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Formerly Utilized Sites Remedial Action Program 
 
Formerly Utilized Sites Remedial Action Program (FUSRAP) was initiated in 1974 to identify, investigate, and clean up or 
control sites throughout the United States that had been part of the Nation’s early atomic weapons and energy programs 
during the 1940s, 1950s, and 1960s.  When implementing FUSRAP, the Corps follows the investigation and response 
framework of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended, and 
the National Oil and Hazardous Substances Pollution Contingency Plan.  
 

Site Description 
 
The 55-acre former Harshaw Chemical Company site is located at 1000 Harvard Avenue, approximately five miles 
southwest of downtown Cleveland in Cuyahoga County, Ohio. The site is in a low-lying area adjacent to the Cuyahoga 
River and Big Creek.  It is surrounded on three sides by industries and includes several developed and undeveloped land 
parcels.  
  

Purpose 
 
The purpose of groundwater monitoring is to determine the potential for contaminant movement. A subset of the on-site 
wells is sampled annually to supplement the remedial investigation results.  The U.S. Army Corps of Engineers Buffalo 
District uses these groundwater data to monitor conditions at the site. 
 
The Corps of Engineers releases the groundwater monitoring data and interprets it annually.  This information, along with 
a description of the site’s conceptual groundwater model, can be found on the Buffalo District webpage in the 
Environmental Monitoring section, a website link is provided at the bottom of page 2.  
 
Scope 
 
The Corps of Engineers has conducted annual groundwater monitoring at the Harshaw site since 2008.  In 2014, 
construction operations at the Harshaw site limited the ability of the Corps of Engineers to safely collect samples.  As a 
result, Corps of Engineers personnel were only able to identify water levels that year and did not collect groundwater and 
surface water samples.  The Corps of Engineers generally collects water levels from all accessible wells annually.   
 
The Corps of Engineers collected both filtered and unfiltered samples from the sampling locations in 2015.  Figure 1 
shows 24 groundwater monitoring well locations and one surface water location sampled in June 2015; Figure 2 shows all 
groundwater well locations; Figure 3 shows all surface water sampling locations; and Figure 4 shows dissolved phase 
uranium metal (filtered total uranium) results for 2015 with areas which contain soil above radiological cleanup levels 
identified in the feasibility study.   
 
In the past, the constituents of interest included isotopic radium (Ra-226, Ra-228), isotopic thorium (Th-228, Th-230, Th-
232), isotopic uranium (U-234, U-235, U-238), and total uranium.  Beginning with the 2013 sampling event, the list of 
parameters for analysis was decreased to only total uranium because the previous five years of sampling showed that 
radium and thorium were not a concern for groundwater.  Occurrences of radium and thorium isotopes were limited, with 
mostly nondetectable results.  Additionally, analysis of isotopic uranium is no longer needed since total uranium is 
sufficient for decision-making purposes. 
  



 

 

Results and Interpretation 
 
Wells that exceed the U.S. Environmental Protection Agency’s maximum contaminant level for uranium in drinking water 
of 30 µg/L (micrograms per liter) are near the former location of Building G-1.  Currently, the groundwater and surface 
water at the site are not drinking water sources.  The sampling results indicate current site conditions are protective of 
human health. 
 
Groundwater flow at the Harshaw Site is controlled by the nature of the unconsolidated soil deposits, the topography of 
the underlying shale bedrock, the relative elevation of the Cuyahoga River and Big Creek, and the operation of the 
present owner’s groundwater extraction system, which is designed to control nickel inflows to site sewers.  Data from 
Table 1 are consistent with findings from the RI report that showed predominantly west to east groundwater flow 
directions.  This is confirmed in Figures 5 through 12, which present the potentiometric surface contours for the years 
2008 through 2015.  The Groundwater Conceptual Site Model fact sheet, available on the U.S. Army Corps of Engineers 
Buffalo District’s webpage describes in more detail the site groundwater modeling program and the hydrogeologic 
conditions. A website link is provided at the bottom of page 2.  
 
Table 2 lists the unfiltered (total) and filtered (dissolved phase) analytical results for the 2015 monitoring event, along with 
other historical groundwater data.  Table 3 and Figure 4 present information on total uranium.  Table 3 shows the 
minimum, maximum, and average value for total uranium for each sampling location.  Total uranium concentrations vary 
slightly from year to year yet show generally stable concentrations that reflect conditions first identified in 2003.  Although 
the current dataset doesn’t statistically define long-term concentration trends in the groundwater monitoring wells, the 
concentrations are consistent with previous reported results.  The total uranium result at location RMW39 was higher than 
previous values. The Corps will continue to monitor this location. 
 
The uranium impacts to groundwater are centered on the former location Building G-1 in the northern portion of the site 
(see Figure 4).  This building and its extension to the north (Building G-2) served as the main uranium ore receiving, 
storage, processing, and shipping facilities.  This FUSRAP-related facility is responsible for generating the majority of 
uranium found in the underlying groundwater, with lesser concentrations of uranium present under soil north of the former 
location of Building G-1 (i.e., well IA10-MW0001).  Wells downgradient of the former location of Building G-1 don’t show 
significant impacts to groundwater; this indicates the plume is stable and not subject to rapid movement.  Analytical 
results indicate that a number of locations have uranium concentrations greater than the range of data seen in the three 
sampled background wells BKG-MW0001, -MW0003, and -MW0005; the average total uranium in background 
groundwater is about 2.4 µg/L. 

In 2014, the site owner terminated flow to outfall location IA09-SW0008 during their removal of buildings at the site.  This 
outfall had previously been traced back through the stormwater system to the former location of Building G-1, which 
discharged to the exterior stormwater system and eventually the Cuyahoga River.  Sample IA09-SW0008-CR is a river 
sample taken directly below the former ‘IA09-SW0008’ storm sewer outfall. 

 
 
 
 
 
 
 
 
 
 

 
 
 

U.S. ARMY CORPS OF ENGINEERS – BUFFALO DISTRICT 
 ENVIRONMENTAL PROJECT MANAGEMENT TEAM 
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Phone: 800-833-6390 (Option 4) 
Email: fusrap@usace.army.mil 

Website: http://www.lrb.usace.army.mil/Missions/HTRW/FUSRAP/HarshawSite.aspx 
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FIGURE 1

2015 SAMPLING LOCATIONS

FORMER HARSHAW CHEMICAL COMPANY
CLEVELAND, OHIO

Document Name: 2015GWReportFigure1.mxd
Drawn By: h5ee9jeh
Date Saved: 24 Feb 2016
Time Saved: 11:53:41 AM
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Legend Photo circa 2012.  Many buildings on the Harshaw Site have since been removed.
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FIGURE 2

ALL GROUNDWATER WELL LOCATIONS

FORMER HARSHAW CHEMICAL COMPANY
CLEVELAND, OHIO

Document Name: 111213_Figure1GWReport2.mxd
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Date Saved: 17 Dec 2013
Time Saved: 7:37:41 AM
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Legend Photo circa 2012. Many buildings on the Harshaw Site have since been removed.
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Legend Photo circa 2012. Many buildings on the Harshaw Site have since been removed.
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FIGURE 4

HARSHAW 2015 MONITORING LOCATIONS DISSOLVED PHASE URANIUM METAL 
KINETIC PHOSPHORESENCE ANALYSIS (KPA) RESULTS (  g/L)
(number of wells per result range shown in parentheses on legend)
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Photo circa 2012. Many buildings on the Harshaw Site have since been removed.
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FIGURE 8

GROUNDWATER POTENTIOMETRIC
SURFACE MAP - MAY 2011

FORMER HARSHAW CHEMICAL COMPANY
CLEVELAND, OHIO

Document Name: 260913_May11WgCon.mxd
Drawn By: H5TDESPM
Date Saved: 30 Oct 2013
Time Saved: 1:44:35 PM
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Photo circa 2012. Many buildings on the Harshaw Site have since been removed.
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FIGURE 9

GROUNDWATER POTENTIOMETRIC
SURFACE MAP - MAY 2012

FORMER HARSHAW CHEMICAL COMPANY
CLEVELAND, OHIO

Document Name: 260913_May12WgCon.mxd
Drawn By: H5TDESPM
Date Saved: 16 Dec 2013
Time Saved: 7:32:00 AM
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Photo circa 2012. Many buildings on the Harshaw Site have since been removed.
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FIGURE 10

GROUNDWATER POTENTIOMETRIC
SURFACE MAP - MAY 2013

FORMER HARSHAW CHEMICAL COMPANY
CLEVELAND, OHIO

Document Name: 260913_May13WgCon.mxd
Drawn By: H5TDESPM
Date Saved: 30 Oct 2013
Time Saved: 1:47:55 PM
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Photo circa 2012. Many buildings on the Harshaw Site have since been removed.
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FIGURE 11

GROUNDWATER POTENTIOMETRIC
SURFACE MAP - APRIL 2014

FORMER HARSHAW CHEMICAL COMPANY
CLEVELAND, OHIO

Document Name: 170216_April14WgCon.mxd
Drawn By: H5TDESPM
Date Saved: 17 Feb 2016
Time Saved: 1:34:03 PM
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Photo circa 2012. Many buildings on the Harshaw Site have since been removed.
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FIGURE 12

GROUNDWATER POTENTIOMETRIC
SURFACE MAP - MAY 2015

FORMER HARSHAW CHEMICAL COMPANY
CLEVELAND, OHIO

Document Name: 170216_May15WgCon.mxd
Drawn By: H5TDESPM
Date Saved: 17 Feb 2016
Time Saved: 1:33:34 PM
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Photo circa 2012. Many buildings on the Harshaw Site have since been removed.
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Table 1
Harshaw FUSRAP Site

2009 2010 2011 2012
Well Water Level Elevation (ft AMSL)Depth to Water (ft TOC)

2012 20142009 2010 2011
Top of Casing 

Elevation 
(ft AMSL)

Groundwater Elevations (2008-2015) - May Timeframe

2013 201320142008 2015 2008 2015

BKA48 9.4211.33 9.72 8.25 11.68 585.45583.54 585.15 586.62 583.19594.87 10.20 584.6712.65 12.12 582.22 582.75
BKA51 ---- 17.65 15.61 20.02 ---- 578.11 580.15 575.74595.76 19.50 576.26-- -- -- --
BKA52 ---- -- 16.74 19.25 ---- -- 576.39 573.88593.13 19.00 574.13-- -- -- --
BKA53 --20.01 18.08 16.61 19.93 --573.39 575.32 576.79 573.47593.40 19.80 573.6019.99 -- 573.41 --
BKG-MW0001 10.10-- 10.38 9.22 16.86 582.00-- 581.72 582.88 575.24592.10 10.61 581.49-- -- -- --
BKG-MW0003 --8.62 -- -- -- --583.36 -- -- --591.98 -- --9.94 -- 582.04 --
BKG-MW0005 7.77-- 7.81 6.69 -- 584.43-- 584.39 585.51 --592.20 8.49 583.71-- -- -- --
DM1 9.45-- 9.98 9.07 16.58 586.68-- 586.15 587.06 579.55596.13 11.25 584.88-- 12.21 -- 583.92
DM10 9.52-- 9.47 7.64 11.81 583.19-- 583.24 585.07 580.90592.71 10.40 582.31-- -- -- --
DM11 10.76-- 10.48 8.44 14.11 585.13-- 585.41 587.45 581.78595.89 11.80 584.09-- 15.14 -- 580.75
DM12 11.21-- 11.15 9.26 13.71 584.92-- 584.98 586.87 582.42596.13 12.10 584.03-- 14.11 -- 582.02
DM14 10.6512.68 10.77 8.86 13.32 585.68583.65 585.56 587.47 583.01596.33 11.70 584.6313.95 13.37 582.38 582.96
DM15 11.5613.32 12.66 8.69 13.73 584.90583.14 583.80 587.77 582.73596.46 12.30 584.1616.48 15.55 579.98 580.91
DM22R ---- 19.02 17.54 21.09 ---- 575.79 577.27 573.72594.81 20.80 574.01-- -- -- --
DM23R --19.67 17.43 16.10 19.56 --573.39 575.63 576.96 573.50593.06 19.30 573.7619.60 -- 573.46 --
DM25R 16.45-- 17.39 15.45 19.63 576.39-- 575.45 577.39 573.21592.84 19.16 573.68-- 19.23 -- 573.61
DM26 18.41-- 17.26 15.64 21.48 574.58-- 575.73 577.35 571.51592.99 18.88 574.11-- 18.73 -- 574.26
DM28R 8.76-- 20.53 18.35 21.95 586.33-- 574.56 576.74 573.14595.09 22.16 572.93-- 21.96 -- 573.13
DM29R 19.4622.08 20.70 18.81 22.46 576.03573.41 574.79 576.68 573.03595.49 22.51 572.9822.51 22.31 572.98 573.18
DM3 1.43-- 1.57 1.43 2.30 592.71-- 592.57 592.71 591.84594.14 2.50 591.64-- 2.36 -- 591.78
DM30R 18.06-- 20.56 18.42 21.95 576.85-- 574.35 576.49 572.96594.91 22.19 572.72-- 21.91 -- 573.00
DM4 3.83-- 3.98 3.13 5.15 590.01-- 589.86 590.71 588.69593.84 4.50 589.34-- 5.45 -- 588.39
DM5 11.28-- 11.25 9.52 13.12 585.08-- 585.11 586.84 583.24596.36 11.95 584.41-- 13.41 -- 582.95
DM9 10.95-- 11.97 9.30 14.89 587.06-- 586.04 588.71 583.12598.01 12.65 585.36-- 14.29 -- 583.72
ERM47 0.8213.68 2.74 1.21 2.56 592.24579.38 590.32 591.85 590.50593.06 2.07 590.9919.56 3.24 573.50 589.82
IA03-TP0001 10.99-- -- 9.56 12.90 583.17-- -- 584.60 581.26594.16 11.82 582.34-- 13.13 -- 581.03
IA03-TW0001 3.98-- 4.81 4.19 6.77 592.52-- 591.69 592.31 589.73596.50 5.98 590.526.39 5.69 590.11 590.81
IA03-TW0002 8.94-- 8.96 8.51 10.19 586.45-- 586.43 586.88 585.20595.39 7.85 587.54-- 10.15 -- 585.24
IA03-TW0002R ---- -- -- -- ---- -- -- --592.52 -- ---- 10.42 -- 582.10
IA03-TW0003 11.98-- 11.91 11.20 13.61 581.41-- 581.48 582.19 579.78593.39 12.55 580.84-- 14.16 -- 579.23
IA03-TW0004 9.03-- 9.21 7.91 11.03 583.89-- 583.71 585.01 581.89592.92 9.60 583.3212.15 11.51 580.77 581.41
IA03-TW0004R ---- -- -- -- ---- -- -- --590.62 -- ---- 9.54 -- 581.08
IA03-TW0005R ---- -- -- -- ---- -- -- --594.23 -- ---- 4.82 -- 589.41
IA03-TW0006R ---- -- -- -- ---- -- -- --594.39 -- ---- 9.64 -- 584.75
IA04-TP0001 8.259.46 8.00 7.79 9.91 588.07586.86 588.32 588.53 586.41596.32 8.60 587.7217.02 9.49 579.30 586.83
IA04-TP0002 19.17-- 19.79 18.30 22.60 576.57-- 575.95 577.44 573.14595.74 16.50 579.24-- 21.29 -- 574.45

Notes:
AMSL = above mean sea level
ft = foot (feet)
-- = no reading available
TOC = top of casing C:\Users\h5ee9jeh\Documents\Harshaw\2015 GW Report\database\GwReports.accdb

Wednesday, March 30, 2016 11:43:53 AM
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Table 1
Harshaw FUSRAP Site

2009 2010 2011 2012
Well Water Level Elevation (ft AMSL)Depth to Water (ft TOC)

2012 20142009 2010 2011
Top of Casing 

Elevation 
(ft AMSL)

Groundwater Elevations (2008-2015) - May Timeframe

2013 201320142008 2015 2008 2015

IA04-TP0003 18.48-- 17.55 -- 19.60 576.91-- 577.84 -- 575.79595.39 19.21 576.18-- 19.21 -- 576.18
IA04-TP0004 13.0414.79 13.79 12.80 14.67 582.16580.41 581.41 582.40 580.53595.20 14.02 581.1819.50 14.34 575.70 580.86
IA04-TP0005 18.55-- 19.99 17.93 -- 575.92-- 574.48 576.54 --594.47 21.61 572.8621.64 21.38 572.83 573.09
IA04-TW0001 ---- 20.81 17.86 -- ---- 574.35 577.30 --595.16 21.93 573.23-- 21.92 -- 573.24
IA04-TW0002 15.49-- 14.76 -- 17.23 578.10-- 578.83 -- 576.36593.59 16.75 576.84-- 17.07 -- 576.52
IA04-TW0003 7.40-- -- -- 10.32 573.57-- -- -- 570.65580.97 7.77 573.20-- 10.59 -- 570.38
IA04-TW0004 14.06-- 15.02 13.66 17.23 580.38-- 579.42 580.78 577.21594.44 17.58 576.8617.52 17.25 576.92 577.19
IA04-TW0005 8.69-- -- 7.98 -- 584.54-- -- 585.25 --593.23 8.75 584.48-- 12.24 -- 580.99
IA04-TW0006 15.48-- 17.34 14.82 18.26 574.23-- 572.37 574.89 571.45589.71 18.35 571.36-- 18.22 -- 571.49
IA05-TW0001 ---- 21.13 19.66 22.73 ---- 577.51 578.98 575.91598.64 22.65 575.99-- -- -- --
IA10-MW0001 8.7310.31 9.96 7.69 -- 585.13583.55 583.90 586.17 --593.86 9.30 584.5611.81 11.30 582.05 582.56
IA10-MW0002 10.0412.22 10.32 9.23 -- 585.68583.50 585.40 586.49 --595.72 10.43 585.2913.80 12.84 581.92 582.88
IA10-MW0003 12.10-- -- -- 14.11 571.95-- -- -- 569.94584.05 12.59 571.46-- 14.31 -- 569.74
IA10-MW0004 8.5612.82 9.32 7.23 17.56 587.32583.06 586.56 588.65 578.32595.88 9.47 586.4113.92 12.26 581.96 583.62
IA10-MW0005 0.005.69 0.00 4.64 -- 594.83589.14 594.83 590.19 --594.83 0.50 594.33-- 1.17 -- 593.66
IA10-MW0007 14.7217.87 16.89 15.30 18.64 578.23575.08 576.06 577.65 574.31592.95 17.00 575.95-- 15.98 -- 576.97
IA10-MW0008 16.4518.98 17.25 15.31 19.32 576.12573.59 575.32 577.26 573.25592.57 18.70 573.87-- 18.71 -- 573.86
IA10-MW0009 --12.99 11.41 8.19 13.11 --573.75 575.33 578.55 573.63586.74 12.60 574.14-- -- -- --
IA10-MW0010 --12.86 11.15 7.99 12.97 --573.74 575.45 578.61 573.63586.60 12.50 574.10-- -- -- --
IA10-MW0011 --17.65 15.99 12.73 17.78 --573.78 575.44 578.70 573.65591.43 17.30 574.13-- -- -- --
IA10-MW0012 --9.95 7.98 4.72 9.98 --573.75 575.72 578.98 573.72583.70 9.60 574.10-- -- -- --
IA10-MW0013 --12.36 10.73 7.35 12.42 --573.73 575.36 578.74 573.67586.09 12.00 574.09-- -- -- --
IA10-MW0014 --23.42 21.81 18.14 24.45 --573.83 575.44 579.11 572.80597.25 23.00 574.25-- -- -- --
IA10-MW0015 --24.60 22.70 19.00 25.57 --573.96 575.86 579.56 572.99598.56 23.95 574.61-- -- -- --
IA10-MW0016 --17.54 14.82 7.81 16.48 --577.17 579.89 586.90 578.23594.71 14.50 580.21-- -- -- --
IA10-MW0017 --19.42 17.72 13.67 19.37 --576.06 577.76 581.81 576.11595.48 18.90 576.58-- -- -- --
IA10-MW0018 --13.64 10.69 3.02 13.21 --578.57 581.52 589.19 579.00592.21 11.10 581.11-- -- -- --
IA10-MW0019 --13.98 9.58 6.86 13.72 --583.21 587.61 590.33 583.47597.19 10.90 586.29-- -- -- --
RMW35 10.81-- -- 8.42 -- 585.63-- -- 588.02 --596.44 11.80 584.64-- 13.86 -- 582.58
RMW38 9.7810.93 9.51 8.82 11.11 586.98585.83 587.25 587.94 585.65596.76 9.85 586.9112.33 10.43 584.43 586.33
RMW39 8.33-- 9.36 5.26 13.11 587.60-- 586.57 590.67 582.82595.93 11.30 584.63-- 12.92 -- 583.01

Notes:
AMSL = above mean sea level
ft = foot (feet)
-- = no reading available
TOC = top of casing C:\Users\h5ee9jeh\Documents\Harshaw\2015 GW Report\database\GwReports.accdb
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Ra-226 

(pCi/L)
5

U-238

(pCi/L)
-

U-235

 (pCi/L)
-

U-234

(pCi/L)
-

Total 
Uranium
(alpha)
(pCi/L)

27

Total 
Uranium 

(KPA)
(  g/L)

30

Th-232

(pCi/L)
15

Th-230

(pCi/L)
15

Th-228

(pCi/L)
15

Ra-228

(pCi/L)
5

Parameter

Units
U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



* BKG-MW0001
Filtered

-- -- ND ND 1.38 0.765 ND 0.5891.35NDNov-2003
0.776 1.57 ND ND 0.668 ND ND 0.7370.74NDAug-2004
1.01 1.1 0.3 ND -- 0.64 ND ND0.640.39Jul-2007

0.685 1.58 0.246 ND 1.49 0.564 0.021 0.4691.05NDMay-2011
0.288 0.805 ND ND 1.3 0.451 0.166 0.7011.32NDMay-2012

-- -- -- -- 1.78 -- -- ------May-2013
-- -- -- -- 2.07 -- -- ------Jun-2015

Total
-- -- ND ND 1.31 0.466 ND 0.3260.79NDNov-2003

0.775 2.28 ND ND 0.797 ND ND NDNDNDAug-2004
0.67 1.11 ND ND -- 0.55 ND ND0.550.28Jul-2007

0.877 1.23 ND 0.027 1.32 0.765 0.054 0.4761.300.22May-2011
0.38 ND ND ND 1.27 0.748 ND 0.591.340.159May-2012

-- -- -- -- 2.04 -- -- ------Jun-2015
* BKG-MW0002
Filtered

-- -- ND ND ND ND ND NDNDNDNov-2003
-- -- ND ND ND ND ND NDNDNDAug-2004

0.94 ND 0.115 ND -- ND ND 0.1040.10NDJul-2007
Total

-- -- ND ND 0.245 ND ND NDND2.63Nov-2003
0.832 ND ND ND ND ND ND NDNDNDAug-2004
1.03 0.65 0.42 ND -- 0.027 ND ND0.030.31Jul-2007

* BKG-MW0003
Filtered

-- -- ND ND 6.7 2.93 ND 2.075.00NDNov-2003
-- -- ND ND 5.65 2.65 ND 2.064.71NDAug-2004

0.27 ND 0.196 ND -- 2.7 ND ND2.700.236Jul-2007
Total

-- -- ND ND 6.84 2.7 0.381 2.635.71NDNov-2003
ND ND ND ND 4.34 1.97 ND 1.983.95NDAug-2004

0.23 ND 0.124 ND -- 2.35 3 ND5.350.181Jul-2007
0.89 ND ND ND 5 2.07 ND 1.73.77--Aug-2008
ND 2.69 ND ND 5.17 2.02 ND 1.753.77NDAug-2009

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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-
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-

Total 
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(pCi/L)

27

Total 
Uranium 

(KPA)
(  g/L)
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Th-232

(pCi/L)
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Th-230
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15

Th-228

(pCi/L)
15

Ra-228

(pCi/L)
5

Parameter

Units
U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



* BKG-MW0004
Filtered

-- -- ND ND 0.47 0.379 0.224 ND0.60NDNov-2003
ND ND ND ND 0.431 0.983 ND ND0.98NDAug-2004

Total
-- -- ND ND 0.481 ND ND NDNDNDNov-2003

ND ND ND ND 0.855 ND ND NDNDNDAug-2004
* BKG-MW0005
Filtered

-- -- ND ND 0.282 ND ND NDNDNDNov-2003
-- -- 0.721 ND ND ND ND NDNDNDAug-2004

2.29 1.58 0.099 ND -- 0.1 15 ND15.100.208Jul-2007
ND ND ND ND 1.8 0.436 ND 0.4240.86NDJun-2010
-- -- -- -- 0.952 -- -- ------Jun-2015

Total
-- -- ND ND 0.427 ND ND NDNDNDNov-2003

1.5 2.78 ND ND ND ND ND NDNDNDAug-2004
2.38 1.74 0.096 0.057 -- 0.083 ND ND0.080.181Jul-2007

0.927 ND 0.45 ND 1.54 1.01 0.215 0.6311.86NDJun-2010
-- -- -- -- 1.53 -- -- ------Jun-2015

BKA48
Filtered

-- -- ND ND 400 130 7.61 131268.61NDJul-2003
0.72 ND ND ND 402 149 16.2 155320.20NDAug-2004
0.2 ND ND ND -- 78 3.46 73154.46NDJul-2007
ND ND ND ND 298 103 0.7 122225.70NDJun-2010

0.285 0.58 0.178 ND 253 79.1 4.48 76.7160.28NDMay-2011
ND 0.31 ND ND 366 108 6 111225.000.11May-2012
-- -- -- -- 500 -- -- ------May-2013
-- -- -- -- 265 -- -- ------Jun-2015

Total
-- ND 21.4 -- 578 -- ND ND----May-2003
-- -- ND ND 367 126 9.08 126261.08NDJul-2003

0.465 ND ND ND 453 141 11.3 138290.30NDAug-2004
1.11 ND ND ND -- 63.3 4.31 65.4133.010.0904Jul-2007
ND ND 0.389 ND 271 115 3.82 115233.82--Aug-2008

0.713 ND 0.0533 ND 457 139 10.1 144293.10NDAug-2009
ND ND ND ND 270 105 1.22 110216.22NDJun-2010
ND 2.73 0.113 ND 254 83.7 4.48 84.5172.68NDMay-2011
ND ND ND ND 300 85.5 5.05 87.9178.45NDMay-2012
-- -- -- -- 501 -- -- ------May-2013
-- -- -- -- 272 -- -- ------Jun-2015

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Th-228
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5
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U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



BKA51
Total

-- ND 85 -- ND -- ND ND----Jun-2003
BKA52
Total

-- ND 49.4 -- ND -- ND ND----May-2003
BKA53
Filtered

-- -- ND ND ND 2.09 ND 2.654.74NDJul-2003
0.583 2.12 ND ND 0.414 ND ND NDNDNDAug-2004
0.71 1.09 0.3 ND -- 0.087 ND ND0.090.29Jul-2007

Total
-- ND 59.9 -- ND -- ND ND----Jun-2003
-- -- ND ND ND ND ND NDNDNDJul-2003

1.28 1.52 ND ND 0.216 ND ND NDNDNDAug-2004
0.77 0.47 0.36 ND -- 0.053 ND ND0.050.28Jul-2007
1.15 1.64 ND ND ND ND ND NDND--Aug-2008

CDT-MW0001
Filtered

-- -- ND ND 0.292 ND ND 0.1720.17NDSep-2003
-- -- 0.906 ND ND ND ND NDND0.386Aug-2004

Total
-- -- ND ND 0.309 0.306 ND 0.2040.51NDSep-2003

3.17 2.57 ND ND ND ND ND NDNDNDAug-2004
CDT-MW0002
Filtered

-- -- ND ND ND ND ND NDNDNDSep-2003
-- -- 0.975 ND ND ND ND NDNDNDAug-2004

Total
-- -- ND ND ND ND ND NDNDNDSep-2003

0.671 2.15 ND ND ND ND ND NDNDNDAug-2004
DM1
Filtered

-- -- ND ND ND 0.771 ND 0.5781.35NDJul-2003
Total

-- ND 125 -- ND -- ND ND----May-2003
-- -- ND ND ND ND ND NDNDNDJul-2003

DM10
Total

-- ND 13 -- ND -- ND ND----May-2003

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



DM11
Filtered

-- -- 1.64 ND 1.89 0.982 0.591 0.8132.39NDAug-2004
ND 0.806 ND 0.112 ND ND ND NDNDNDMay-2011
ND 1.04 ND ND 0.754 0.459 ND 0.4960.960.267May-2012
-- -- -- -- 0.689 -- -- ------May-2013
-- -- -- -- 0.228 -- -- ------Jun-2015

Total
-- ND 13.3 -- ND -- ND ND----May-2003

ND ND ND ND 0.262 1.44 ND 0.7092.15NDAug-2004
0.855 0.885 0.322 0.062 0.199 0.348 0.026 0.40.77NDMay-2011
0.463 0.898 ND ND 0.976 0.595 0.151 0.4821.230.11May-2012

-- -- -- -- 32.5 -- -- ------May-2013
-- -- -- -- 0.177 -- -- ------Jun-2015

DM12
Filtered

-- -- ND ND ND ND ND NDNDNDJul-2003
Total

-- ND 17.1 -- 0.224 -- ND ND----May-2003
-- -- ND ND ND 0.263 ND ND0.26NDJul-2003

DM14
Filtered

-- -- ND ND 3.2 5.65 0.951 5.6912.29NDSep-2003
ND 0.583 ND ND 4.99 2.85 0.502 2.575.920.278Jun-2010
ND 2.05 ND 0.131 1.27 1.96 0.276 1.183.42NDMay-2011
ND 1.18 ND 0.336 4.97 ND ND 2.172.172.05May-2012
-- -- -- -- 2.22 -- -- ------May-2013
-- -- -- -- 1.12 -- -- ------Jun-2015

Total
-- ND 24.5 -- 3.56 -- ND ND----May-2003
-- -- ND 0.744 3.04 5.2 1.49 4.9811.670.69Sep-2003

ND ND 0.567 0.421 17.2 6.94 0.547 7.7215.210.901Aug-2009
ND ND 0.516 0.325 7.58 3.81 0.316 3.027.150.403Jun-2010

0.262 1.55 ND 0.366 2.08 2.43 ND 1.754.180.974May-2011
ND 1.37 ND ND 7.41 3.59 ND 3.316.901.77May-2012
-- -- -- -- 2.53 -- -- ------May-2013
-- -- -- -- 1.24 -- -- ------Jun-2015

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



DM15
Filtered

0.803 ND ND ND 41.1 10.2 2.66 9.4222.28NDAug-2004
0.96 ND ND ND -- 8 ND ND8.000.43Jul-2007

0.281 ND 0.437 0.546 47.8 20 0.712 20.941.61NDJun-2010
ND ND ND ND 41.7 14.1 0.786 13.528.39NDMay-2011

0.89 1.4 ND ND 25.4 8.5 0.292 8.9617.75NDMay-2012
-- -- -- -- 26.3 -- -- ------May-2013
-- -- -- -- 31 -- -- ------Jun-2015

Total
-- ND 19.1 -- 20.5 -- ND ND----May-2003

0.914 1.33 1.76 ND 29.8 10 2.18 9.5221.70NDAug-2004
1.05 ND 0.3 ND -- 9.4 ND ND9.400.28Jul-2007
1.72 0.987 ND ND 34.6 12.7 ND 11.123.80--Aug-2008
ND ND ND ND 28.1 10.3 0.707 10.421.41NDAug-2009

0.298 ND 0.77 0.25 49.8 19.7 0.283 1938.98NDJun-2010
0.876 1.07 ND ND 42.2 15.1 1.03 1632.130.334May-2011

ND 0.789 0.031 ND 29 11.4 0.794 10.222.39NDMay-2012
-- -- -- -- 27.1 -- -- ------May-2013
-- -- -- -- 30.8 -- -- ------Jun-2015

DM2
Total

-- ND 26.3 -- 0.316 -- ND ND----May-2003
DM22R
Filtered

-- -- ND ND ND 0.672 ND ND0.67NDJul-2003
Total

-- ND 78.4 -- ND -- ND ND----Jun-2003
-- -- ND ND ND 1.1 0.433 ND1.53NDJul-2003

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



DM23R
Filtered

0.896 1.95 1.82 ND 1.88 0.649 0.466 0.5541.67NDAug-2004
0.832 0.84 0.331 0.798 2.98 0.629 ND 0.8261.460.702Jun-2010
0.298 1.56 ND ND 1.74 0.478 ND 0.5050.980.26May-2011
0.587 0.732 ND ND 2.98 1.15 ND 0.9192.070.133May-2012

-- -- -- -- 0.847 -- -- ------May-2013
-- -- -- -- 0.964 -- -- ------Jun-2015

Total
-- ND 47.8 -- 0.46 -- ND ND----Jun-2003

0.911 2.5 ND ND 1.38 ND ND NDNDNDAug-2004
0.774 ND ND ND 2.78 1.25 ND 1.192.440.108Aug-2009
1.43 ND ND ND 2.53 0.843 ND 0.4681.310.192Jun-2010

0.789 1.49 ND ND 1.77 0.611 0.107 0.5351.25NDMay-2011
0.384 1.54 ND ND 2.39 0.764 ND 0.8671.630.253May-2012

-- -- -- -- 0.842 -- -- ------May-2013
-- -- -- -- 1.07 -- -- ------Jun-2015

DM25R
Filtered

-- -- ND ND ND ND ND NDNDNDJul-2003
0.936 ND ND ND ND ND ND NDNDNDAug-2004

Total
-- ND ND -- ND -- ND ND----May-2003
-- -- ND ND 0.293 ND ND NDNDNDJul-2003

1.01 ND ND ND ND 0.557 ND ND0.56NDAug-2004
DM26
Filtered

-- -- ND ND ND ND ND NDNDNDAug-2004
0.771 1.85 0.212 0.015 0.013 0.03 ND 0.0650.100.08May-2011
1.15 0.909 ND ND ND ND ND NDND0.114May-2012

-- -- -- -- ND -- -- ------May-2013
-- -- -- -- 0.106 -- -- ------Jun-2015

Total
-- ND 28 -- 0.199 -- ND ND----May-2003

1.14 ND ND ND ND 0.504 ND ND0.50NDAug-2004
0.956 1.28 0.18 -0.005 0.044 0.05 -0.008 0.0320.070.076May-2011
0.92 1.29 ND ND ND ND ND NDND0.188May-2012

-- -- -- -- 0.097 -- -- ------May-2013
-- -- -- -- ND -- -- ------Jun-2015

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



DM27R
Filtered

-- -- ND ND 25.8 6.05 0.639 5.612.29NDSep-2003
-- -- 0.85 ND 39.5 17.2 0.969 16.434.57NDAug-2004

Total
-- ND ND -- 15.9 -- ND ND----May-2003
-- -- ND ND 23.3 8.05 0.83 7.7516.63NDSep-2003

ND 1.03 0.906 ND 40.5 13.4 1.61 15.430.41NDAug-2004
DM28R
Filtered

-- -- ND ND ND ND ND NDNDNDJul-2003
ND 3.27 ND ND ND ND ND NDNDNDAug-2004

0.31 ND 0.219 ND -- ND ND NDNDNDJul-2007
Total

-- ND ND -- 0.559 -- ND ND----May-2003
-- -- ND ND ND ND ND NDNDNDJul-2003

ND ND ND ND ND ND ND NDNDNDAug-2004
0.22 ND ND ND -- ND ND NDNDNDJul-2007

DM29R
Filtered

-- -- ND ND ND ND ND NDNDNDAug-2004
Total

-- ND 8.55 -- 0.484 -- ND ND----May-2003
1.12 1.93 ND ND 0.656 ND ND NDNDNDAug-2004
1.01 2.75 ND ND ND 0.388 ND ND0.39--Aug-2008

DM3
Total

-- ND 11.4 -- ND -- ND ND----May-2003
DM30R
Filtered

-- -- ND ND ND 0.238 ND ND0.24NDSep-2003
-- -- ND ND ND ND ND NDNDNDAug-2004

Total
-- ND 26.7 -- ND -- ND ND----May-2003
-- -- ND ND ND 0.229 ND ND0.230.764Sep-2003

0.66 ND ND ND ND ND ND NDNDNDAug-2004
DM4
Total

-- ND 43.7 -- ND -- ND ND----May-2003

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



DM5
Filtered

-- -- ND ND ND 0.226 ND ND0.23NDSep-2003
Total

-- ND 24.6 -- 0.341 -- ND ND----May-2003
-- -- 0.567 ND 0.228 0.353 ND 0.2030.56NDSep-2003

DM9
Filtered

0.483 2.91 1.21 0.483 0.335 ND ND 0.3180.32NDAug-2004
0.47 1.14 ND 0.054 2.92 1.24 0.139 1.112.49NDMay-2011
ND 0.358 ND ND 2.32 1.18 ND 1.042.220.168May-2012
-- -- -- -- 3.29 -- -- ------May-2013
-- -- -- -- 2.58 -- -- ------Jun-2015

Total
-- ND 31.7 -- 0.293 -- ND ND----May-2003

0.734 3.02 ND ND 0.26 0.783 ND ND0.78NDAug-2004
ND 0.89 0.228 0.087 2.98 1.33 0.08 0.8212.23NDMay-2011

0.305 ND ND ND 1.96 1.21 ND 0.8112.02NDMay-2012
-- -- -- -- 3.16 -- -- ------May-2013
-- -- -- -- 2.62 -- -- ------Jun-2015

ERM47
Filtered

-- -- ND ND ND ND ND NDNDNDSep-2003
Total

-- ND 27.5 -- ND -- ND ND----May-2003
-- -- 0.938 ND ND ND ND NDNDNDSep-2003

1.25 1.46 ND ND ND ND ND 0.1270.130.906Aug-2008
IA03-TP0001
Filtered

-- -- ND ND 0.305 ND ND NDNDNDAug-2004
Total

0.742 1.65 ND ND 1.26 ND ND NDNDNDAug-2004

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Ra-226 

(pCi/L)
5

U-238

(pCi/L)
-

U-235

 (pCi/L)
-

U-234

(pCi/L)
-

Total 
Uranium
(alpha)
(pCi/L)

27

Total 
Uranium 

(KPA)
(  g/L)

30

Th-232

(pCi/L)
15

Th-230

(pCi/L)
15

Th-228

(pCi/L)
15

Ra-228

(pCi/L)
5

Parameter

Units
U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA03-TW0001
Filtered

-- -- -- -- 8.4 -- -- ------Jul-2003
ND ND 0.619 ND 2.18 1.32 0.244 0.8622.430.192Jun-2010
ND 0.821 0.113 0.061 0.701 0.245 ND 0.1940.44NDMay-2011

Total
-- -- -- -- 5.32 -- -- ------Jul-2003

ND 0.909 0.262 0.332 2.53 0.723 ND 0.6761.401.03Aug-2008
ND 2.5 0.242 0.301 1.93 0.868 0.0685 0.8141.750.391Aug-2009
ND ND ND ND 1.88 1.44 ND 0.441.88NDJun-2010
ND 1.16 0.153 0.036 0.758 0.398 ND 0.1960.590.365May-2011

IA03-TW0002
Filtered

-- -- -- -- 31.2 -- -- ------Jul-2003
-- -- -- -- 8.43 -- -- ------May-2013

Total
-- -- -- -- 38.9 -- -- ------Jul-2003
-- -- -- -- 27 -- -- ------Aug-2004

IA03-TW0003
Filtered

-- -- -- -- ND -- -- ------Jul-2003
Total

-- -- -- -- ND -- -- ------Jul-2003
IA03-TW0004
Filtered

-- -- -- -- 0.23 -- -- ------Jul-2003
-- -- ND ND 0.54 ND ND NDNDNDAug-2004

Total
-- -- -- -- 0.225 -- -- ------Jul-2003

1.16 2.19 ND ND 0.577 ND ND 0.6550.66NDAug-2004
1.05 1.53 ND ND ND 0.313 ND 0.1570.47--Aug-2008

IA03-TW0005
Filtered

-- -- -- -- 4070 -- -- ------Jul-2003
-- -- -- -- 1370 -- -- ------Sep-2004

Total
-- -- -- -- 4130 -- -- ------Jul-2003
-- -- 0.792 ND 1170 349 25 353727.00NDSep-2004

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Ra-226 

(pCi/L)
5

U-238

(pCi/L)
-

U-235

 (pCi/L)
-

U-234

(pCi/L)
-

Total 
Uranium
(alpha)
(pCi/L)

27

Total 
Uranium 

(KPA)
(  g/L)

30

Th-232

(pCi/L)
15

Th-230

(pCi/L)
15

Th-228

(pCi/L)
15

Ra-228

(pCi/L)
5

Parameter

Units
U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA03-TW0006
Total

-- -- -- -- 184000 -- -- ------Sep-2004
-- -- 17400 ND -- 74100 4000 78100156,200.00NDDec-2004

IA04-TP0001
Filtered

-- -- 0.894 ND 10.1 5.49 1.82 2.8910.20NDAug-2004
ND ND 0.656 0.156 5.01 2.39 ND 1.74.090.149Jun-2010
ND 1.22 ND ND 2.9 1.37 0.029 0.9022.30NDMay-2011

0.41 ND ND ND 6.27 2.6 0.148 2.244.990.099May-2012
-- -- -- -- 5.65 -- -- ------May-2013
-- -- -- -- 12.5 -- -- ------Jun-2015

Total
0.34 ND ND ND 10.2 4.8 ND 4.89.60NDAug-2004

0.582 1.73 ND ND 7.16 3.17 0.233 3.316.71--Aug-2008
ND ND 0.0304 ND 14.8 3.53 0.143 3.236.90NDAug-2009
ND ND ND 0.275 5.41 2.36 0.406 1.814.58NDJun-2010

0.382 1.16 ND 0.459 26 13.2 0.842 12.326.341.01May-2011
ND 0.399 ND ND 7.13 2.87 0.121 2.455.440.119May-2012
-- -- -- -- 6.74 -- -- ------May-2013
-- -- -- -- 12.8 -- -- ------Jun-2015

IA04-TP0002
Filtered

-- -- ND 0.229 0.544 ND ND NDNDNDAug-2004
0.334 1.9 ND ND 0.361 0.324 0.031 0.3920.75NDMay-2011
0.255 1.12 ND ND ND 0.154 ND ND0.150.113May-2012

-- -- -- -- 0.347 -- -- ------May-2013
-- -- -- -- 0.309 -- -- ------Jun-2015

Total
1.09 ND ND 0.181 0.419 ND ND NDND0.346Aug-2004

0.311 1.13 ND ND 0.449 0.521 0.031 0.280.83NDMay-2011
0.451 ND ND ND ND 0.178 0.138 ND0.320.332May-2012

-- -- -- -- 0.445 -- -- ------May-2013
-- -- -- -- 0.335 -- -- ------Jun-2015

IA04-TP0003
Filtered

-- -- 1.02 0.174 ND ND ND NDNDNDAug-2004
1.42 1.33 ND ND -- ND ND NDNDNDJul-2007

Total
1.37 2.49 ND ND ND ND ND NDNDNDAug-2004
1.6 1.62 ND ND -- ND ND NDND0.41Jul-2007

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)

C:\Users\h5ee9jeh\Documents\Harshaw\2015 GW Report\database\GwReports.accdb
Wednesday, March 30, 2016 11:57:41 AM





Groundwater Monitoring Report-Harshaw Chemical Company Site Page 26 of 45



Ra-226 

(pCi/L)
5

U-238

(pCi/L)
-

U-235

 (pCi/L)
-

U-234

(pCi/L)
-

Total 
Uranium
(alpha)
(pCi/L)

27

Total 
Uranium 

(KPA)
(  g/L)

30

Th-232

(pCi/L)
15

Th-230

(pCi/L)
15

Th-228

(pCi/L)
15

Ra-228

(pCi/L)
5

Parameter

Units
U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA04-TP0004
Filtered

-- -- ND ND 0.548 ND ND NDND0.907Aug-2004
0.32 ND 0.26 ND -- 0.28 ND ND0.280.28Jul-2007

0.429 ND ND ND 2.01 1.52 ND 0.7272.25NDJun-2010
Total

0.695 ND ND ND 0.791 ND ND NDNDNDAug-2004
0.41 ND 0.158 ND -- 0.36 ND ND0.360.37Jul-2007

0.615 ND ND 0.0823 ND 0.297 ND 0.1750.47--Aug-2008
1.2 3.51 0.522 0.667 14 4.17 0.171 3.517.851.1Aug-2009

0.24 ND ND -- 2.35 1.34 ND 0.7262.070.169Jun-2010
IA04-TP0005
Filtered

-- -- 1.76 ND ND ND ND NDNDNDAug-2004
Total

0.422 1.46 1.49 ND 1.27 ND ND NDND0.682Aug-2004
0.75 0.875 ND ND ND ND ND NDND--Aug-2008

IA04-TW0001
Filtered

-- -- -- -- ND -- -- ------Jul-2003
Total

-- -- -- -- ND -- -- ------Jul-2003
IA04-TW0002
Filtered

-- -- -- -- ND -- -- ------Jul-2003
Total

-- -- -- -- ND -- -- ------Jul-2003
IA04-TW0003
Filtered

-- -- -- -- 75.8 -- -- ------Jul-2003
Total

-- -- -- -- 96.4 -- -- ------Jul-2003

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Ra-226 

(pCi/L)
5

U-238

(pCi/L)
-

U-235

 (pCi/L)
-

U-234

(pCi/L)
-

Total 
Uranium
(alpha)
(pCi/L)

27

Total 
Uranium 

(KPA)
(  g/L)

30

Th-232

(pCi/L)
15

Th-230

(pCi/L)
15

Th-228

(pCi/L)
15

Ra-228

(pCi/L)
5

Parameter

Units
U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA04-TW0004
Filtered

-- -- -- -- 8.95 -- -- ------Jul-2003
-- -- ND ND 5.47 2.97 ND 2.515.48NDAug-2004

0.67 1.62 0.145 ND -- 5.82 ND ND5.820.33Jul-2007
0.529 1.38 ND ND 3.55 1.62 ND 2.073.690.235May-2011

ND 1.17 ND ND 14.8 5.67 0.407 6.3412.420.127May-2012
-- -- -- -- 13.2 -- -- ------May-2013
-- -- -- -- 2.83 -- -- ------Jun-2015

Total
-- -- -- -- 9.89 -- -- ------Jul-2003

0.693 1.49 ND ND 4.81 1.86 0.669 1.784.31NDAug-2004
0.49 1.23 0.27 0.059 -- 6.05 ND ND6.05NDJul-2007

0.671 0.96 ND ND 11.1 3.26 ND 4.527.78--Aug-2008
0.465 1.46 ND 0.054 4.86 2.6 0.067 2.675.340.324May-2011
0.255 0.79 0.237 ND 18.1 8.13 0.325 7.5616.020.134May-2012

-- -- -- -- 12 -- -- ------May-2013
-- -- -- -- 2.94 -- -- ------Jun-2015

IA04-TW0005
Filtered

-- -- -- -- ND -- -- ------Jul-2003
Total

-- -- -- -- ND -- -- ------Jul-2003
IA04-TW0006
Filtered

-- -- -- -- ND -- -- ------Jul-2003
Total

-- -- -- -- ND -- -- ------Jul-2003
IA05-TW0001
Filtered

-- -- -- -- ND -- -- ------Jul-2003
1.33 2.01 ND ND -- ND ND NDNDNDJul-2007

Total
-- -- -- -- ND -- -- ------Jul-2003

1.19 2.35 ND ND -- 0.067 ND 0.0520.120.267Jul-2007

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Ra-226 

(pCi/L)
5

U-238

(pCi/L)
-

U-235

 (pCi/L)
-

U-234

(pCi/L)
-

Total 
Uranium
(alpha)
(pCi/L)

27

Total 
Uranium 

(KPA)
(  g/L)

30

Th-232

(pCi/L)
15

Th-230
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15

Th-228
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15

Ra-228

(pCi/L)
5

Parameter

Units
U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA10-MW0001
Filtered

-- -- ND ND 27.4 8.89 0.969 10.320.16NDNov-2003
-- -- 0.61 ND 7.01 3 ND 2.575.57NDAug-2004

0.55 ND ND ND -- 5.4 ND 5.911.300.229Jul-2007
ND ND ND ND 31.8 10.9 ND 10.221.10NDJun-2010

0.411 0.752 0.116 0.052 33.9 11.2 0.576 1122.780.194May-2011
1.32 0.387 ND 0.008 30.6 10 0.636 9.4320.07NDMay-2012

-- -- -- -- 25.5 -- -- ------May-2013
-- -- -- -- 40.1 -- -- ------Jun-2015

Total
-- -- ND ND 29.3 8.7 1.39 8.2418.33NDNov-2003

0.974 1.72 ND ND 6.63 1.95 ND 23.95NDAug-2004
0.46 ND 0.097 0.049 -- 5.5 0.19 4.4710.160.234Jul-2007

0.751 1.32 0.25 ND 21.2 7.16 0.55 5.8713.58--Aug-2008
0.427 ND ND ND 25.4 9.28 0.497 9.5219.30NDAug-2009
0.358 ND ND ND 28.7 10.9 0.342 1223.24NDJun-2010
0.352 1.36 ND 0.028 32.2 10.9 0.475 10.822.180.176May-2011
0.769 ND ND ND 28.2 9.45 0.528 8.8818.860.103May-2012

-- -- -- -- 25.3 -- -- ------May-2013
-- -- -- -- 38.7 -- -- ------Jun-2015

IA10-MW0002
Filtered

-- -- ND ND ND ND ND NDNDNDNov-2003
0.642 2.64 ND ND 0.724 ND ND NDNDNDAug-2004
0.79 1.51 0.274 ND -- 0.074 17 ND17.070.202Jul-2007

0.343 ND 0.895 0.292 1.31 1.25 ND ND1.25NDJun-2010
-- -- -- -- 13.7 -- -- ------Jun-2015

Total
-- -- ND ND 0.289 ND ND NDNDNDNov-2003

1.25 ND ND ND 0.794 ND 0.566 ND0.57NDAug-2004
1.29 0.49 0.182 ND -- 0.084 23 ND23.080.24Jul-2007
1.2 1.21 0.0416 ND ND ND ND NDND--Aug-2008
ND 3.9 0.0342 ND ND ND ND NDND0.142Aug-2009

2.39 0.439 1.06 0.35 1.02 1.41 ND 0.4561.870.639Jun-2010
-- -- -- -- 12.2 -- -- ------Jun-2015

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA10-MW0003
Filtered

-- -- ND ND 5.46 2.73 0.405 1.915.05NDNov-2003
-- -- -- -- 3.53 -- -- ------Jun-2015

Total
-- -- ND ND 6.26 3.69 0.308 1.315.31NDNov-2003
-- -- 0.849 ND 11.6 1.19 ND ND1.19NDAug-2004
-- -- -- -- 3.8 -- -- ------Jun-2015

IA10-MW0004
Filtered

-- -- ND ND 9.03 4.34 ND 2.777.11NDNov-2003
-- -- ND ND 7.02 2.86 ND 2.024.88NDAug-2004

0.191 ND ND ND -- 2.38 ND ND2.38NDJul-2007
ND ND ND ND 6.33 3.15 0.208 2.045.40NDJun-2010
ND 0.631 ND 0.033 6.15 2.75 0.064 1.884.69NDMay-2011
ND 0.956 ND ND 4.7 2.96 0.163 1.995.11NDMay-2012
-- -- -- -- 4.89 -- -- ------May-2013
-- -- -- -- 5.66 -- -- ------Jun-2015

Total
-- -- ND ND 9.46 5.1 ND 3.868.96NDNov-2003

ND ND ND ND 5.77 2.38 ND 1.323.70NDAug-2004
0.21 ND ND ND -- 2.45 ND ND2.45NDJul-2007

0.908 0.884 ND ND 6.26 3.58 ND 2.115.69--Aug-2008
ND 3.05 ND ND 6.21 2.46 0.0624 2.054.57NDAug-2009
ND ND 0.425 ND 6.39 3.56 0.448 2.616.62NDJun-2010

0.222 0.495 ND ND 6.79 2.56 0.141 1.734.430.315May-2011
0.521 ND ND ND 5.84 3.25 0.098 2.265.61NDMay-2012

-- -- -- -- 6.34 -- -- ------May-2013
-- -- -- -- 5.43 -- -- ------Jun-2015

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA10-MW0005
Filtered

ND ND ND ND 16 5.87 ND 4.8710.74NDJun-2010
0.833 0.655 0.091 0.03 17.2 7.42 0.165 6.3413.93NDMay-2011
0.296 1.02 0.11 ND 11 4.12 0.252 3.67.97NDMay-2012

-- -- -- -- 11.1 -- -- ------May-2013
-- -- -- -- 8.45 -- -- ------Jun-2015

Total
0.984 ND 0.284 0.281 17.3 9.84 0.505 8.1418.490.205Aug-2009

ND ND ND ND 14.8 6.01 0.178 511.19NDJun-2010
ND 1.15 0.317 0.131 15.3 7.05 0.458 5.5713.080.256May-2011
ND 0.758 ND ND 11.6 4.92 0.154 3.668.730.271May-2012
-- -- -- -- 11.5 -- -- ------May-2013
-- -- -- -- 8.53 -- -- ------Jun-2015

IA10-MW0007
Filtered

0.966 0.827 -- ND -- 6.82 ND 4.1911.01NDSep-2008
ND ND ND ND 17.3 7.32 ND 5.7713.09NDJun-2010

0.348 1.18 ND ND 22.9 11 0.539 9.0220.560.282May-2011
0.25 ND ND ND 15 8.34 0.495 5.0113.850.572May-2012

-- -- -- -- 19.8 -- -- ------May-2013
-- -- -- -- 3.26 -- -- ------Jun-2015

Total
0.486 1.46 ND ND -- 7.93 ND 4.4712.40NDSep-2008

ND ND 0.0464 ND 21.3 9.67 0.511 8.0918.27NDAug-2009
ND ND ND -- 20.3 8.33 0.234 7.5716.13NDJun-2010

0.224 ND ND ND 25.3 10.7 0.704 8.4919.89NDMay-2011
0.526 ND ND ND 19.7 8.13 0.36 6.5215.010.691May-2012

-- -- -- -- 19.8 -- -- ------May-2013
-- -- -- -- 18.1 -- -- ------Jun-2015

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA10-MW0008
Filtered

0.464 -- ND ND -- 2.04 ND 2.274.31NDSep-2008
ND ND ND ND 21 9.39 0.368 8.217.96NDJun-2010
ND 1.1 0.128 ND 21.4 10.4 0.955 11.122.460.272May-2011

0.343 0.866 ND ND 13.9 6.35 0.401 5.6612.41NDMay-2012
-- -- -- -- 9.16 -- -- ------May-2013
-- -- -- -- 24.9 -- -- ------Jun-2015

Total
0.722 ND ND ND -- 2.02 ND 1.833.85NDSep-2008
0.605 ND 0.065 ND 9.53 2.54 0.192 2.645.37NDAug-2009

ND ND ND 0.134 21.7 7.53 0.293 8.4616.280.312Jun-2010
ND 0.519 ND ND 23.4 11.6 0.564 10.722.86NDMay-2011
ND 1.67 ND ND 11 6.29 0.279 5.812.37NDMay-2012
-- -- -- -- 11 -- -- ------May-2013
-- -- -- -- 24.3 -- -- ------Jun-2015

IA10-MW0009
Filtered

0.685 0.673 ND ND -- ND ND NDNDNDSep-2008
Total

1.14 2.16 ND ND -- ND ND NDNDNDSep-2008
IA10-MW0010
Filtered

0.818 -- ND ND -- ND ND NDNDNDSep-2008
Total

1.24 2.46 ND ND -- ND ND NDNDNDSep-2008
IA10-MW0011
Filtered

0.759 3.45 ND ND -- ND ND NDNDNDSep-2008
Total

-- 2.61 ND ND -- 0.236 ND ND0.24NDSep-2008
IA10-MW0012
Filtered

0.926 ND ND ND -- ND ND NDNDNDSep-2008
Total

-- 2.8 -- ND -- ND ND NDND--Sep-2008
IA10-MW0013
Filtered

2.31 ND -- ND -- 0.532 ND ND0.53NDSep-2008
Total

2.25 2.78 ND ND -- ND ND NDNDNDSep-2008

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Ra-226 

(pCi/L)
5
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(pCi/L)
-

U-235

 (pCi/L)
-

U-234

(pCi/L)
-

Total 
Uranium
(alpha)
(pCi/L)

27

Total 
Uranium 

(KPA)
(  g/L)

30

Th-232

(pCi/L)
15

Th-230

(pCi/L)
15

Th-228

(pCi/L)
15

Ra-228

(pCi/L)
5

Parameter

Units
U.S. EPA MCLs
Location/Date

Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA10-MW0014
Filtered

1.21 -- -- ND -- 1.64 ND 2.233.87NDSep-2008
1.14 2.87 0.0401 ND ND 0.185 ND 0.1210.31NDAug-2009

0.695 1.43 ND 0.088 1.11 ND ND NDNDNDJun-2010
0.588 3.63 ND ND 0.169 ND ND 0.0740.07NDMay-2011
0.923 2.3 ND ND ND ND ND 0.1690.170.211May-2012

-- -- -- -- 0.173 -- -- ------May-2013
-- -- -- -- 0.243 -- -- ------Jun-2015

Total
ND 1.52 -- ND -- 0.496 ND ND0.50NDSep-2008

0.848 3.36 0.0326 ND ND 0.146 ND 0.1530.300.101Aug-2009
ND 1 ND 0.366 1.03 ND 0.242 ND0.24NDJun-2010

1.35 2.64 ND ND 0.185 0.081 0.033 ND0.11NDMay-2011
0.749 2.8 ND ND ND ND ND 0.1470.151.05May-2012

-- -- -- -- 0.207 -- -- ------May-2013
-- -- -- -- 0.152 -- -- ------Jun-2015

IA10-MW0015
Filtered

0.996 1.78 ND ND -- 1.12 ND 0.9092.03NDSep-2008
Total

1.11 2.5 ND ND -- 0.889 ND 0.5821.47NDSep-2008
IA10-MW0016
Filtered

ND -- -- ND -- ND ND NDND--Sep-2008
Total

ND ND ND ND -- ND ND NDNDNDSep-2008

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Ra-226 
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U.S. EPA MCLs
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



IA10-MW0017
Filtered

ND 3.32 ND ND -- 6.08 ND ND6.08NDSep-2008
0.817 3.34 ND ND 13.3 3.67 0.22 3.247.130.0248Aug-2009
0.503 1.36 0.372 ND 1.8 1.07 ND 0.8051.88NDJun-2010

ND 2.04 ND ND 0.968 1.32 0.059 1.052.430.235May-2011
ND 1.73 ND ND 8.38 5.64 ND 4.9410.580.294May-2012
-- -- -- -- 6.13 -- -- ------May-2013
-- -- -- -- 0.642 -- -- ------Jun-2015

Total
-- ND ND ND -- 6.88 ND ND6.88--Sep-2008

0.428 ND ND ND 14.7 4.16 0.215 3.487.86NDAug-2009
0.376 1.34 ND ND 2.04 0.83 ND 0.9781.81NDJun-2010
0.343 2.06 ND ND 0.96 1.43 0.169 1.413.010.232May-2011

ND 1.54 ND ND 7.38 6.01 ND 4.8110.820.532May-2012
-- -- -- -- 7.32 -- -- ------May-2013
-- -- -- -- 0.661 -- -- ------Jun-2015

IA10-MW0018
Filtered

ND 4.7 ND ND -- 2.26 ND 1.353.61NDSep-2008
ND 3.73 ND ND 6.49 2.14 0.118 1.844.10NDAug-2009

0.365 ND 0.483 0.206 7.59 3.12 ND 2.575.69NDJun-2010
ND ND ND ND 14.6 5.67 0.369 5.0611.10NDMay-2011
ND 0.708 ND ND 9.51 5.27 ND 4.489.750.493May-2012
-- -- -- -- 9.93 -- -- ------May-2013
-- -- -- -- 10.4 -- -- ------Jun-2015

Total
-- 2.12 ND ND -- 2.52 ND 2.354.87NDSep-2008

ND 1.59 ND ND 5.15 2.1 ND 1.853.95NDAug-2009
ND ND 0.536 ND 7.42 2.98 0.371 2.776.12NDJun-2010

0.23 1.12 ND 0.048 11.2 5.17 0.185 4.619.97NDMay-2011
0.384 ND ND ND 9.45 5.31 ND 4.429.730.394May-2012

-- -- -- -- 10.8 -- -- ------May-2013
-- -- -- -- 11.6 -- -- ------Jun-2015

IA10-MW0019
Filtered

ND -- ND ND -- 2.15 ND ND2.15NDSep-2008
Total

-- 1.42 -- ND -- 2.6 ND ND2.604.45Sep-2008

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Groundwater



RMW35
Filtered

-- -- ND ND 1.75 1.14 ND ND1.14NDAug-2004
0.69 1.53 ND ND -- 0.56 ND 0.491.050.41Jul-2007

Total
-- ND 34.5 -- 1.85 -- ND ND----May-2003

0.791 2.2 ND ND 2.39 ND ND 0.7890.79NDAug-2004
0.64 0.68 ND ND -- 0.39 ND 0.530.920.26Jul-2007

RMW38
Filtered

-- -- ND ND 74.2 27.1 3.17 24.754.97NDJul-2003
1.82 ND 1.05 ND 32.6 13.4 1.05 10.725.15NDAug-2004
0.33 ND 0.236 ND -- 1.77 ND 1.643.41NDJul-2007
ND ND ND 0.325 3.58 1.87 ND 1.433.300.189Jun-2010

0.372 1.03 0.088 ND 8.92 3.23 0.152 3.066.44NDMay-2011
ND 4.52 0.081 ND 8.35 2.97 0.083 2.65.65NDMay-2012
-- -- -- -- 102 -- -- ------May-2013
-- -- -- -- 60.1 -- -- ------Jun-2015

Total
-- ND 13.8 -- 38.2 -- ND ND----May-2003
-- -- ND ND 82.3 26.2 1.23 24.852.23NDJul-2003

1.65 2.13 ND ND 51.5 18.8 2.27 1738.07NDAug-2004
0.38 ND 0.33 ND -- 1.49 ND 1.73.19NDJul-2007
ND 0.915 ND ND 4.39 1.79 ND 1.353.14NDAug-2008

0.573 ND ND ND 2.66 1.13 0.0438 1.022.19NDAug-2009
ND ND ND 0.211 3.71 1.68 0.39 1.273.340.3Jun-2010
ND 0.517 0.087 ND 11.5 3.95 0.205 4.258.410.193May-2011

0.348 ND ND ND 8.47 3.42 0.189 3.16.71NDMay-2012
-- -- -- -- 110 -- -- ------May-2013
-- -- -- -- 61.7 -- -- ------Jun-2015

RMW39
Filtered

0.176 0.245 ND ND 9.93 2.73 0.133 3.46.26NDMay-2012
-- -- -- -- 24.1 -- -- ------May-2013
-- -- -- -- 160 -- -- ------Jun-2015

Total
-- ND 28.1 -- 4.24 -- ND ND----May-2003

0.448 0.223 ND 0.023 10.1 3.75 0.279 3.347.37NDMay-2012
-- -- -- -- 24.9 -- -- ------May-2013
-- -- -- -- 168 -- -- ------Jun-2015

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Surface Water



* BKG-SW0001
Total

-- -- -- -- 1.5 -- -- ------Jun-2003
* BKG-SW0002
Total

-- -- -- -- 1.14 -- -- ------Jun-2003
* BKG-SW0003
Total

-- -- -- -- 1.15 -- -- ------Jun-2003
* BKG-SW0004
Total

-- -- -- -- ND -- -- ------Sep-2003
* BKG-SW0005
Total

-- -- -- -- ND -- -- ------Sep-2003
* BKG-SW0006
Total

-- -- -- -- ND -- -- ------Sep-2003
* BKG-SW0007
Total

-- -- -- -- ND -- -- ------Sep-2003
* BKG-SW0008
Total

-- -- -- -- ND -- -- ------Sep-2003
* BKG-SW0009
Total

-- -- -- -- 1.36 -- -- ------Sep-2003
* BKG-SW0010
Total

-- -- -- -- 1.46 -- -- ------Sep-2003
* BKG-SW0011
Total

-- -- -- -- 0.807 -- -- ------Sep-2003
* BKG-SW0012
Total

-- -- -- -- 1.41 -- -- ------Sep-2003
IA08-SW0001
Total

-- -- -- -- ND -- -- ------Jun-2003

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Surface Water



IA08-SW0002
Total

-- -- -- -- ND -- -- ------Jun-2003
IA08-SW0003
Total

-- -- -- -- 0.505 -- -- ------Jun-2003
IA08-SW0004
Total

-- -- -- -- 0.439 -- -- ------Jun-2003
IA08-SW0005
Total

-- -- -- -- ND -- -- ------Jun-2003
IA08-SW0006
Total

-- -- -- -- ND -- -- ------Jun-2003
IA08-SW0007
Total

-- -- -- -- ND -- -- ------Jun-2003
IA08-SW0008
Total

-- -- -- -- ND -- -- ------Jun-2003
IA08-SW0009
Total

-- -- -- -- 1.59 -- -- ------Jun-2003
IA08-SW0010
Total

-- -- -- -- 1.43 -- -- ------Jun-2003
IA08-SW0011
Total

-- -- -- -- 1.57 -- -- ------Jun-2003
IA08-SW0012
Total

-- -- -- -- 1.44 -- -- ------Jun-2003

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Surface Water



IA09-SW0008
Filtered

ND 0.644 0.086 0.038 215 73.1 4.23 71.4148.73NDMay-2011
-- -- -- -- 75.3 -- -- ------Apr-2012
-- -- -- -- 73.2 -- -- ------May-2013

Total
ND ND ND ND 21.3 6.87 0.685 6.9114.47--Aug-2008
ND ND 0.054 ND 178 62 3.5 63128.50NDAug-2009
ND ND 0.461 0.348 18.9 7.2 ND 6.3513.550.385Jun-2010
ND 0.72 0.126 0.027 206 68.4 3.75 69.5141.65NDMay-2011
-- -- -- -- 73.9 -- -- ------Apr-2012

ND 0.984 ND ND 63.3 21.3 1.38 20.543.18NDMay-2012
-- -- -- -- 73.7 -- -- ------May-2013

0.154 -- 0.178 0.03 62.4 19 1.05 18.738.75-0.021Oct-2014
IA09-SW0008-CR
Filtered

-- -- -- -- 18 -- -- ------Apr-2012
-- -- -- -- 11.1 -- -- ------May-2013
-- -- -- -- 0.559 -- -- ------Jun-2015

Total
-- -- -- -- 41 -- -- ------Apr-2012

0.316 1.09 ND 0.065 3.62 1.04 ND 1.242.280.089May-2012
-- -- -- -- 7.16 -- -- ------May-2013
-- -- -- -- 0.757 -- -- ------Jun-2015

IA09-SW0008-RD
Filtered

-- -- -- -- 0.641 -- -- ------May-2013
Total

-- -- -- -- 0.502 -- -- ------May-2013
IA09-SW0008-RU
Filtered

-- -- -- -- 0.61 -- -- ------May-2013
Total

-- -- -- -- 0.68 -- -- ------May-2013
IA09-SW0010
Total

-- -- -- -- 2820 -- -- ------Jun-2003
0.74 1 1.94 0.129 -- 142 13 ND155.000.37Jul-2007

IA09-SW0011
Total

-- -- -- -- 3.68 -- -- ------Jun-2003

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 2
Harshaw FUSRAP Site

Analytical Results for Groundwater and Surface Water Samples
Surface Water



IA09-SW0012
Total

-- -- -- -- 150 -- -- ------Jun-2003
ND ND 0.28 ND -- 54.6 2.76 54.2111.56NDJul-2007

IA09-SW0013
Total

-- -- -- -- 1.94 -- -- ------Jun-2003
IA09-SW0014
Total

-- -- -- -- 1.09 -- -- ------Jun-2003
IA09-SW0015
Total

-- -- -- -- 2.41 -- -- ------Jun-2003
IA09-SW0101
Total

-- -- -- -- 13.4 -- -- ------May-2004
IA09-SW0102
Total

-- -- -- -- 7.9 -- -- ------May-2004
ND ND 0.173 0.063 -- 0.28 ND 0.310.59NDJul-2007

IA09-SW0103
Total

-- -- -- -- 1.85 -- -- ------May-2004
IA09-SW0104
Total

-- -- -- -- 2.07 -- -- ------May-2004
IA09-SW0105
Total

0.59 ND 0.27 0.078 -- 1.9 ND ND1.900.3Jul-2007

Notes:
-- = not analyzed or rejected, pCi/L = picocuries per liter,   g/L = micrograms per liter, ND = not detected, KPA = kinetic phosphoresence analysis, 
alpha = alpha spectroscopy, MCL = maximum contaminant level
* = background well
(1) MCL refers to the sum of Ra-226 and Ra-228 (MCL = 5 pCi/L)
(2) 15 pCi/L MCL has not been exceeded by combined FUSRAP-related alpha emitters.  Uranium is compared against a separate standard.
(3) MCL refers to the sum of uranium isotopes (MCL = 27 pCi/L or 30   g/L)
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Table 3
Harshaw FUSRAP Site

Total Uranium Information

Location Filtered? # of 
Samples

Minimum Maximum Average** 2015

Total Uranium (  g/L)

# of 
Nondetects



Groundwater

* BKG-MW0001
6 2.07 1.45 2.070.67Filtered 0
5 2.04 1.35 2.040.80Unfiltered 0

* BKG-MW0002
2 -- <0.1 ----Filtered 2
2 0.25 0.12 --0.25Unfiltered 1

* BKG-MW0003
2 6.70 6.18 --5.65Filtered 0
4 6.84 5.34 --4.34Unfiltered 0

* BKG-MW0004
2 0.47 0.45 --0.43Filtered 0
2 0.86 0.67 --0.48Unfiltered 0

* BKG-MW0005
4 1.80 0.76 0.950.28Filtered 1
4 1.54 0.87 1.530.43Unfiltered 1

BKA48
7 500 355 265253Filtered 0

10 578 372 272254Unfiltered 0
BKA51

1 -- <0.1 ----Unfiltered 1
BKA52

1 -- <0.1 ----Unfiltered 1
BKA53

2 0.41 0.21 --0.41Filtered 1
4 0.22 0.15 --0.22Unfiltered 3

CDT-MW0001
2 0.29 0.15 --0.29Filtered 1
2 0.31 0.15 --0.31Unfiltered 1

CDT-MW0002
2 -- <0.1 ----Filtered 2
2 -- <0.1 ----Unfiltered 2

DM1
1 -- <0.1 ----Filtered 1
2 -- <0.1 ----Unfiltered 2

DM10
1 -- <0.1 ----Unfiltered 1

DM11
5 1.89 0.73 0.230.23Filtered 1
6 33 5.69 0.180.18Unfiltered 1

DM12
1 -- <0.1 ----Filtered 1
2 0.22 0.11 --0.22Unfiltered 1

DM14
6 4.99 2.96 1.121.12Filtered 0
8 17 5.58 1.241.24Unfiltered 0

DM15
6 48 36 3125Filtered 0
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Table 3
Harshaw FUSRAP Site

Total Uranium Information

Location Filtered? # of 
Samples

Minimum Maximum Average** 2015

Total Uranium (  g/L)

# of 
Nondetects



Groundwater

DM15
9 50 32 3121Unfiltered 0

DM2
1 0.32 0.32 --0.32Unfiltered 0

DM22R
1 -- <0.1 ----Filtered 1
2 -- <0.1 ----Unfiltered 2

DM23R
6 2.98 1.90 0.960.85Filtered 0

15 2.78 1.12 1.070.46Unfiltered 0
DM25R

2 -- <0.1 ----Filtered 2
3 0.29 <0.1 --0.29Unfiltered 2

DM26
5 0.11 <0.1 0.11<0.1Filtered 3
6 0.20 <0.1 ND<0.1Unfiltered 3

DM27R
2 40 33 --26Filtered 0
3 41 27 --16Unfiltered 0

DM28R
2 -- <0.1 ----Filtered 2
3 0.56 0.19 --0.56Unfiltered 2

DM29R
1 -- <0.1 ----Filtered 1

10 0.66 0.52 --0.48Unfiltered 1
DM3

1 -- <0.1 ----Unfiltered 1
DM30R

2 -- <0.1 ----Filtered 2
3 -- <0.1 ----Unfiltered 3

DM4
1 -- <0.1 ----Unfiltered 1

DM5
1 -- <0.1 ----Filtered 1
2 0.34 0.28 --0.23Unfiltered 0

DM9
5 3.29 2.29 2.580.34Filtered 0
6 3.16 1.88 2.620.26Unfiltered 0

ENG13
1 16,272 16,272 --16,272Unfiltered 0

ENG15
1 10,873 10,873 --10,873Unfiltered 0

ENG22
1 2,316 2,316 --2,316Unfiltered 0

ENG23
1 1,705 1,705 --1,705Unfiltered 0

C:\Users\h5ee9jeh\Documents\Harshaw\2015 GW Report\database\GwReports.accdb
Wednesday, March 30, 2016 12:05:17 PM

* = background well
** = average of results, using one half of the detection limit for nondetects
ND = nondetect
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Table 3
Harshaw FUSRAP Site

Total Uranium Information

Location Filtered? # of 
Samples

Minimum Maximum Average** 2015

Total Uranium (  g/L)

# of 
Nondetects



Groundwater

ERM47
1 -- <0.1 ----Filtered 1
3 -- 0.13 ----Unfiltered 3

IA03-TP0001
1 0.31 0.31 --0.31Filtered 0
1 1.26 1.26 --1.26Unfiltered 0

IA03-TW0001
3 8.40 3.76 --0.70Filtered 0
5 5.32 2.48 --0.76Unfiltered 0

IA03-TW0002
2 31 20 --8.43Filtered 0
2 39 33 --27Unfiltered 0

IA03-TW0003
1 -- <0.1 ----Filtered 1
1 -- <0.1 ----Unfiltered 1

IA03-TW0004
2 0.54 0.39 --0.23Filtered 0
3 0.58 0.40 --0.23Unfiltered 1

IA03-TW0005
2 4,070 2,720 --1,370Filtered 0
2 4,130 2,650 --1,170Unfiltered 0

IA03-TW0006
1 184,000 184,000 --184,000Unfiltered 0

IA04-TP0001
6 13 7.07 132.90Filtered 0
8 26 11 135.41Unfiltered 0

IA04-TP0002
5 0.54 0.33 0.310.31Filtered 1
5 0.45 0.35 0.340.34Unfiltered 1

IA04-TP0003
1 -- <0.1 ----Filtered 1
1 -- <0.1 ----Unfiltered 1

IA04-TP0004
2 2.01 1.28 --0.55Filtered 0
4 14 4.38 --0.79Unfiltered 1

IA04-TP0005
1 -- <0.1 ----Filtered 1
2 1.27 0.83 --1.27Unfiltered 1

IA04-TW0001
1 -- <0.1 ----Filtered 1
1 -- <0.1 ----Unfiltered 1

IA04-TW0002
1 -- <0.1 ----Filtered 1
1 -- <0.1 ----Unfiltered 1

IA04-TW0003
1 76 76 --76Filtered 0
1 96 96 --96Unfiltered 0
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* = background well
** = average of results, using one half of the detection limit for nondetects
ND = nondetect
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Table 3
Harshaw FUSRAP Site

Total Uranium Information

Location Filtered? # of 
Samples

Minimum Maximum Average** 2015

Total Uranium (  g/L)

# of 
Nondetects



Groundwater

IA04-TW0004
6 15 8.13 2.832.83Filtered 0
7 18 9.10 2.942.94Unfiltered 0

IA04-TW0005
1 -- <0.1 ----Filtered 1
1 -- <0.1 ----Unfiltered 1

IA04-TW0006
1 -- <0.1 ----Filtered 1
1 -- <0.1 ----Unfiltered 1

IA05-TW0001
1 -- <0.1 ----Filtered 1
1 -- <0.1 ----Unfiltered 1

IA10-MW0001
7 40 28 407.01Filtered 0
9 39 26 396.63Unfiltered 0

IA10-MW0002
4 14 3.93 140.72Filtered 1
6 12 2.51 120.29Unfiltered 2

IA10-MW0003
2 5.46 4.50 3.533.53Filtered 0
3 12 7.22 3.803.80Unfiltered 0

IA10-MW0004
7 9.03 6.25 5.664.70Filtered 0
9 9.46 6.50 5.435.43Unfiltered 0

IA10-MW0005
5 17 13 8.458.45Filtered 0
6 17 13 8.538.53Unfiltered 0

IA10-MW0007
5 23 16 3.263.26Filtered 0
6 25 21 1818Unfiltered 0

IA10-MW0008
5 25 18 259.16Filtered 0
6 24 17 249.53Unfiltered 0

IA10-MW0014
6 1.11 0.32 0.240.17Filtered 2
6 1.03 0.30 0.150.15Unfiltered 2

IA10-MW0017
6 13 5.20 0.640.64Filtered 0
6 15 5.51 0.660.66Unfiltered 0

IA10-MW0018
6 15 9.75 106.49Filtered 0
6 12 9.27 125.15Unfiltered 0

RMW35
1 1.75 1.75 --1.75Filtered 0
2 2.39 2.12 --1.85Unfiltered 0

RMW38
7 102 41 603.58Filtered 0
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* = background well
** = average of results, using one half of the detection limit for nondetects
ND = nondetect
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Table 3
Harshaw FUSRAP Site

Total Uranium Information

Location Filtered? # of 
Samples

Minimum Maximum Average** 2015

Total Uranium (  g/L)

# of 
Nondetects



Groundwater

RMW38
10 110 37 622.66Unfiltered 0

RMW39
3 160 65 1609.93Filtered 0
4 168 52 1684.24Unfiltered 0

Surface Water

* BKG-SW0001
1 1.50 1.50 --1.50Unfiltered 0

* BKG-SW0002
1 1.14 1.14 --1.14Unfiltered 0

* BKG-SW0003
1 1.15 1.15 --1.15Unfiltered 0

* BKG-SW0004
1 -- <0.1 ----Unfiltered 1

* BKG-SW0005
1 -- <0.1 ----Unfiltered 1

* BKG-SW0006
1 -- <0.1 ----Unfiltered 1

* BKG-SW0007
1 -- <0.1 ----Unfiltered 1

* BKG-SW0008
1 -- <0.1 ----Unfiltered 1

* BKG-SW0009
1 1.36 1.36 --1.36Unfiltered 0

* BKG-SW0010
1 1.46 1.46 --1.46Unfiltered 0

* BKG-SW0011
1 0.81 0.81 --0.81Unfiltered 0

* BKG-SW0012
1 1.41 1.41 --1.41Unfiltered 0

IA08-SW0001
1 -- <0.1 ----Unfiltered 1

IA08-SW0002
1 -- <0.1 ----Unfiltered 1

IA08-SW0003
1 0.51 0.51 --0.51Unfiltered 0

IA08-SW0004
1 0.44 0.44 --0.44Unfiltered 0

IA08-SW0005
1 -- <0.1 ----Unfiltered 1

IA08-SW0006
1 -- <0.1 ----Unfiltered 1

IA08-SW0007
1 -- <0.1 ----Unfiltered 1

IA08-SW0008
1 -- <0.1 ----Unfiltered 1
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* = background well
** = average of results, using one half of the detection limit for nondetects
ND = nondetect
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Table 3
Harshaw FUSRAP Site

Total Uranium Information

Location Filtered? # of 
Samples

Minimum Maximum Average** 2015

Total Uranium (  g/L)

# of 
Nondetects



Surface Water

IA08-SW0009
1 1.59 1.59 --1.59Unfiltered 0

IA08-SW0010
1 1.43 1.43 --1.43Unfiltered 0

IA08-SW0011
1 1.57 1.57 --1.57Unfiltered 0

IA08-SW0012
1 1.44 1.44 --1.44Unfiltered 0

IA09-SW0008
3 215 121 --73Filtered 0
8 206 87 --19Unfiltered 0

IA09-SW0008-CR
3 18 9.89 0.560.56Filtered 0
4 41 13 0.760.76Unfiltered 0

IA09-SW0008-RD
1 0.64 0.64 --0.64Filtered 0
1 0.50 0.50 --0.50Unfiltered 0

IA09-SW0008-RU
1 0.61 0.61 --0.61Filtered 0
1 0.68 0.68 --0.68Unfiltered 0

IA09-SW0010
1 2,820 2,820 --2,820Unfiltered 0

IA09-SW0011
1 3.68 3.68 --3.68Unfiltered 0

IA09-SW0012
1 150 150 --150Unfiltered 0

IA09-SW0013
1 1.94 1.94 --1.94Unfiltered 0

IA09-SW0014
1 1.09 1.09 --1.09Unfiltered 0

IA09-SW0015
1 2.41 2.41 --2.41Unfiltered 0

IA09-SW0101
1 13 13 --13Unfiltered 0

IA09-SW0102
1 7.90 7.90 --7.90Unfiltered 0

IA09-SW0103
1 1.85 1.85 --1.85Unfiltered 0

IA09-SW0104
1 2.07 2.07 --2.07Unfiltered 0
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* = background well
** = average of results, using one half of the detection limit for nondetects
ND = nondetect
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