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Site Description and Location
The Harshaw Chemical Company is located at 1000 Harvard Avenue, in Cleveland, Ohio,
approximately three miles south of downtown Cleveland, and it is adjacent to the Cuyahoga River and
Big Creek. It is a 55-acre property located in an industrialized area of Cleveland, and includes several
developed and undeveloped land parcels. Developed site parcels include former production areas
with remaining facility buildings, former production area foundations, parking areas associated with
previously demolished buildings, and re-developed privately-owned commercial properties. The site
includes areas of pavement, broken pavement, and non-paved (vegetated, dirt, or gravel) surfaces.
The Harshaw Site was divided by U.S. Army Corps of Engineers into Investigative Areas (IAs) to
aid in Remedial Investigation (RI) planning and fieldwork. Site investigations related to groundwater
characterization were developed as a separate investigative area referred to as IA10.

Site History
The Harshaw Chemical Company conducted radiological compound research and production
activities under contract to the Manhattan Engineer District (MED) and the Atomic Energy
Commission (AEC). Beginning in 1944, the primary role of the former Harshaw Chemical Company
was converting uranium concentrate feed materials to uranium tetrafluoride (UF4), uranium
hexafluoride (UF6) and uranium trioxide (UO3). These operations ceased by May 1953. UO3
produced from recycled uranium was purified in the Harshaw refinery in 1953 into early 1954, at
which point all FUSRAP-related process operations ceased.

Conceptual Model
The Corps follows the process outlined in the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980, as amended, and the National Oil and Hazardous
Substances Pollution Contingency Plan for FUSRAP sites. This section describes hydrogeologic
conditions at the Harshaw Site and the groundwater monitoring program performed in support of the
CERCLA action.
Groundwater monitoring was performed during the remedial investigation and is currently being
performed on an annual basis at the Harshaw Site. A total of 57 monitoring wells (MW), temporary
piezometers (TP), and temporary well points (TW) were originally installed during both historical
investigations and the RI. A total of 14 additional monitoring wells were installed in 2008, to
supplement the RI data. Figure 1 shows the location of all the existing groundwater monitoring wells
at the Harshaw Site.
Groundwater characterization during the RI was focused on groundwater occurring within the
saturated soil zone with most wells located north of Big Creek and west of the Cuyahoga River.
Groundwater monitoring focused on this area based on known elevated levels of chemical and
radiological contamination associated with former production activities at the site. Monitoring wells
were installed in 2008 to extend the monitoring network further south of Big Creek and provide
additional groundwater data beyond the former production area.
Hydrogeology
	Groundwater flow at the Former Harshaw Chemical Company Site is controlled by the nature of
the unconsolidated deposits, the topography of the underlying shale bedrock, and the relative

elevation of the Cuyahoga River and Big Creek. Geologic cross sections for the Harshaw Site
have been developed and are presented in Figures A-A’ to F-F’.
	In general, groundwater flow across the site is from west to east with groundwater flow influenced
by changes in surface water levels and flow in the Cuyahoga River and Big Creek to which
groundwater discharges (Figures 2 and 3). Groundwater levels are generally highest during the
middle to late spring, and lowest during the summer to early fall. A bedrock high in the vicinity
of Building G-1 and the Boiler House is responsible for the localized groundwater mounding
observed onsite which causes groundwater to flow away from this area of elevated bedrock.
The effects of the actively operating pump and treat system on groundwater flow in this area is
discussed below in a subsequent section.
	There are two groundwater-bearing saturated zones at the site. Primary groundwater flow occurs
within the saturated zone of originally deposited (native) sediments that consist of variably
textured fluvial sediments. The fluvial sediments underlie more recently place fill materials and
overlie shale bedrock which underlies the area. Both the fill and native sediments thicken to the
east from the bedrock high toward the Cuyahoga River (Figures A-A’ to D-D’). Due to the highly
fractured nature of the uppermost portion of shale bedrock at the site, groundwater in the overlying
sediments appears to extend into the upper portion of the shale bedrock. Groundwater within
this relatively thin, fractured, upper bedrock zone is present as a result of direct contact with the
overlying saturated fluvial sediments at the site. Similarities observed between groundwater levels
within the fluvial sediment and the fractured bedrock zone suggest these zones are hydraulically
connected. Water levels measured in monitoring wells installed during the remedial investigation
are shown in Table 1.
	Data generated during the RI showed high variation in hydraulic conductivity values across the
site due to the heterogeneity of the site lithology. Monitoring wells located to the north and west
of the main portion of the site show relatively high groundwater production rates as compared
to other wells located on-site. The screened intervals of these wells show a composition of silt
and clay, but also an abundance of sand and/or gravel layers, through which groundwater is
transmitted.
	In contrast, many of the existing pre-RI wells and RI wells located in the main industrial portion
of the site proved to be relatively poor producers of groundwater. Clay has been shown to be
the predominant soil type in these areas. These low-producing wells within the main developed
portions of the site appear to be screened mostly within fill material. These predominantly finegrained fill materials are poor transmitters of groundwater.
Constituents of Interest and Groundwater Impacts
	Constituents of Interest (COIs) identified as groundwater impacts, and associated U.S.
Environmental Protection Agency (USEPA) Maximum Contaminant Levels (MCLs) include isotopic
radium (5 µg/L), isotopic thorium (15 µg/L), isotopic uranium (30 µg/L), and total uranium (sum of
these three isotopes).
	The groundwater analysis currently includes monitoring for all the aforementioned COIs.
Groundwater analytical data generated during the remedial investigation indicated that the
following wells have historically contained COIs above the USEPA MCLs (Tables 2 and 3).
Total Uranium
Thorium-230
BKA-48
IA03-TW0002
IA03-TW0006
DM-15
IA03-TW0005
DM-27R
IA03-TW0006
RMW-38
IA04-TW0003
	All monitoring wells, except one, that exceeded USEPA MCLs are located in or adjacent to
Building G-1. The location of these wells, in proximity to the location where former uranium feed
materials were processed, explains the observed groundwater concentrations. Levels of total
uranium in groundwater were also observed to decrease significantly down-gradient of Building
G-1 (to the south and east) with increased distance.

	A number of the wells adjacent to Building G-1 are no longer sampled due to low groundwater
recharge rates (IA03-TW0005, IA03-TW0006 and IA04-TW0003). The samples obtained from
these wells during the RI were highly turbid and the results are not representative of groundwater
due to the high sediment concentration.
	Monitoring well DM-27R, located adjacent to the Cuyahoga River, was sampled during the RI and
it exceeded the MCL for total uranium. The casing of DM-27R has since become compromised
due to ground movement, and a new well (IA10-MW008) has been installed in the vicinity to
capture groundwater samples in this area.
Pump and Treat System Influence
	A groundwater pump and treat system (P&T) was installed on-site in June of 1994. It is an owner
operated (BASF Group) system of eight bedrock wells that promote localized capture of nickel
impacted groundwater in select areas of the site (Figure 4). Each well in the system operates on
a water-level float mechanism that actuates a well-specific pump, which routes groundwater to a
subsurface trunk line connected directly to the groundwater treatment facility found on site (i.e.,
all well discharge is coalesced into one feed line to the facility). Each well pumps independently
like a sump pump, therefore individual well discharges are unknown and groundwater influx to
the treatment facility can have multiple providence. Owner information (anecdotal) indicates
the treatment facility averages about five gallons per minute and uses a proprietary resin (or
similar material) to remove nickel from the groundwater, which supposedly is discharged to the
Cleveland sewer system. The Corps was not allowed to sample effluent when operating due to the
proprietary nature of the facility. The Corps has witnessed long periods of system shut down and
non-operation of the individual wells, thus the reliability of the average pumping data is unknown.
	Water level variations of selected monitoring wells, related to the P&T system operation, were
analyzed during the RI. A comparison of static water levels against operating extraction system
levels is presented in Table 4. The estimated zone of influence (ZOI) (Figure 4), indicates the
pump and treat system preferentially captures groundwater in an upgradient direction, as would
be expected. This ZOI is colocated with an area that shows highly nickel-impacted groundwater,
so the system is targeting the intended area of interest.
	As previously mentioned, monitoring wells in and adjacent to Building G-1 are known to contain
elevated levels of total uranium. If uranium is drawn into the system in the P&T Well #1 and #2
area west of Building G-1, the system may capture groundwater impacted at uranium levels that
would be a drinking water concern. The Corps is not privy to operational data from this system, so
the levels of uranium uptake by the system and exchange media are unknown.
	The northwestward extent of the uranium plume may then have a two-fold reason for this
morphology:
		 • Soil contamination leaching to the groundwater within the light orange hatched area in
Figure 2 (i.e. areas of soil concentration higher than 30pCi/g total U).
		 • The draw of contaminated groundwater impacts have noticeably overlying soil impacts and
the geochemical environment around Building G-1/G-2 plant towards the two northernmost
pumping wells.
Both of these reasons are viable and contribute to the observed plume outline.
	If greater uranium impacts to groundwater were seen historically in the western part of the site,
then the P&T system may have partly captured it since installation. This is speculative though
since most groundwater impacts have noticeable overlying soil impacts and the geochemical
environment around Building G-1 does not promote high uranium flux through the soil.
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