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Quality Assurance Review Status

The results, findings, conclusions and recommendations in this
document were derived through a structured Quality Assurance program. The

" purpose of the program is to assure the client that technical reviews, -

numerical analysis and resulting reports such as this are of sound
technical and scientific quality, are useable, satisfy contract
requirements and are supported by a traceable and accountable set of
records.

Reporting occasionally require deliverables be transmitted prior to
the completion of the required Quality Assurance technical review. This
notice serves to inform the reader of the status of that review:

O No technical review.

O Preliminary technical review performed by project team
members. Independent QA review to be performed at a later
date. -

® Independent QA review completed.

GeoTrans reserves the right to change, amend or append any document
that has not been QA reviewed to the extent required by the contract.
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1 EXECUTIVE SUMMARY

Data compiled from various governmental agencies, private

_ consultants, and the Feed Materials Production Center (FMPC) were

reviewed thoroughly for consistency and adequacy for use in a modeling
study. The goal of the study was to evaluate the extent of
groundwater contamination previously documented at the facility. The
evaluation of existing contamination and analysis of potential future
contamination was performed through construction and preliminary
calibration of a three-dimensional groundwater flow model. The
computer code SWIFT II was used for the simulations.

The hydrogeologic framework of the groundwater system near
Fernald, Ohio consists of two distinct aquifer units. The main
valley-fill aquifer is composed predominantly of sand and gravel with
minor clay lenses. The main aquifer unit (Type 1-A-1,2) is located in
the vicinity of the Great Miami River. Results of preliminary model
calibration suggest that the Qg:jzontal hydraulic conductivity of the
main aquifer is 350 ft/day and the vertical conductivity is 35 ft/day;
recharge is 15 in/yr. The second aquifer unit (Type III) eiiiFEE""'
westward from the Great Miami River. This unit is divided into two
vertical sub-units by a laterally extensive clay layer located about
440 ft above mean sea level. The horizontal hydraulic conductivity of
these aquifer units is 250 ft/day with a vertical hydraulic
conductivity of 2.5 ft/day; recharge is 6 in/yr. Hydraulic

———ETTE— b —
conductivity of the intervening clay is 0.025 ft/day.

The primary contaminant discovered in the groundwater of the «
FMPC area is uranium; however, the water was not analyzed for other «
potential contaminants such as radium, ium concentrations range ¢
from below detection limit (approximézzitf;jzfzsjt) to about 578 ug/L.
The greatest concentrations are located in a narrow zone adjacent to
Paddy's Run Creek just south of the FMPC runoff outfall ditch. v
Limited contamination has been found to the east of FMPC; however,
only a few samples were collected in this area. )

The area east of FMPC is of concern because the calibrated model
indicates that a groundwater divide exists, trending from southeast to
northwest across the south-central portions of the facility. Thus,




contaminants infiltrating into the aquifer near the main waste pit
would flow easterly toward the Great Miami River and the Southwestern
Ohio Water Company. The Great Miami River in this setting does not
necessarily act as a hydraulic barrier, especially for contaminants
that migrate to deeper portions of the aquifer. Contaminants entering
the aquifer near the outfall ditch would flow south toward Fernald.
There is much evidence to document the existence of a southerly
flowing plume. A potential easterly migrating plume, however, is not
confirmed because limited wells in that area were sampled.

The groundwater velocity field calculated by SWIFT II for the
calibrated model was used in a particle tracking analysis. Particle
tracking is a simple method of determining contaminant migration
pathways and average times of travel. The analysis does not take into
account dispersion, dilution, retardation, radioactive decay, or
contaminant chemical reactions. The analysis performed for the FMPC
area indicates that contaminants infiltrating into the aquifer at and
east of the main waste pit would travel east toward the Great Miami
River. Contaminants infiltrating into the aquifer near the runoff
outfall ditch would travel to the south, but would not discharge into
Paddy's Run Creek; instead, they would discharge directly to the Great
Miami River south of Fernald.
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2 RECOMMENDATIONS

The following items are recommended for implementation at the

site.” The rationale and technical support for these actions are
provided in the following sections of this report. In general the
objective of these recommendations is to address data deficiencies and
provide a baseline monitoring program. The purpose of the baseline
monitoring is two-fold: (1) to fully define the extent and type of
contaminants, and (2) to provide information necessary to begin the
design of an effective remedial clean-up action.

(1)

(2)

(3)

(4)

(5)

We recommend that additional water-level and geochemical data be
collected for at least one water year in all available wells.
Water levels should be measured monthly and samples should be
collected quarterly.

We recommend that an additional 36 monitoring wells be installed. /
These wells should be installed in clusters of three. Each of

the wells in a cluster should be screened in different portions

of the aquifer.

We recommend that a survey be made of all available domestic
wells. Those wells which have construction records and are
accessible should be surveyed accurately for location and
elevation.

We recommend that water samples be collected from all wells prior
to the one-year monitoring program. The samples should be
analyzed for the EPA priority pollutants, radium, thorium,
plutonium, and uranium. The purpose is to define all potential
contaminants.

We recommend that the quarterly water samples be analyzed for
contaminants found in the priority scan.
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(6) We recommend that the preliminary model developed in this study
be refined after the completion of the proposed field testing and
monitoring program.
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3 INTRODUCTION

3.1 REPORT ORGANIZATION

This febort is comprised of-faurrméjor divisions: (i) Ei;cﬁtiQé->

Summary, Recommendations, and Introduction, (2) Hydrogeologic
Framework, (3) Model Construction and Calibration, and (4) Data
Deficiencies and Monitoring Program Design. The description of
hydrogeologic framework includes the observed existing conditions
within the study area, including geologic materials, hydraulic
parameters, fluid potentials, and source terms {concentration and
groundwater pumpage). This data is integrated to form a conceptual
model for the groundwater flow system. This conceptual model is the
basis for the construction of the three-dimensional groundwater flow
simulator. The calibration process and sensitivity analysis are
described in Section 5 as well as the rationale for the final model
configuration. Recommendations for additional field studies are
presented in the final section of the report. Information about site
characteristics is displayed graphically in plates found inside the
back cover. An appendix of data base information is also included.

3.2 SITE DESCRIPTION AND HISTORY

The Feed Materials Production Center (FMPC) operated by National
Lead of Ohio (NLO) for the United States Department of Energy (DOE) is
the nation's only primary uranium processing plant. The plant serves

as a foundry for uranium metals producing feed materials for other
nuclear weapons production centers. The plant began operation in
1951. This large industrial complex is situated above a very
productive aquifer and covers just over 1,000 acres. It is located
3/4 of a mile to the west of the Big Bend area on the Great Miami
River and just north of the village of Fernald. The production
facility itself covers approximately 136 acres. The foundry
operations have produced process wastes which are presently stored in
rubber and clay-lined lagoons as well as large above-ground tanks.
Water quality analyses of samples collected from wells located
both on- and off-site have exhibited elevated levels of dissolved
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uranium and other contaminants. In 1981, NLO sampled 12 off-site
_ggllg_;gulh_oiﬁthg_jggilizy. Five of twelve samples exhibited

elevated levels of uranium. In August 1982, a cooperative study by N/
DOE and the United States Geological Survey (USGS) also indicated the

presence of off-site contamination.

In May 1985, the Ohio Environmental Protection Ageny (OEPA)
contracted with GeoTrans for a preliminary groundwater flow analysis
of the FMPC area. This analysis included a critical review of
available data to assess their adequacy with respect to:

(1) characterizing important hydrogeologic parameters

controlling flow and contaminant transport, and

(2) documenting the extent of groundwater contamination and

designing an effective remedial action.
Recommendations were made for gathering additional data where existing
data was judged to be inadequate. The scope of work included the use
of a three-dimensional groundwater flow model and particle tracking
analysis to evaluate the groundwater flow system and the hydrologic
significance of data uncertainties. - This evaluation was done using
sensitivity analysis. The numerical modeling results were used to:

(1) aid characterization of the groundwater flow system,

(2) estimate the potential extent of groundwater contamination,

and

(3) identify critical data needs.

The results of our investigation, including recommendations for
additional field studies and preliminary costs estimates for such
studies are summarized in this report.

e

3.3 METHOD OF INVESTIGATION

Prior to construction of a numerical model, a detailed under-
standing of the groundwater flow system and extent of contamination
must be developed to guide the model application. This is called a
conceptual model. This conceptual understanding provides a definition
of the most important characteristics of the particular system to be
modeled and a systematic organization of the available data. The
conceptual model describes the fundamental components of the flow
system in sufficient detail that its unique characteristics are




evident. Inadequate consideration of these unique characteristics may
result in erroneous formulation of the numerical model as well as
invalid conclusions based on the calculated results.

In general, geohydrologic systems are comprised of four
fundamental components: (1) the geologic framework, (2) fluid
potentials and flow directions, (3) fluid transmission and storage
properties, and (4) fluid source/sink terms, both natural and
man-induced. The conceptual model and its subporting data must
contain sufficient information to characterize each of these basic
components.

Data base organization is a critical step in evaluating site
conditions. An organized information base was developed specifically
for the FMPC site. Figure 3.1 illustrates the various steps of this
process. Initially, the data was technically reviewed and categorized
by data type. The areal distribution of the data 1ocati6ns, from
which the different types of data were compiled, was mapped. The
locations of wells used in the data base are illustrated on Plate 3.1.
The various pieces of information were incorporated into a data base
management software program, dBase III. The utility of this approach
is that various data compilations can be quickly developed. The data
summaries and compilations can then be reviewed and interpretated by
the hydrogeologist constructing the flow model.

Conceptual model development and data base organization are both
fundamental to model construction. However, this effort represents
only a portion of the tasks required to develop a three-dimensional
flow model and perform particle tracking analyses. Figure 3.2
outlines the work required to construct'a flow simulation model. The
modeling process can be subdivided into several discrete, but related,
subtasks. The work performed for this study can be summarized as an
initial calibration and includes the following:

(1) code selection and initial model construction,

(2) conceptual model testing with steady-state calibration and
limited sensitivity analysis to characterize the flow
system,

(3) numerical evaluation through particle track analysis.
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Figure 3.2 also illustrates the iterative nature of mode construction
and calibration activities. As the data base becomes more complete,
refinements occur in the conceptual model as well as in the
interpretations and conclusions based on the data. This may require
changes in model configuration, boundary conditions, or hydrologic
parameter values employed within the numerical simulator. This entire
iterative process should result in calculated values of head (water
elevation) similar to those observed within the aquifer system. A
satisfactory model calibration occurs when model results agree with
the observed data in areally and vertically distributed observation
wells. The criterion for an acceptable match is based upon the
experience of the hydrogeologist applying the model, the complexity of
flow system modeled, and the level of detail of the observed data.
Once a satisfactory calibration is obtained, a sensitivity analysis is
performed to assess the hydrologic significance of the data
uncertainties. This helps identify data deficiencies and permits an
assessment of the primary factors controlling groundwater and
contaminant movement. Particle tracking analysis is performed only
after the model calibration process is complete.

The model calibration tasks and data base review result in
delineation of data deficiencies and additional data requirements to
improve the accuracy of model calculations. Through data base review
and organization, conceptual model development, and model calibration,
the groundwater flow system in the proximity of the FMPC facility is
characterized.

3.4 SOURCES OF INFORMATION AND IMPORTANT PREVIOUS WORK

A series of data transmittals were received from OEPA Southwest
District personnel during May, June, and July 1985. This information
consists of summary memos prepared during various field visits to the
Fernald area, raw water quality analyses, hydrogeologic consulting
reports, data compilation reports of the Miami Conservancy District
(MCD) and publicly available documents from various governmental
agencies. These reports and published documents serve as the basis
for developing a detailed understanding of the regional groundwater
flow system and the potential extent of off-site contamination.
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The USGS published a series of Professional Papers (605-A, B, C,
D) related to the groundwater resources and the development potential
of high capacity well fields within Lower Great Miami valley-fill
aquifer. These papers. describe the regional aquifer system between
Hamilton and New Haven, Ohio. The studies emphasize the high
water-producing capabilities of this aquifer system and delineate the
hydraulic aquifer properties and groundwater flow directions.

Spieker (1968a) subdivides the aquifer into eleven hydrogeologic
environments. He describes the unique characteristics of each, and
maps their areal distribution for the Lower Great Miami River valley.
The FMPC region included in this study consists of three of those
hydrogeologic environments. Watkins and Spieker (1971) performed
extensive seismic refraction surveys to determine the thickness of
glacial drift infilling the bedrock valley. The seismic profiles and
data are integrated with various well logs to provide a contour map of
the bedrock surface. These contours delineate the aquifer
distribution both areally and vertically, and ultimately delineate the

~model domain.

Spieker (1968b) constructed and calibrated an electric analog
model of this aquifer system between Fairfield and New Baltimore. The
analog model represents a 32-square-mile area including the FMPC
facility. The limits of the modeled area encompass the valley-fill
aquifer from the Hamilton-Fairfield area southwestward to the Dry Fork
of the Whitewater River. Spieker's model domain includes the area
which we are currently modeling. The purpose of this analog model
investigation was to assess the effects of the development of the City
of Cincinnati well field along the Great Miami River to the east of
Ross. This study contains a compilation of hydraulic parameters and
production history for the aquifer. The results of these simulations
illustrate the high water yielding capacity and potential for
groundwater development in the main portions of the aquifer. Spieker
analyzes the hydrologic effects of various pumping schemes, including
a 40 mgd (million gallons per day) extraction rate from the Cincinnati
well field with a combined rate of 44 mgd at other locations. The
aquifer system supported these extraction rates with no serious
drawdown interference effects.



.-—.-.—-,,.._..*.- _.._...-—-_..(- -....-..- ~>m.<.- [P -...,‘-..- - .y.»ur- e -. ....n-.-,—- - P PR .

13

Several important facts were established by Spieker's model
application. The model was verified or calibrated for transient
pumping periods of 1952-1956 and 1956-1962, which provides a
satisfactory history match. The model demonstrates the importance of
induced infiltration as a source for sustaining high capacity
production. Spieker reports that 75 percent of the pumped water was
from induced infiltration. He estimates regional aquifer properties
as follows: transmissivities range from 300,000 to 450,000
gal/day/ft; coefficient of storage is 0.2 in the main aquifer and 0.1
near FMPC,
The Miami Conservancy District (MCD) maintains hydrologic records
and an extensive monitoring network for the entire Great Miami River
Drainage Basin. The compiled data consists of stream flow, water-
level observations, precipitation, and water quality analyses. A
report based on this hydrologic data has been published annually by
the Conservancy District since 1980. For this project, we reviewed
data from a series of reports on the Hamilton-New Baltimore area (MCD,
1984). \}y/b
The groundwater quality in the same area was assessed by
Plummer (1982). This study summarizes the available groundwater
quality data. Additionally, an in-depth analysis of travel time for
potential contaminants in both surface water and groundwater was
reported. The time of travel in groundwater was performed by v
application of Darcy's Law. Groundwater velocity in the FMPC area was o
estimated to be 2.2 ft/day. The time of travel from the FMPC waste v
pit lagoons to the Southwesfern Ohio Water Company Collector well v
no. 2 was estimated to bg 10 years ‘ &/
Two additional published reports aided in developing an ¢/
understanding of the groundwater contamination problems at FMPC: ‘b&
(1) the study by Sedam (1985), and (2) a consulting report prepared by
Dames and Moore (1984) for Nétional Lead of Ohio. Sedam (1985)
evaluated the occurrence of uranium in groundwater in the area south
of the facility near Fernald. This analysis was based upon one water
quality sampling and water-level measurement event in a series of

| areally distributed wells of variable depth along Paddy's Run Creek to

the west and south of the site. No wells were constructed for the
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purpose of the study; existing wells were sampled as accessible. This
report does not contain water quality and water-level measurement data
for critical areas such as the shallow portions of the aquifer
downgradient from the waste lagoons and the deeper portions of the
aquifer below the FMPC facility. MWater-level elevations were of
limited accuracy (5 ft) because casing elevations were estimated from
the USGS topographic map. Wells of varying depth were assumed to be
representative of one aquifer with no vertical flow. Additionally,
the potentiometric surface map lacked control in critical areas to
support the interpretations presented in Figure 4, page 6 of that
report. This is especially true for the groundwater divide postulated
by Sedam to exist to the east of the FMPC production facility. There <
appear to be inconsistencies between the reported groundwater flow s
directions and observed groundwater uranium concentrations (Sedam, v
1984). This study states the need for further detailed investigations
to delineate the extent of both on-site and off-site contamination.
Dames and Moore (1984) was retained by NLO to conduct an investi-
gation of the contamination problem. The study had two major
objectives: (1) to identify the sources of elevated uranium levels in
off-site wells, and (2) to recommend remedial measures. Five
potential sources were identified, all of which are located entirely
within FMPC property boundaries. These potential sources include:
(1) sediments and waters discharged to Paddy's Run Creek from the
storm water outfall ditch, (2) covered and active flyash storage
piles, (3) waste pit storage area, (4) plant production area, and (5)
scrap waste pile. The report suggests that the background
concentrations of uranium in groundwater should be zero. A search of 7k
the published 1iterature confirms that\ﬂf_ﬂf}ﬂfﬁll! occurring uranium /C;'
exists within a 2-mile radius of the facility. Additionally, a travel
time estimate was reported for soluble uranium entering groundwater.
It was reported that uranium released from the sediments and waters
contained in Paddy's Run Creek and the FMPC storm water outfall ditch
could have migrated to off-site wells as little as 200 days after
entering the groundwater system. The report recommends additional
field studies and a phased approach to additional work at the
facility.
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Dames and Moore (1984) also performed a hydrogeological v
characterization of the FMPC site, which is consistent with the ¥
conceptual model presented in this study. A series of local v/

cross sections are presented for the production and waste pit areas of
the facility to illustrate the highly variable nature of the shallow
surficial till, typical of ground moraine for this glacial setting.

These sediments possess lenses of permeable gravel, sand, and silt
dispersed within a predominantly clay matrix. These deposits contain
perched water systems. The more permeable layers efficiently

transmit locally perched groundwater and provide pathways of

contaminant migration. Cross section D-D', Figure 9d of the report

shows a waste pit lagoon bottom completed within a gravel lens that is v
vertically connected to the shallow aquifer. Thus, this surficial v
till layer has a crucial role in controlling migration of the uranium
waste products to the groundwater system.
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4 HYDROGEOLOGIC FRAMEWORK

The purpose of this section is to summarize the components of the
conceptual flow model, the hydrologic, hydrogeologic, -and geochemical
conditions of the groundwater flow system in the vicinity of the FMPC
facility, which were used to guide the construction and calibration of
the numerical flow model.

4.1 GEOLOGIC FRAMEWORK
4.1.1 Bedrock Topography

Watkins and Spieker (1971) conducted an investigation of the
bedrock surface within the lower Great Miami River valley and prepared
a bedrock contour map of the area based on seismic surveys and well
logs. Plate 4.1 is a modification of the Watkins and Spieker map
prepared for this investigation based on updated data. This most
prominent feature is approximately 2 miles wide and 200 to 300 ft
deep. This wide valley represents the remnants of a preglacial
drainage system which has experienced at least three episodes of ice
advance and interglacial fluvial erosion.

The average gradient (slope of the bedrock floor) of this
prominent buried valley, from West Carrollton to the Ohio River, is
approximately 2 ft/mi. The definition of the bedrock surface is not
sufficiently precise to determine the gradient in shorter segments
(Watkins and Spieker, 1971). Just south of Hamilton, near Fairfield,
the gradient flattens to approximately 1.3 ft per mile (Durrell,
1961). This gradient remains more or less constant across the
remainder of the study area.

Locally, the buried valley system contains characteristics of two
separate interglacial drainage systems. A single narrow deep trough
has been incised in the floor of this prominent valley. This "Deep
Stage" drainage, developed prior to Illinoian Glaciation, was cut into
the bedrock surface to an elevation of less than 350 ft above mean sea
level. Near the Southwestern Ohio Water Company, the bedrock valley
bifurcates into two separate valleys. This valley represents a pre-
or early-Wisconsin glacial stage drainage diversion. The lesser
valley (about half a mile wide) is cut into bedrock to an elevation
less than 450 ft above mean sea level. The present course of the
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Great Miami River follows this valley. Early Wisconsin ice is
interpreted to have blocked the south and west portions of the main
valley causing the ancestral Great Miami River to cut a new course
from New Baltimore to the present-day Ohio River. ‘

The character of the bedrock valley which underlies the valley-
fill aquifer system near FMPC is similar to that described on a
regional scope by Watkins and Spieker (1971). These authors report
bedrock elevations of approximately 350 to 400 ft above mean sea level
within the main valley. The configuration of the bedrock surface upon «
which the valley-fill aquifer material rests can be described as a v
flat-bottomed trough with steep-walled sides that is inclined slightly o
(1ess than 2 ft per mile) toward the southwest. Over the rather
limited area represented in the flow model, the aquifer is assumed to
be horizontal. Two important features of the bedrock surface are
noted on Plate 4.1 near the FMPC area. The bedrock island to the east
of Fernald acts as a barrier to flow and diverts groundwater around it
toward New Baltimore and Fernald. Near Fernald, the bedrock surface /
is observed to be shallow from less than 350 ft to 420 ft above mean
sea level. This bedrock shelf is continuous to the south and
southwest under the present valley of the Great Miami River.

The valley-fill aquifer was deposited within this bedrock valley
system by repeated ice advances in combination with fluvial sediment
transport processes during interglacial periods. The lateral aquifer
boundaries of the valley-fill were defined from Spieker (1968a).

These contacts generally coincide with an abrupt change in surface
topography. Plate 4.1 identifies these aquifer limits.

4.1.2 Unconsolidated Materials

The unconsolidated materials that comprise the aquifer system in
the Fernald region can be categorized into three major types: (1) ice-
contact drift, (2) proglacial drift, and (3) till. The internal
structure of these materials is a function of the proximity of the
continental ice sheet at the time of deposition. The jce-contact and
proglacial drift are highly stratified due to their transportation by
a dynamic fluvial system of meltwaters running down the regiona1'
ice/land slope. By contrast, the till material was deposited directly
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by ice. Till can be either lodgment or ablation till. These two
types have different water transmitting properties. Lodgment till,
formed during very active ice movement, is more compact and indurated
as a result of glacial loading/compaction. Ablation till is normally ¢
more permeable, less compacted, and is associated with surficial
ground moraine deposits. Ablation till results from ice melting
during times of less active ice movement. In general, these till
units are clay enriched and act only to retard water movement/
contaminant transport. The clay-enriched layers contain a
predominance of silt and sand in their textural make-up.
Hydraulically, the units or "zones" act as semiconfining beds which
transmit water in response to a hydraulic gradient acting across their
boundaries. At the FMPC site, lodgment and ablation till restrict
both recharge from precipitation and the hydraulic connection between
the upper and lower portions of the aquifer system.

Ice-contact drift has the following general characteristics:

(1) -an extreme range in grain size with abrupt changes in the vertical
and horizontal directions, (2) individual strata of limited thickness
and areal extent with highly stratified, sporadic lenses of clay-rich
material, and (3) bedding which can exhibit steep dips due to
penecontemporaneous deformation.

Proglacial drift materials are highly stratified sediments that
consist mainly of silt, sand, and gravel which were transported beyond
the immediate glacial terminus. Proglacial drift materials are better
sorted with respect to grain size than the ice-contact drift, but they
are still quite variable.

The valley-fill aquifer of the Great Miami River is an
agglomeration of these three types of unconsolidated sediments. These
drift materials have been integrated into a single, regional aquifer
system. A close look at the internal character of this aquifer and
its associated hydfau]ic properties suggests extreme heterogeneity on
a local scale. Individual units or strata do not possess extensive
lateral or vertical continuity (tens to hundreds of ft). The
stratified orientation of bedding in combination with limited
continuity of units imparts an anistropic direction to the fluid
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transmission properties of the media. This magnitude of directional
hydraulic conductivity varies naturally with the lithologic nature of
the sediments and the scale at which the aquifer property is measured.

Within the Great Miami River valley-fill aquifer,ASpieker (1968a) v
mapped, with reasonably well-defined boundaries and recognizable
attributes, eleven different units that possess distinct physical and
hydraulic properties. He used four criteria to classify these v
hydrogeologic environments: (1) lithologic nature of the aquifer, (2)
potential for induced stream infiltration, (3) presence or absence of
interstratified clay layers, and (4) aquifer thickness. Three
distinct hydrogeologic environments have been delineated in the FMPC
area, Type I-A-1, Type I-A-2, and Type III. The only difference
between Types I-A-1 and 2 is aquifer thickness. Type I[-A-1
environment is associated with the areas of greater than 150 ft
thickness, and Type I-A-2 with areas of less than 150 ft thickness.

The Type 1-A-1 and 2 environments are located within the main
Great Miami River valley from the Cincinnati Bolton well field to the
Big Bend area near the Southwestern Ohio Water Company and then south-
westward to New Baltimore. Representative geologic sections were
compiled for each of these hydrogeologic environments. Plate 3.1
illustrates the location of wells used for characterization. Figures
4.1 through 4.5 illustrate the lithologic composition of each
environment. Note that these figures are drawn to scale in the
vertical but not in the horizontal. They should be viewed as
representative panels of the lithologic nature of the aquifer. In
general, the I1-A-1 hydrogeologic environment has the following
characteristics: (1) predominantly sand and gravel lithology, 150 to
200 ft in thickness, (2) lack of interstratified clay layers, and (3)
the presence of the Great Miami River for induced infiltration
recharge. Spieker (1968a) reports that the coefficient of
transmissivity ranges between 300,000 to 500,000 gal/day/ft with an
unconfined storage coefficient (0.2). Commonly, well yields can be as
large as 3,000 gal/min with specific capacities near 300 gal/min/ft of
drawdown.

Figures 4.1 and 4.3 illustrate the 1ithologic character of the
Type 1-A-1 and 2 environments. All wells except H-106, 13-1, and 13-2
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on Figure 4.1 and AVS-8 on Figure 4.3 are representative of these
environments. These logs exhibit sporadic clay lenses in a thick sand

and gravel. On a regional scale, it is not possible to correlate

:I}'*A_V_ 7Wd§§£?ﬁ€i-1ithologic-units between wells.~ However, it can be demon- ~
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strated by aquifer testing that these sands and gravels behave hydraul-
ically as a single hydrostratigraphic unit. Note the top of bedrock
elevations in each of the wells. These logs show a total thickness of
drift on the order of 140 ft except where the wells are located near
the bedrock valley walls (i.e., C-1, Figure 4.3). The wells near the
village of Fernald (LO-1, LO-2, LO-6) are located in a Type I1-A-2
environment where the bedrock floor is more shallow than the main
valley floor. The combined aquifer thickness shown here is close to
110 ft. In Figure 4.3, Well 4-B2, the bedrock surface is shown to

be located at a greater depth. This well is located in the proximity
of the deep bedrock channel observed on Plate 4.1. In this trough, the
combined valley-fill thickness may approach more than 160 ft.

The Type III environment is characterized by the sand and gravel
material overlain by more than 50 ft of clay material. The aquifer
material in this environment shows a wide range in transmissivity
(from 35,000 to 300,000 gal/day/ft). At the FMPC site, Norris and
Spieker (1962) conducted aquifer tests that estimated values in the
lower, less thick, portion of the fill to be 150,000 gal/day/ft.
However, at this location the tests were run below a 10 to 20 ft
thick clay confining bed which splits the aquifer into two separate
units. The Type IIl environment at FMPC contains four distinct units.
These units from surface to bedrock include: (1) surficial till (part
of the Hartwell Moraine) of variable thickness (10 to 40 ft), (2) a
shallow aquifer approximately 110 to 120 ft thick, (3) a blue clay
confining bed between 10 and 20 ft thick, and (4) a lower sand and
gravel aquifer at least 110 ft thick. Figure 4.5, Well PW-2,
illustrates the full geologic section and character of these units.

Figures 4.2, 4.4, and 4.5 exhibit well logs principally in the
Type IIl environment. Figure 4.2 follows an east-west direction along
Willey Road. Note that wells west of well H-106 exhibit both a e
variable thickness for the surficial till unit as well as the presence v
of sand and silt lenses. Note the persistence of the sand and gravel /




I I

" Type TII environment, and, to the southeast, the Type I-A-2 =~~~

27

representing the shallow aquifer system beneath the till. Figure 4.4
is compiled along Paddy's Run Creek in a southeast-northwest trend.
The well logs to the northwest of Willey Road (H-104) represent the

environment. Figure 4.5-illustrates the geologic materials across the
south-central portion of the FMPC site.

4.2 SUMMARY OF HYDRAULIC PROPERTIES

Four basic methods are used to determine the hydraulic
conductivity of aquifer materials. Each method measures a given
volume of aquifer and in effect has a limited radius around the
sampling point which is tested by the method. For example, falling or
constant head permeameter tests on split-spoon samples have an
effective radius limited to the spoon diameter and they measure only
vertical conductivity. Slug injection tests measure only horizontal
conductivity, and the effective volume of the aquifer tested is
Timited to a cylinder of several feet in diameter around the well.
Long-term aquifer pumping tests measure a larger effective volume of
the aquifer. The effective measurement of the pumping tests is
limited by the duration of the test, pumping rate, and hydraulic
properties that determine the "cone of influence" of the test.
Normally, this effective volume of the aquifer measured is in tens to
hundreds of feet. The properties determined from the test represent
the bulk behavior of the aquifer within the "cone of influence." A
fourth method is less commonly used to estimate aquifer properties.
For this method, a calibrated flow model can be used to estimate
aquifer properties of storage and hydraulic conductivity. The area
effectively measured by the model is the area covered by the
discretization. Again, if properly calibrated, the model measures the v
average aquifer properties within the grid block.

As discussed in the section on geologic materials (Section
4.1.2), the valley-fill aquifer of the Great Miami River is
characterized by extreme variability over rather short spatial
intervals. Thus, hydraulic testing methods are extremely scale-
dependent. Pumping tests, flow net analysis, and numerical models
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tend to better estimate the bulk hydraulic behavior of the aquifer and
to average the extreme variation observed in these small spatial
intervals.

Table 4.1 is a compilation of hydraulic properties for Spieker's
(1968a) hydrogeologic environment I-A-1. These locations extend from
Hamilton on the north to New Baltimore and Fernald on the south.
Spieker states that this hydrogeologic environment has average

transmissivities on the order 0,000 to 500,000 gal/day/ft with a
st coefficient of 0.20. Yhe range on the table includes this

interval; although on the lower end, some values are as low as 150,000
gal/day/ft. Note that most of the pumping test results are within the
same order of magnitude. This illustrates that, for an extremely
heterogeneous system like the valley-fill aquifer, long-term pumping
tests tend to average out the local variations in hydraulic
properties. ‘

Four aquifer tests have been completed in the direct vicinity of v
the FMPC facility. Spieker and Norris (1962) determined from
unpublished data the transmissivity of the lower aquifer to be
approximately 150,000 gal/day/ft. If one assumes the upper and lower
aquifer to be similar, the composi?gzzzgigiiggiijijjwould be on the
order ©f 300,000 gal . Assuming a saturated thickness of 160
ft, the Kydraulic conductivity would be g§9_fg[ﬁ£?: Aquifer testing
performed in the Southwestern Ohio Water Company well field by Kazmann
(1950) and Schaefer and Walton (1956) exhibit transmissivity values
between 280,000 to 330,000 gal/day/ft. The saturated thickness of the
aquifer at this location is somewhat less, near 120 to 130 ft.

Thus, hydraulic conductivity is in the range of 320 to 370 ft/day.
Lewis (1968) also determined conductivity values near 300 to 350
ft/day. Klaer and Kazmann (1943) performed some early testing south
of Hamilton, in an area of apparent higher hydraulic conductivity.

4.2.1 Importance of Induced Infiltration

A key factor in the ability of this aquifer to sustain large
volumes of groundwater production is the potential for induced
infiltration from surface water sources. Norris and Spieker (1966),
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Dove (1961), Walton and Scudder (1960), and Schaefer and Walton (1956)
have demonstrated the importance of induced infiltration as a source
for groundwater pumpage. The phenomenon of induced stream
infiltration is a seasonally-dependent factor. It is controlled by
stream discharge (water elevation), stream velocity, water
temperature, hydraulic conditions of the streambed, and hydraulic
gradient between the river and the aquifer. Like transmissivity and
other aquifer properties, induced infiltration exhibits spatial
variation. Normally, induced infiltration along the Great Miami River
is associated with or occurs near the high volume production centers.
The production center significantly lowers the fluid potential in the
aquifer adjacent to the river, resulting in reversal of gradients to
the aquifer.

Walton and Scudder (1960) observed induced infiltration rates in
the range of 170,000 to more than 320,000 gal/day/acre for the Mad
River setting. This type of analysis was also performed by Dove
(1961) for the Southwestern Ohio Water Company. Using a flow-net
analysis, the average rate of stream infiltration was 240,000 '
gal/day/acre. Schaefer and Walton (1956) determined an average value
of 168,000 gal/day/acre which comprised 62 percent of the pumped
volume. The range of values was from 63,000 to 245,000 gal/day/acre.
Smith (1962) at the Cincinnati Bolton well field determined an average
infiltration rate of 492,000 gal/day/acre. Spieker (1968) utilized a
value of 325,000 gal/day/acre for the calibration of the electric
analog model. These high rates suggest that pumpage may derive a good
portion of the water pumped from induced recharge. Spieker (1968)
estimated that 75 percent of the total pumping is from the induced
infiltration in his model area. These numbers suggest that the
induced infiltration is variable and rather difficult to evaluate with
respect to spatial distribution. The GeoTrans model was configured
with the Great Miami River as a constant head boundary rather than an
assigned leakage flux because both the spatial distribution and
quantity of induced infiltration over the model domain is unknown. A
constant head boundary is the most appropriate means of representation
of this phenomena.
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4.2.2 Precipitation, Runoff, and Recharge
Precipitation in the Great Miami River basin averages
approximately 38 in/yr. The minimum and maximum for the 68 years of

~record are 24.43 and 51.11 inches, respectively. In 1983, the total

precipitation for the entire basin equaled 37.59 inches. The
Hamilton-New Baltimore area averages about 40 in/yr, slightly higher
than the basin average. For 1983, precipitation at Hamilton was
observed to be 37.48 inches. The minimum and maximum precipitation
for the 73 years of record at Hamilton are 22.06 and 54.70 inches,
respectively. The MCD maintains an observation station in New
Baltimore to the south of the FMPC site which has a nine-year period
of record. Table 4.2 exhibits the monthly precipitation measured at
New Baltimore for 1983 along with the monthly minimum and maximum for
the period of record. Total precipitation was 35.66 inches for 1983.

The MCD also maintains a very active surface water discharge
monitoring network. As described by Spieker (1968a), this aquifer
system has a direct and rather important relationship with the surface
water system, especially the Great Miami River. Groundwater recharge
to the aquifer is controlled in part by the stage and flow duration of
the Great Miami River. The MCD has arbitrarily chosen 4,000 ft3/s as
the critical discharge for the Hamilton station stage relative to
aquifer recharge. In 1983, the discharge at the Hamilton monitoring
point exceeded 4,000 ft3/s for a total of 56 days. At Hamilton, the v
runoff in the Great Miami River for 1983 amounted to 11.2 inches.

This represents approximately 29.9 percent of the precipitation
measured at Hamilton. The Great Miami River at Hamilton exhibited an v/
average runoff per year value of 13.00 ¢ 3.4 inches. The values for
this 20-year period of record (1964-1983) exhibited a minimum of 8.6
inches and a maximum of 20.48 inches.

Several estimates of groundwater recharge have been made in close
proximity to the FMPC facility. These estimates have been made by a
variety of methods within areas of the Type I1-A-1 hydrogeologic
environment. Spieker (1968a) reports that recharge varies from 6 to
21 in/yr. Smith (1962) estimates a recharge maximum of 21 in/yr in
the Fairfield area. Spieker (1968b) utilized the annual water-level
rise for the period of 1942-1962 for observation well Bu-7 located

2%
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Table 4.2. Monthly precipitation for 1983 at New Baltimore, Ohio.

Period of Record

Monthly Monthly
Month 1983 minimum maximum
JAN 1.38 0.17 6.05
FEB 0.62 0.19 3.94
MAR 2.37 1.10 6.19
APR 4,20 0.94 4,55
MAY 7.95 1.33 7.95
JUN 1.56 1.56 5.80
JuL 2.33 1.50 8.16
AUG 1.20 1.20 6.09
SEP 0.55 0.54 7.37
oCT 7.34 0.62 7.34
NQV 3.69 0.61 4,72
DEC 2.47 0.41 5.10

TOTAL 35.66

A1l measurements are expressed in inches.

- enges
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near the Hamilton South well field to estimate a recharge value of 15.2
in/yr. Spieker utilized this value in his electric analog model
calibration.

Schaefer and Walton (1956) conducted a well field performance -
study and estimated>that_recharge in the area of the Southwestern Ohio
Water Company was 8.5 in/yr. This is approximately 22 percent of the
precipitation for that year.

An initial look at these recharge values might suggest
overestimation. However, two factors may exert control on recharge

-and support the observed high values: (1) porous and permeable

materials with a very flat surface would allow rapid infiltration, and
(2) the water table is located at a depth below the effective root
zone so that evapotranspiration losses are reduced.

4.3 WATER LEVELS

The data base of water levels for this complex hydrogeclogic
system is incomplete. Only two sources were available for the
development of a potentiometric surface map, a report by Sedam (1985),
and the continuous observation wells maintained by the Qhio Department
of Natural Resources, the United States Geological Survey, and the
Miami Conservancy District. The nature of the Sedam data precluded
the development of a confirmed interpretation of the water table
because the data consisted of only one measurement per well. In
addition, the wells were of variable depth within the upper aquifer
system, and thus, may not reflect the true water-table elevation. In
addition, measuring point elevations were not surveyed, but were
estimated from topographic maps. The available data does not justify /
the development of a potentiometric surface map for use in model
calibration or delineation of groundwater flow directions.

The Sedam (1985) water-level data are summarized in Appendix A. v
A review of the observation wells with long term records was performed
to delineate spatially distributed locations against which the
preliminary model calibration was performed. Table 4.3 summarizes
some of the data related to water elevations in these observation
wells. The locations of these wells are illustrated on Plate 3.1.
A11 of these wells are located within the Type I-A-1 environment. The

4o
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wells are representative of water levels within the intermediate and
deep portions of the aquifer. The data have been reported in Table
4.3 from top to bottom for wells located from northeast to the
southwest é]ong the trend of the aquifer. The water elevations
observed confirm the interpretation by Spieker (1968a). That is, the
potentiometric surface and gradient are roughly perpendicular to the
steep valley walls and oriented down the regional slope of the
bedrock, respectively. Deviations from this generalized direction are
apparent near high capacity pumping centers as the cone of influence
refracts the potentiometric contours.

Spieker (1968a) showed potentiometric elevations ranging from 535
to 540 ft near the northern end of the Cincinnati well field (close
to the boundary of this model) to 510-515 ft in the Fernald-New
Baltimore area. Spieker postulated two groundwater divides within the
Type 111 unit. The first was located just to the west of the
Whitewater River and the other was located east of the FMPC production
area between the site and the Southwestern Qhio Water Company. The
well control utilized to draw these interpretations was limited. Only
three wells were utilized to place the western most divide and these
wells were completed in the shallow aquifer system. It may be
possible that the shallow aquifer system exhibits a drainage divide in
this area while the lower aquifer system does not. The divide located
to the east of the FMPC was placed without good well control (see
Plate 4.1). More adequate control both in the vertical and horizontal
must be compiled before the exact divide locations can be confirmed.

The groundwater measurements taken by Sedam (1985) also suggest
that a divide exists east of the FMPC site. General flow trends can
be approximately drawn from this data. The water elevations show a J
southerly direction of flow from the FMPC facility to the Great Miami v
River through the shallow bedrock col near Fernald. A direct
hydraulic connection between Paddy's Run Creek and the shallow water-
table system is not confirmed based upon available water-level
measurements. In the upper reaches of Paddy's Run west of FMPC and
north of Willey Road, shallow water-level measurements are observed to
be between 521 and 530 ft above mean sea level. The surface elevation
of the Paddy's Run Creek stream channel north of Willey Road ranges

W
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between 520 and 550 ft above mean sea level. Thus, the water-table
remains below land surface along most of this stream reach. South of
Willey Road, water levels in wells near Paddy's Run show water
elevations close to the elevation of the stream channel, This
suggests that north of Willey Road, Paddy's Run Creek is perched above
the water-table and loses water and contaminants to the shallow
aquifer system. South of Willey Road, Paddy's Run Creek has eroded
through the surficial clay layer of the Type 11l hydrogeologic
environment exposing the uppermost sands and gravels of the shallow
aquifer. The stream reach between Willey Road and New Haven Road
receives groundwater discharge from the upper aquifer system. This is
confirmed by field observations that Paddy's Run Creek sustains
baseflow throughout the year from just south of Willey Road. Above
Willey Road, the stream flows only intermittently during runoff
events,

In the Type III environment, limited water elevations suggest
that vertical gradients exist in the upper and lower aquifer systems.
Dames and Moore (1984) reported five well groupings for water quality
monitoring. Some of these groupings are also helpful in definition of
these vertical gradients. For example, wells 1-S (H-132) and 1-D are
located adjacent to each other (Plate 3.1) and completed to a depth of
80 ft and 187 ft, respectively. These wells are completed above and
below the blue clay confining unit. The reported water elevations for
1-S and 1-D exhibited a 0.90 ft difference in potential between upper
and lower aquifer systems. Within an area influenced by pumping,
wells 8-S and 8-D, also completed in the upper and lower aquifers,
respectively, exhibit a 5.98 ft difference. Thus, the blue clay
confining bed restricts leakage between the two aquifers. The clay
unit acts as a leaky aquitard. This characteristic should be taken
into consideration during model construction.

The average water-level elevations for June 1983 to June 1984
exhibit standard deviations between 2.0 and 2.5 ft (Table 4.3).
Water-level elevations from this period of record were utilized as the
model calibration targets within the Type I-A-1 environment because
groundwater pumpage data for 1984 were used in the model simulations.
A comparison of these June 1983-1984 data with other time periods and
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records on Table 4.3 confirms their representativeness of regional
aquifer behavior. These water elevations fall well above the minimum

_ elevation for the_period of record._Most_wells_show_a_water elevation. ..

“close to the midpoint between the 1983 minimum and maximum water
level.

4.4 GROUNDWATER PRODUCTION »

Only four major groundwater extraction centers are located
within the model domain: (1) Southwestern Ohio Water Company, {2) The
Water Association, (3) Cincinnati Bolton Plant and (4) FMPC. These
four major users extract on the average more than 34 mgd. This
represents more than 68 percent of the total extraction in the
Hamilton-New Baltimore area. Three of these pumping centers are

located in the Type I-A-1 environment and support their high
production rates through induced stream infiltration. Cones of
influence exist around each of these pumping centers. Sufficient
water-elevation data does not exist to present full contours of these
features. Spieker (1968b) reported drawdowns in the range of 5 to

8 ft for various scenarios of pumping calculated by a two-dimensional
electric analog model at FMPC production wells. This range of
drawdown represents a maximum value expected at the FMPC site because
the two-dimensional model configuration and pumping rate used for FMPC
by Spieker was 1 mgd. For modeling, present pumping at the facility
was input as 0.42 mad.

Dames and Moore (1984) presented well groupings and associated
water elevations. Wells 1D and 8D are completed in the lower sand and
gravel aquifer to the same depth, 187 feet. Their locations are
on a somewhat direct line from the major pumping well, PW-2
(Plate 3.1). The reported water elevations in wells 1D and 8D are
524.31 and 518.62 ft, respectively. This suggests a cone of
depression around the FMPC production well of approximately several
feet, with a 5 ft maximum. This is consistent with Spieker's
analysis.
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Table 4.4 summarizes the groundwater production data for these
four major users. This 1984 average groundwater extraction rates were
input into the numerical simulator.

4.5 DISTRIBUTION OF CONTAMINATION
A preliminary review of the geochemical data base has

demonstrated elevated concentrations of various contaminants in soils,
stream sediments, and groundwater. The purpose of this section is to
summarize the documented locations of these elevated levels. Detailed
additional studies are required to confirm the extent of both on- and
off-site contamination. The present data base is limited in its
spatial distribution, especially in the vertical direction. Also, the
types of contaminants that have been analyzed are limited in scope.

To further quantify the extent of contamination, a complete and
integrated monitoring program should be implemented. This program
must set well-defined objectives and a detailed scope of work to reach
those objectives.

4.5.1 Technical Issues

What is the performance standard that the FMPC facility is
required to meet? What is background? US DOE administrative order
5480.1A states the limit of 6X10'7uCi/mL or 1800 ug/L as the maximum
permissible concentration for uranium released to an uncontrolled
area. The greatest above background concentrations observed in
offsite wells was 578 ug/L dissolved uranium. This concentration is
well below the standard of 1800 ug/L.

Dames and Moore (1984) reported that a literature review of
publications showed no natural occurrences of uranium, uranium
minerals, or radioactive anomalies within a two-mile radius of FMPC.
Thus, prior to operation of the facility, the background uranium
concentrations in the groundwater should have been at a very low
level. GeoTrans reviewed some literature to estimate the natufally
occurring concentrations of uranium in groundwater. Fix (1956)
observed concentrations of uranium under oxidizing conditions in the
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Table 4.4 Summary of major groundwater production within the model

domain.
-Production Rate
MGD
Ground # of Average
water user wells 1984 '80-'84 Remarks
Southwestern 2 17.38 16.91 2 collector wells
Ohio Water Co. with effective
radius of 400 ft
Cincinnati 10 15.10 14.33 variable pumping
Bolton Plant rates distributed
evenly across 3
wells
The Water 3 1.73 1.54
Association
Feed Materials 3 0.42 0.37 only 1 well pumps at

Prod. Center

a time; single
recovery well dis-
charges 100 gal/min

Source of Information: Miami Conservancy District, written
communication, 1984,

3%
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range of 1 to 100 ug/L in uraniferous areas. Rumbaugh (1983) studied
radon and uranium concentrations in groundwater in the Reading Prong
Province of Pennsylvania. The hydrogeologic setting there was a
granitic gneiss complex. Radiation anomalies were reported in the
study area and groundwater associated with one of these anomalies was
the target of the investigation. The area was known to be mineralized
with uranium from pegmatitic phases. Table 4.5 reports the median
values for various physical and chemical parameters. Note the
concentrations of uranium in the three different lithologies. For an
area of known mineralization, the median concentrations of uranium
were less than 0.30 ug/L. Concentrations in groundwater near a known

uranium source were close to 400 ug/L dissolved uranium. Thus, the v

concentrations of uranium in groundwater near FMPC are comparable to
those in groundwater near an ore body.

Another technical issue is the laboratory analysis procedures and
protocol. The present data base contains analytical determinations by
FMPC, USGS, and OEPA from various sampling events. The results are
not comparable. Thus, a standard sampling and analytical protocol v
must be established in the future to minimize the cost of invalid
chemical information.

4,5.2 Mobility of Uranium

Uranium may occur in two valence states in natural waters: U(IV)
and U(VI). Under reducing conditions, uranium is essentially
insoluble. The concentrations of U(IV) in reducing waters seldom
exceed 0.01 ppb between pH 3 and 7 (Langmuir, 1978). Conversely,
uranium in an oxidized state is quite soluble. In oxidizing
groundwater, uranium is stable as the uranyl ion (U02+) which commonly
forms complexes with flouride, phosphate, carbonate, and hydroxide
anions. The concentrations of uranium under such oxidizing conditions
may range from 1 ppb to more than 100 ppb in uraniferous areas (Fix,
1956).

Langmuir (1978) presents a very detailed analysis of uranium
solution-mineral equilibria at low temperatures with emphasis given to
natural waters. At typical ligand concentrations (F=0.3 ppm; C1=10
ppm; S0,=100 ppm; P0,=0.1 ppm; Si0=30 ppm) the uranyl ion forms
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Table 4.5. Median values for the physical and chemical parameters for
the Hardyston, Granitic gneiss, and Hornblende Gneiss.

FrYe

—————

s IIIiI.uIIIY - G hE Em s W Ilirf' R BN UN 2R B an IIIHII;III -l

Hardyston ° Granitic Gneiss Hornblende Gneiss
Depth (m) 43.00 29.00 29.00
T (em?/$) 2.24 0.44 0.69
pH 5.90 5.90 6.14
Temp (°C) 12.60 12.60 12.90
Alk (mg/L 23.00 18.00 28.00
CaC0,)

Cond (mS) 110.00 106.00 180.00
D.0. (ppm) 5.85 5.40 5.80
Rn (pCi/L) 1100.00 3990.00 1360.00
U (ug/L) : 0.20 0.27 0.30
Ca (mg/L) 20.40 25.30 31.80
Na (mg/L) 4,00 7.30 7.10
K (mg/L) 1.65 1.60 1.55
S04 (mg/L)* 19.30

P (mg/L)* 0.03

C1 (mg/L)* 2.00

*Based on 10 analyses.
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complexes with fluoride (pH 4.5), phosphate (4.5 pH 7.5), and
carbonate (pH 7.5). Note that phosphate is the most stable complex of
uranium under near neutral conditions even when the amount. of
phosphate in the water is only 0.1 ppm. This may have significance
when viewing the reported groundwater contamination in the Fernald
area. Analytical determinations should be made on these ligands
because of the increased mobility of uranium complexes formed with
these species. ‘

Uranium may be taken out of solution by precipitation or by
sorption. Van der Weijden and Langmuir (1976) reported that iron
oxyhydroxide may adsorb uranium almost quantitatively from solution,
but the uranyl ion may go back into solution upon better
crystallization of the hydroxides. Schmitt-Colerus (1967) has found
that uranium is strongly adsorbed by organic matter. Precipitation of
uranium vanadate and phosphate minerals, such as autunité and
uranophane, may also reduce the concentration or uranium in solution.
Langmuir (1978) suggests, however, that at low temperatures, sorption
is more important in controlling the uranium concentration in
groundwater than mineral precipitation.

The most important factors influencing the concentration of v/
uranium in groundwater are summarized as follows (Langmuir, 1978):

(1) wuranium content of the source and its leachability

(2) proximity of water to uranium-bearing source (this relates

to the degree of fracturing or porosity of the rock)

(3) amount of dilution by sources of fresh water, such as

recharge

(4) climatic effects and seasonal variability, especially

relating to evapo-transpiration

(5) pH and oxidation state of the water

(6) concentration of carbonate, phosphate, fluoride, silicate,

vanadate, calcium, and sodium

(7) presence of sorptive materials (organic material, manganese

oxyhydroxides, and clays)
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4,5.3 Uranium in Soils, Sediments, and Groundwater

Characterization of the total extent of contamination by uranium
in off-site materials is not possible because of data deficiencies in
terms of spatial location as well as in analytical methods. However,
the data base is sufficient to document the presence of uranium in a
qualitative manner. The data show that elevated concentrations of
uranium are present in the soils within the Production Areas, Stream

and River Sediments, and on-site and off-site groundwater.

On-site soils in the production area exhibited concentrations as
high as 500 ppm uranium in samples taken in 1966. Table 4.6 exhibits
a summary of uranium quantities in the soil. Contours of uranium v
concentration have exhibited peak concentrations in the south-central
portions of the facility. The average concentrations in soils
apparently decreased during the period from 1964 to 1969. These
average concentrations ranged from 79 to 163 ppm for the period.

Table 4.6. Estimated uranium quantities in the soil
FMPC production area, 1964 - 1969.

Average concentration Volume of soil in Kg of U in

Year of U in soil (ppm) production area (ft3) soil
1964 142 624,000 3,200
1965 163 624,000 3,700
1966 79 624,000 1,800
1967 --- No Samples Taken ---

1968 116 624,000 2,600
1969 87 624,000 2,000

Source: Dames and Moore (1984).

Uranium in stream sediments was also documented by an NLO
sampling program. The Great Miami River was sampled in seven
locations: two upstream (river mile 27.8 and 25.6), one directly
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opposite the permitted discharge point (river mile 24.1), three
downstream between the wastewater discharge point and the confluence
of Paddy's Run Creek, and one immediately below the confluence.

Figure 4.6 exhibits the uranium concentrations in Great Miami River
sediments along the river. Note the increased concentration observed
at the permitted discharge outfall from the site. The average
concentrations increased from 2.2 ppm upstream to 3.9 ppm for the
three-year sampling period. Dames and Moore (1984) report that there
is a slight increase above the assumed background concentration of 2-4
ppm just below the outfall discharge pipe.

Stream sediments in the Paddy's Run Creek drainage were also
sampled at five locations: (1) downstream of the waste pit areas, (2)
downstream of the storm sewer outfall ditch, (3) upstream of the storm
sewer outfall, (4) upstream of all site activity, and (5) opposite
test well 9. A total of 22 stream sediment samples collected at these
locations exhibited levels of uranium above background. Dames and
Moore (1984) summarize the samples that exhibited elevated levels:

(1) A1l samples (10) collected upstream of the storm sewer
outfall ditch exhibited concentration ranging from 7.5 ppm
to 494 ppm with a mean of 175 ppm of uranium;

(2) A1l but two samples (8) collected at the Willey Road Bridge
station (reported above background values in these samples
range from 7.2 to 321 ppm with a mean of 61 ppm of uranium);
and

(3) The remaining four above background values (ranging from
10-90 ppm) have been reported at the station opposite test
well T-9.

Figure 4.7 exhibits the concentrations of uranium detected in
groundwater for all samples taken at the site. The concentrations
exhibited in this figure are the most recent values. Thus, the
individual concentrations shown span the time period from 1982 to the
present. From the reported analytical data, concentrations were
converted, if necessary, to parts per billion values. The individual
well depths are reported to illustrate the horizon of the aquifer
from which the concentration value originated. Several features about
the uranium concentrations distribution in groundwater can be
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observed. The first is the rather limited areal distribution of
sampling points. For example, the eastern portion of the FMPC has no
monitoring wells. In the area of the waste pit lagoons, wells of
intermediate depth exhibit elevated of uranium (8.2, 5.1 ppb).
However, no shallow monitoring below the bottom of the lagoon is
reported. Three wells exhibit rather high concentrations of uranium
below the outfall of the ditch of FMPC facility. Note that these
three wells possess intermediate depths (greater than 75 ft). The V4
vertical distribution of sampling points needs to be increased in v/
order to delineate the plume dimensions and depth. In the Fernald
area, near the Mobil 0il facility and north of New Haven Road, wells
of shallow depth possess concentrations below 1.0 ppb dissolved
uranium. However, wells further to the south exhibit concentrations
slightly higher than 1.0 ppb. Also, along the State Route 128 to
north and east of the site, wells drilled to deep and intermediate
depths exhibit concentrations greater than 1.0 ppb. To the northwest
of Fernald, a series of intermediate depth wells have uranium
concentrations in the 1.0 to 10.0 ppb range. These wells are located
along the east bank of Paddy's Run Creek.

4.6 CONCEPTUAL MODEL OF THE STUDY AREA

The groundwater flow system near the FMPC facility consists of
two major hydrogeologic environments. These environments mapped by
Spieker (1968a), behave independently and can be characterized by more
or less distinct hydraulic properties. Figure 4.8 illustrates the
framework of the conceptual model utilized to guide this numerical
model construction and application.

The valley-fill aquifer system was deposited within a deeply
incised bedrock valley approximately 2 miles wide. The bedrock valley
posseses rather steep vertical walls and a relatively flat valley
bottom over which more than 200 ft of sands and gravels were
deposited. The bedrock surface exhibits two significant features
(Plate 4.1): (1) a deep trough incised to less than 350 ft in
elevation along the general trend of the valley from Hamilton to west
of FMPC; (2) a more shallow bench and channel starting near the
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Southwestern Qhio Water Company and Fernald which continues to the
south along the present course of the Great Miami River.
The glacial system responsible for aquifer development deposited

three distinct types of sediments within the bedrock valley: (1) ice-

contact drift, (2) proglacial drift, and (3) till. These
unconsolidated sediments are highly stratified and create directional
changes in hydraulic properties over small spatial intervals. The
aquifer has a composite fill of 200 to 250 ft in thickness. The
saturated thickness is in the range of 110 to 160 ft. A close look at
the internal character of this aquifer system suggests extreme
heterogeneity on a local scale. Individual units or strata do not
possess extensive lateral or vertical extent over large distances
(tens of feet). However, these materials have been integrated into a
single regional aquifer system. The integrated behavior of these
strata are confirmed by the aquifer response during pump testing.

Near the FMPC facility, the aquifer framework consists of four
distinct units including a surficial till, and a shallow and deep
aquifer separated by a semiconfining bed of "blue" clay (Figure 4.8).
Limited water-elevation data suggests that the blue clay acts as a
leaky aquitard restricting the hydraulic communication between the
upper and lower aquifer. The areal extent of the confining bed is not
well established. Spieker's (1968a) interpretation of this type of
environment shows many distinctive variations. Thus, additional
drilling needs to be conducted to delineate this clay bed's areal
extent and hydraulic behavior. The surficial till acts as a
semipermeable cap in the Type III environment restricting recharge and
the migration of contaminants. The bedrock valley walls are
considered to be contributing negligible amounts of leakage to the
unconsolidated materials for this model application.

The values of hydraulic parameters listed on Figure 4.8 are the
values used for the calibrated model and in the particle tracking
analysis. These values are in good agreement with the results of
hydraulic parameters listed on Table 4.1. Spieker and Norris (1962)
aquifer test results exhibited a hydraulic conduétivity of 267 ft/day
at FMPC. Aquifer test results at various locations (see Table 4.1) in
the Type I-A-1 hydrogeologic environment exhibit a range in hydraulic
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conductivity between 312 and 774 ft/day with an average of 393 ft/day.
For aquifer tests conducted within the model domain, the hydraulic
conductivity values ranged from 2380 to 3020 gal/day/ft? averaging
2,600 gal/day/ft2 (347 ft/day). This aquifer system has an
anisotropic distribution -of hydraulic conductivity. This is due to
the highly stratified character of the gravels, sands, silts, and
clays contained in the aquifer. In materials of uniform texture,
stratification alone imparts pathways of increased conductivity in the
horizontal direction. If the clay content of the aquifer increases,
further restrictions on vertical movement of water occur. Commonly, a
10:1 (horizontal to vertical) ratio of conductivity is used for models
of uniform materials. For interlayered sands, silts, and clays, this
ratio is greater because the horizontal flow is controlled by the more
permeable laminae. Thus, an increase in the textural content of clays
increases the anisotrophy ratio. GeoTrans' experience in model
construction in similar stratified aquifers suggests that the
anisotrophy ratio can range from 10:1 to over 200:1. The somewhat
more uniform textural character (less clay content) of the Type I-A-1
environment suggests a first cut estimate should be less than the more
clay-rich Type III unit. Appropriately designed field testing
programs can quantify the anisotrophy ratio of these various aquifer
environments.

In the main aquifer (Type I-A-1), recharge was estimated to be 15
in/yr by Spieker (1968a) in his analog model. A reduction in recharge
to 6 in/yr was assumed for the Type III environment due to the
presence of the surficial till. This value of 6 in/yr is the minimum
estimated for the Great Miami River valley. These values are within
the observed range for the aquifer system.

The water-level distribution of the groundwater flow system near
the FMPC facility is influenced by several factors: the presence of
surface water features such as Paddy's Run Creek, the Great Miami
River, and possibly the Dry Fork of the Whitewater River, the location
of major points of groundwater withdrawal such as the Southwestern
Ohio water‘Company, and the bedrock surface elevations near Fernald
and New Baltimore. , '

The fluid potential (water level) distribution changes spatially
and temporally in three-dimensions. These changes are an integrated
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response to the interactions between physical framework
(stratigraphy), the hydraulic property distribution (porosity,

.conductivity), hydrologic boundaries (recharge and discharge areas),

and hydraulic stresses {pumping centers). In general, the observed
flow direction is down the regional gradient of the drainage basin in
the Type I-A-1 environment. The flow is from northeast to southwest,
subparallel to the bedrock walls at the aquifer limits. Major
deviations from this are noted in the proximity of pumping centers. A
groundwater divide has been postulated by Spieker (1968a) in the
western portion (west of Paddy's Run Creek) of the study area. This
requires all groundwater flow from the main valley to be directed down
the narrow valley(s) near Fernald and New Baltimore. The well control
on this interpretation by Spieker is incomplete. An alternative
interpretation may have the flow direction in the abandoned valley for
the lower aquifer under FMPC to the west toward New Haven. In the /
shallow groundwater system, flow direction is controlled by
topography, surface water features, and aquifer boundaries.

Based upon the present water-level data, the shallow groundwater v
near FMPC moves in both an easterly and southerly direction. This
upper aquifer flow system has two groundwater divides, one each to the
west and to the east of Paddy's Run Creek. Below New Haven Road,
Paddy's Run Creek acts as a discharge area and receives groundwater
from the shallow aquifer system for most of the year. Above Willey
Road, the water-table elevations are below creek elevations and
Paddy's Run assumes an influent relationship with the aquifer. The
exact locations of the influent-effluent change of Paddy's Run Creek
needs to be confirmed with more field analysis. Additional field v
measurements are also needed to confirm flow directions for both the
upper and lower aquifer systems at FMPC.

This conceptual model suggests multiple potential groundwater
pathways for migration of contaminants off the FMPC site. A potential
pathway is south along the western edge of the facility toward Fernald
and the Great Miami River. An additional pathway would be to the east
or southeast either to and/or under the Great Miami River. Additional
field evidence is necessary to confirm or reject these proposed
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pathways. The three-dimensional flow model was constructed and
initial boundary conditions formulated based upon this hydrogeologic
framework.
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5 NUMERICAL FLOW MODELING

5.1 CODE SELECTION

~ The computer code SWIFT Il was chosen to model the groundwater
flow system in the vicinity of the FMPC site. SWIFT II is a
thoroughly documented, verified, and validated numerical model capable
of simulating groundwater flow and contaminant transport in three
dimensions (Cranwell and Reeves, 1981; Reeves et al., 1984a; Reeves et
al., 1984b). The code has evolved through a structured quality
assurance program (Ward et al., 1984) and has been used to evaluate a
variety of hydrogeologic problems (Finley and Reeves, 1982; Reeves et
al, 1984c). GeoTrans has made extensive use of SWIFT II in providing
a defensible analysis of hydrogeologic systems ranging from
contaminant transport at hazardous waste sites to seawater intrusion

studies.

5.2 FLOW MODEL CONFIGURATION
5.2.1 Discretization

The area included in the FMPC model extended from the Whitewater
River on the west to a north-south stretch of the Great Miami River
Tocated 1.5 miles east of Ross, Ghio. The bedrock valley walls formed
the remaining model boundaries. The model domain extended 41,100 ft
along the length of the Great Miami River valley and 26,400 ft across
the valley. The model boundaries are shown in Plate 5.1 for the top
layers of the model.

The model domain was divided into blocks that are defined by the
finite-difference grid. Finite-difference theory, the basis for
SWIFT II, assumes that both water levels and aquifer properties are
constant within each grid block. Because of this assumption, areas
exhibiting steep water-table gradients or areas of interest should be
discretized into smaller blocks than areas far from the point of
interest. The focus for this study was the Feed Materials Production
Center. Grid blocks in the vicinity of FMPC had dimensions of 400 by
400 ft. The largest grid blocks were located at the outer edges of
the model and had maximum dimensions of 2,000 by 2,000 ft. The
finite-difference grid is shown in detail on Plate 5.1.
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The aquifer was discretized into five layers in the vertical
direction. Three-dimensional modeling was performed at the FMPC site
for two reasons: (1) a thick, laterally continuous clay layer divides
the aquifer into two aquifer units near FMPC; and (2) previous .
hydrogeologic studies performed by GeoTrans in the Great Miami River
valley and similar hydrogeologic settings indicate that the vertical -
to horizontal anisotropy of hydraulic conductivity was a significant
factor controlling the fluid potential distribution and groundwater
flow.

The top two model layers were 30 ft in thickness and the bottom
three layers were 40 ft in thickness. The overall aquifer thickness
was 180 ft. The elevation of the top of layer 1, which is the top
layer of the model, was 540 ft above mean sea level.

The finite-difference grid contained 41 rows and 41 columns of
blocks. The actual blocks used in layers 1, 2, and 3 of the model are
shown in Plate 5.1. Layers 4 and 5 did not contain all blocks shown
on this Plate. Some blocks were removed from layers 4 and 5, because
they were below the bedrock surface elevation. Blocks were removed in
the vertical layers if the bedrock surface elevation was above the
grid block center. The bedrock topography map shown in Plate 3.1 was

used to define the model bottom,

In general, all layers were kept at a constant thickness of 30 or
40 ft. The one area that deviated from this rule was a narrow trough
in the bedrock surface which extended the length of the mode) (see
Plate 3.1). Blocks in layer 5 which crossed this deep trough were
"stretched" an additional 30 ft in the vertical direction.

5.2.2 Boundary Conditions

Two types of boundary conditions were used in this numerical
model. These included specified pressure (water level) and specified
flux (flow rate) boundary conditions. Constant pressure boundary
conditions are normally used to simulate rivers and consist of fixing
the water elevation in a specified grid block for the duration of the
simulation. Constant flux boundary conditions are used to simulate
wells and areas receiving recharge. Constant flux consists of
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specifying an amount of water entering or leaving a block from an
external source or sink. Plate 5.1 summarizes the boundary conditions

employed in the final calibrated model. Constant pressure nodes (a

node is the center of a grid b1oék) were used to simulate the Great
Miami River, Whitewater River, and Paddy's Run Creek (south of Willy's
Road) in the upper layer of the model. In addition to the river
nodes, constant pressure conditions were maintained at hydrostatic
pressure along the northeastern edge of the model in all five layers.
Hydrostatic conditions were also maintained where the Great Miami
River exits the study area near the southwest corner of the grid.
Finally, a constant head of 500 ft was defined for the western edge
of the model in layers 4 and 5 only. In all cases, the constant
pressures assigned were identical to the value calculated for each
grid block. This results in the river node being in total hydraulic
connection to the aquifer. No leakage term was imposed on the river
bottom.

The most common specified flux boundary condition imposed on the
model was a no-flow boundary. No-flow boundaries are a special form
of a constant flux boundary condition in which no water is allowed to
pass through a particular block face. Thus, a no-flow boundary has a
specified flux of zero. No-flow conditions were applied at the
interface between the glacio-fluvial deposits and bedrock, both on the
bottom of the aquifer and along the bedrock valley walls. Note the
locations of the no-flow boundary on Plate 5.1.

Other constant flux nodes were located at pumping wells. A total
of eight pumping centers were simulated. Thesq included two wells at
FMPC (one deep and one shallow), two collector wells at the
Southwestern Ohio Water Company well field, three wells at Cincinnati's
Boulton plant, and one well at the Water Association well field. Flow
rates used in the model were yearly averages for 1984 as reported by
The Miami Conservancy District (1985). Production rates and the grid
location of these wells are shown on Plate 5.1. Note that the flux
conditions used to simulate well fields are specified for only certain
model layers.
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The two collector wells used by the Southwestern Ohio Water
Company were treated in a different manner from other wells, because
the effective radius of each well was approximately 400 ft. The
total flow rate of 16.6 mgd (averaged over several years) was divided
evenly between the collector wells. The flow rate for each collector
well was then uniformly applied to four adjacent blocks as shown in
Plate 5.1 and in only two layers to more accurately simulate the
effect of each large collector well,

The final constant flux boundary condition was a recharge rate
applied to the upper layer of the model. Two different recharge areas
were simulated. The main river valley received 15 in/yr while the
area near FMPC underlain by the surficial glacial till received
6 in/yr. Both rates were within the range of recharge estimates for
the Great Miami River valley reported by various researchers. The two
recharge areas are shown on Plate 5.1.

5.2.3 Aquifer Properties

Aquifer properties necessary to simulate groundwater flow in
three dimensions include hydraulic conductivity in the x-, y-, and
z-directions and porosity for each grid block (porosity is only used
in the particle tracking analysis). In most modeling applications,
data are not sufficient to assign unique values of hydraulic
conductivity and porosity to each grid block. Therefore, these
properties are assigned in zones. Only two zones of hydraulic
conductivity were justified in this application because of the limited
water level, geologic, and hydraulic property data. The two hydraulic
conductivity zones used in the FMPC model are coincident with the two
recharge zones.

Hydraulic conductivity for the main river valley was 350 ft/day
in both the x- and y-grid directions and 35 ft/day in the vertical
(z-) direction. In the area near FMPC which received a recharge rate
of 6 in/yr, the horizontal hydraulic conductivity was 250 ft/day and
the vertical hydraulic conductivity was 2.5 ft/day. Porosity was
specified at a 0.20 value for the entire aquifer. This porosity value
has not been confirmed by field testing but is representative of
similar aquifer systems.
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The laterally continuous clay layer penetrated by FMPC boreholes
was simulated by reducing the vertical hydraulic conductivity between
layers 3 and 4 to 0.025 ft/day in the till area. By simulating a clay
layer in this manner, storage in the confining zone is not included in
the analysis. However, storage is unimportant in a steady-state model
formulation.

5.3 FLOW MODEL CALIBRATION AND SENSITIVITY-ANALYSIS
5.3.1 Calibration

Model calibration is the process whereby aquifer parameters and
boundary conditions are systematically adjusted until the calculated
water levels approximate the observed water levels within a given
tolerance or error. The calibration results are a measure of how well
the modeled system represents the physical conditions. The
calibration can be transient or steady-state. In a transient
calibration water levels are matched for specific times during the
period of simulation. A steady-state calibration approximates the
average yearly conditions. In a steady-state model, the assumption is
made that the long-term water level changes are negligible for the
system being modeled. The FMPC model uses the steady-state
formulation.

A crucial step in the calibration process is the selection of an
acceptable tolerance between calculated water levels and the observed
water levels for the aquifer system(s). Selection of an acceptable
tolerance is a function the complexity of the flow system (fluid
potential distribution) and the amount and reliability of data
supporting the conceptual model. In most instances, this is a
subjective process requiring extensive experience. It should also be
understood that the tolerance criteria may vary throughout the model
domain based upon the reliability of the data and the area of primary
interest of the model. For example in this application, the FMPC area
is of primary concern whereas areas to northeast, near the Cincinnati
Bolton well field, are of secondary importance and can have a larger
acceptable deviation.
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Hydraulic parameters are adjusted within a range based upon
observed field tests or representative data so that the calculated

values are within the acceptable tolerance. The range of hydraulic

parameters should be consistent with the conceptual model and with the
range observed for similar hydrogeologic systems (glacio-fluvial
valley-fill aquifers in this case).

Appropriately calibrated models have parameters grouped by zones

‘based upon a conceptual model of the hydrogeologic system. The

conceptual model is based on all available data for the area being
modeled. The amount of data compiled for this model application at
FMPC justified at best only two material zones and the use of only
selected observation wells with wide areal distribution as the
calibration target. The data base could not support the development
of a potentiometric surface map as the calibration target, nor could
the existing hydrogeologic data base support varying aquifer
properties in more than two zones.

The tolerance criteria used for this steady-state calibration
were based on the standard deviation of the observed water levels
within the modeled area. An accurate analysis of water-level trends
requires continuous recording of water levels over time. Four wells
equipped with continuous recorders were located within the model
boundaries. These include BU-80, BU-13, H-4, and H-2 (see Plate 3.1).
The standard deviations from the average water levels recorded between
June 1983 and June 1984 were 2.54 ft, 2.25 ft, 2.20 ft and 2.20 ft,
respectively. Therefore, for the FMPC steady-state simulations a
difference between observed and calculated water levels of :2.5 ft was
considered to be acceptable for wells BU-80, BU-13, H-4, and H-2,

The remaining wells used for model calibration had only single
measurements taken in August, 1984. No statistical tolerance could be
used for these wells, but an attempt was made to calibrate within
+2.5 ft of those observed levels based on long-term observations at
the previously mentioned wells. Water-level measurements from
domestic water wells were used with caution in this study, because the
tops of casing were not surveyed to determine precise elevations.
Elevations for these wells were estimated from a topographic map.
Consequently, these measurements may be in error by as much as 5 ft
(one-half of one contour interval).
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A total of 24 wells were used for model calibration. Ten were
in layer 1 (shaliow) and fourteen were in layer 4. The final
calculated and observed water levels are listed in Tables 5.1 and 5.2
for layers 1 and 4, respectively. Eight of ten water levels in layer
1 and twelve of fourteen water levels in layer 4 were within a
tolerance of 2.5 ft. Fourteen of the 24 calculated water levels
used for calibration were within 1.5 ft of the observed water level.
The largest difference between observed and calculated water levels
was -4.3 ft at well H-113 in layer 4. Well H-113 is too shallow
(only 90 ft deep) to be truly representative of layer 4. Because of
known vertical gradients in the aquifer system, the calculated model
values in layer 4 should be less than the observed water level at
H-113. Water levels measured in well H-113 were considered to define
a maximum water level in layer 4.

The boundary conditions and aquifer properties used in the final
calibrated model were described in the previous section. In summary,
the horizontal hydraulic conductivities were 350 ft/day in the main
river valley (Type I-A-1) and 250 ft/day in the area underlain by
surficial till (Type IIl). The vertical hydraulic conductivities were
35 ft/day and 2.5 ft/day, respectively. The till area received
6 inches of recharge per year, while the main valley received
15 in/yr. A constant head of 500 ft was fixed in layers 4 and 5
along the western boundary. The potentiometric contours calculated by
the model for layers 1 and 4 are shown on Plates 5.2 and 5.3,
respectively.

The groundwater flow directions calculated by the calibrated
model are generally consistent with those of Spieker (1968a) and Sedam
(1985). Most data collected to date support the presence of a
groundwater divide in the vicinity of the site. Both Spieker and
Sedam interpreted the divide to be east of the FMPC boundary site.

"This preliminary modeling analysis, however, shows a divide with a

curvilinear trace from southeast to northwest. In general, the divide
runs from the bedrock island to the intersection of Willey Road and
the FMPC access road and then across the southwestern corner of the
production area to the south of the waste pit lagoons (Plate 5.2).
This divide calculated by the model was observed south of the waste
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Well number Observed water level Calclated water level Residual*
H-113 530.2 528.9 -1.3
#4 525.9 527.5 +1.6
H-134 526.3 527.1 +0.8
H-102 523.3 525.7 +2.4
H-105 520.9 522.5 +1.6
H-115 515.2 512.8 -2.4
9-L0-1 515.2 518.1 +2.9
17-3 504.4 507.5 +3.1
H-126 510.2 509.5 -0.7
H-124 504.3 505.2 +0.9

*observed water level minus calculated water level
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Table 5.2. Calibration results for layer 4.

Well number - Observed water level Calibrated water lTevel Residual**
BU-80* 532.3 531.0 -1.3
BU-13* 524.8 526.2 +1.4
BU-204 524.6 523.4 -1.2
H-4* 521.4 519.2 -2.2
H-114 518.6 519.9 +1.3
H-2* 519.3 518.3 -1.0
H-109 517.0 518.5 +1.5
H-113 530.2 525.9 -4.3
NLO/1-D 524.4 524.1 -0.3
PW-3 523.7 522.0 -1.7
H-115 515.2 513.7 -1.5
18-4 506.0 507.0 +1.0
H-124 504.3 505.2 +0.9
17-3 504.4 507.5 +3.1

*wells with continuous recorders
**ohserved water level minus calculated water level

\ . | \ — / | | \ ’ | ‘ | | V



.- I - . N . e - - - - . i —| - PR .

63

pit area in both the upper and lower aquifers, layers 1 to 3 and 4 to
5, respectively (Plates 5.2 and 5.3). In either case, groundwater
flows in a southerly direction south and west of the divide through
the bedrock col near Fernald toward the present Great Miami River. -
East of the divide, groundwater flows to the southeast toward the
Southwestern Ohio well field and the Great Miami River. It is
important to note that in intermediate and deeper portions of the
aquifer, the Great Miami River does not necessarily act as a hydraulic
barrier. Thus groundwater flow under the river does occur especially
in areas influenced by heavy production. The field data collected to
date are not sufficient to define the location of this important
groundwater divide. See the discussion in Section 5.4 for a better
definition of the divide location.

Limited field data are available for the area west of Paddy's
Run. Spieker (1968a) interpreted the area near the Whitewater River
to be a regional groundwater divide. In this model, the Whitewater
River was formulated as a constant head boundary. This formulation
produced steep gradients east of Whitewater River (Plate 5.2). Water
levels in the lower aquifer were also assigned a constant head of
500 ft along the western boundary of the model (Plate 5.1). This
boundary condition is consistent with the regional potentiometric
contours as reported by Spieker. However, no shallow water-level data
were available for this western portion of the model. The model with
this boundary produced a divide in the lower aquifer (Plate 5.3).

This divide trends in a north-south direction more or less
coincident with Crosby Road and the cross valley hilltop between the
Whitewater River and Paddy's Run. Thus, consistent with the Spieker
data, the model exhibits flow to the west in the lower aquifer system
west of Crosby Road. To the east of Crosby Road, the model exhibits
flow directions to the southeast toward Fernald (Plate 5.3). In the
shallow aquifer (Plate 5.2), the flow direction in the western portion
of the model domain is entirely to the east through the bedrock valley
col at Fernald. Additional field data should be collected in order to
confirm the model results for this western-most portion of the flow
system.
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5.3.2 Sensitivity Analysis

The sensitivity of the model to changes in aquifer properties and
boundary conditions was analyzed to better define data base
deficiencies and to assess model uncertainty. A formal sensitivity
analysis is performed by-systematically changing the value of one

model parameter or boundary condition and observing the reaction of
the calibrated model to the change. The impact of this change on
system behavior is assessed by a comparison of the calculated water
elevations for the calibrated model to the water levels calculated by
the model with the single parameter change. Those parameters exerting
a controlling influence on the system usually result in a large
change. Those parameters that cause large changes in model results
then become the focus for additional data collection and further
analysis.

The parameters varied in the FMPC model were horizontal hydraulic
conductivity, vertical hydraulic conductivity, and the boundary
condition imposed on the western boundary near the Whitewater River.
Recharge was not varied because estimates for the area covered a
narrow range of values, much less than one order of magnitude.
Variations in recharge also produce the same effects on water levels
as varying hydraulic conductivity. For example, an increase in water
elevations can be reproduced by either increasing the recharge rate or
decreasing hydraulic conductivity. Four sensitivity runs will be
presented in detail, as shown in Table 5.3.

This table exhibits the observed water elevations at selected
points in model layer numbers 1 and 4 as well as the calculated water
elevations for the final calibration run and their differences from
the observed data. For the following discussion, compare the observed
water level and the calibration run value with each particular
sensitivity run value in order to evaluate the change on system
behavior.

The vertical hydraulic conductivity in the main aquifer
environment was reduced by a factor of ten in sensitivity run 1 (Table
5.3). The reduction was specified in Type 1-A-1 and Type I-A-2
environments (Figure 4.8), but not in the area west of the Big Bend
(Type I11). The change showed only minor effects in the upper 3

no
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layers near FMPC; however, water levels declined significantly

(4.0 ft) in the lower aquifer at FMPC (see Table 5.3, NL0/1-D).
Similar declines were noted near the Southwestern Ohio Water Company's
collector well no. 1 (see Table 5.3, H-2). The main effect of
reducing vertical conductivity was to reduce the rate of induced
infiltration, causing more drawdown in the lower aquifer from which
production occurs. The upper aquifer was only moderately affected by
this change.

In the second sensitivity run (Run #2), the horizontal hydraulic
conductivity was reduced to 225 ft/day in the entire aquifer. The
hydraulic conductivity anisotropy ratio was kept at 100:1 as in the
first run. Similar to results of the first run, water levels in the
upper aquifer at FMPC were not greatly affected. However, water-level
declines in the lower aquifer were greater. .

The sensitivity of the calibrated model to the value of constant
head in the lower aquifer on the western boundary was tested in
sensitivity run no. 3. The water levels in this run deviated by no
more than 0.5 ft from the calibration run. This suggests that the
flow system at FMPC is not sensitive-to the western boundary condition
specified in this model.

An extreme test of the significance of the western boundary was
conducted by removing the Whitewater River from the model and
assigning a no-flow boundary in all layers along the western edge.
This is similar to that condition imposed by Spieker (1968b) for his
electric analog model. 1In general, the heads at FMPC dropped
significantly in layers 1 and 4. The water levels in the main river
valley were relatively unaffected by this boundary change. Thus, the
significant impact of this boundary condition change necessitated
recalibration of the model.

The mode) was recalibrated keeping the western edge as a no-flow
boundary in all layers and the constant head condition representing
the Whitewater River was removed from the model. The results of the
recalibration are shown in Table 5.3, run no. 4. Although the water
elevations were generally within the 2.5 ft of acceptable tolerance,
the hydraulic conductivity of the upper 3 layers (shallow aquifer-Type
II1 environment) had to be reduced to 100 ft/day. This conductivity
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is lower than the observed field tests. However, the overall
groundwater flow directions remained the same as in those of the
initially calibrated model. In addition, in order to match the
observed water elevations, the recharge rate to the water table had to
be increased from 6 in/yr to 15 in/yr for the Type III environment.
This increase in recharge was necessitated because the constant head
boundary condition simulating the connection of the Whitewater River
with the shallow aquifer was removed. Thus the lack of constant head
specification did not supply leakage to the shallow aquifer to keep
water levels elevated in the western portion of the model.

The calibrated model configuration and boundary conditions
described in Section 5.2.2 and Plate 5.1 are the most appropriate
formulation because of the following:

(1) The Whitewater River sustains flow throughout the year. This
suggests hydraulic connection with the shallow aquifer system.

The inclusion of the White River in the model would apparently

better represent the physical features of the hydrologic system.
(2) The hydraulic conductivity and recharge rate values utilized in

the model are consistent with observed field data and the
expected range for this type of aquifer system.

5.4 PARTICLE TRACKING ANALYSIS

Particle tracking is a simplistic method of illustrating the
potential transport pathways of contaminants. Particle tracking is a
worst case approach in that no retardation (adsorption on clays,
chemical or radioactive decay, or chemical reactions), dispersion, or
dilution are considered in the analysis. The method is useful because
the general migration paths and travel times are based on the velocity
field from a calibrated flow model. The individual particles can be
started in any grid block of the model domain. The program calculates
the migration path of the particle over a given time interval.

The particle track represents the center of mass of a contaminant
plume which emanates from the specified source location. The
calculated travel times are representative of first arrival times of
non-reactive chemical species. The effects of chemical reactions,
adsorption, radioactive decay, dispersion, and dilution are not
included in the analysis.
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Groundwater velocities calculated by the SWIFT II code for the
FMPC calibrated flow model were input into the STLINE program for
particle tracking. Particles were started in layer 1 at four
locations around the FMPC site (Figure 5.1). Particle A was
initialized at the main waste pit area of FMPC production area.
Particle B was started near the northeastern edge of the production
area. Particle C was started near the southeastern edge of the
production area. Particle D was started at the water table beneath
the outfall ditch just east of Paddy's Run Creek. Particles A and D
were started in areas of known contamination. Particles B and C were
used to further describe the flow system and to illustrate the
location of the groundwater divide calculated by the calibrated model.

The particle flow paths from an areal viewpoint clearly show a
northwest-southeast trending groundwater divide in the vicinity of the
FMPC site (Figure 5.1). Particles A and B travel to the southeast and
discharge in the Great Miami River. Particles C and D travel to the
south also discharging into the Great Miami River west of
New Baltimore. The travel times for these particles to their ultimate
discharge points was on the order of 20 to 30 years. In the vertical
cross section along each particle trace, the particles did move in a
vertical direction. Particles A and B, started in the nerthern most
corners, migrated to at least 85 ft below the water table. In the
numerical model, this corresponds to layer number 3, the lower most
part of the upper aquifer system. The vertical trace exhibits upward
flow on the westward side of the Great Miami River. This analysis
suggests no underflow below the Great Miami River. Water level
measurements to document vertical gradients are lacking within the
data base. Previous compilation of water-level data for the same
aquifer system near the Chem-Dyne hazardous waste site in Hamilton,
Ohio shows that vertical hydraulic gradients are created near high
production centers (greater than 1.0 mgd). Increased vertical
gradients near the river as well as below the FMPC facility could set
up a deeper flow path within the system and result in particle flow
underneath the Great Miami River to the discharge wells at the
Southwestern Ohio Water Company. Further detailed model analysis as
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well as field investigation is required to substantiate this potential
flow direction.

Sedam (1985) observed that three wells (H-114, 120, 106) located
on ‘the eastern and southeastern perimeter of the FMPC facility (Plate
1.1) exhibited dissolved uranium concentrations of 1.0, 1.5, and 1.5
ug/L, respectively. These wells also have total depths of 165, 75,
and 85 ft, respectively. The reported concentrations were located
outside the main area of elevated concentrations below the outfall
discharge ditch.

This model analysis presents an alternative explanation for the
concentrations in these three wells. The predicted groundwater divide
would mean that these wells are in the same drainage basin and
downgradient from a potential contamination source (FMPC production
area and waste pits). In addition, the vertical trace of particles
suggests migration to lower portions of the upper aquifer. This may
be the reason for relatively deep wells (H-114, 165 ft; H-120, 75 ft;
H-106, 85 ft) exhibiting above background concentrations of uranium.
To suggest that the source of these uranium concentrations is from air
emissions is probably erroneous because of the depth of the open
interval of the well. These observed concentrations are the result of
groundwater transport introduced into the groundwater upgradient from
the stated well locations. However, this does not discount air
emissions in general as a potential source of groundwater
contamination. The vertical traces of Particles C and D, the two
southern most particles, migrate to a maximum depth of 45 ft below the
water table. This is coincident to the interface of model layers 2
and 3. This is below the depths of wells H-108, -111, -121 which
exhibited the highest concentrations of dissolved uranium. These
particles were observed to migrate upward in response to the top of
bedrock surface (Plate 3.1) south of the Village of Fernald. Note
that the particle tracking analysis suggests vertically upward
migration south of New Haven Road to the northwest of New 3altimore.
This is the same area where the top of bedrock elevation increases to
approximately 420 ft. This is consistent with the observation that
wells sampled to the south of New Haven Road exhibited concentrations
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of uranium above that of deeper wells in the Fernald area (Table 5.4)
north of New Haven Road. Except for H-128, these wells are located
east of Paddy's Run.

Two significant conclusions can be drawn from this'prelihinary
modeling and particle tracking analysis: (1) it is possible that
contaminants released from the main waste pit could travel toward the
Great Miami River and possibly the Southwestern Ohio Water Company
well field; and (2) contaminants seeping into the aquifer near the
outfall ditch would not necessarily discharge directly into Paddy's
Run Creek, but would travel south toward the Great Miami River below
Fernald and west of New Baltimore. A conservative species travel time
to these two areas is estimated to be approximately 20 to 30 years.
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Table 5.4. Concentrations of uranium in wells between
Fernald and New Baltimore.

Well designation Depth (ft) Uranium (ug/L)

North of New Haven Road

H-118 ? 0.4
H-115 96 0.5
H-117 27 0.4
H-119 55 0.5
H-125 80 2.0
South of New Haven Road
H-126 24 1.2
H-129 60 0.9
H-124 60 0.6
H-128 17 3.2

Source of data: Sedam (1985)
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6 DATA ASSESSMENT, DEFICIENCIES, AND RECOMMENDATIONS

6.1 DATA BASE DEFICIENCIES

The primary deficiencies in the hydrogeologic data base for the -
FMPC site can be categorized into three subsets: fluid potential
distribution data, data about the distribution of contaminants within
the aquifer, and data about the distribution of aquifer properties.

These areas of deficiency should be compiled three-dimensionally
throughout the site.

6.1.1 Water-Level Data

The principle hydrogeologic deficiency is the limited water-level
monitoring data. Water-level data are fundamental to identifying
groundwater flow directions and seasonal variations in flow direction.
In order to adequately characterize this flow system, acéurate water-
level or potentiometric measurements must be taken at regular
intervals over time. In addition, measuring points should be well
distributed in space in both the horizontal and vertical directions.

The existing water-level data base for the area surrounding the
FMPC site consists of only single measurements taken by the USGS in
August 1984 or other much earlier measurements. Thus, no analysis of
water levels over time could be made to determine the yearly average
water elevations and their seasonal variations.

Water-level measurements made in domestic wells were of limited
use because the casing elevations were not accurately surveyed and
because measured water levels may also be subject to residual effects
of pumping. The well elevations were estimated from a USGS
topographic map. The contour interval of the map was 10 ft. The
accuracy of such an estimate would normally be :5.0 ft. The
distribution of wells used in the previous survey (Sedam, 1985) would
have been adequate in most areas of the shallow aquifer had the casing
elevations been properly surveyed. Very few water-level measurements
were available to define groundwater flow directions in the
intermediate and deep aquifers underneath the FMPC facility.

Two key geographic areas lack sufficient control for both the
upper and lower aquifer. These include the area north and west of the
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site toward the Whitewater River and the area immediately east of the
site between FMPC and the Southwestern Ohio Water Company well field.
The latter is the most critical area because of the importance of a
groundwater divide between the well field andrFMchw The'USGS‘
interpretation of a majof divide east of the site is not supported by
either existing water-level data or this modeling study. Location of
the groundwater divide is important to evaluate the potential for
eastward contaminant migration.

Additional data west of the site is also necessary. These data
are necessary to assess the nature of the hydraulic connection between
Whitewater River and the shallow aquifer system., These data would be
valuable in more accurately defining horizontal and vertical gradients
across the study area and would result in better model boundary
condition specification. This would lead to a more refined analysis.

Detailed analysis of vertical hydraulic gradients at the site
could not be assessed due to the lack of cluster wells. Cluster wells
consist of several closely spaced wells drilled and hydraulically
isolated at various depths. Quantification of vertical hydraulic
gradients is critical in a stratified aquifer if contaminant migration
pathways are to be accurately defined.

6.1.2 Water Quality Data

The groundwater geochemical data base exhibits deficiencies
similar to those in the hydrogeologic data base. The distribution of
data is not adequate to allow confirmation or rejection of the
presence of potential contaminant plumes at the site. The areas in
which water quality data needs to be collected are the same as for
water-level data. This would be taken into account when adding to the
monitoring well network through single well tests and associated water
quality sampling.

The other main deficiency in the groundwater quality data base is
the lack of analyses for other elements besides uranium. Other
chemicals of concern would be radium, plutonium, lead, thorium,
nitrate, sulfate, and organic solvents. Some of these elements could
be part of the FMPC waste stream and would be of greater concern with
respect to public health than uranium.
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6.1.3 Aquifer Properties

Only one aquifer test has been conducted at the FMPC site.
Several detailed pumping tests are required to determine aquifer
hydraulic conductivity, storage, and anisotrophy ratios of the various
hydrostratigraphic units below FMPC. These values would be necessary

to confirm the hydraulic properties used in the preliminary model
calibration process. The role and areal extent of the blue clay
confining bed is undefined. On the whole, the spatial distribution in
aquifer properties and their variation is poorly defined.

6.2 MONITORING PROGRAM DESIGN

GeoTrans has designed a monitoring program to address
deficiencies in the hydrogeologic and chemical data bases. The goals
of the new program are: (1) to better define groundwater flow
directions through a more complete water-ievel monitoring program;
(2) to more accurately determine aquifer hydraulic properties; (3) to
better define the existing uranium plume; and (4) to determine whether
uranium is the only element or chemical of concern in the existing
contaminant plume(s). This program does take into account all
drilling and testing completed by Dames and Moore for their Task C
Final Report submitted July 29, 1985.

6.2.1 New Monitoring Wells

We recommend that new monitoring wells be drilled in clusters of
three wells each, classified as shallow, intermediate, and deep. All
monitoring wells will be screened over a ten foot interval. The top
of the shallow screen will be 10 ft below the water table. The top
of the intermediate screen will be 10 ft above the major clay layer
or half way between the water table and bedrock where the clay is
absent. The top of the deep screen will be 20 ft above the aquifer
bottom. The deep well will be drilled first so that depths of the
shallow and intermediate wells can be accurately determined. During
the installation of each well and well cluster, appropriate well
logging and changes in stratigraphy should be noted. This _
stratigraphic data should be integrated with existing well logs to
construct a complete understanding of the textural and lithologic
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framework of the aquifer near FMPC. This is especia]iy critical to
the areal extent and thickness of the blue clay confining bed in the
Type IIl environment.

~ During the well drilling program appropriate aquifer tests should
be conducted. These tests should be designed with multiple
observation wells and configurations in order to evaluate the
parameters of hydraulic conductivity, anisotropy ratio, effective
porosity, confining bed leakance, and coefficient of storage and/or
specific yield.

Locations of the new monitoring wells were chosen to fill in data

gaps to the south and east of the site as well as to the west. A
total of 11 additional shallow wells, 11 intermediate wells, and 14
deep wells are proposed. The locations of the shallow, intermediate,
and deep wells are shown in Figures 6.1, 6.2, and 6.3 respectively.

6.2.2 Water Level Monitoring

We recommend that water levels be measured monthly in all
monitoring wells. Continuous water-level recording devices should be
installed in each well of two cluster locations, or a total of six
wells.

An inventory of all domestic wells in the area should also be
conducted. A1l wells which are accessible and which have construction
records should be added to the monthly water-level monitoring program.
Once all domestic wells have been located, the surface casing
elevations should be accurately measured by a registered surveyor.

The well elevations should be tied in to the NLO benchmark(s) utilized
for their monitoring wells.

6.2.3 Geochemical Monitoring

GeoTrans recommends a phased approach to water quality
monitoring. Phase I will be conducted with a complete EPA priority
pollutant scan for water samples collected from all monitoring wells.
Included in the priority pollutant scan will be uranium, radium,
thorium, and plutonium. The priority pollutant scan will be performed
only once. The goal of this phase is to define the presence of all
potential contaminants.
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After the list of contaminants has been completed, samples will
be collected quarterly from all monitoring and domestic wells used in
the water-level monitoring program. The samples will be analyzed for
contaminants identified in the US EPA priority pollutant scan.
Quarterly monitoring will continue for one year, after which the
frequency of monitoring will be reevaluated.

6.3 ESTIMATED COST OF PROPQOSED MONITORING PROGRAM

The cost of implementing the new monitoring and drilling program
as previously described is estimated at $698,500. The costs for each
phase are summarized in Table 6.1. The following assumptions were
used in estimating the total cost:

(1) Shallow wells are 80 ft deep; intermediate wells are 120 ft

deep; and deep wells are 220 ft deep.

(2) Prices quoted by Dames & Moore in their Task B Work Plan for

NLO are valid.

(3) NLO personnel would be qualified to conduct the water-level

_ monitoring program at no additional cost.

(4) Access to off-site property will not be a problem.

Some costs including laboratory analysis, surveying, and aquifer
testing are estimated based on past experience in similar studies.
Even when applying a modest contingency factor to the cost, the total
estimated cost of the proposed program would not exceed $1,000,000.
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Table 6.1. Estimated costs to impiement proposed monitoring program.

- ‘Well Construction Costs - -

- Mobilization/demobilization

- 8" mud rotary with split spoon samples every

5 ft @ $26/ft (5,280 ft)

Well construction (4" PVC casing, silica sa
pack, bentonite, steel cap, cement collar)
$750/well first 10 ft + $4.50/ft

Well development (1.5 hrs/well @ $120/hr)
Clean rig between wells ($950/well)

Field Engineer (25 man days @ $650/day)

Aquifer Testing

- Pumping test equipment (10 days @ $200/day)
- Field Engineer (30 may days @ $650/day)

Sampling and Analyses ‘
- 75 samples for EPA priority scan
(estimated $1,200/sample)
- 75 samples/quarter for 1 year for final tes
(estimated $500/sample)
- Field Engineer (14 man days/quarter x 4 qua
@ $650/day)

Surveying
- Estimated lump sum for 50 wells

Data Analyses and Recalibration of Model
- Estimated GeoTrans cost

nd

Subtotal

Subtotal

t

rters

Subtotal

TOTAL

$ 2,250

$137,280

$ 49,140
$ 6,480
$ 34,200
$ 16,250
$245,600

$ 2,000

$ 19,500

$ 21,500

$ 90,000

$150,000

$ 36,400
$276,400

$ 5,000

$150,000

$698,500
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SUMMARY OF WELL CONSTRUCTION DETAILS
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Units of Measurement

Key for_Appendix A..- .. .

land surface elevation, ft msl
depth of well, ft

water level, ft ms]

measuring point elevation, ft ms]
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APPENDIX B
CHEMISTRY AND WATER QUALITY DATA
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Units of measurement mg/L
DEG.C
umhos/cm
STD =
pCi/L
PPB (ppb)=

Other (qualifies zero
concentration values) BMDL =

data not available.

‘ ‘
N . - \ N . H .
\ , . ,
R TN PN Nn Ty B . "I'I ;| N EE N I EE SN _En e
| | : ‘I"‘ .’
‘

-

m

milligrams per liter
degrees centigrade
micromhos per cm
standard pH units
picocuries per liter
parts per billion

below method detection limit

ND = not detected
NA = not analyzed
MNA = maybe not analyzed
Source of Data ODOH = Ohio Dept. Health
OEPA = Ohio Environ., Protect. Agency
USGA = U.S. Geological Survey
NOTE: Entries of zero for detection limit or depth indicate
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CEMISTRY AND WATER QUALITY DATA FOR FERVALD, CHIO

OHR AT OF PARAETER WNIT WE OHR (EE- SARE 0™
VLD WRE AR lFom ¢

-1 10/16/80 ALXALINITY (8
114 10/06/81 ALKALINITY L
-1 04/23/82 AXALINITY L
14 09/17/62 AKALINITY 8
16 10/16/80 AMNIA AE N ML
114 04/23/62 APONIA 46 N A
7-14 (9/17/682 AMONIA &SN 6L

4 10/0%/7 CHEMICAL QXYEEN DEMAND (COD)

0,3
7-14 09/17/82 GEMICAL OXYGEN DEMAND (COD)
Juld 10/09/78 CLQRIE
714 10/16/80 CL.ORIDE
-4 10/04/81 CLORICE
14 04/Z3/&2 CLRIDE
714 09/17/2 CHLRIE
16 10/16/80 FLUORIDE
-4 10/04/8] FLURICE
716 09/17/82 FLLORIDE
7-14 10/09/79 NITRATE
7-14 10/14/80 NITRATE
7-14 04/Z3/82 NITRATE
7-14 09/17/82 NITRATE
7-14 10/09/79 PHOSPHOROLS
16 10/16/80 PHOSPHOROLS
7-14 10/05/681 PHISPHOROLS
-4 04/73/82 PHISAHIROLE
16 09/17/82 PHOSPHROE
14 10/09/7 RESIQE TOTAL FILTERED (DISS.)
Jul 10/16/80 RESIOLE TOTAL FILTERED (0IS5.)
114 10/06/81 RESIDLE TOTAL FILTERED (DISS.)
[l 04/23/82 RESIOE TOTAL FILTERED (DIS5.)
7-14 /e ESID.T.E TQ,'!:L) FILTERD (DIS5.)

14 0Wz/a (S04)
i o/ S.LFATE (9%)
4 B8] TEFERATUE

10/06/81
4 09/17/82 TEFERATUE
i 10/16/80 TOTAL KJELDAHL N (TKN)
i 10/14/80 TOTAL QRGANIC CARBON (TOC)
i 10/%/% TOTAL CRGANIC CARBON (TOC)

NPPPPPS?PPPH?P99?@33#ﬁsggéggﬂPﬁﬂapPPPPPP;mg;@???P?PPPSQ%E
HEBERNEEEHEAEREERBHEBREREEBREHEREERRRNERBEEEEEEEEREd83BREE
EEEBEEEEEEEEEEE5E8E8E8EE85EEE8E585855E858R8EE858E8E888
AU I A DA A DAY ARBRBEREVERRBEBRBABHBRBRBRERERERRRBRBBEBREBRERE

Fad Japsfal ool adad - Jiafad sl falabataladadddfdafalabafabalafaddalafafalafatatal

i o

61-1 ALKALINITY
ar-t ANIA A5 N
Gr-1 AGINIC (6)
Gr-1 BRI (BA)
Gr-1 CACIM (CA)
Gr-1 CLRRIE
Gr-1 COPPER (QU)
GI-1 ALRICE
61-1 GR0E5 AP
6r-1 Q0S5 EETA
GI-1 LEAD- (FB)
ar-t MGAEE (MN)

ad
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PN 3
08/12/85 ” - B
GﬂISTRYMI&TER QUALITY DATA FOR FERNALD, (HIO
COLNTY OTHR 0ATE (F PARAETER WNIT VALLE OTHER - 0EFTH
WL D LD SAPE MAARD L]['flg% (F DATA SHPGC

Gr-3 TOTAL DISSOLVED SOLICS (TOS)
Gr-3 TOTAL IRON (FE)

Gr-3 LRANILM ()

Gr-3 1IN

Gl ALKALINITY

G- 04/0&/76 ALKALINITY

ar-4 11/29/76 AXKALINITY

GT- 08/16/T0 ALKALINITY

Gr- 10/03/77 ALKALINITY

Gl 05/09/78 ALKALINITY

6T 09/21/78 AKALINITY

Gr-4 04/10/79 ALKALINITY

98 10/09/79 AKALINITY

61+ 04/17/80 ALKALINITY

Gr+ 10/16/80 ALKALINITY

er-4 03/31/81 ALKALINITY

el 10/04/81 ALKALINITY

G4 11/06/81 ALKALINITY

ag 04/23/62 ALKALINITY

0 09/17/82 ALKALINITY

G- 05/17/83 ALKALINITY

Gl (03/31/681 AKALINITY (CACO3)
G4 10/04/81 ALKALINITY (CACO3)
614 11/04/81 ALKALINITY (CACO3)
G- 04/06/75 ALLMINM (AL)
G4 11729776 ALLMINM (R)
a1+ 06/16/77 ALLMINM (AL)
G4 10/03/77 ALMING (L)
g 09/Z1/78 ALLMINM (AL)
Gr-4 04/10/7 ALLMINN (AL)
61+ 04/17/80 AUMINN (AL)

SREYREbEERNIE . B

%!
&588B8E8E88E88E8E88E888888R8R88888888E8:8

(%)
—
[#N]

a4 11/04/81 ALUMINM (AL)
B4/Z3/82 ALLMIND (AL)

6T+ 09/17/82 ALLMINY (AL)
Gr-+4 (5/17/63 ALLMINN (AL)
ATINIA A5 N

2222 2232222322322

EE8EE8E8EE8E8E5855555050558E5855E8E58EREE85REE8EE8ER
9999009995953809 P99 00090T0R0ETRRTEeREERaRT

L REEEEERERE LB B BEREEEE LR EE R
A A M e

6T~ 6

B4 A/D&/75 AMONIA A6 N 110
G4 11/29/77 AMENIA &S N 540
G4 O/14/77 AMONIA 46 N X
6T [A 8N 0
Bl /78 AFONIA /6 N m
G4 (/ZI/ AMNIA 16 N 000 M
B4 04/10/7 AMONIA S N 000 M
G~  10/09/7 AMONIA 46 N 000 M
G4 04/17/80 AMONIA 6 N N
G 10/16/80 AMNIA 45 N 140
B4 O3/31/81 AMONIA & N 580
G4 10/04/81 AMONIA 46 N a0
G4  11/06/81 AMENIA &6 N 510
B4  O/Z3/B2 AMONIA &S N ]
B4  [R/17/82 AMONIA A6 N m
B4 (5/17/83 AMONIA A6 N k1
6T~ AZDNIC (5) 3]
6T~ NEENIC (46) on



GEMISTRY A0 WATER GUALITY DATA FOR FERVALD: CHIO

DATE (F PARAMETER WNIT VALLE OTHR  (ETEC- SOLRCE 0E7™
APE  MAARD TION OF DATA F
LinT SAPE

04/05/76 ARGENIC (A5)
11/29/76 ARSENIC (AS)
06/14/77 ARGENIC (AS)
10/03/T7 ARGENIC (A6)
05/09/7 ARNIC (AS)
(/7178 ARENIC (AE)

06/10/79 ARGENIC (A6)

2ZIERIFIZZ

[ =]
2
™~

09/17/82 ARSNIC (K5)
5/17/83 ARSENIC (AE)
BARILM (BA)
04/06/76 BARILM (BA)
1/29/7% BRI (BA)
0/14/T7 BARILM (BA)
10/03/77 BARILM (BA)
5/07/78 BARIM (BA)
09/Z1/7 BRI (BA)
04/10/79 BARILM (BA)
10/09/7 BARILM (BA)
04/17/80 BARILM (BA)
10/16/80 BARIWM (BA)
(03/31/81 BARIUM (BA)
10/04/81 BARIM (BA)
11/06/81 BARILM (BA)
0/23/82 BRI (BA)
09/17/82 BARIM (BA)
(05/17/63 BRI (BA) -
04/06/75 CADMILM
11729776 CAMILM

04/17/680 CAMIUM
10/16/80 CADMILM
@3/31/81 CADMILM
10/06/81 CADMILM
11/04/81 CADMILM
04/23/82 CADMILM
09/17/82 CADMILM

2222232322822232232239232235332

04/04/765 CALCILM (CA)
11/29/76 CALCIUM (CA)

EHEEEEEEEEEEEEEEEEEFEE0EEEEEE00ERE8E0EEEREEEE8E8585588888
99959999 9399999999998999999999999999859 T990999999959597
A A D I

[t ad oo

lsfafadadafafddalafadafalafdafafalabdaldabdadafadaldafafabdafalababafabafalafadafafafadafafafalas
HESBEE6EEE8E86E0EEE8808E0EEEE8588888E0E8884RRECH:

10/0/R CALI (CA)
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Page No.
08/12/

5
CHEMISTRY AND WATER QUALITY DATA FR FERNALD, CHIO

OTHER DATE F PARAETR T WLE OTHR  CETEL- 3 0" TH

L 1D SAPE MASRD TION OF DATA ¥
LIMIT AP

614 04/17/6C CALCIUM (CA) ML &

Gr+4 10/16/80 CALCILM (CA) oL 85

614 03/31/81 CALCIUM (CA) 18 &

T4 10/06/81 CALILM (CA) ML 18

Gr<4  11/0s/81 CALCIM (CA) M/l 3

Gr-4 04/Z3/82 CALCILM (CA) /8 k)|

@ 09/17/62 CALCIM (CA) ML &

61~ 05/17/83 CALCIM (CA) ML 15

GT-4 CHEMICAL OXYGEN 0B (COD) ML 6

) 04/06/76 CHEMICAL OXYGEN DEMAND (CQD) ML 1.

Gl 11729/7 QEMICAL (XYGEN 0EMAND (CQD) ML 0

614 06/16/77 CHEMICAL OXYGEN DEMAND (CCD) ML 1.

Gl 10/03/77 CHEMICAL QXYGEN OEMAND (CD) ML g

G-+ 05/09/78 CHEMICAL OXYGEN DEMAD (COD) MG/ 9.

Gl 03%/21/'m QENMICA. OXYGN EMAD (COD) ML 0

G4 04/10/79 CHEMICAL CXYGEN DEMAND (CCD) L 13.

a9 10/09/7 CEMICAL (XYGEN DEMAND (COD) ML

G- 04/17/80 CHEMICAL QXYGEN DEMAND (COD) oA

g 10/16/80 CEMICA. (XYGEN DEMAND (COD) ML
GT-4 03/31/8) CEMICAL OXYGEN DEMAD (COD) G
ar< 10/05/81 CEMICA. OXYGEN DEMAND (COD)
G- 11/06/81 CHEMICAL OXYGEN DEMAD (COD)
Gl 04/23/82 CHEMICAL OXYGEN DEMAND (CQD)
GT-4 05/17/62 CHEMICAL OXYGEN DEMAND (COD)
G4 05/17/83 CHEMICAL OXYGEN DEMAND (COD)
G-+ 05/17/83 CEMICAL OXYGEN DEMAND (COD)
CHLRICE
G-+ 04/06/76 CHLORICE
Gl 11/29/76 LRI
Gl 06/14/77 CALORICE
GT-+4 10/03/77 GLRICE
GT-4 05/09/78 CHLRICE
g 05/21rm CLRIE
Gl 04/10/79 CHLORIDE
10/09/7 GLRICE
GT-4 04/17/80 CLORI0E

222 AR 2 8 2 &

coooonononanao s Bt wEHRNEHE RS o conanooiolio 0o wn i o DG HBUIL G
888EE88BE888EBEEBREEE8EEBREEEEEEEEE8B8REEEEEBBE8BE8R888R88388

23322223223352

— gt P
—
[ ]

T4 11/06/81 CL(RIDE

04/23/82 CHURIE
Er+4 09/17/62 CHLRICE
Gl 05/17/63 CHLORICE

04/06/76 CHROMILM
ar+4 1172977 GRNMIU
G4 0&/14/T7 CHROMILM

10/03/77 ORMIM
GT4 /1B ORI
ag 04/10/79 CROMIM
G- 04/17/60 CROMILM

Gl 10/16/80 GROMILM
G- [3/31/81 CROMILM

BEHEESAEEEAEAEAEAEAe AR e e a R R oA R AR AR EER

FPPPEPR000E000000R0077099000Y P00 9090890 9999989

DA DADA DA DADADAEA DA DADADA DA DA DD DDA D DA DDA DD DDA DD DA DA DA DA DA DA DA DI A DA DA DA DA DA DA DA P A A DA A A DA DA DA
Qacacamccmmmcccmncucx:u:u:u:u:u:u:mcnmmDmmraonmmmmoml DOCTICACICICOICDCIICI LI

bbbl afalabafafafafafafafafaladddaddalalufaalafalafafafafafal

QT+ 10/06/81 ORMIM 0.00m
6T-4 11/06/81 CHROMIM 0.000
Gl 04/23/62 CHROMILM 0.000
T4 05/17/62 CHROMILM 1 1]
GT+4 05/17/83 GHRIMILM 0.0000

aX

\07’ }
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G+ 0/T/T PR (Q)
o4 /0 (PR (Q)
G+ /2 PR ()
G+ 0&/A0/% COPPR ()
o4 10/03/7 COPPER (QU)
G4 D&/17/80 COPPR ()
G~ 10/14/80 COPPRR (QU)

>

Page No. b
we - -
CHEMISTRY AND WATER QUALITY DATA F(R FERNALD) CHIO
CONTY  OTHR DATE (F PARAMETR INIT VALLE OTHER - SIRCE EPT:
WL 1D LD WPE MAARD L'{;‘(I)‘;‘ (F DaTA F
Gl 04/06/75 CONDLLTIVITY uhmos/ca .00 NA 000 CEPA =.
g4 11/2/7% (ODULTIVITY uhmos/ca 000 N8 (00 CEPA =
k) 08/14/77 CONDUCTIVITY Jreos/ce O MW 0000 (DK =
G- 10/03/77 CONDLCTLVLTY uhass/ca 00 A 0000 QEPA Z.
Gr-+4 05/09/7 CODLTIVITY yhaos/ca 000 M 0000 CEPA Zz.
G- ®/Z1B CODLLTIVITY vhaos/oe 00 M 000 CEPA >.
Gl 10/07/7 CONDLCTIVITY uheos/cn 000 NA 0000 CEFA 5
Gl 10/16/80 CONDLCTIVITY uhaos/ca 000 W o0oC CEPA 5.
g - 03/31/81 CONDLLTIVITY - vraos/ca 0% N 0000 (EPA 5.
G1-4 10/04/81 CONDLCTIVITY uhaos/ca 000 A .000C CEPA
Gl 11/06/81 CONDLCT [VITY urmos/ca 00 M 0 EPA
G+ 04/Z3/82 CODLLTIVITY Jraos/cu 00 N 0000 CEPA
ar-4 09/17/82 CONDLLTIVITY Jaos/ca 00 M 000 CEPA
674 05/17/63 (ONDLLTIVITY uhaos/ca .000 N 0000 CEPA
G- COPRR (QU) Jic)) 0000
G- 04706776 COPPER (QU) 000 M L0000 CEPA
6T+ 11/29/7 COPPER (QU) 000 M 0000 (EPA
GT-4 0b/16/77 COPRER (QU) 000 MW 000 OOOH
.0m 0000 CEPA
00 000 QEPA
N .00 (EPA
Q00 00 P
jory 0300 R
Ri.1. 300 0P
.00 0000 CEPA
11]] 0000 CEP
0000 CEP
030

Gl-4 11/06/81 COPPER (QU)
T 0/23/82 COPPER (QU)
G4 09/17/82 COPPER (QU)
Gr+4 0B/17/83 QPR (QU)
GT-4 04/06/76 CYANICE
6T+ 11/29/76 CYANICE
GT-4 06/16/T7 CYANICE
Gl 10/@3/77 CYANICE
GT-4 (5/09/78 CYANICE
Gl (/7173 CYANICE
ET-4 06/10/77 CYANIOE
6T+ 10/09/7 CYANICE
Gl-4 10/16/80 CYANICE
G-+ 03/31/81 CYANICE
G+ 10/06/61 CYANIE
6T+ 11/0/8]1 CYANICE
G- 04/23/82 CYANIDE
GT+4 09/17/682 CYANICE
ET-4 05/17/83 CYANIDE
FUKRIE

G4 04/06/76 FLURIOE
GT+4 11/29/76 FLURIDE

=SHEEEEEEEEREREE88E88,
2 27 222223232323232233] 22332333
HEEE8EEEEaEEE55885ER888EE888 BEE8EEs!

SEIEHBEEE!

—
—
[ ]

g+ 04/17/80 FLUCRICE
aT-+4 10/14/80 FLURIOE

Fafalalalafaldulaaballalaffdadabaalalafaladalat abadafaaladdabafafafald i
DA DADADADADADADA DDA DDA DDA DDA DA DDA D DR DA DB DA ER DDA DA DA DA DA DA D A DA DA DA A DAL
c:ﬂ:amc)l:)cn::)c:r_'n:)l:u::m::u:)r_-u:n::r.:u:cu::l:n:u:r:u:lao::u:lmcmcmmcaamcl:rnm(nmwc’baru:Jmt:n—.)

9999999299 P99999305799RERPR9RT



A Paeto. 7
B/ 12/8

f l - CHEMISTRY A0 WATER CLALLTY: DATA FOR FERVALD, CHIO-
k ONY  OHR  DAT OF PARWETER. WNIT WLLE OMR  (ETEL- 0T
: E D WELID SAPE MERD TNF OATA OF
' LINIT WP
: G+ O/31/8 FLLORICE AL 0.1 0.000C (E° %"
~ G4 10/0/EL FLUR'E BL - 0160 0,000 QEPA o
, G4 11/06/81 FLLORIZE e 0160 0.0000 CEPA ®i
04 DW/Z3/E0 FLLORICE L CXTMe 0.3 OEPA 20
1 0+  (/TI/& FLRIE G COOMe 0,000 BPA B
8+ (5/17/63 FLLRIE oL 0.0 0.000C P %0
e S AR R Im 0.0 s
l A OB AP AL 3000 0.0 %0
- o~ R ETA AL 7AW 0.0 B0
B4 D4/05/% HANED NONCABOWTE €L 2000 0,000 CEPA %0
T 11/29/% HAONED NONCABOWTE e GOCMe 0,000 0P ®.1
G I/E/T) NS NNARBONTE oL O M 0.0000 CBPA 20
T+ B/R/R NS NNCABITE 1 CODMe 0,000 GEPA B0
G+ (/27 NS NOCABONTE oL COUOMA  0.0000 CEPA B0
B4 04/10/79 HAONESS NONCABOWTE oL CO0Me  0.000 GPA B0
G4 10/0/7 NS NNABOMTE i QO M 0.0000 GEPA =0
I T G/17/80 DN NONCAROW ML OMOMe 0000 CEPA E
_ B4 10/16/80 HAENEE NONARRONATE e COOMe 0000 OEPA %10
: < /3L/6 DN NOCABINTE WL 1800 0,000 0P B0
B4 10/0b/B1 HAOND NONCAROMWTE L COMe 00000 CEPA 50
G4 11/0/B1 HAONES NONCARBONATE /L OO 00000 CEPA B
. Bl-6  04/Z3/E0 HARONESE NONCAROMATE WG COM 0,000 CEPA =0
{ Bt (B/TI/E HANE NONABINTE e COCMe 00000 CEPA E
; G (B/17/E3 HARDND NNCAROWTE WL SR 0,000 CEPA %0
o4 LEAD () el 005 0,000 ®.0
' G4 O/0a/7% LEAD (FB) T OO M 00000 O E
o4 1W/Z/T LR () M CO0Me 0.0 GEFA E.0
B4 Oa/1/7 LEAD (PB) 6L DO 0000 OOOH %0
g<  0T/7 ED () G 0.0 BOL 0,000 CEPA B0
G+ BB LED () oL 0000 BOL  D.0050 CEFA %0
- e+ (/7R LR () i 000 B0 00050 OEFA &
G+ G410/ LED (PB) e OO BOL  0.0100 CEPA ®.0
: 0+ \W/O/R LR () el 000 B0, 0,000 CEPA B0
G4 G4/17/0 LEAD (RB) B/l COIBO 0.0 CEPA =0
l G4 10/1/80 LERD (PB) 6L 000 M0 0,000 GEPA E0
. B (/318 LA () WG OO M 0000 CEPA B0
; G+ 10/0/81 LERD (FB) e 0080 0.050 GPA &0
~ B4 11/06/81 LERD (D) e 0000 BOL 0,050 GEPA &0
e & LA (B e 0080 0,010 GEPA =0
o+ A& LD () A 0000 WA 0.0000 CEPA %0
§= O+ (/A6 LED () G 0.0m M 0.0000 OEPA %0
a4 b NOEIM (5) oL %00 0,00 EPA &0
G4 11/3/% NOEIN () B 17,00 0,000 0EPA B0
' B4 OW/14/TI WO (16) oL 10,000 0,000 Q00K %0
G4 I/ NOEIN () oL 9.000 0,000 (EPA B
_ B+ (/0B WAEIM () e 400 0,000 CEPA ®1
B4 (V2B MO () e 3,00 0,000 CEPA %0
G4 0/1075 NGB () B 4,00 0,000 CERA 20
0+ 1009/ MRS (5) 6L T.00 00000 6P B
: G4 GA/11/E WAEIN () e/ 2m 1m0 G &0
~ < 10/15/80 MGG (6) B .00 0,000 0P ®.0
, g+ GALE WREIN (6) 6L 18,00 0,000 CEPA ®.0
' G~  10/0/81 MOESIM (G) L 2.0 i) &0
: B+ 11/0/8 WOEIN (T) B 7700 A %0
, B4 /TR NOEIN (6) oL 18,00 (£ B0
‘ B4 BIIE WOEIN (6 oL 2.0 3,000 EPA &0
l B+ B/17/E NOGIN (6 B 2. 0. 000 6P B0

Ry |
(=}
S
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CHEMISTRY AND WATER CLALITY DATA FOR FERVALD, QHIO

OTHR DATE (F PARAETR INIT VALLE QTHER
L 10 APE MASRD

Gl MIGHES (M) WL 5%.90C
Gr-4 04/06/7 WNGAEE. (M) G/l 0.00C M&
6T+ 11729176 MNAESE (M) L 0.0 M&
Gr-4 0/16/T1 MIGANES. (MN) oL 0.00C M
Gr- 10/03/77 MNAES. (M) oL 0.00C M&
Gr-+4 B/7/ MG (M) [ 0.4C
614 09/7178 WAGRET (M) oL 0.0X "¢
G+ 04/10/79 MAGANES (M) oL 0.0CC MW
GT-4 04/17/680 MAGANESE (V) L 0.1X
GT-4 10/16/80 MGAES. (W) A 0.0%
G- 3/31/81 MAGAES (M) G 0.0%
G~ 10/06/81 MANGAES. (MN) oL 0.1
Gr+4 11/04/81 MNGREE (W) oA 012
T4 Bh/3/%2 MAGAEE (M) oL 0.000 MW
6T+ (9/17/82 MGAEE. (M) 4 L8 0.000 M
GT-4 05/17/63 MAGAES (MY) G 0.0
a1+ M5 (METHIDE BLLE ATIE 9B.) MG 0.050
Gr-4 04/06/7 MBAS (METHYLENE ALLE ACTIVE SB.) MG 0.0%
6T+ 11/29/7% ¥BA6 (METHYLDE BLLE ACTIE SB.) MG 0.0m
GT-4 0/16/77 MBAS (MEHYLOE BLLE ALTIVE GB.) ML 0.0%m
GT-4 10/03/77 MBAS (METHNENE BLLE ACTIVE SB.) MG 0.0%
GT-4 5/05/8 MBS (METHYLENE BLLE ACTIVE 9B.) MG/L 0.040
GT-4 09/70/8 M85 (METHYLENE BLLE ACTIE GB.) MG/L 0.000 8L
G- C4/10/ 7 MBAS (METHYLENE BLLE ACTIVE SB.)  MG/L 2.9
ar-4 10/09/79 Y845 (METHYLENE BLLE ACTIE 9B.) "Gl 0.84
G4 04/17/80 ¥BAS (METHYLENE BLLE ACTIVE SB.) Mo/l 0.080
Gr-4 10/16/80 MBS (METHYLEE BLLE ACTIVE SB.) MG 0.0%¢
Gr-4 (3/31/81 MBS (METHYLENE BLLE ACTIVE 9B.) MG 0.000 MV
Gl+4 10/06/81 MBAS (METHYLENE BLLE ACTIVE 9B.) MGL 0.050
Gr-6 11/06/8! MBAS (METHYLENE ALLE ACTIVE 9B.) MG/ 0.0
ar-4 O4/Z3/82 MBAS (METHYLENE BLLE ACTIVE SB.) MG 0.0
Gr-4 05/17/&2 M6 (METHYLENE BLLE ACTIVE SB.) MG/L 0.000 8L
Gr+4 05/17/63 MBAS (METHYLENE BULE ACTIVE SB.) MG 0.4
ET-4 04/06/7 MEROLRY (HG) e 0.000 MW
G4 11/23/76 MERQRY (HG) A 0.000 MA
Gl-4 06/16/T1 YEROLRY (HB) e 0.000 M
GT-+ 10/03/77 MERQRY (HG) 78 0.000 MW
GT-4 5/09/B MERQLRY (HG) el 0.000 M
GT-4 09/21/8 YERORY (HG) oL 0.000 MW
G- 04/10/78 MERORY (HG) el 0.000 MW
Gl 10/09/7 MERORY (HG) L8 0.000 8L
e} DA/1/E0 MERORY (HG) A 0.000 M&
G-+ 10/16/80 MERORY (H3) ) /8 0.000 &
6T+ [03/31/8] MRORY (H6) L8 0.00C MW
ar-4 10/04/8] MERARY (HG) U8 0.000 MW
GT-4 11/04/81 MRORY (M) G 0.000 &
Gl 04/23/82 MEROLRY (HG) oL 0.000 M
Gl 05/17/82 MERORY (HE) A 0.000 M
GT-+4 05/17/83 MERORY (HG) MGL 0.000 MW
Gl 04/04/76 NIOEL (NI) L8 0.000 MW
Gl+4 11/29/76 NIOEL (NI) 6L 0.000 MW
GT-4 04/14/77 NIQEL (ND) /8 0.000 M
G- 10/03/77 NIGEL (NI) A C.000 MW
98] 0/09/% NIQEL (ND) L8 0.000 &
Gr-+4 09/21/7 NIOEL (NI) oA 0.000 MW
G- 04/10/7 NICKEL (ND) oA 0.000 W&
GT-4 10/09/79 NIGEL (NI) 8 0.000 M
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CEMISTRY ANDUATER QUALITY DATA FOR FERNALD: CHIO

OTHER 0ATE OF PARAETER INIT WALE OTHR  (ETEC- SURE 1 3t
EL D WAL MAERD TION OF DATA F

LIMIT AP
6T+ 04/17/80 NIGGEL (Ni) oA 0.000M¥  0.0000 CEPA B
GT-6 10/16/80 NIOEL (NI) /L 0.0C M4 0.0000 CEPA =.0
Gl< 03/31/81 NIGEL (NI) oL 0.0 M  0.0000 GerA &L
Gr-4 10/06/8! NICKEL (NI L 0.000Mw  0.0000 OEPA Z.0
G- 11/06/81 NIOEL (N:) oA 0.00 M  0.0000 OEPa 2.
GT-4 04/Z3/82 NICKEL (ND) L 0.00M»  0.0000 GEPA 5.0
GT-4 09/17/82 NIOEL (NI) MG 0.000 &  0.000C CEPA - 5.0
Gr-4 05/17/83 NIQKEL (NI) L 0.000 M 0.0000 QEPA Z.0
Gr-4 04/04/76 NITRATE a0 0.000 8L 0.0500 (EPA o0
GT-4 11/29/7% NITRATE /8 0.000 M 0.000C CEPA 23
ag] 06/14/77 NITRATE L8 0.000 0L 0.100C QOCH &L
GT-4 10/@3/77 NITRATE ML 0.20 0.0000 CEPA &8
Gr-+4 (05/09/78 NITRATE [y /8 0.0 8L 0.0500 CEPA 5.0
G4 09/21/78 NITRATE A 0.00B0L  0.0500 CEPA yo Ry
6T+ 04/10/79 NITRATE ML 0.000 Mv& .  0.000C (E°A &0
GT-4 10/09/79 NITRATE oA 0.000 M 0.000C CEPA a0
G4 04/17/80 NITRATE 1GL 0.000 M 0.0000 (EPA =R
614 10/16/80 NITRATE oA 0.000 M 0.0000 (EPA 5.0
QT4 {03/31/81 NITRATE GL 0.00 80  0.0500 GEPA 5.0
GT-4 10/04/81 NITRATE L8 0.000 8L 0.0500 CEPA &.0
G-+ 11/06/81 NITRATE oA 0.00 0. 0.0500 CePA 5.0
T4 11/06/8] NITRATE L 0.010 0.000C CEPA 2.0
G4 04/Z3/82 NITRATE A 0.00Me  0.0000 CEPA 5.0
GT-4 09/17/62 NITRATE A 0.000 80  0.0500 CEPA 5.0
GT-+4 05/17/83 NITRATE ML g.omeq 0.0500 GEPa &0
GT-4 NITRATE - NITRITE (NOZ - NO3) Y 0.00 0.0000 3.0
G- 04/04/75 PHENQL 6L 0.000 M  0.000C CEPA 5.0
G- 11/29/76 PHENDL oL 0.00 M  0.0000 CEPA &.0
G4 06/14/T7 RENQL oL 0.00C M 0.0000 0OCk 2.0
-4 10/03/77 PHENL oL 0.000 M 0.0000 CEPA a.0
Gr-4 05/09/8 PHENOL oL 0.000 M  0.0000 EPA 2.0
Gr-4 09/Z1/18 PHENDL /8 0.000 M D.0000 (EPA 5.0
g 04/10/79 AHENLL L8 0.00 M4  0.0000 (EPA &.0
Gr-4 10/09/8 PHENLL oL 0.00 B0 0.00220 CEPA 5.0
GT-+4 04/17/80 PHENOL A 0.000 M  0.0000 (EPA &.0
GT-6 10/16/80 AHENQL L .00 BOL  0.0020 (EPA a.0
Gr-4 @3/731/8] AENL 8 0.00 80 0.0020 (EPA 2.0
G4 10/04/81 PHENOL AL 0.000 M¥  0.0000 CEPA 2.0
Gr-4 11/04/81 PHENDL G 0.00 @0 0.00Z GePA =0
GT-4 Wz L 0.00 M  0.000 (EPA &0
GI-4 09/17/82 AENOL GL 0.000 M 0.0000 (EPA =Ry
e+ 05/17/63 PHENOL e 0.000 M 0.0000 (EPA 310
ar+4 04/04/76 PHISPHATE O/R /8 0.000 M¥  0.0000 CEPA a.0
G4 /A6 PHOPHTE OR 8 0.00 M 0.0000 CEPA 2.0
Gr-+4 0&/14/T7 PHISHATE OR 8 0.000 M4 0.0000 0G4 5.0
GT-4 10/03/71 PHOEPHATE OR e 0.000 M  0.0000 GEPA 2.0
Gr-+4 (5/09/78 PHSPHATE OR /8 157.0m 0.0000 (EPA a0
614 09/Z178 PHSPHATE OR /8 .40 0.0000 CEPA 510
G-+ 04/10/7 PHISPHATE OR oL 0.000 M  0.0000 GEPA 5.0
Gl-6 /7% POAHTE OR [ 0.00MA  0.0000 GEPA 310
Gr-4 04/17/60 PHISPHATE OR A 0.00 M  0.0000 (EPA 2.0
G4 16/80 PHOEPHATE O/R L 0.000 M  0.0000 CEPA a.0
G-+ {3/31/8] PHISPHATE OR oL - 0.00MA  0.0000 GBA 2.0
Er-4 10/06/81 PHEPHATE O/R 7Y/ 8 0.00 M  0.0000 GERA a0
Gr+4 11/04/8] PHISPHATE OR oA 0.000 M  0.0000 GEPA 3.0
T4 0A/Z3/82 PHIEPHATE OR oL 0.000 M 0.0000 CGEPA a.0
6T 09/17/&2 PHISHATE ORR oL 0.00 M¢  0.0000 CEPA 5.0
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CHEMISTRY AND WATER QUALITY DATA FOR FERMALD, OHI0

OTHR QATE (F PARAETER WNIT WUE OTHR  CETEL- SORCE 1 2
L D SAPE MASRD TION OF DATA F

LIMIT APE
G4 05/17/83 PHISRHATE OR G 0.000 v 0.0000 CEPA E.2
GT-6 04/06/76 PHISPHATE TOTAL W/l 1008.000 0.0000 CEPA 5.0
G- 11/29/75 PHOPHATE TOTAL MGL %1.00 0.000C (EPA 5.0
Gr-4 06/16/77 PHOSPATE TOTAL L &.000 0.003C QDOH =0
GT-4 10/03/77 PHOEPHATE TOTAL ML 3.1 0.000C CEPA 5.0
Gr-6 05/09/78 PHSHATE TOTAL /8 0.00 ¢ 0.0000 CEPA 5.0
G- 09/71/8 PHISPHATE TOTAL ML 0.00 M 0.0000 CEPA &0
G4 04/10/79 PHOEPHATE TOTAL ML 0.000 M 0.0000 CEPA &1
G- 10/09/7 POPHATE TOTAL GL 0.000 M 0.00C CEPA 5.0
GT-4 04/17/80 PHSPHATE TOTAL G 0.000Mw  0.0000 CEPA o R
g 10/16/80 PHOSHATE TOTAL G 0.000 M 0.0000 CEPA 5.0
GT-4 [3/31/8] PHIGHATE TOTAL oL 0.00CMw  0.0000 CEPA 2.0
6T 10/0/81 PHOSPHATE TOTAL 8 0.000 M D.0000 CEPA 5.0
GT-4 11/06/8] PHOSHATE TOTAL oA 0.00 M 0.0000 CEPA a.0
G4 04/23/02 PHIPHATE TOTAL L8 0.000 M¢  0.0000 CEPA &0
G-+ 09/17/82 PHSPHATE TOTAL /8 0.000 M (0.000C CEPA 2.0
614 05/17/83 PHOPHATE TOTAL ML 0.00Mw  0.000 CePA S.0
GT-4 PHOSPHOROE L .40 0.0000 3.0
G- 04/04/76 PHISPHORQLE 8 1.0 0.000C EPA 5.0
G-+ 11/29/76 PHOSPROS L 0.000 M 0.0000 CEPA 3.0
61+ 04/14/77 PHOSPHIROS ML 0.00Mw  0.0000 QO =.0
GT-4 10/03/T7 PHOSPHOROLS L 1.30 0.0000 OEPA 5.0
gy 05/09/78 PHISPHIRALE ML .30 0.0000 CEPA 5.0
GT-4 05/27/78 PHOSPHOROLG L .00 0.0000 CePA 5.1
6T 04/10/7 PHISPHIROLS ML 16.20 0.0000 CEPA 5.0
GT-4 10/09/7 PHOEPHOROLS L8 48.000 0.0000 QEPA Z0
G4 04/17/80 PHOSPHIRALG G 9.000 0.00 EPA 5.2
GI-+ 10/16/80 PHOEPHIROLE /L 6.20 0.0000 CEPA &0
ar- (3/31/81 PHISPHOROLE 8 .90 0.0000 CEPA 3.0
Gl 10/04/81 PHOSHROLE ML 42.900 0.000C CEPA 5.2
Gr+4 11/06/61 PHOSHRALE 8 42.400 0.0000 CEPA 5.0
GT+4 82 PHISPHIROLE WL 0.400 0.0000 EPA 5.0
g 09/17/82 AOSPHROE 8 2.500 0.0000 CEPA S0
Gl 05/17/83 PHISPHOROE L 5.48 0.0000 CEPA &.0
6T+ POTASSILM (K) G 186.000 0.000 5.0
G4 04/06/76 POTASSILM (K) L 5.000 0.0000 CEPA 5.0
g 11/29/76 POTASSILM (K) 8 45.000 0.0000 CEPA 5.0
Gl 04/16/T7 POTASSILM (K) oL .00 0.0000 QDOH &0
GT-4 10/G3/77 POTASSIWM (K) oA 45.00 0.0000 CEPA =.0
BT+ (5/09/8 POTASSILM (K) L 41.000 0.000C CEPA &0
G4 (/2178 POTAESILM (K) 78 &.000 0.0000 CEPA &.0
Er-4 04/10/7 POTASSILM (K) oL 102.000 0.0000 (EPA a0
el 10/09/7 POTASSIM (K) 6L 76.00 0.0000 QEPA 3.0
T4 04/17/80 POTASSILM (K) 6L 104.000 0.0000 CEPA &40
6T+ 10/16/80 POTASSIM (K) A 15.000 0.0000 GEPA 5.0
G-+ [3/31/81 POTASSILM (K) 6L 165.000 0.0000 CEPA 2.0
G- 10/06/81 POTASSIM (K) G 20.000 0.0000 (EPA 2.0
G-+ 11/06/81 POTASSIL (K) 8 40.000 0.000C CEPA 3.0
G4 0A/Z3/&2 POTASEILM (K) 6L .00 0.0000 (EPA a0
GT-4 09/17/82 POTASSILM (K) L8 20.00 0.0000 CEPA 2.0
Gr+4 05/17/83 POTASSILM (K) G 3X.00 0.0000 CEPA 5.0
G+ POTASEILM - 40 (K4D) PC/L 2%.10 0.000 2.1
ag 04/06/75 RESIOLE TOTAL FILTERD (DISS.) 8 Z7.00 0.0000 (EP4 &0
G-+ 11/29/7 RESIQE TOTAL FILTERED (DISS.) G 1977.000 0.0000 (EPA 2.0
a4 06/14/T7 RESIOE TOTAL FILTERD (DISS.) GL 144C.000 0.0000 (DH a.0
614 10/03/77 RESIQLE TOTAL FILTERED (DISS.) L 0.000 M 0.0000 CEPA 2.0
aT- 05/09/7 RESIOLE TOTAL FILTERED (DISB.) oL §7%.000 0.0000 CEPA &.0

4
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CHEMISTRY AND WATER QUALITY DATA FOR FERNALD, OHIO

CONTY  QTHR DATE (F PARAMETER . WNIT WULE OTHER  DETEC- SORCE
LD WELID SRE MASRD L'{'Iﬂ (F 0ATA
a1 (%/71/7 RESIDE TOTAL FILTERED (DISS.) M &8 A
G4 04/10/7 RESIOE TOTAL FILTERED (DIS5.) /L 1173 A
ar<4 10/03/73 RESIOLE TOTAL FILTERED (DISS.) G 1210
6T+ 04/17/80 RESIOE TOTAL FILTERED (DISS.) /L 113

6T 10/16/80 RESIDLE TOTAL FILTERED (DISS.)
GT-4 (3/31/81 RESIDLE TOTAL FILTERED (DISS.)
6T+ 10/04/81 RESIOLE TOTAL FILTERED (DISS.)
G- . 11/04/81 RESIOLE TOTAL FILTERED (DISS.)
614 04/23/&2 RESIDE TOTAL FILTERED (DISS.)
T4 09/17/82 RESIOLE TOTAL FILTERED (DISS.)
Gl 05/17/63 RESIOLE TOTAL FILTERED (DISS.)
61+ 04/06/76 SELENIM
Gl 11/29/7%6 SELENILM
Gl 06/14/77 SELENIM
614 10/03/77 SELENIM
Gi-4 (5/09/7 SELENIUM
Gl 05/21/ 7 ELENIM
T4 04/10/79 SLENIM
) 10/09/7 ELENIM
Gr-4 04/17/80 SELENIM
Gl 10/16/80 SELENILM
Gl 03/31/81 SELENILM
G- 10/04/81 SEENIUM
614 11/06/8] SELENILM
614 0/Z3/82 FLENIM
BT~ (/17/8 SLENILM
GT-4 05/17/83 ELENIM
SIDILM (NA)
GT-4 04/05/76 DI (NA)
G4 11/29/76 SDIM (NA)
GT-4 06/14/77 SDILM (NA)
GT-4 10/83/77 SIOILM (NA)
Gr-+4 05/0%/7 SIDILM (NA)
Gl 07178 SO ()
GT-4 04/10/7 SDIM (NA)
GT-4 10/09/7% SOILM (NA)
GT-4 04/17/80 SDIM (NA)

>
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0.000 3.

0.000 3.

24.000 B.

%40.000 3.

630.000 3.

4%5.000 3.

30.00 2.

26.000 5

163.000 3.

17.00 3.

25.000 D,

45.00 5.

Gl 10/16/60 SDILM (NA) 53.000 XD (EPA Zz.
Gr-4 03/31/81 SIOILM (NA) 8.0 .00 (EPA 5
GT-4 10/06/81 SOOI (NA) 45.000 0000 (EPA 2.
Gr-4 11/04/81 SOILM (NA) 4S.000 .0000 GEPA =)
GI-4 04/Z3/82 SIDILM (NA) & .00 .0000 CEPA 5.
Gr+4 09/17/&2 SDIM (NA) %.00 .0000 (EPA =)
Gr-4 05/17/83 SIDILM (NA) SO0 0.0000 GERA 3.
GI-4 04/05/76 STRONTILM (R) 0.00 M 0000 (ERA )
Gr-4 11729776 STRONTILM (SR) 0.000 M& 0000 (ERA =
T4 06/14/77 STRONTIM (R) 0.000 MW .0000 COH 5.
Gr-4 10/03/77 STRONTIWM (R) 0.000 & [0 CEPA D
Gr-+4 05/07/78 STRONTILM (R) 0.000 M 00D (EPA 5.
GT-4 Q7178 STRNTILM (R) 0.00 M 0000 CEPA 3.
ag 0V/10/79 STRONTIWM (R) 0.000 M 00 CEPA 3.
GT-4 10/09/79 STRONTILM (SR) 0.000M¢  0.00I0 (EPA 3.
ar+4 04/17/8C STRONTILM (SR) 0.00BOL 0.2 GEPA >,
64 10/16/80 STRONTILM (R) 0.0080. 0.200 GEPA .
ar-+4 [3/31/81 STRONTILM (R) 0.000 M D.0000 CEPA 5.
Gr-4 10/04/81 STRONTILM (R) 0.000Ma  0.0000 CEPA 3.
G4  11/0s/81 STRONTIUM (R) 0.000 W%  0.0000 CEPA .
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CHEMISTRY AND WATER QLALITY DATA FOR FERNALD, (HIO
CONTY DATE (F PARAMETR WNLT VALLE OTHR  (ETEC- SORCE 0EPTH
WL D Wi SAPE MASRD TION OF DATA F
LIMIT AP
6T 04/Z3/82 STRONTILM (R) ML ) (EPA
G- 09/17/2 STRNTIWM (R) ML M 0E°A
GT-4 05/17/63 STRONT LM (9?) Mo/ N (EPA
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0 ) 04/17/80 QLFATE (S04) "/
6T+ 10/16/80 SULFATE (S04) E//L

——

G- 11/06/81 QLFATE (S4)
G-+ 04/23/82 SUFATE (S04)
6T 09/17/82 SUFATE (S04)
6T+ 05/17/83 QLFATE (S04)
6T+ 04/06/76 TEMPERATURE
GT-4 11/29/% TEPERATURE
G- 05/16/T7 TEMPERATURE
6T+ 10/03/77 TEMPERATLRE
o/ EMPERATLRE

FEEE

DPERATURE
GT-4 @3/31/8] TEMPERATLRE
g 10/05/81 TEMPERATLRE
G4 11/06/81 TEMPERATLRE
Gr-4 06/3/20 TOFERATLRE
Gl 09/17/82 TEMPERATURE
Gl 05/17/63 TOFERATUE
Gr+4 TOTAL DISSOLVED SOLI0S (TOS)
Gr- TOTAL IRON (FE)
ET-4 04/06/76 TOTAL IRON (FE)
Gr-+ 11/29/7% TOTAL IRON (FE)
0&/14/77 TOTAL IRON (FE)
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GT-4 04/06/76 TOTAL KJELDAHL N (TKN)
G-+ 11729776 TOTAL KJELDAHL N (TKN)
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AT OF PARAETR
SHPE MR

<

It VALLE OTHER

04/14/77 TOTAL KJELDAHL N (TKN)
10/03/77 TOTAL KJELDAHL N (TKN)
05/09/7 TOTAL KJELDAHL N (TKN)
09/Z7/7 TOTAL KJELDAHL N (TKN)
04/10/7 TOTAL KJELDAHL N (TKN)
10/09/7 TOTAL KJELDAHL N (TKN)
04/17/80 TOTAL KJELDAHL N (TKN)
10/14/60 TOTAL KJELDAHL N (TKN)
[@/31/81 TOTA. KJELDAH. N (TKN)
10/04/81 TOTAL KJELDAHL N (TKN)
11/04/81 TOTAL KJELDAHL N (TKN)

09/17/&2 TOTA. KJELDAH. N (TKN)

05/17/83 TOTAL KJELDAH N (TKN)

04/04/76 TOTAL QRGANIC CARBON (TOC)
11/29/76 TOTAL CRGANIC CARBON (TOC)
04/16/77 TOTAL QRGANIC CARBON (TOC)
10/03/77 TOTAL CRGANIC CARBON (TOC)
05/05/7 TOTAL QRGANIC CARBON (TOC)
09/27/ TOTAL ORGANIC CARBON (TOC)
04/10/79 TOTAL QRGANIC CARBON (TOC)
10/09/7 TOTAL CRGANIC CARBON (T0C)
04/17/80 TOTAL QRGANIC CARBION (TOC)
10/16/80 TOTAL CRGANIC CARBON (T0C)
03/31/81 TOTAL QRGANIC CARBIN (TOC)
10/04/81 TOTAL CRGANIC CARBON (TOC)
11/04/81 TOTAL CRGANIC CARBON (TOC)
04/23/82 TOTAL CRGANIC CARBON (TOC)
09/17/82 TOTAL QRGANIC CARBON (TOC)
{5/17/83 TOTAL ORGANIC CARBON (TOC)

LRANIL (U)

1N
04/06/7 ZINC
12977 1IN
0&/16/T7 2INC
10/ ZIN
5/09/7 1IN
&/0/B UX
09/21/8 1IN
0/10/8 I
10/09/7 1IN
0a/17/80 7IX
10/14/80 ZINC
[3/31/81 1IN
10/04/81 2INC
11/06/81 ZINC
04/23/&2 I
g 1IX
05/17/8 1IN
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* CHEMISTRY AND-WATER QUALITY DATA FORFERNALD, GHIO — -~ —~ = = = ~

OTHR DATE (F PARAETER WNIT VALLE OTHER - 07T

LD SAMPE MASRD TION (F DATA oF
LMy AP

6T+ 04/17/80 eH 0.000 Mw (EPA

G4 10/16/80 #H 0.000 N QEPA

a1+ 03/31/81 e 0.000 M (EPA

GT-4 10/06/81 pH 0.010 W (EPA

g1+ 11/06/81 pH 0.000 W (EPA

Gr-4 04/23/82 eH 1 (EPA

a1+ 09/11/& H 0.00 W (EPA

6T+ (5/17/83 H 6. (EPA

G5 BARILM (BA) 0

1-5 CHEMICAL OXYGEN DEMAND (CQD) 6.

G- N COPPRR (QU) )

Gr-5 LEAD (FB) 0.

G- TOTAL [RON (FE) 0

G615 IIN ]

Gr-6 @/19/73 ALKALINITY Jal

GT-4 0/19/73 AKALINITY &

G- 05/02/73 ALKALINITY (.

Gl-$ 05/22/% ALKALINITY 90

G- 11/19/76 AALINITY 93

G4 06/30/7 ALKALINITY 1]

— e

G- 11/1977 ALMINN (AL)
T4 04/30/75 ALLMINNM (AL)
GT-% 04/07/76 ALLMINN (A.)
a4 03/19/73 AMNIA AS N
Gl [/19/73 AMONIA A5 N
G- 05/02/73 AMONLA AS N
Gl (5/22/7 AMNIA A5 N
G1-6 11/19/74 AMNIA A5 N

04/30/75 AMNIA AE N
Gr-6 04/07/76 AINIA A6 N

2NBBEEEE8E8E8EE8E8E80RFEBYEEEE888
222222

BEEBE8E8E5E8E8E8ESE8EERERRREEE8REE

o~
—
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Gl-6 11/19/7 ARSENIC (46)
00/2/75 ARENIC (A5)
Gl 04/07/76 ARGENIC (A5)
T4 @3/19/73 BRI (BA)
6T-6 [/19/73 BARILM (BA)
G- (5/02/73 BARILM (BA)
616 (5/Z/Th BRI (BA)
Gr-é 11/19/7% BARILM (BA)
04/30/75 BARILM (BA)
ar-4 04/07/76 BARIM (BA)
Gl-4 03/19/73 CAIMILM

(B/22/76 CAMILM
Gl 11/19/7% CADMIWM
GT-6 04720/ CAMILY
Gl 04/07/76 CADMILM
6T @/19/73 CALIWN (CA)

2222228322222 2332233
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CHEMISTRY AND WRTER -QUALITYDATA FOR-FERNALD, (HIO

DATE (F PARAMETER WNIT VALLE OTHER - 0EFTH
SHPE  EAERED TION OF DATA F
LiMT APs

@/19/73 CACIM (CA) 8 .00 0.000C CEPA c.0
B/02/73 CALLILM (CA) oL 0.00 M 0.000G EPA 0.0
05/22/% CACIWM (CA) G 0.000 M 0.0000 CEPA 0.0
11/19/7 CALIUM (CA) /L 0.000 &  0.0000 CEPA .0
04/30/75 CALCILM (CA) /8 0.000 M  0.0000 GEPA 0.0
04/07/76 CALCILM (CA) oA .00 0.0000 CEPA 0.0
03/19/73 CHEMICAL OXYGEN 0EMAND (CD) L8 0.000 Mv  0.0000 GEPA 0.0
@/19/73 CEMICAL OXYGEN DEMAND (COD) 8 7540.000 0.0000 (EPA 0.0
05/02/73 CHEMICAL QXYGEN DEMAND (COD) oA 1240.000 0.0000 (EPA 0.0
05/22/76 CHEM.CAL OXYGEN DEMAND (COD) L 0.000 M  0.0000 CEPA 0.0
11719776 CHEMICAL OXYGEN DEMAND (COD) oL .00 0.0000 CEPA 0.0
04730/ CHEMICAL OXYGEN DEMRD (COD) G 2.0 0.0000 CEPA 0.0
04/07/76 CEMICAL OXYGEN DEMAD (COD) /8 40.000 0.0000 CEPA 0.0
©/19/73 CLORIDE L8 3.0 0.000C CEPA 0.0
0©3/19/73 CHORIDE oA 76.000 0.0000 CEPA 0.0
05/Q2/73 CHLORICE ML 61.000 0.0000 QEPA 0.0
05/2/7 CLRRIDE oL 57.000 0.0000 QEPA 0.0
11/19/% CLRRIE oL 7.0 0.0000 CEPA 0.0
04/30/7% CLRIDE oL 20.00 0.0000 (EPA 0.0
04/07/76 GLORICE oL 160.000 0.0000 CEPA 0.0
03/19/73 CROMILM oL 0.8 0.0000 CEPA 0.0
B/19/73 CROMIM ML 0.000 v 0.0000 GEPA 0.0
05/02/73 CHROMIM oA 0.000 A0  0.0300 CEPA 0.0
/2% GROMILM /8 0.000 M 0.0000 CEPA c.0
11/19/7 CROMIM oL 0.000 M  0.0000 CEPA 0.0
04730/ CHROMILM WL 0.000 M4  0.0000 CEPA 0.0
04/07/76 CHROMILM oA 0.000 Mv  0.0000 CEPA 0.0
03/19/73 CODLLTIVITY veos/on  23%.000 0.0000 QEPA 0.0
03/19/73 CONDLCTIVITY vhaos/ca  3400.000 0.0000 CEPA 0.0
B/02/73 CDLTIVITY veos/ce  250.00 0.0000 EPA 0.0
05/2/7% CONLLTIVITY vhaos/cn  2100.000 0.0000 CEPA 0.0
11/19/7 COOLCTIVITY veos/ca  2000.000 0.0000 (EPA 0.0
04/3/7% CONDLTIVITY veos/ca  Z300.000 0.0000 CEPA 0.0
04/07/76 CONLCTIVITY veos/ca 0.000 N 0.0000 CEPA 0.0
3/19/73 COPPER (QU) G g0 0.030 GEPA a.0
[03/19/73 COPPER (QU) Y8 0.000 M 0.0000 CEPA 0.0
05/02/73 COPPER (QU) L8 M 0.0000 GEPA 0.0
05/ COPPER (QU) oL 0.000 M 0.000 CEPA 8.0
11/19/7% COPPER (QU) oL 0.000 M 00000 OEPA 0.0
04720/ COPPER (QU) A 0.000 M  0.0000 (EPA 0.0
04/07/76 COPPER (QU) oA 0.000 M 0.0000 CEPA 0.0
M/19/73 CYANIOE G 0.0 80 0.0100 GEPA 0.0
03/19/73 CYANICE /8 0.000 M4  0.0000 CEPA 0.0
Q/73 CYANIDE [ 8 0.000Mv  0.0000 GEPA 0.0

4 CYANIDE L 0.000 M  0.0000 OEPA 0.0
1119774 CYANIE L8 W 0.0000 (EPA 0.0
/75 CYANI oL - 0.000 M 0.0000 GEPA 0.0
04/07/76 CYANIDE oL W 0.0000 GEPA 0.0
@©/19/73 ALKRIOE A 0.000 M  0.0000 CEPA 0.0
@/19/73 FLLORICE [, /8 A (EPA 0.0
FLLKRICE oA 0.000 M 0.0000 OEPA 0.0

05/2/76 FLURICE oL 0 Ma 00 (EPA 0.0
11/19/7% FUXRICE GL - .20 0.0000 (EPA 0.0
03/ ALLIRIGE (78 0.3 0.0000 CEPA 0.0
04/07/7% FLUORIOE oL 0.20 0.0000 (EPA 0.0
[03/19/73 HARDNESS NONCARBONATE /L 13.00 ‘ GEPA 0.0
03/19/73 HRDNESS NONCARBOMATE 6L 2600 (EPA 0.0
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GEMISTRY A0 WATER QALITY DATA FOR FERVALD, OHI0

OTHR DATE (F PARAMETER NIT WALLE QTHER
L 1D SPE AR

) (5/02/ T3 HADNESS NONCARBONATE A 158.00
G- (B/22/7% HARDNESS NONCARBOMATE /L 344.000
Gl 11/19/7% HARDNESS NONCARBONATE ML .00
G- 06/30/7 HARONESS NONCARBONATE /L .00

ar-6 04/07/76 HARDNESS NONCARBONATE ML 0.000 M¢
I [03/19/73 LEAD (FR) A 0.000 BML
Gl B/19/73 LEAD (PB) 0.000 Mé
G+ /RT3 LEAD (PB) 8 0.000 M@
GT-4 B2/ LEAD (FB) 8 0.000 MW
Gl-¢ 11/19/76 LEAD (PB) oL 0.000 M4
ar-$ 0/30/5 LEAD (FB) oA 0.000 M
GT-4 04/07/7 LEAD (PB) , L 0.000 MW
ag ©/19/73 WQEIWN (M6) G 2.0
GI-6 [3/19/73 WOESIM (M) 8 Z1.000
G4 5/2/73 MRESI (MG) 6L 0.0 M@
G- B/22/7 WOEIU (6) [y Y8 0.000 M
Gr+$ 11/19/7 WEESIW (MG) oL 0.000 M&
G- 0/3/75 WAESIM (MG) /8 . 0.000 MW
61+ 04/07/7 WOESIM (MG) eA 14.000
GT-6 (3/19/73 WANGAE. (W) L 2.690
Gl G/19/T3 MNAEE (M) G 0.000 MW
Gl-$ (5/02/T3 MNANEEE (M) Y8 0.000 MW
Gl (5/22/7 MGAESE (MN) L 0.000 M
Gl-6 11/19/7 MIGREE (W) L C.000 M
Gr-6 04/30/75 MAGAESE (MV) G 0.000 M
Gr-6 04/07/76 MAGAEE. (M) oL 0.00C W&
G- @N9/T3 M ( BLE ATIESB.) ML 0.000 MW
Gl O/19/73 S (ETHLEE ALLE ACTIVE 3B.) MG 130.000
G- ®/Q/73 6 (ETLDE BLLE ACTIE 9B.) MGL 110.000
) /7 W5 (METHILENE BLLE ACTIE GB.) 16 .M
Gl 11/19/7 M5 (METHYLENE BLLE ACTIVE SB.) MG/ 0.210
6T /75 MG ( BUE ACTIE GB.) ML 0.210
G- 0A/07/76 M6 (METHILENE BULE ACTIE 9B.) MGA 1.1
Gl [3/19/73 MEROLRY (H6) L 0.000 BML
Gl 03/19/73 MERURY (HG) MG 0.000 MW
Gr-6 YERCLRY ( 8 0.000 M
G- % MERARY (HG) oA 0.000 MW
G4 11/19/% MERORY (H6) oL 0.000 MW
Gl YERORY (M) oL 0.000 M
6T /07776 MEBRORY (HB) 78 0.000 MA
el 03/19/73 NIOEL (NI) G 0.000 MW
G- B/19/73 NIOEL (NI GL 0.000 M
1) 05/02/73 NIQEL (NI) G 0.000 MW
GT-6 05/22/% NIGEL (NI) L 0.000 M&
G- 11/19/7 NIOE. (NI) G 0.000 MM
614 04730/ NIQKEL (NI) L 0.000 MW
el 04/07/76 NIKEL_(ND) MGA 0.000 MW
G- [03/19/73 NITRATE B 0.000 8L
G- 03/19/73 NITRATE oL 0.000 8L
er-4 (B/02/T3 NITRATE 8 0.00 8L
674 (05/22/76 NITRATE 6L 0.000 MW
Gr-6 11749776 NITRATE [ 8 0.0m
ar- 0473/ NITRATE oL 0.100
g4 .0A/07/76 NITRATE G 16,00
614 03/19/73 PHENQL oA 0.
G- 03/19/73 AENLL 78 0.02
T 05/02/73 PHENLL [ 8 0.0:0
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CHEMISTRY AND WATER QUALITY DATA FOR FERNALD, CHIO

OTHER DATE (F PARAMETER WNIT VALLE OTHR  (ETEC- SORC: 0TS

EL D SARE MASRD TION OF DATA oF
LIMT AP

GT-6 (5/22/74 PHENLL G M

G- 11/19/76 PENL ML "

G- 04730/ PHENLL G N

) 04/07/76 PHENOL ML M

G- 03/19/73 PHSHATE OR A A

GT-$ 03/19/73 PHEPHATE OR L MNA

6T+ (5/02/73 HOPHATE O/R MG M

GT-¢ (5/2Z2/7% PSHATE OR ML A

61 11/19/76 PHOSMATE O/R LR A

G- 04/3/7 PHEPHATE OR ML A

Gr-6 04/07/7 PHOSPHATE O/R ML M

GT-6 03/19/73 POSPHATE TOTAL ML )

ar- @E/19/73 HSHATE TOTAL 1G/L

G- 05/02/73 PHOSPHATE TOTAL ML

G- 05/2/1 PHESHATE TOTA oL

GT-4 11/19/74 POSPHATE TOTAL L

G- 04/0/7 PHSHATE TOTAL oL

Gl 04/07/76 PHISPATE TOTAL w/L

G146 03/19/73 PHSPHROLS MG

GT-4 @/19/73 PHOEPHOROLS ML A

G4 05/02/73 PHISPHIRAE MG/L MV

Gl /217 PHSHROE /L M

Gr-b 11/19/7% PHOSHOROLS L M

Gl 04/30/75 PHOSPHOROLE ML )

T4 06/07/76 PHSPHOROLS ML
GT-6 [3/19/73 POTASSILM (K) oL
95 03/19/73 POTASSILM (K) ML
G- 05/02/73 POTASSILM (K) ML
Gr- 05/22/74 POTASBIM (K) oL
Gl 11/19/7% POTASEILM (K) oL
Gl 04/30/75 POTASSILM (K) 8
GT$ 04/07/76 POTASBILM (K) L
Gl @/19/73 RSI0E T0TAL
Gl 0/19/73 RESIOE TOTAL
Gr-4 05/I2/73 RESI0E TOTAL
GT-6 05/22/7 RESIDE T0TAL
GT-6 11/19/7% RESIOE TOTAL
Gl 04/30/7% RESIOLE TOTAL

Gl-4 3/19/73 RESIOE TOTAL FILTERED (DISS.)

T4 &/02/73 RESIOE TOTAL FILTERD (DISE.)
05/22/7% RES!

Gr-4 11/19/76 RESIOE TOTAL FILTERED (DISS.)

04/3/7%5 RSIRE TOTAL FILTERD (DISS.)
Gl 04/07/76 mI]LH TOTAL FILTERED (DISB.)

a
d
R

‘g' 'g

g

o]

3

Z

GT-% 11719774 SELENIWM
Gr-6 04/30/75 SELENILM
Gr-6 04/07/76 SELENILM
G- 03/19/73 SILVR
98 03/19/73-SILVER
Gl 05/2/73 SILVR
ar$ /2% SILVR
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Page No. 18
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CEMISTRY AND WATER QUIALITY DATA FOR FERNALD, CHIO

CONTY  QTHR QATE OF PARAMETER 1T VALLE OTHR
LD ELID NPE SR

<

G- [3/19/73 SDILM (M) 6.0
G- [3/19/73 SIDIM (NA) 410.000
G- 05/@2/T3 SWIM (M) 35.000
GT-6 /217 SOIM (NA) 30.000
GT-6 11/19/7 SDILM (NA) S00.000
Gl-$ 06/30/75 SIDILM (NR) 70.00
G- 04/07/76 SIOIM (NA) 10:0.000
GT-6 03/19/73 STRONTIWM (R) 0.210
GT-6 @/19/73 STRNTILM (RR) 0.000 MW
GT-6 (/02/73 STRNTILM (RR) 0.000 M&
G1-6 05/22/76 STRONTILM (RR) 0.000 M
G- 11/19/7% STRONTIM (R) 0.000 MW
GT-6 0/2/75 STRONTIU (R) 0.000 M
Gl 04/07/76 STRONTILM (RR) 0.000 M-
g 03/19/73 SULFATE (S04) 2.00
GT-6 @/19/73 ALFATE (S04) 0.000 ML

G- (5/2/7% SUFATE (S06)
G- 11/19/7 QLFATE (S06)

04730/ ULFATE (SOk)
Gl 0A/07/76 SULFATE (S04)

3

Gl 11/19/7% TEMPERATURE

G- 04/30/75 TEFERATLRE

Gl %/07/76 TEFERATLE

GT-6 §3/19/73 TOTAL IRON (FE)

Gl B/19/73 TOTAL IRON (FE)

g (5/02/73 TOTAL IRON (FE)

Gl 05/22/% TOTAL IRON (FE)

95 11/19/7 TOTAL IRON (FE)

G- 04730/ TOTAL IRON (FE)

ar- 04/07/7 TOTAL IRON (FE)

8 ) [/19/73 TOTAL KJELDAHL N (TKN)

Gl 03/19/73 TOTAL KJELDAHL N (TKN)

Gl 05/02/73 TOTAL KJELDAHL N (TKN)
05/22/7% TOTAL KJELDAH. N (TKN)

EEREEEREEEE8:EN5EE8588888

2222333322322 %
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EL Lo bl b b Gl abdalafls 513 5 g apapaatalatalablabb bl atafaataty

@l

Gr-$ 11/19/7 TOTAL KJELDAHL N (TKN)

a4 073/ TOTAL KJELDAL N (TKN)

Gr-4 04/07/7 TOTAL KJELDAHL N (TKN) 1)
ar- 03/19/73 TOTAL QRGANIC CARBON (TOC) 1000.000
e 03/19/73 TOTAL QRGANIC CARBON (TOC) 1520.000
Gr-4 05/I2/73 TOTAL (RGANIC CARBON (TUC) 1750.00
Gl 05/22/76 TOTAL QRGANIC CARBON (TOC) ».00
Gr-6 11/19/7% TOTAL QRGANIC CARBON (TOC) 0.000 MW
G- 04/30/7 TOTAL CRGANIC CARBON (TOC) 0.000 M
GT-6 04/07/76 TOTAL CRGANIC CARBON (TOC) 2.00
GT-6 m19/3 1IN 0.02
Gl @/19/3 1IN 0.000 M
6T 0/R2/T3 1IN 0.000 M
Gl B2/ UK 0.000 M8
6T 1/19/% IIN 0.000 M
GT-4 0W/A® 1IN 0.000 MW
ET-6 04/07/76 TINC 0.000 M
6T @193 H 1.90
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0
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g
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CETEC- SOURCE
TION OF DATA
LIMT
0000 CEPA
0000 CEPA
0000 CEPA
0000 QEPA
000C QEPA
0000 CEPA
000 CEPA
0000 (EPA
0000 CEPA
0000 CEPA
0000 QEPA
0000 (EPA
000 (EPA
0000 CEPA
0000 CEPA
0000 CEPA
0000 (EPA
0000 CEPA
0000 (EPA
0000 (EPA
0000 CEPA
0000 CEPA
0000 QEPA
7000 EPA
0000 CEPA
0000 QEPA
0000 CEPA
0000 CEPA
200 (EPA
00 (EPA
0000 CEPA
g GEPA
0000 GEPA
0000 CEPA
200 (EPA
000 GEPA
0000 CEPA
0000 CEPA
0000 CEPA
0000 (EPA
0000 CEPA
0000 CEPA
0000 CEPA
0000 CEPA
0000 CEPA
00 GEPA
0000 CEPA
0050 CEPA
0000 CEPA
0000 (EPA
0000 CEPA
0000 CEPA
00 (EPA
(0 (EPA
(0000 CEPA
0000 CEPA
00D (EPA

........................................................

WLLE OTHR
A
A
M
A
M
M
A
A
N
A
M
A
M
MA
M
M
M
M
oA
gL
-y 8
M¥
e
MW
oAl
L
A
A
M
A
A
A
M
N
M
N
N
gL
A
A
A
A
A
A
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A
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G/l
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el
ML
8
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L
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oL
L8
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G
L
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L
MG
GL
G
L
8
)8
oL
L
L
oL
6L
6L
6L
oL
8
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L
L
6L
8
8
oL
oL
L8
8
8
78
B
BL
L
L8
L
8
oA
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CHEMISTRY AND WATER GLALITY DATA FOR FERVALD, CHIO
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TE (F PARAETER
S RD
A &
1A 86
IC (B
IC (B
IC (A5
IC (A5
IC (A
IC (A6
IC (A5
IC (A5
IC (A5
IC (A6
IC (A
IC (A5
IC (A8
IC (A5
IC (A5
IC (A6
IC (6
IC (A5
WM (BA
M (BA
WM (BA
M (BA
M (BA
M (BA
UM (8A
LM (BA
(M (BA
LM (BA
M (BA
M (BA
M (BA
M (BA
(B
M (BA
M (84
M
]
M
M
M
o
1
M
M
M
M
i
LM
M
M
N
M
M (CA
M (CA)
M (CA)

3

i
OTHR
o
Gr-7
Gr-7
G1-7
61-7
G1-7
GI-7
a1-7
G1-7
G1-7
GI-7
6l-7
G1-7
G1-7
Gr-7
ar-7
)]
Gr
Gr-7
Gr-7
Gl-
Gr-?
Gl
Gl
Gr-7
el
GT-
G1-7
&1-7
61-7
Gr-7
ar
&l
Gr-7
Gr-1
Gr-7
6I-1
Gr-7
Gr-1
Gr-7
Gr-1
Gr-7
GI-7
ar-7
Gr-1
Gr-7
Gr-7
Gr-7
G1-7
GT-7
G1-7
Gr-7
GI-?
9
GI-1
G1-7
Gr-1
6r-7
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TION OF DATA

LINT

VALE OTHR  CETEC- SORCE

WNIT

- CHEMISTRY: AND WATER QLALITY-DATA F(R FERNALD: CHIO

TE (F PARAETER
MEASRED

OTHER
WL

WL [D

CONTY
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" OMISTRY AD VATER GLALITY DATA FOR FERMALD, OHIO

DATE (F PARA'ETER NIT VALLE OTHER -
HPE IMEASRD TION OF DATA
Liniy
05/17/76 CROMIN ML 0.000 M 0.0000 GEPA
11729776 OROMILM oL g.ooo oL 0.030 EPA
06/16/T7 GROMILM L c7/8 0.0m e 0.0300 CEPA
10/33/77 GROMILM A 0.000 8. 0.0300 CEPA
(5/05/7 ORMMIM - ML 0.00C ™  0.0000 GEPA
0%/Z1/78 CRMIM L8 0.000 M 0.000C CEPA
04/10/79 OROMIM 0.000 M¢  0.0000 CEPA
10/05/79 GRMILM oL 0.00 M4  0.0000 CEPA
04/17/80 CHROMILM ML 0.000 M  0.0000 CEPA
[/31/81 CHROMILM L 0.000 M¢  0.0000 GEPA
10/09/81 OROMILM L8 0.000 Ma  0.0000 OEPA
0/25/72 CONLCTIVITY vracs/cn 3430.000 0.0000 EPA
04/10/73 CODLTIVITY vess/c  320.000 0.0000 GEPA
05/22/76 CONDLTIVITY vhaos/ce  1790.000 0.000C QEPA
11/16/76 CODLTIVITY Jeos/a  X00.00 0.0000 GEPA
1 CONDLCTIVITY vwos/cs  2000.000 0.0000 CEPA
11/04/7 CNDLTIVITY vaos/ca g.o0n  0.000 CEPA
05/17/76 CONDLLTIVITY Jacs/ca 0.00N  0.0000 CEPA
11/29/76 CONDLTIVITY uhaos/ca 0.00N  0.0000 CEPA
14/77 CONDLLTIVITY uhacs/ca 0.00 W  0.0000 CEPA
10/03/77 CONDCTIVITY vraos/cn 0.000 W 0.0000 CEPA
05/09/78 CONDLCT IVITY uhacs/ca g.o0MN  0.0000 CEPA
/2118 CODLTIVITY uheos/ca 0.000 Mw  0.0000 CEPA
06/10/7 CONDLCTIVITY uhaos/cw g.000 N 0.0000 CEPA
10/09/7 CONDLCTIVITY uhaos/ca 0.0 M (0.0000 CEPA
04/17/80 CONDLCTIVITY vhecs/cn Q.00 N  0.0000 GEPA
10/16/80 CONDLCT IVITY uhaos/cn 0.000 M (0.0000 CEPA
@/31/81 CODLTIVITY deos/ca 0.0 N 0.0000 CEPA
10/06/81 CONDLLTIVITY Jhaos/ca 0.00N  0.0000 CEPA
s/ CPRR (QU) oL 0.000 M 0.0000 CEPA
04/10/73 COPPER (QU) A 0.0 M  0.0000 CEPA
&/22/7% COPPER (QU) A 0.000 M  0.0000 CEPA
11/16/7% COPFER (QU) G 0.0 M¢ 0.0 CEPA
04730/ COPPER (QU) /8 0.000 Mv  0.0000 CEPA
11/04/75 COPFER (QU) G 0.00M¢  0.000 CEPA
/17776 COPPR (QU) 8 0.000 M 0.0000 CEPA
1172376 COPFER | G 0.00 WA  0.0000 (EPA
11/29/7 COPER (QU) L 0.000 M 0.0000 C(EPA
/16T COPPRR (QU) oL 0.000 M 0.000 CEPA
10/03/77 COPPER ( e g.00 Ma  0.0000 CEPA
&/0/B (PR (Q) oL 0.000 M¢  0.0000 CEPA
0/Z1/m COPRER (QU) 6L 0.015 0.0000 (EPA
04/10/7% COPPER (QU) G .70 0.0000 (EPA
1 COPPER (QU) GL 0.30 0.0000 CEPA
04/17/80 COPPER (Q) G 2.8 0.0000 (EPA
10/16/80 COPPER (QU 6L .™ 0.0000 CEP#
(3/31/81 COPPER (QU) oL 1.310 0.0000 CEPA
10/09/81 COPPER | L 1.8 0.0000 CEPA
0/5/T2 CYANIE oL 0.000 v 0.0000 CEPA
04/10/73 CYANICE L8 0.00Ma  0.000 (EPA
05/22/7% CYMNICE G 0.000 M 0.0000 GEPA
1171677 CYANICE L 0.000 M  0.0000 (EPA
04/30/75 CYANICE oA 0.000 ¢ 0.0000 CEFA
11/04/75 CYANICE L 0.000 M 0.0000 OBPA
05/17/76 CYANICE GL 0.000 v 0.0000 CEPA
11729776 CYANICE 6L 0.000 M 0.0000 CEPA
06/16/T7 CYANICE GAL 0.0 M 0.0000 OFPA
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CHEMISTRY AND WATER QUAL!TY DATA FOR FERMALD, CHIO

el e e b b e e e e o e e fe e P}

QATE (F PARAMETER
SAPE  MASRED
ANICE
ANIDE
ANICE
ANICE
ANIE
ANIDE
ANICE
1 CYANIDE
ANICE
(e
€
13
E
1 3
) 3
) 3
13
) 3
%
) 3
€
13
13
13
13
;-
10/09/79 HARDNESS CARBONATE
07/5/T2 HARDNESS NONCARBONATE
04/10/73 HARDNESS NONCARBONATE
05/22/7% HARDNESS NONCARBOMATE
11/16/776 HARDNESS NONCARBONATE
0473/ HADNESS NONCARBOMATE
11/04/75 HARDNESS NONCARBONATE
(5/17/76 HATNESS NONCARBONATE
11729776 HARDNESS NONCARBIMATE
06/14/77 HARDNESS NONCARBOMATE
10/03/77 HARDNESS NONCARBOMATE
05/07/78 HARDNESS NONCARBONATE
05/21/78 HARDNESS NONCARBONATE
04/10/79 HARDNESS NONCARBOMATE
10/09/79 HARDNESS NONCARBONATE
00/17/80 HARDNESS NONCARRONATE
10/16/80 HARDNESS NONCARBONATE
(3/31/81 HATNESS NONCARBOMATE

OTHR
Wi 0
GI-7
er-7
G1-7
&1-7
G1-7
&1-7
Gr-?
Gr-7
GI-7
Gr-7
ar-7
G1-7
Gr-7
e1-7
&1-7
Gr-7
GI1-7
&1-7
aGr-?
Gr-7
ar-7
G1-7
g
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ar-7
GI-7
Gr
GI-7
&61-7
Gr-7
Gr-7
Gr-7
ar-7
Gr-7
Gr
GI-7
ar-7
GI-7
Gr-?
61-7
ar-7
e1-7
ar-7
61-7
ar-7
Gr-7
ar-7
GI-7
Gr-7
GI-7
ar-7
G1-7
ar-7
er-7
GI-7
61-7
er-?
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CHEMISTRY AND VATER GUALITY DATA FOR-FERNALD, (HIO
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CHEMISTRY AND WATER QUALITY DATA FOR FERMALD, OHIO
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10/16/80 MBS (METHYLENE

03/31/81 M6 (

11/16/7% MERORY

04/30/7 MERORY
06/16/T1 MERORY

10/03/77 MERORY

10/16/80 MROLRY

[03/31/81 MERCLRY

10/09/81

(3/31/81 NITRATE
10/05/81 NITRATE
0V/B/M NITRITE

s
B
23

10/06/81 MBAS (

QUE/T2 MRORY
04/10/73 MERORY
05/2/7% MRORY
11/04/7% MERCLRY
0/17/76 MERORY
11/25/7% MERORY

os/09/

ar-7
61-7
G6r-7
Gr-7
Gr-7
ar
ar-7
Gr-7
&1-7
Gr-7
G1-7
aGr-7
e1-7
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G
a1
er-?
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Gr-7
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E1-7
a1-7
GI-7
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Gr-7
a1-7
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ar-7
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6T-
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GI-7
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61-7
a1-7
G1-7
er-7
e1-7
er-7
6r-7
ar-7
-7
61-7
61-7
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e1-7
e1-?
GI-7
GT-7
61-7
ar-7
e1-7
G1-7
e1-7
61-7
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Page No. 70
L 08/12/8 e
g’”j[ . ] “CHEMISTRY AND WATER QUIALITY DATA FOR FERNALD, OHIO
b CONTY OTFER DATS OF  PARAMETER - INIT WALLE OTHER
WL ID WD SAPE MARD
G1-7 11/04/75 AOSHATE TOTAL 11

R

b d

I

e BT A3/ POTASBIM (K. - -

er-7 05/17/76 POSPHATE TOTAL /o
Gr-7 11/29/76 PHSMATE TOTAL ‘
G1-7 04/16/77 PHERHATE TOTAL
GI-7- 10/03/77 AHOSPHATE TOTAL

G1-7 (5/09/78 PHIERHATE TOTAL
Gr-7 09/21/8 AOPHATE TOTAL -
Gr-1 04/10/79 PHOSPHATE TOTAL
ar-7 10/09/79 PHSHATE TOTAL
Gr-7 04/17/80 PHEPHATE TOTAL
GI-7  10/14/80 PHOSPHATE TOTAL
GI-7 03/31/81 PHISPHATE TOTAL
G1-7 10/09/81 PHISPHATE TOTAL
-7 07/ PHPHRE
Gr-7. 04/10/73 PHOSPHIROLE
G1-7 05/22/74 PHOSPHRQLS
G61-7 11/14/78 PHOSAHOROLE
GI-7 04/30/75 PHOSPHOROLE
ar-7 11/04/75 PHISHIROLE
G1-7 05/17/76 PHIEPHORO.E

-7 11/29/7 PEPHROS
-1 Ob/16/77 PHOSPHOROLS
G-7 10/3/77 POSPHONILE
G- (5/05/78 POSPHROE
G- (/207 POEPHROE
G-7  D4/10/7 POSPORAE
-7 10/09/7 POSHIRIE
-7 04/17/8) PHIEPHOROE
G-7  10/18/80 POSPHORAE
-7 3/31/81 AOSAOROE
-7 10/09/8) PHEPOROLS
67  OV/Z/72 POTASSIM (K)
G-7 - OW/10/73 POTASSILM (K)
G-7 . (B5/Z2/7 POTASSIM (K)
-7 11/16/7% POTASSIM (K)

BE433y5A58E888853E88E88884542Y

@
B

alatdadatadad daf b o fal bbbl

61-7 11/04/75 POTASSILM (K)
Gl-7  05/17/76 POTASSILM (K)
GI-7 1172377 POTASSILM (K)

BESHBEE5AERAaEE8EEE5EE8888!

GI-7 . 10/03/77 POTASSIM (K) G
ar-7 (5/09/78 POTASSILM (K) Y8
61-7 09/218 POTASSILM (K) /o
Gr-7 04/10/79 POTASSILM (K) oL 118,
ar-7 10/07/7 POTASSIWM (K) L %
Gr-7 04/17/80 POTASSILM (K) el %.
Gr-7 10/14/80 POTASSILM (K) L .
&1-7 03/31/81 POTASSILM (K) Y/ %,
Gr-7 10/09/81 POTASSIM (K) 6L 102.
6r-7 0V/Z/72 RESIE TOTAL FILTERED (DISS.) WAL - Sul.
Gr-7 04/10/73 RES ‘lﬂE TOTAL FlLTEED (DISS.) A 0.
6r-7 05/Z2/7% RESIOE TOTAL FILTERED (DISS. ) /8 1520.
Gr-7 11/16/% ES[JNE TOTAL FILTERD (DISS.) oL Y3x/4
GI-7 04/ /75 RESIOE T0TAL FILTERED (DISS.) L A490.
- = —=GT-1--- ~ 11/04/7%5-RESIDLE TOTAL FILTERD-(0ISS:) - -MGAL— 1820
61-7 05/1777% RESIOE TOTAL FILTERED (DISS.) 8 1%
ar-7 1172977 RESIOE TOTAL FILTERED (DIS.) G 131
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-~ - -CHEMISTRY. AND WATER GUALITY DATA FOR FERNALD, OHIO— - -

04/10/7 SIOILM (N&)
10/09/7 SIDIM (NA)
04/17/80 SIOIM (NA)
10/16/80 SIDILM (NA)
03/31/81 SOOI (NA)
10/07/81 SOILM ()
07//T2 STRONTILM (R)
04/10/73 STRONT ILM (SR)
05/Z2/7% STRNTILM (R)
11/16/7% STRONTILM (SR)
0/3/75 STRONTILM (RR)
11/04/75 STRNTILM (R)
05/17/7 STRONTILM (R)
172977 STRNTILM (R)
04/16/T7 STRONTILM (R)
0&/14/77 STRONTIUM (SR)
10/03/77 STRONTILM (R)

DATE OF PARAMETER WNIT WAE OTHR  CETEC- DEFTH
SAPLE  MASRED TION OF DATA oF
LimiT S

04/14/77 RESIOLE TOTA. FILTERED (DISS.) GL 1040.000 0.0000 QEPA 0.0
10/03/77 RESIOLE TOTAL FILTERED (DISE.) G 0.000mw  0.0000 CEPA £.0
05/09/7 RESIOE TOTA. FILTERED (0IS5.) oA 1790.000 0.0000 CePA 0.0
05/27/78 RESIOE TOTAL FILTERED (DISS.) L 1690.000 0.000C CEPA 0.3
06/10/79 RESIOE TOTAL FILTERED (DISS.) /8 170.00 0.000C CEPA 2.2
10/09/7 RESIOLE TOTAL FILTERED (DISS.) e 1640.000 0.0000 CEPA 0.
04/17/60 RESIOLE TOTAL FILTERED (DISS.) oL 1320.000 0.000C QEPA 0.0
10/16/80 RESIOLE TOTAL FILTERED (DISS.) wA 1400.000 0.000D CEPA 2.0
03/31/81 RESIOLE TOTAL FILTERED (DISS.) /. 1641.000 0.0000 CEPA 0.0
10/04/8] RESIOLE TOTA. FILTERED (DISS.) /L 1910.000 0.0000 QEPA £.0
07/5/T2 ELENIM A 0.00c MW 0.0000 EPA 0.0
04/10/73 SELENIM G 0.000 M 0.0000 EPA 0.0
05/Z2/76 ELENIUM GL 0.000 M 0.000C EPA C.0
11/16/76 SELENIM /8 0.000 Mm&  0.0000 CEPA 0.0
04/30/75 SELENIUM [ /8 0.000 M 0.0000 GEPA €.0
11/04/75 SELENIUM ML 0.000 Mm%  0.0000 EPA 0.0
05/17/76 ELENIUM oA 0.000 MW 0.0000 (EPA 0.0
11/29/76 SELENILM oA 0.000 M 0.0000 GEPA 0.0
06/14/T7 ELENIM 8 0.000 M 0.0000 CEPA g.0
10/03/77 SELENILM L 0.000 M¥  (0.0000 (EPA 0.0
05/09/78 SELENIUM A 0.000 v (0.0000 CEPA 0.0
/2B EENIM L 0.000 0L 0.0000 CEPA 0.0
06/10/7 SELENIWM ML 0.000 Mv  0.0000 (EPA 0.0
10/09/79 SELENILM [y oY/ 0.000 MW  0.0000 (EPA 0.3
06/17/80 SELENIUM ML 0.000 MW 0.0000 GEPA 0.0
10/16/80 SELENILM M/l 0.000Mw  0.0000 CEPA 0.0
03/31/81 SELENIUM L 0.000Mw  0.0000 CEPA 0.0
10/09/81 SELENIUM MG/L 0.000 &  0.0000 CEPA 0.0
0V/S/M DI (NA) (Y8 0 0.0000 CEPA 0.0
04/10/73 SIOILM (N&) /L 1) 0.0000 CEPA 0.0
05/22/7% DI (M) oA 00 0.0000 (ePA 0.
1171677 SDIM (NA) L 11y 0.0000 EPA 0.0
04/3/75 DI (NA) .0 0.0000 CEPA 0.0
11/04/75 SIOIM (W) e/ L) 0.0000 QEPA 0.0
05/17/76 SDIM (M) .00 0.0000 CEPA 0.0
11/29/76 SDILM (NA) 0 0.0000 CEPA 0.0
06/14/77 DI (M) .0 0.0000 CEPA 0.0
10/03/77 SDILM (NA) 0 0.0000 CEPA 0.0
05/09/8 SDILM (NA) 00 0.0000 CEPA 0.0
07/21/1 SDILM (N8) 000 0.0000 EPA 0.0
0o 0.0000 CEPA 0.0

11 1] 0.000C CEPA 0.0

.00 0.0000 (EPA 0.0

o 0.0000 CEPA 0.0

000 0.0000 CEPA 0.0

oo 0.0000 (EPA 0.0

.00 0.0000 QEPA 0.0

0o 0.0000 CEPA 0.0

00 0.0000 (EPA 0.0

.00 0.0000 (EPA 0.0

0m 0.000 (EPA 0.0

00 0.0000 (EPA 0.0

00 0.0000 (EPA 0.0

oo 0.0000 (EPA 0.0

.00 0.0000 (EPA 0.0

i) 0.0000 (EPA 0.0

00 0.0000 0.0

abfaababdaflabadabat dafdafalafalabalabdy
32222333282

g



F

TION OF DATA

OR FERNALD, (HIO.
WLLE OTER  DETEC- SORTE
LMY

WNIT

CHEMISTRY AND WATER QUALITY DATA Fi

DATE (F PARAMETER
MASRED

OTHER
LD SRE

CONTY
WELL 10

(WS LA NS LSF [ U 1S YU [ SN T U 1 W ¥ W } [ L 8} LOVO

RN e e hT e et et et e e R T [ T TG TS R I e e et petete fefetete et

B

¥

=
>>>>>>>>>>>>>>>>>>>>>>>>> SRR R EPRRRE
L PP PP e e e T W o T A
sss5ssssOoooo0000008BARRSINMMNNNIN G s s s e s E e
mwmmmmmwwwwwwwwwwwwwwwwwwmmwmmmmmmwmmwmmmmmmmmmmmmmmmmmmm
e
EREESISIASNIRICE28E mmnwxmbmmu acg3ge B8S3548 xwu acg3ge
S e e S N e R e e N RS
..I..I..I-.IJ...I..I..I..I..I..I..I../..I..I..I..I..I..I..I..I-.I-.I..I..I..I..I..I..l..l..l-.l-.l..lqﬂ..l-.l..l-.lﬂ;.l-.l..l..l..lq.l..l-.l.ﬁ..l.ﬂ..l.ﬂ.ﬂ:l-ﬂ..l
Gl ﬁ...mum...m-mmﬁ.mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmgmmmmmmmmmmﬁ



Paeo. X
” : ®1UE
I CHEMISTRY A0 WATER QUALITY DATA-FOR FERVALD, OHIO
QONY OTHR  DATE(F PARAETR WNIT VALLE OTHER - ™
WL 1D LD SAHPE MASRD TION OF DAY F
l LINIT Tt
G-7  GA/A0/S TOTAL IRON (FE) B 19.400 0.0000 CEPA 0.0
- &7 10/09/F TOIAL IRN {FE) I 17.50 0.0000 CEP 00
-7 0W/1VE TOTAL IRON (FE) i {6,500 00000 CEPA 00
‘ 617 10/16/80 TOTAL IRON (FE) B/ 10,600 0,000 CEPA ki
= 67 @/3U/BL TOTAL IRON (FE) G/ 18.500 0.0000 CEPA 00
G2 10/%6/81 TOTAL IRON (FE) WG/l 000 Me 0000 GEPA 00
&7 (/BT TOTAL KIELDAHL N (TKN) B/ OO0 MA 00000 GEFA 00
l 817 GW/10/73 TOTAL KJELDAL N (TKN) B/ 000 M 0000 CEPA 0.0
a7 (B/2/% TTA KD N (T D00 M 00000 OEPA 00
G7  11/16/7 TOTAL KJELDAHL N (TKN) WG/l 000 MA 0,000 GEPA i
O-7 A/ TOTAL KELDAH N (TKN) G/t OO0Me  0.000 CEFA i
B7 11/06/7 TOTAL KJELDAHL N (TKN) /L OOOMe 0000 GEPA ]
8-7  (5/17/7 TOTAL KJELDAHL N (TKN) GiL 000 M 0.000 GPA 03
07 11/29/7% TOTAL KIELDAHL N (TKN) WG/ 000 Me 0,000 GEPA 00
-7 08/16/77 TOTAL KIELDAHL N (TKN) /L 000 M 0.000 GPA 00
07 10/T/T7 TOTAL KJELDAHL N (TKN) /L 000 M 0000 GEPA 0.0
l Gl-7  (5// TOTAL KELDAHL N (TKN) G 200 0,000 (E°h 0.0
Ol-7  (R/Z/8 TOTAL KELDAH. N (TKN) ) 15.000 0.0000 CEPA 0.0
-7 G&/10/7 TOTAL KIELDAHL N (TKN) MG/L 00 M8 0.0M0 GEPA 00
817 10/09/7 TOTAL KJELDAHL N (TKN) WG/L 000 Ma 0,000 OEPA 0.0
-7 0W/17/80 TOTAL KJELDAHL N (TXN) G 2.00 00000 0EPA 00
87 10/16/80 TOTAL KUELDAHL N (TKN) H 15.500 0,000 CEPA 00
o7 @/31/81 TOTAL KELDAHL N (TN) MG/ iRy 0,000 CEPA 00
&7 10/39/81 TOTAL KJELDAHL N (TKN) T 37400 0,000 CEPA 00
~ G- /AT TOTAL GREANIC CARBON (TOC) G/ 73.0 0.0000 CEPA 0.0
I - 17 O4/10/T3 TOTAL CRGANIC CABBON (TOC) ol 208.00 0.0000 CEPA 0.0
&7 /2% TOTA GRGNIC CARBIN (TOC) ol A 0,000 CEPA 0.0
87 11/16/7 TOTAL CRGANIC CARBON (TCC) 6L 0,000 Me .00 OEFA 0.0
G-7  O4/3/T TOTAL CRGANIC CARBON (TOC) MG/ 00 M 0000 CEFA 00
617 11/04/7 TOTAL CRGANIC CARBON (TOC) G/ 75.00 0,000 CEFA 00
617  (5/17/7 TOTAL CREANIC CARBON (TOC) G Z5.00 0,000 CEPA 00
617 11/2977b TOTA ORGANIC CARBON (TOC) G 116.000 0,000 CEPA 00
G-7  0&/14/77 TOTAL CRGANIC CABBON (TOC) G 2.0 0.0000 GEPA 0.0
- 617 10/T/T7 TOTAL ORGANIC CARBON (TOC) B/ 162,00 0,000 (EPA 00
' 61-7 TOTAL CREANIC CARON (TOC) G/ 4%.000 0.0000 0EPA 0.0
617 (/2B TOTA GRGANIC CABON (TOC) MG/L 418,000 0.0000 CEPA 00
67 /1077 TOTAL ORGANIC CARBON (TC) oL 4500 . 0.0000 OFA 0G
817 Gk/AL/T3 TOTAL GREANIC CARBON (TCC) /L &5.00 0.0000 EPA 00
6-7  10/09/7 TOTAL GEANIC CABON (TOC) MG/ 000N .00 CEFA 0.0
G817 04/17/80 TOTAL CREANIC CARBON (TOC) WG/ OO0 M 0000 OEPA 0.0
i 617 10/14/80 TOTAL CRGANIC CARBON (TOC) L 20.00 00000 GEPA 0.0
; 617 [/31/8) TOTAL GRGANIC CARBON (TOC) L 000N 0.0 G 0.0
‘ 17 1D/09/8) TOTAL CRGANIC CARBON (TCC) L 45,00 00000 CEPA 0.0
I 87 TUEMIN B OO0 Me 0,000 GEPA 0.0
, &7 W IN B/l Q.00 M 0.0000 CEFA 0.0
: o7 BZhIN /L 000 Ma  0.0000 CEPA 0.0
. 67 1WA IN L 00N M .00 (EPA 0.0
o7 OWA/BIN ML OO0 M 0000 GEPA 0.0
a7 B IN oL 000 M 0.000 GEPA 00
; o7 BN IN ) 000 M 0000 G4 0.0
- a7 /A% IN L 000 M 0,000 0 0.0
\ g7 GT I A 0.0 MM  0.000 CEPA 0.0
l &7 EmIN MG/ .00 M 0,000 0EPA 0.0
b7 B/R/RIN /L 340 0,000 GEPA 0.0
; , &7  RZIBIN AL 2,00 00000 OEPA 0.0
b 61-7 /AU 2N L 0.000 M  0.0000 CEPA 0.0
o7 MR IN oL 000 M 0.000 0P 0.0
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CHEMISTRY AND WATER QUALITY DATA FOR FERNALD, (HIO

CONY  (THR DATE OF PARAMETER INIT VALLE QTHER
VLD WLID SWPE MASRD

g7 100V U MG 143
&7 0A/17/E0 1N 6L 0.0
-7 10180 IIN 6L 1.2
-7 @3B N L 1.9
-7 10081 1N oL {450
-1 OUS/T 1) 180
o7 WAUT ) 7,400
&1 B M ] 0.0
67 . L% e 30 750
-1 WI/E M 1) 740
-7 AW )] 0.00
g-1 (/7% M ] 0.00
-7 /A% H ) 0.000
g1 W7 ST 0.0
&7 W0/ M ) 0.000
-7 /R H )] 0.000
g7 B 5T 0.000
g7 BAUE M 5T 0.000
-7 10/09/7 M ) 0.000
-7 0/17/80 M ) 0.00
67 10/1/80 1) 0.000
g7 (@3Bl ) 0.000
67 10/0/8L 3] 0.00
L0+ URANILM (U) i 1,400
L2 LRANILM (U) ] 9900
103 LRANILM (1) o] 2160
103 URANILM (U) o] .30
103 LRANILM (1) o] 1.1
L04A URANILM (U) ] 1.92
L0-6A URANILM (U) o] 1.6
1044 LRI (U) ] {.710
1048 URANILM (U) i 0560
L08 URANILM (U) o] 0540

LRANILM (U) PR 0,680
1048 URANILI (U) ] 0.450
0 URANILM (U) o] 1180
0% URANILM () i 113
L0+ LRANILM (U) ] 113
L0+ LRI (U) i 113
L0 LRANILM (U) P8 1,080
&0 &7 OLRIE ? 71.00
&0 &7 NRAE ? 0.00
&10 &7 SLFATE () ? 7.0
&1 4B OLRIE 1 16,000
Gl 4B NTRAE ? 0.010
614 /7 SLFATE (S04) ? %.00
ST T ? .70
&5 8 I ? 4100
&5 U8 RS 1 1.0
15 /8 GO APH ? 8.0
&5 /8GOS ETA ? 2.00
E15 /B GRS EETA ? 3.m
15 /8l  NITRATE ? 1.7
615 7Bl  SLFATE (S08) ? 9300
16 i1/81  AKALINITY (CAO3) 1 .M
16 /Bl CAIRIE ? .0
616 &/8  OLORIE 1 41,00

2
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.. - CHMSTRY. AD-WATER QALITY DATA-FOR FERWALD) GHIO- - .

. OTHR DATE (F PARAMETER WNIT WALLE OTHER  ETEC- SORCE
LD ELID SKNRE MR LTIA?'J[GDATA

CONY

BEESEEERREEEEREREEEEEEE88RE

16 B GO AR 1 1.0 0.0000

. ©16 9B GROE AP R 300 0,000

. B16  11/81 GRS AR 7 300 0.0000
©l 8GOS ETA 1 R 00 0000

B16 9B GRS ETA : 8. 000 0.000C

€15  10/81 GOBENA 2 W 0,000

» 16 78 NTRAE : b 990 0,000
' 616 &8  NTRE 2 £ 70 000
®16 98l NI : 4840 0,000

: ®16  11/B1  NITRAE ? 4670 0,000
€15 78l  SLFATE (S04) ? 71,000 0,000

\ €17 WE8 O®l 2 71000 0.0000

| | 67 &8 NTRAE 2 1000 0,000
€17 W8  GLFATE (SH4) 2 %000 0,000

€ B 9 7400 0,000

©18 B  OLRIE 1 61000 0,000

. ®18 48 CLRIE 1 A 0,000
€18 &8l  OLRIE 2 70 0,000

_ - B18  10/8  OLORIGE 7 %.00 0,000
B18 /&  OLIRIE 1 8000 0000

\ B8 10/81 GO AP : S 000 0.0000
B18  11/B] GRS AP 1 300 0.0

B18  oR  GOS APH 1 30 0,000

B8 108 GROS ETA ? 000 0.0000

B8 11/8 GO ETA 1 .00 0,000

' B8 4R GRS ETA 7 &30 0. 0000
€18 SB NTRAE 1 0% 0,000

~ €18 &80  NITRAE 1 01 0,000
©18 o8 NTRAE 1 018 0,000

618 10/ NITRAE 1 0. 0,000

B8 ME  NTAE 1 0 0,000

4 €18 S/B  SLFATE (SH) 1 115, 0,000
, &18 &7  GLFATE (5%) 1 1® 0.000
©18 /@  QLFATE (%) 7 %. 0,000

' 18 4/B  GLFATE (S%) 1 8l 0.0000
) 618 10/81  SLFATE (S06) 1 3 0,000
; ©18 /&  GLFATE (30) 1 3 0.0000
’ 68 VB H 1 7 0000
‘ €19 o7 OLRIE 1 a0 0.0000
€19 VB OLRIE 1 z%. 0000

; €19 10/B0 CHRIE 1 11 0.0000
: ©19 R OLRIE 2 167 0,000
. €19 118 GOS AP 7 i 0,000
' ®-19 B0 ALPHA ? b 0.00m
, 2 0,000
: ? 0,000
1 0,000

1 0,00

| 1 0,000

2 0.0

'; 2 0,000
. ? 0.0000
l ? 0,000
2 0,000

; 1 0000
2 0,000

1 0,000

-

R

n- - - - ST .

H
OOooLaooacon
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CHEMISTRY AND WATER QUALITY DATA F(R FERNALD, CHIO

l WNY  OWR DA F PRAETR WNIT VALLE-OTHER — OETEL - SOURCE— - —0EPTH-
R EL 1D LD SNAE MASRD. o & 0T i
l; &2 5/ CHLRIE ? .00 0.000 0.0

: B2 YR CHRIE 7 46,00 0,000 00
B2 LR RS AR 1 I 00 oL

2 UL GS AR 1 30m 0.0000 03

I: B2 L GRS EN ? 40,50 0.0000 00
3 A YR GRS ETA ? 4.000 0,000 00
‘ G2 YA NRAE ? 0.910 0.0000 00
62 52 NRAE ? 0.E 0.0000 kil

| B2 Y& SLFATE (34 ? 9100 - 0.000 0.0

y B2 1280 QLFATE (304) 7 166,000 0. 0000 00

Y ©2 S/  SLFATE (304) 1 10600 0,000 0.0
? €2 U@ IUFATE (304 7 %.00 0.0000 00
. &2 5@ ? 7.00 0.000 0.0
l[ ®x IEZ ™ 7 b.500 0,000 0.0
®&2 4T CHLORIE 1 =00 0.0000 00

&2 &7 NRE ? 0.0 0,000 00

| . B2 &7 SLFATE (306) 7 %.00 00000 0.0
: 2 0 RS AR 1 1000 0.0000 0.0
: : 2 18 GRS EA 1 2.0 0.0000 00
©2Z 4T NTRAE ? 0.040 0,001 00
W0l Bee2  (B/26/82 CALCILM (CA) oL 110,000 0.0000 0.0
‘. Hi0l  BPHebZ  (B/24/E HAONESS 13 G 0,00 0,000 00
' . HI0L  Be-2  (B/26/80 HADNESS NONCARSONATE G 119,000 0,000 K0
£ H1D  BPHb?  DB/24/E0 WAGAESE (W) MG/L 2.0 0.0000 0.0
‘ W00 BPe  (B/26/82 POTASSILM (K) /L 1.70 0,000 K3
W0l BPee?  DB/26/87 SIOIM (NA) /L 13,000 0.0000 i
T\ H10  Bne2  0B/2/& TEFERATRE 065 ¢ {3,000 0.0000 X0
. W10l P67 DB/Z4/E TOTAL DISSOLVED SOLIOS (TOS) L 75.00 0.0000 00
, M0l BPHe? DB/ 740 0.0000 K0
. WD b3 (B/2/82 WE 065 ¢ 15.000 0. 000 0.0
| WD &3 (B/24/82 TOTAL DISSOLVED SOLIOS (TOS) L 410,000 0.0000 00
| Ii WL &3 (B/2/82 740 0.000 20
HG 0Gn7-2  0B/28/82 CALCILM (CA) L g7.00 0,000 0

; HE oo (B/2/E HDES WL .00 00000 0
- HIG 0672 DB/2/E0 HADNES T MG/L 50000 0.0000 T

| HID 06077 DB/2A/E0 MAGAEE (M) L 2100 0. 0000 00
MG 077 0B/24/62 FOTASSIM (K) MG 2,400 0.000 .0

; WD Gn D/2/E SOIM-(N)-- . el Lm0 R0
| B D672 /A& DRRAE 065 C 13,000 0.000 0
WAR © DBn7-7  DB/2A/E2 TOTAL DISSOLVED SOLIOS (TDS) L 450,000 0.0000 R0

| B 072 LRI () 6L 0.001 0.000 0
B Bn2  DB/2/E o 7,60 0,000 00

W 3 (B/24/82 CALLILM (CA) A 110.000 0.000 a0

WK 73 (B/24/E0 HORDNESS oL .00 0.0000 0.0

W 73 (B/24/% HADNES /L .00 0.000 2.0

, WK 73 (B/24/E WAGAES () G 77,00 0.0000 &0
W06 73 08/24/82 FOTASSILM (K) G 0.7 0.000 )

5 W 73 (B/24/82 SIDILK (NA) 6L 6,80 0000 200
‘@ T X (B/24/82 TEFERATE 065 C 12,50 0,000 &0
I HET O (B/24/82 TOTAL DISSOLVED SILIS (T05) 6L .00 0,000 0.0
WO 73 18 .30 0.000 2.0

HE 74 (B/24/82 TOPERATRE 06 € 12,50 0.0

, HE 08/24/B2 TOTAL DISSOLVED SILI0S (T0S) B 0,000 0.000 &0
| HE B4/ 7,400 m 0.0
. B0 BKme~  OB/Z/E CALIM (CA) oA 120,000 0,000 &0
R W BB (B/Z/ED HRDNES CHREONTE TN 2.0 0.000 5.0
) W10 BLKNE< OB/Z/E MAGHEE (W) oL o0 0.000 . 6.0




. . B . L . . e . N . . !

CEMISTRY AND WATER GUALITY DATA FOR FERNALD, CHIO

DATE OF PARAMETER . INIT VALLE OTHER - ) 35,
AL MASRD TION CF DATA F
LIMIT £

08/Z5/& POTASSIWM (K) ML 6.100 0.0008 €0
0B/Z5/82 SIDILM (N8) e/ 12.000 0.0000 €0
8/%5/02 TEFERATE 0EG C 13.000 0.0000 ®.0
08/Z5/82 TOTAL DISSLVED EUDS (T0S) L 880.000 0.0000 &€.2
B/2/R 1.30 0.0000 8.0
08/25/82 (ALIWM ((‘A) L 3.000 0.0030 9.0
(B/Z5/62 HARDNESS CARBONA ML 3.0 0.0000 .0
08/25/62 HARDNESS NONCARBONATE L 26.000 0.0000 9.0
08/5/82 MNGAEE (M) 8 2.00 0.0000 0.0
0B8/Z5/82 POTASSILM (K) L .91 0.0000 9.0
08/25/&2 SOIM (M) 6L 10.000 0.000 9.0
(8/Z/82 TEFERATLRE 0EG C 11.500 0.0000 0.0
08/25/82 TOTAL DISSOLVED SOLI0S (TDS) /L 720.00 0.0000 9.0
URANILM (U) %L 0.00 0.0000 9.0

& 7.40 0.0000 x.0
ALKALINITY /L 29.00 - 0.0000 8.0

AMNIA SN A 0.050 0.0000 8.0

ARGNIC (45) w/L 0.010 0.0000 &.0

BARILM (BR) /8 0.30 0.0000 8.0

CALCILM (CA) il 88.000 0.0000 8.0
08/25/82 CALLILM (CA) oL 8.000 0.0000 8.0
CHEMICAL OXYGEN DEMAND (COD) /L 6.000 0.0000 8.0
CHLORICE /8 16.00C 0.0000 8.0

COPPER (QU) ML 0.0%0 0.0000 &.C
FLLKRIOE A 0.430 0.0000 8.0

GROSS AL 8 138.000 0.0000 8.0

GROSS EETA CL &3.00 0.0000 8.0
08/25/82 HARDNESS CARBONATE L 310.000 0.000 8.0
HAONESS E M/l 5.0 0.000 8.0

LEAD (PB) o1/ 0.0 0.0000 8.0
MGHES (N) L8 3.9C 0.00m 8.0
08/5/82 MNGAEE (M) L 3.0 0.0000 8.0
MAS (METHYLENE BLLE ACTIVE 9B.) MG/l 0.0s0 0.0000 8.0

NITRATE - NITRITE (ND2 - NO3) 78 6.8%0 0.0 8.0
PHOSPHIROLE oL 0.0s0 0.000 8.0
POTASEILM (K) ML 3.0 0.0000 8.0
08/25/82 POTASSIM (K) L 3.0m 0.0000 8.0
POTAGSILM - 40 (K4D) L 7.000 0.0000 8.0

SDIL (W) L 9.000 0.0000 8.0
D8/%/@ S0l (M) oL 11.000 0.000 8.0
STRONTILM - 90 (SR90) A 0.400 0.0000 8.0

SLFATE (S08) oL 5.000 0.0000 8.0
TBFERATUE 8 12.500 0.000 8.0

“TOTAL OISSOLVED SOLIDS (TOS) L8 38.00 0.0000 8.0
08/25/8 T0TAL OISSILVED SOLIOS (TDS) /8 60.00 0.0000 8.0
TOTAL IRON (FE) 8 0.10 0.0000 8.0

LRANIM (U) CA 121.00 0.000 8.0

IINC L8 0.0 0.0000 8.0
w/o/e H oL 7.40 0.000 8.0
08/5/8 CALIM (CA) A 110.000 0.0000 100.0
08/25/82 HARDNESS CARBONATE /8 3%0.00 0.000 100.0
0/Z5/82 HRDNESS e 103.000 0.000 100.0
0B/5/82 MNAEE (W) 8 3.00 0.000 100.0
(B/Z5/82 POTASSILM (K) - BA 1.9 0.0000 100.0
08/5/& SMIM (M) 6L .30 0.000 100.0
(8/25/82 TBFERATE 1 2ed 12.500 0.000 100.0
08/25/82 TOTAL DISSOLVED SOLI0S (TUS) 6L .00 0.0000 100.0
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H111 05+, 7-7 LEAD (PB)

K111 077 MAGAEE (M)

K111 077 (B/5/ER2 MNGAES (M)

K111 0 7-7 MBAS (METHYLENE ALLE ACTIVE SB.)
K111 05, 7-7 NITRATE - NITRITE (NOZ - NO3)
H-111 oS 7-7 PHOSHOROLS
R o, 7-7 POTASSILM (K)

H-111 05 7-7  08/25/82 POTASSIWM (K)

K111 0%, 7-7 POTASSILM - 40 (K4D)

K111 05 2-7 DI (N)

H1i1 05,77  (B/Z/& SDI (NA)

A1 o, 7-7 STRONTILM - 90 (R70)

K111 05, 7-7 SULFATE (S06)

H-111 0577 08/55/&2 TEFERATUE C
H1i1 05, 7-7 TOTAL DISSOLVED SLIDS (TOS)
H-111 05,7-7  08/25/82 TOTAL OISSOLVED SOLIOS (TDS)
K111 077 TOTAL IRON (FE)

K11 oS, 7-7 URANILM ()

K111 s, 7-7 IN

Pageo. B
0B/12/8
} CHEMISTRY AND WATER GUALITY DATA FOR FERMALD, (HIO -

CANTY (OHR DATE (F PARNETR INIT VALLE OTHR  DETEC- URCE DEPTH

LD WELID SNRE MEERD TION CF DATA oF
LImIY AP

H-110 OEs 8-t B/5/ H 7.30

K111 D5, 7-7 AKALINITY n.00

H-111 05, 7-7 AMNIA A5 N 0.050

H-111 05, 7-7 ARGENIC (85) 0.010

H-111 oS 7-2 BRI (BA) 0

H-111 oo -7 CALCIM (CA) 10

H-11{ DS, 7-7  08/25/82 CALCILM (CA)

K111 0%, 7-7 CHEMICAL OXYGEN DEMAD (COD)

H-11i 0S¥, 7-7 CHLRICE

H-111 05, 7-7 COPER (CU)

H-111 s, 7-7 FLURIDE

H-111 05, 7-7 @05 ALPHA

H-111 oS, 7-7 GR0s5 EETA

B/%/&
12 &4 w5/ TUE
{12 &4 08/25/82 TOTAL DISSOLMED SOLICS (TOS)
2 1T

«y

K112

13 &l w/z/a TURE ¢
B3 & (8/25/82 TOTAL QISSOLVED SILIDS (TOS)

K13 & w5/

H-114 (3] 0/3/&2 TURE
K114 81 (8/30/82 TOTAL DISBO0LVED SOLIOS (TOS)
08/3/82 pH

K115 -0 AKALINITY
K115 10 04/17/80 ALKALINITY
K115 10 10/16/80 AXALINITY
H-115 10 [03/31/81 ALKALINITY

[n ]

EHEE558E5EE8E858EE0EEEEREREE8EE8EREE8ERBEREREEEEE88ERER

HER800500083

K119 7-10 09/17/82 AKALINITY
H-115 10 05/17/83 ALKALINITY

conoosonoocctbERdSSRRREEEEEELEEEEEEEEEEEEScobhSEEEEEEE5ER

[ adalabufabalatal ool R 2§§é?ﬁéﬁééﬁéééééééééééﬁéﬁgééééééé

BEBEEEE8EEEEE8EEEREREEEEREREEEEEEEBEER3RENREEERLUNEEEEY

0.

!
H-115 10 01/10/84 ALKALINITY 0
K115 0 04/17/80 ALLMINM (AL) 0
K115 10 10/16/80 ALLMINM (AL) T
K119 H @3/31/81 ALLMING (AL) M 0
H-115 10 10/0/81 ALLMINM (AL) M0



115 10 04/17/80 AMONIA S N
K119 7-10 10/16/80 AMONIA &S N
; } H-115 0 (3/31/8] AMONIA AS N

~0
—
o
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e OEMISTRY AD WATER QUALITY DATA FIR FERVALD, (HIO _
J/ CONTY  OTHR DATE OF PARAMETER INIT VALLE OTHR  (ETEC- SARCE 0EFTH
K LD WL SARE MAARD TION OF DATA F
LIMT 1y
s :) H-115 7-10 04/3/82 ALLMINM (A) /L 0m Ma
' H-115 7-10 [B/17/82 ALMINM (AL) /L 000 M
H-115 7-1C 05/17/83 ALLMINM (AL) 1o 000 M
. H-115 7-10 01/10/86 ALLMINLM (AL) /L 0T MW
_ H115 7-10 AMNIA S N ML n
MNA
)

K115 7-10 . 10/0s/81 AMONIA &S N
K115 7-10 04/Z3/82 AMONLIA &SN
K119 10 09/17/82 APONIA A5 N

B K119 7-10 05/17/83 AMINIA AS N
A H-115 -0 01/10/85 AMMONIA AS N

H115 710 ARSNIC (AB)
: H-115 7-10.  04/17/80 ARSNIC (AS)
B H115 -0 10/16/80 ARSENIC (AS)
g K115 7-10 {03/31/81 AREENIC (AS)
J K115 710 10/04/8] ARINIC (AE)
o K115 -0 04/23/%2 ARENIC (AS)
. H-115 ! 09/17/82 ARIENIC (AS)

K115 7-10 05/17/83 ARGNIC -(A6)
K115 7-10 01/10/84 ARSNIC (A5)
H-115 7-10 BARILM (BA)
H115 10 04/17/80 BARILM (BA)
K115 7-10 10/16/80 BARILM: (BA)
H115 10 (03/31/81 BARILM (BA)
H1S - -0 10/04/8] BARIM (BA)
K115 -0 04/Z3/82 BARILM (BA)
K115 7-10 . 09/17/82 BARILM (BA)
K115 7-10 - (5/17/63 BARILM (BA)
K115 7-10 01/10/84 BARILM (BA)
K115 10 04/17/60 CAMILM
K119 M0 - 10/16/80 CAOMIUM

EEEEEEEEEEEE80EEEEEEE8E8535E8EE8RRE08

92323322322 2232

H-115 -0 01/10/84 CADMILM 0010
B115 10 i1 L
K115 -0 04/17/80 CALCILM (CA) 00
115 10 10/14/80 CALCILM (CA 0o
115 -0 03/31/81 CALLILM (CA) .00
115 -0 10/06/81 CACILM (CA) 00
s 0 04/23/82 CALLILM (CA) 0000
5 0 09/17/&2 CALCIWM (CA) 1114
115 7-10 05/17/83 CALCILM (CA) .00
15 10 01/10/86 CALCILM (CA) .00
s 710 I 0D (COD) .00
K115+ 04/17/80 CEMICAL OXYGEN OEMAND (COD) i1 1]
W15 10 {CAL GXYGEN B0 (CD) i1y
H115 0 {03/31/81 CEMICAL QXYEEN 0EMD (COD) it
H115 -0 10/04/81 CEMICAL CXYGEN DEMD (COD)

15 10 /Z3/82 CEMICAL QXYGEN DEMAND (COD)

D:’QDOGQQEQDDDEC!UDOQDDDGl:ll:aC)D(:!Ql’:lClCJCDD&)DDODQDOIDODQODDDQDQDC:‘D
i
1 :

99999999 99999999 9I99909909950590 979990 PREDRTY 3937

BESEEEEEEEE8ESSES8550550E80E80E8E8NP 5= 8 IRTE LSS EE
EER

ol afalalafadaf dal bl ahialiaialbad el bl bl bttt
cooooloe-FrtSEKSNNonononnonoonononanonooooosooo0e0osa0n0n

prE2g A

K1 710 OL/10/8 CENICAL GOGEN CEWNO (CD)
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CHEMISTRY AND WATER QUALITY DATA FOR FERNALD, (HIO

DATE (F PARAMETER INIT VALLE OTHR  (CETEC- SORCE 0EFTH
SHPE EASRD TION OF DATA F
LIMT AP

CALORICE oL 90.000 0.0000 8.9

04/17/80 CLORICE 7/ 313.000 0.0000 CEPA 0.0
10/16/80 CLORICE G 22.000 0.0000 CEPA .0
03/31/81 GLORICE LY/ 24 .000 0.00C0 CEPA 9.8
10/04/81 CHL.ORICE ML 22.00 0.0000 CEPA 0.0
04/Z3/82 CLQRICE L 70.000 0.0000 CEPA ¢.0
09/17/82 CLORICE MG 48.000 0.0000 CEPA 0.0
05/17/83 GLORIDE L 67.00 0.0000 CEPA 0.0
01/10/86 OLQRICE 31.00 0.0000 CEPA 0.0
04/17/80 GROMIM L 0.000 m&  0.0000 CEPA 0.0
10/16/80 CHROMIU ML 0.000 0. 0.0300 CEPA 0.0
03/31/81 CHROMILM GL 0.000 M 0.0000 (EPA 0.0
10/05/81 CHROMILM ML 0.000 v  0.0000 (EPA 0.0
0/Z3/82 ORI /L 0.000 M 0.0000 GEPA 0.0
09/17/82 CHROMILM oL 0.om™s  0.000 GEPA 0.0
05/17/63 QHROMILM ML 0.000 M 0.0000 GEPA 0.0
01/10/84 CROMILM L 0.000 M 0.0000 CEPA 0.0
04/17/80 CONDLCTIVITY uhass/ca 0.000 N 0.0000 CEPA 0.0
10/16/80 CONDLCTIVITY uhacs/ca 0.000 N 0.0000 CEPA 0.0
[3/31/81 CONDLCTIVITY umos/cn 0.000 NA 0.0000 CEPA 0.0
10/04/81 CONDLCTIVITY deos/cn 0.000 M 0.0000 CEPA 0.0
06/23/82 CONDLCTIVITY uhaos/cm 0.000 M 0.0000 CEPA 0.0
05/17/82 CONDLCTIVITY uaos/ca 0.000 N 0.0000 CEPA 0.0
/17/83 CONDLLTIVITY uhaos/ca 0.000 WA 0.0000 0EPA 0.0
01/10/8 CONDCTIVITY uos/ca 0.0 M 0.0000 CEPA 0.0
COPPER (QU) ML 0.0 0.0000 .0
04/17/80 COPPER (QU) 3 /8 0.0 8L 0.0300 GEPA 0.0
10/16/80 COPPER (QU) oL 0.000 v 0.0000 (EPA 0.0
(03/31/81 COPFER (QU) oA 0.00 0. 0.0300 CEPA 0.0
10/04/81 COPPER (QU) ML 0.000 v  0.0000 GEFA 0.0
04/23/82 COPRER (QU) oL 0.00 ™ 0.0000 (EPA 0.0
(9/17/82 COPPER (QU) /L 0.000 Mv  0.0000 GEPA 0.0
05/17/83 COPRER (QU) ML 0.000 Mv  0.0000 CEPA 0.0
01/10/84 COPPER (QU) 8 0.000 M 0.0000 GEPA 0.0
04/17/80 CYANICE /8 0.000 M@ 0.0000 GEPA 0.0
10/16/80 CYANIDE %L 0.000 W&  0.0C00 CEPA 0.0
(3/31/81 CYANICE oL 0.000Mv  0.0000 CEPA 0.0
10/04/81 CYANIOE /8 0.000 M¢  0.0000 GERA 0.0
04/23/82 CYANICE G 0.00 Mv  (0.0000 CEPA 0.0
09/17/82 CYANICE 8 0.000 M  0.0000 (EPA 0.0
(5/17/83 CYANIOE L8 0.000 ¢ 0.0000 CEPA 0.0
01/10/84 CYANIDE /8 0.000 M 0.0000 CEPA 0.0
FUKRIDE oA 0.0M 0.000 9.0
04/17/80 FLURIDE |8 0.100 0.0000 (EPA 0.0
10/16/80 RUKRICE /8 0.0% 0.0000 QEPA 0.0
{3/31/81 AULORICE L 0.0:0 0.0000 CEPA 0.0
L 0.10 0.0000 QEPA 0.0

/Z3/&2 FLURIGE el 0.1 0.0000 (EPA 0.0
09/17/&2 FLURICE GL 0.00 0.0000 (EPA 0.0
(5/17/63 FLURICE 8 0.080 0.0000 CEPA 0.0
01/10/84 FRICE oA 0.040 0.0000 CEPA 0.0
GROS5 ALPHA L 3.0m 0.0000 %.0

GROS BETA A 183.000 0.000 9.0

04/17/80 HARDNESS NONCARBONATE oA 00N 0.000 GEPA 0.0
10/16/80 HARDNESS NONCARBONATE oL 0.00 N 0.0000 CEPA 0.0
{3/31/81 HRDNESS NONCARBONATE oL 0.000 M  0.0000 (EPA 0.0
10/06/81 HARNESS NONCARBOMATE A 0.000 M 0.0000 (EPA 0.0
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H-115 7-10 04/23/62 HARDNESS NONCARBONATE
H115 10 07/17/82 HARDNESS NONCARBONATE
K115 7-10 05/17/83 HARDNESS NONCARBONATE
K115 710 01/10/84 HARDNESS NONCARBONATE
H-115 - LEAD (FB)
H-115 -0 04/17/60 LEAD (FB)

[ o= Tt Lo | o }

H-115 -0 03/31/81 LEAD (FB)
K115 7-10 10/0/81 LEAD (PB)
K115 7-10 04/Z3/82 LEAD (PB)
H-1135 -0 09/17/&2 L£AD (FB)
H119 7-10 (5/17/83 LEAD (FB)
H119 7-10 01/10/64 LEAD (PB)
115 - 710 04/17/80 WAESIM (MG)

BR22RIRR = *F

e T e

#1195 *+10 (03/31/81 WAESILM (MG)
H-119 -0 10/04/81 WQESIUM (MG)
H-115 10 /TR WRESILY (MG)
H-115 7-10 09/17/2 WEESIM (MG)
K119 710 05/17/683 WQNESIM (MB)
H-115 0 01/10/84 MAGNESILM (FG)
MAGANEE

0 (M
H-115 -0 04/17/80 MANGANESE (PN)
H=i15 -0 10/16/80 MNGRES (M)
H-115 7-10 03/31/81 MAGANES (m)

....gppp??&????NSEPPPPPPPPPnge
PEABEIGERSEEE8E88888EEBBEEBEBREEEE

99999999999 99399909 2907907900099990 3937

'

A

§

3
ééﬁéééééééééééé§§§§§$§ééé§§§§éééé?ééééééééééééééééééééééé

i 0 (/K RANEE ON) 0.000 M

HIS 0 (5/17/8 MGAES () KT,

HETL I X1 MBS (ETHYLENE BLLE ACTIVE SB.) 0.0

W15 . 10 OM/17/80 MG (METHYLENE BLLE ACTIVE GB.) 0.110

K115 710 10/16/80 M6 (METHILENE BLLE ACTIVE S8.) 0.00

Wi15 -0 (/381 A5 (METHILENE BLLE ACTIVE GB.) 0.050

WIS 0 10/0/BL MBS (METHYLENE ALLE ACTIVE 38.) 0.50 A
WS 10 OV/Z3/EC MG (METHYLRE ALLE ACTIVE 3B.) 0.110 A
UG- - 0 -09/17/62 WS- (ETHYLENE ELLE ACTIVE 3B') 000 80: - A -
W15 710 (B/17/E3 M5 (METHYLENE BLLE ACTIVE SB.) 0.00 BOL A
W15 710 O/10/B M6 (METHYLOE BLLE ACTIVE SB.) 0.00 80

W15 +0  04/17/80 MRORY (HG) 0.000 M

H11S  #0  10/1/80 MRORY (HG) 0.000 M

Hi1S -0 (/3B MRORY () 0.000 MW _
W15 -0  10/0/B1 MERORY (HO) 0.000 M (EFA
WS 0 G623/ MERGRY () 0.000 BOL (EPA
WS +0 OV/1/E MERORY () 0.000 M (EPA
HS MO (B/17/8 MERORY () 0.000 M (EPA
WS ™0 O1/10/8 MERORY () 0.00 M (A
W15 *0  06/17/80 NIGEL (NI) 0.000 M i)
Hi15 10 10/14/80 NIOEL (NI) 0.000 M (EPA
W15 -0  03/3V/8L NIGE (NI) 0.000Me  0.0000 CEPA
WS >0 10/0/81 NIOE (NI) 0.00 M4 .00 0FPA
W15 0 OA/Z3/E2 NIOEL (ND) OO0 M 0.0 CEPA
W15 -0 O3/1V/E2 NIOEL (NI} 0.00 M .00 GEPA
W15 0 (B/A7/83 NIOEL (NI) 0.00 M - 0.0000 GEPA
WIS H0 OLADBNOE N) .00 M 0.000 04
HS MO - WAVENRAE - T T 000 WA  0.0000 GEPA
B15 710 10/14/80 NITRATE 0.000 M 0.0000 OEPA 0




- CHEMISTRY AND WATER QUAL!TY DATA FOR FERNALD: QHIO

DATE (F PARNETER NIT VALLE OTHER - [ 2
SHPE MEASRD TION OF DATA ¥
LIMIT £y 283

{3/31/81 NITRATE L R 0.000 M¢  0.00C EPA 0.0
10/04/8} NITRATE /L 0.000 #n  O.0SOC CEPA 0.9
04/Z3/82 NITRATE ML 0.000 M 0.000C CEPA L.
09/17/62 NITRATE L 0.000 M 0.0000 OEPA 0.2
(B5/17/83 NITRATE oL g.00cMe  0.0000 CEPA G.c
01/10/84 NITRATE L 0.000 8oL 0.0500 CEPA 0.0
NITRATE - NITRITE (NOZ - NO3) L 0.050 0.00X 9%.0
09/17/& NITRITE /L 0.000 MA  0.00XC CEPA 0.3
(5/17/63 NITRITE G 0.000 M4 0.000C (EPA 0.0
01/10/84 NITRITE /L 0.000Mé&  0.00 CEPA 0.0
04/17/80 RHENL ML 0.000 MV 0.0000 CEPA 0.0
10/16/80 BHENOL L 0.000 M 0.00C CEPA 0.0
03/31/81 PHENOL MG 0.000 M 0.000C CEPA {0
10/06/8] PHENCL oL 0.000 M D.00CC CEPA 0.0
04/Z3/682 PHENOL 6L 0.000 MW | 0.0000 GEPA g0
09/17/62 AN 8 0.000 M 0.0OOC CEPA 0.0
(5/17/83 RENQL G 0.000 MW 0.00CC CEPA 0.0
01/10/86 PHENOL oL 0.00Mw  0.0000 JEPA 0.0
04/17/680 PHOSPHATE O/R GL 0.000Mw  0.000C CGEPA 0.0
10/16/80 PHOSPHATE O/R ML 0.000 M  0.0000 CEPA 0.0
{3/31/8] AOPHTE OR L 0.000 M4 0.0000 CEPA g.0
10/04/8] PHIEPHRATE O/R oL 0.000 M  0.000C CEPA 0.0
04/3/82 PHOEPHATE O/R M. 0.000 M@ 0.000C CEPA 0.0
09/17/62 PHOSHATE O/R L 0.000M&  0.000 CEPA 0.0
05/17/83 PHOSPHATE O/R L 0.000 v  0.0000 CEPA 0.0
01/10/86 PHOSPHATE O/R ML 0.000 M 0.0000 CEPA 0.0
04/17/80 PHOPHATE TOTAL /8 0.000 M  0.000C CEPA 0.c
10/16/80 PHOSPHATE TOTAL ML 0.000 M 0.0000 CEPA 0.0
03/31/81 PHOSHATE TOTAL G 0.000 M 0.0000 CEPA 0.0
10/06/8 PHOSPHATE TOTAL oL 0.000 v  0.0000 GEPA 0.0
04/23/82 PHIGPHATE TOTAL Gl 0.000 v 0.0000 CEPA 0.0
09/17/682 RHOSHATE TOTAL ML 0.000 M 0.000C XPA 0.0
5/17/83 PHISHATE TOTAL ML 0.00Ma  0.0000 GEPA 0.0
01/10/84 PHEPHATE TOTAL L8 0.000 M  0.0000 CEPA 0.0
PHISPHROLE oL 7.60 0.000C 9.0
04/17/60 PHOEPHIROLE L 319.000 0.0000 CEPA 0.0
10/16/80 PHISHOROLE 6L .00 0.0000 CEPA Lo
03/31/81 PHSPHIROLE L Z3.01 0.0000 GEPA 0.0
PHIEPHROLE ML 20.00 0.0000 CEPA 0.0
PHOEPHROLE G 161.000 0.0007 (EPA 0.9
09/17/82 PHOGPHIROLS MG 154.000 0.0000 CEPA 0.0
(5/17/83 PHIEPHIROLE 8 %.000 0.0000 CEPA 0.0
01/10/84 PHOEPHIROLS /8 .00 0.0000 CEPA 0.0
POTAGSIWM (K) ML 184.000 0.0 %.0
04/17/80 POTASSILM (K) 8 0.00 0.0000 CEPA 0.0
10/16/80 POTASSIWM (K) oL 6A0.000 0.0000 CEPA 0.0
(3/31/81 AOTASSILM (K) /8 640.000 (EPA 0.0
10/04/81 ROTASSILM (K) e 50.00 (EPA 0.0
04/Z3/82 POTASSILM (K) GL S10.000 (EPA 0.0
(9/17/82 POTASSILM (K) [ /8 £45.000 (EPA 0.0
05/17/83 POTASSILM (K) 8 .00 0.0000 CEPA 0.0
01/10/84 POTASSILM (K) L8 190.000 0.0000 CEPA 0.0
POTAGEIWM - 40 (KD) AL 217.40 0.000 9.0
POTAGEIUM -~ &0 (K&D) A 27.40 0.0000 %.0
04/17/80 RESIOE TOTAL FILTERED (DISS.) oA 772.00 0.0000 CEPA 0.0
10/16/80 RESIOE TOTAL FILTERED (DISS.) 8 Z50.000 0.0000 CEPA 0.0
03/31/81 RESIOLE TOTAL FILTERED (DISS.) 8 Z8.00 0.0000 CEPA 0.0




- CHEMISTRY AND WATER QUALITY DATA-FOR FERVALD, CHIO

QY OTHR DATE OF PARAMETER
L ID WEL D SARE MASRD

B-115 7-10 10/04/81 RESIOLE TOTAL FILTERED (DISS.)
K115 7-10 04/Z3/82 RESIOLE TOTAL FILTERED (DIS5.)
H-115 7-10 09/17/82 RESIDLE TOTAL FILTERED (DISS.)
i1 7-10 05/17/83 RESIOE TOTAL FILTERED (DISS.)
K115 10 01/10/8 RESIOLE TOTAL FILTERED (DISS.)
H-115 7-10 04/17/80 SELENILM

H-115 -0 10/16/80 SELENILM

H-115 10 03/31/81 SELENIUM

K115 7-10 10/05/81 SELENILM

H-115 -0 0/Z3/82 SELENILM

H-115 -0 09/17/82 SELENILM

K115 7-10 05/17/83 SELENILM

K115 7-10 01/10/86 SELENIUM

H-115 7-10 SO (NA)

H-113 7-10 04/17/80 SIOIM (NA)

H-115 7-10 10/16/60 SIDILM (NA)

H-113 7-10 03/31/81 SIOIWM (N&)

K115 *+10 10/06/81 SIOILM (NA)

K115 7-10 04/23/&2 SOIM (W)

K115 7-10 09/17/82 SDILM (NA)

H-115 7-10 (5/17/83 SDIWM (NA)

K115 710 01/10/8: SIOILM (NA)

H-115 7-10 04/17/80 STRONTILM (SR)

K115 -0 10/1&/83 STRONTILM (SR)

H-115 10 03/31/81 STRONTIW (SR)

H-415 710 10/06/8] STRONTILM (SR)

H-115 10 04/23/82 STRONT I (R)

K115 7-10 09/17/82 STRONTILM (R)

H-115 7-10 05/17/83 STRONTIL (R)

H-115 710 01/10/8: STRONTILM (R)

K115 7-10 STRONTIUM - 90 (SRT0)

K115 10 SLFATE (SO4)

H-115 3-10 04/17/80 SULFATE (S06)

H1i5 7-10 10/16/80 SLFATE (S06)

H-115 7-10 03/31/81 SLFATE (SO4)

K119 -0 10/06/81 SLFATE (S04)

K115 7-10 04/23/82 SLFATE (S06)

#1195 710 09/17/82 SLFATE (S06)

K15 710 05/17/63 SLFATE (S04)

H115 10 01/10/84 SLLFATE (S04)

H-115 7-10 08/31/&2 TEFERATE

H115 -0 04/17/80 TEMPERATURE

K119 10 10/16/80 TEMPERATLRE

H119 10 03/31/8] TEMPERATURE

K115 7-10 10/06/8] TEMPERATLRE

K115 0 04/23/82 TEMPERATURE

H-115 710 09/17/62 TEFERATE

H115 0 05/17/83 TEFERATLRE

H-115 7-10 01/10/84 TEFERATURE

K115 10 TOTAL DISSOLVED SOLIOS (TOS)
K115 710 08/31/82 TOTAL OISSOLVED SQLIOS (TOS)
H115 10 TOTAL [RON (FE)

K115 7-10 04/17/60 TOTAL IRON (FE)

H115 10 10/14/80 TOTAL IRON (FE)

#1195 -0 03/31/81 TOTAL IRON (FE)

G4/Z3/&2 TOTAL IRON (FE)

WNIT VALLE
oL 207006
[ T/ 1560.000
M/ 1840000
L 1190.000
ML 630.000
G 0.000
MG/ 0.0
/L 0.0cc
L8 0.000
G/ 0.000
T8 0.00C
MG/ 0.080
ML 0.000
[ 7/ 2.000
MG/ 163.00
ML 129.000
M/l 102.000
ML 129.000
oA 73.00C
4 Y8 .00
oL 42.000
G/ 28.000
MG 0.00
ML 0.0m
O 0.000
ML 0.000
M/l 0.000
M/l 0.000
MG/ 0.000
ML 0.000
RC/L 0.0
L 93.000
MG/ 161.000
[ /8 166.000
3 /8 123.00C
MG/ 118.000
GA 104.00C
/L 96.00C
[y o7/ 85,000
/L 89.000
DES C 16.590
0Eb € 15.000
(EG C 14.00
G € 16. M0
0k C 0.0m
G C 16.100
0e: C 15.800
0EG C 15.800
0EG C 16.100
Y @0.000
ML 2100.000
[, 8 2.0
[, 4.450
ML 2.640
[, (8 .2
oL 21410
L 0.00

OTHER
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CONTY OHR DAL (F PARRETR N VALLE OTHR  (ETEL- 0T
LD WL D SARE MEERD JvEows o
BUS 10 D/1/E TOTAL IRON (FE) MG 0.O0Me 0000 CEFA 0.0
WS R0 (S/AVE A (RN (FE) Y/l 300 0.000C 0E°A 00
W5 10 OU/10/Bk TOTAL IRON (FE) MG/L 00 Me 0000 GEPA 0.0
W5 +10 OW/i7/80 TOTAL KJELDAHL N (TKN) MG/L 0000 e  0.0000 OEPA 02
HI5 710 A0/14/80 TOTA KELDAHL N (TKN) MG/L 000 M4 0.0 GEA 0.4
W5 +10 3/31/B1 TOTAL KIELDAH N (KW WL . D0mMe  0.00D 0s i
Hi5 10 10/4/81 TOTAL KIELDAH N (TN) MG/ 1410 0,000 CEPA 03
WIS -0 G/Z3/E2 TOTAL KOELDAH N (TKN) /L O0mMe 000X GEPA 0.0
Wifs 10 - (9/10/82 TOTAL KELDAL N (TN MG/ 0000 M4 0000 CEPA 00
W5 710 OS/17/83 TOTAL KJELDAHL N (TKN) e/ OO 0000 OEPA 00
WIS 710 01/10/86 TOTA KIELDAL N (TKN) MG/ 0.000 M4 00000 CEPA 0.0
W15 710 Oa/L7/80 TOTAL ORGANIC CARBON (TOC) /L D00 M 0.0000 CEPA 0.0
WIS 710 10/16/80 TOTAL ORGANIC CARBON (TOC) G 2.00 00000 OEPA 0.0
HIS -0 (3731781 TOTAC QRGANIC CARBON (TCC) /L QMOMe OGP 00
Bi5 710 10/04/8 TOTAL QRGANIC CARBON (TCC) MG/ 0.000 M4 0,000 EPh 0.0
Hi5 10 DA/Z3/B2 TOTAL ORGANIC CARBN (T0C) MG/l 000 0.0000 CEPA 0.0
WIS 710 (9/17/82 TOTAL ORGANIC CARBIN (T0C) 6L 0.0 Mé  0.0000 OPA 0.0
W5 10 (5/17/B3 TOTA ORGANIC CARBON (T0C) G/ 0.000 M4 0.0000 OEPA 0.0
U5 -0 C1/10/B4 TOTAL CRGANIC CARBON (T0C) MG 000 M8 0.0 %A 0.0
W5 710 LRANIL (1) RCL 0.X0 0.0000 %.0
K5 70 il's 78 0.00 0.0000 %.0
W5 0 D1uE I M/L 000 Me  0.0000 GEPA 0.0
WIS 0 10/1WE0 2N MG/ 0.00MA 0000 CEPA 00
W5 -0 D/3URLIIN MG/ 0.0 B0 0030 (A 0.0
WIS 70 1070481 IIN MG 0.0 B0 0.0 CEPA 0.0
HI5 0 O/ N M/L 0.0 WA 0.00D GEPA ik
WIS -0 BAUE N oL OO0 WA 0.0000 OEPA 0.0
W5 0 BAVE IN MG/L D.000MA 0.0 GEP 0.0
W15 -0 DU/A0/B ZINC oL 0.0 Mé 00000 CEFA 0.0
Wi5 -0 (B3R 680 00000 %.0
W5 0 QA ST 0MOM 0.0 CEPA 0.0
W5 710 10/16/80 o ST DOOM 00000 GEPA ]
W5 -0 Q318 o STD 00N 0000 (EPA 0.0
TS = I 17/ Y1 ST DO N 0.0 GEPA 0.0
W5 -0 WD )] OEOM 0.0 GEPA 0.0
W5 0 BAT/E o ST QMM OONE - 00
W5 0 BAUES M )] 0OOM 0.0 (R 0.0
W15 10 D1/40/84 o 5T OODM 0000 GEPA 0.0
Hilh K17 AKALINITY S BL W 0.0000 0.0
W6 KL AMONIA 6 N /L 0. 0.000 4.0
Hile K217 HRENIC (16) /L 0.0i0 0,000 0.0
Hilh K17 BARILM (BA) MG/ 0.30 0,000 400
Wile KD CALLILM (CA) M/ .00 0.000 4.0
HilE K- CONCA OVENIBWO () 6L 6.000 0.00X 400
Wile K17 CLORICE oL 3.0 0.0000 4.0
W6 KL COPPER (L) /L 0.00 0.000 0.0
W16 KD FLRICE L 0.180 0.00X 60.C
Hle KD L 3 0.0 0.0
Hile K- A R 9.000 0.000 4.0
W16 K17 LEAD (FB) WL 0.05 0.000 00
Wil K- WGHNES. (W) L 2.40 0.000 4.0
Hilh K717 WS (METHYLENE BLLE ACTIVE SB.) ML 0.040 0.0008 0.0
W16 K12 NITRATE - NITRITE (N2 - NG3) G 15500 0.000 400
W6 K7 PHOSPHRILE ML 2.0 0,000 400
Wile K1 ROTAGSILM (X) L8 2.4 0.000 400
W16 K17 POTASSILN - &0 (kD) RCL B.00 0,000 6.0
H1e KL SO (W) L 14000 0.000 0.0
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CONY MR DATE (F PRNETR. WNIT WLE OMR (ETEC- IRE 0P

VL0 WL D SHPE MEAQRD TION OF DATA *

] LINT APS
, K16 K717 STRONTILM - 0 (SR0) AL .00 0.000° @07
: Wil K17 SLFATE (S04) WL .00 0.0000 603
H1la  Kie7-17 0B/ TENRERATURE 065 C 12.500 0,000 600

W16 K717 TOTAL DISSOLVED SOLI0S (TOS) ML . i 0.0000 - 00

| K1l Kre7-17  08/Z0/82 TOTAL DISSOVED LIS (TOS) WL, 1050.000 0,000 600
W16 K17 TOTAL IRON (FE) WL . 0.0 0.0000 i

- Hilh  Kh7-17 LRI () ACL 0.100 0.000¢ 400
l T H XY 2N L T i kg
B Wil Kel-17  0B/ZVR H 7.500 0,000 400
W17 Sh7-12 B/10/73 AKALINITY L 70.00 0.0000 7.0

- K117 Be-12 101880 AKALINTY /L .00 0,000 70
T H117 56712 - D3/31/81 AKALINITY /L 451,000 0. 0000 70

| J W17 Bu7-12 Ob/Z3/E AKACINLTY ML 454,000 0.0000 7.0
W17 50712 O5/17/83 ALKALINITY L 745,000 0.0000 70
.: W17 B7-12 01/10/8 AKALINITY £%.000 0.0000 70
H117 12 AMONIA 46 N MG/ 0,140 0.0000. 710

W17 Bn7-12 04/10/73 APONIA 46 N G .30 0.0000 7.0

W17 B07-17 10718780 AONIA AS N L 0.050 0,000 710

K7 S07-12 (3/31/81 APONIA S N /L 0.050 0. 0000 7.0

W17 Bh7-12  Di/Z3/8 AMONIA A6 N ML 0.050 0,000 7.0

W17 Jn7-12 [5/17/63 AMONIA &6 N /L 0.050 0.0000 70

W7 B61-2 01/10/8 APONIA K N L 0,050 0.0000 70

Ty IR - X7, C (A6) MG/ 0.0 0.0000 70

W17 B2 1018/ n&mc (#6) MG/l 0.040 0.000¢ 710

W17 Be7-12 11/28/80 ARSENC (A8) MG/ 0.045 0.0000 70

W17 Be7-12 D3/31/81 ARENIC (A5) ML 0.0% 0.0000 710

W17 Bm712 10/06/81 ARENIC (45) L 0.100 0.0000 70

H17 B2 DVZ3/E ARENIC (AS) MG/L 0,06 0.0000 70

W17 Bh-12 B5/17/83 ARSENIC (4S) MG/ 0.02 0,000 70

W17 Se712  01/10/8 ARSENIC (#6) ML 0,058 0,000 70

W17 Bm-2 - BARIUM (BA) MG/ 030 0,000 7.0

W17 Bo7-12 10/18/80 BARILM (BA) L 0.200 0,000 70

W17 Bn7-12 01/10/84 BARIUM (BA) ML 0.2 00000, 7.0

W17 Be7-12 10/18/80 CAOMILY G 0.010 0,000 70

W17 12 CALLILM (CA) MG/ 4. 00 0.0000 7.0

W1 _%w7-7 0/B/BOCACIMICA. %L ®/OO 00m 710

W17 Bh7-12 11/28/80 CACIM (CA) L 310W 00000 a0

W17 Be7-2 0331781 CALCIUN (CA) L 5. 000 0. 0000 70

W17 Bn7-12 10/06/81 CALCILM (CA) /L 5. 000 0.0000 70

K117 Bee2  O6Z/E CACILM (CA) L .00 0000 70

W17 Bm2  O5/17/83 CACIN (CA) MG/ 52,000 0.000 - 70

W17 Bo+12  01/10/B4 CALCILM (CA) L. .00 0.0000 2.0

HH17 - GENICAL 0B (COD) MG/ 17,000 00000 7.0

W17 B2 04/10/73 CHEMICAL GHYEEN DBMWO (COD) /L .00 0,000 70

W17 B2 10/18/80 GEMICA 02N (C00) /L 4,000 0,000 70

W17 B2 (3/31/81 CHEMICA OXYGEN CEMMND (CD) L 8.000 0,000 70

17 B0 /7R OBM BN (COD) ML 13.00 0.0000 70

W17 Bor7  B/17/63 CEMICA CXYEEN 0B (COD) G/ 300 0.0000 70

W17 B2 01/10/84 CHEMCA OXYGEN 0EMMD (COD) /L 7,000 00000 70

W17 B2 LRI L 7,000 70

W17 Bn-12  O/10/73 OLRICE L 8,000 0,000 70

W17 B2 10/18/80 CLORIDE L 111,000 70

W17 B2 033181 OLRICE oL 224000 000 70

W11 B2 &2 CHLORITE /L 167,000 0,000 70

17— 12 (/AT OLORICE— G- 1L0m-.. 0,000 0

W17 Be7-17  01/10/8% GLORIDE MG/ 8. 000 0.000 70

G 0.030 0.0000 70

K117 54,7-12 0/10/73 RO




Page . &
B/12/6
CHEMISTRY -AND WATER QUALITY DATA FOR FERNALD: CHIO
CONY (MR DATE (F PARANETER - Wt VALE OTHER - s 3]
Wil BLI0 SAPE MARD TION OF DATA F
Limt -y i
K117 Sn 12 10/18/80 OROMIM MG/ 0.0% 0.0 ri
K117 6712 04/10/73 CONDUCTIVITY /L 1900.000 0.3003 .2
H117 Sn7-12 COPPER (CU) ML 0.030 0.0000 7.0
K117 J5%,7-12  10/18/80 COPPER (CU) /L 0.0 0.2000 7.4
H-117 Sn7-12  11/8/80 COPPRR (QU) /L 0.0%0 0.000 2.0
K117 J51,7-12 FLLOR {0E MG/ 0.050 0.0000 7.0
K117 Bn7-12  10/18/80 FLURIDE MG/ 0.050 0.0000 7.3
H-11? Bn, 712 [3/31/81 FLUORIDE L 0.0 0.0 2.3
H-117 B4 7-12 (K/Z/82 PUKRIE M/ 0.050 0.0000 2.0
w117 Jon7-12  (05/17/83 FUIRIDE /L 0.050 0.0000 2.0
W17 J5n,7-12  01/10/84 FLUORIDE MG/ 0.00 0.000C it
Wit S +-12 BR0SS AP PC/L 3.000 0.0000 .0
K117 S 7-12  11/24/81 GROSS ALPHA ML 0.0 0.0000 .G
K117 S -12  (W/Z/82 GROS ALPHA ML 6.20 0.0000 .8
K117 J57-12  [B/17/83 QOS5 AP M/l 6.000 0.000C 7.C
H117 Jh1-12  01/10/86 GROSS ALPHA AL 3.000 0.0000 2.0
K117 X5, 7-12 RS BETA CA .o 0.0000 2.0
K117 S5 712 11/24/81 GROSS BETA MG/ Z74.000 0.0000 2.0
K117 S 7-12  04/Z3/82 GROSS BETA oL 171.00 0.0000 3.0
K117 712 [B/17/63 @05 BETA MG/L 417.000 0.000 2.0
H-i17 J557-12  01/10/8 GROSS EETA ML 613.000 0.000C 2.0
K117 S, 7-12 LEAD (PB) ML 0.0B 0.330C 2.0
117 B4 7-12  10/18/80 LEAD (PB) M/l 0.010 0.0070 7.0
K117 JSh7-12  11/28/80 LEAD (PB) MG/L 0.005 0.9000 2.0
K117 5712 /3/% \EXD (P) ML 0.0 0.0000 2.0
H-117 712 (B/17/83 LEAD (FB) Me/L 0.05 0.0000 2.0
K117 JS507-12  D1/10/84 LEAD (PB) MG/L 0.0 0.000¢ 2.0
H-117 Jou-12  10/18/80 WOESILM (MG) Mo/l %.000 0.0000 .0
H-{17 B 7-12  11/28/80 WQESIM (MG) G 45.000 0.0000 1.0
H-117 JSu7-12  03/31/81 MRERILM (M6) /L 90.000 0.0000 2.0
K117 B -12  10/04/8! MGESIM (M0) MG/L 105.000 0.0000 2.0
117 Su7-12  DA/3/R MAESIM (M6G) ML 80.000 0.0000 2.0
K11 5n7-12  [5/17/83 MESILM (6) ML .00 0.0000 2.0
K117 Joh =12 [1/10/84 WQESILM (1G) /L 0.00 0.000 2.0
H-117 54712 MGAES (W) M/l 61.200 0.0000 2.0
117 5712 D4/10/73 MIGHERE (MN) /L 0.6800 0.0000 2.0
K117 Jon 12 10/18/80 MAGAESE (M) MG/l 0.70 0.0000 2.0
117 =12 11/28/80 MIGAEE (N) /L 0.70 0.0000 2.0
K117 5n7-12  [3/31/81 MIGAESE (M) /L 0.440 0.0000 2.1
K117 12 R MNGANESE (M) G/ 0.0 0.0000 .0
K117 Bn71-12  [5/17/83 MNGAEE (N) oL 0.9%0 0.0000 2.0
K117 L -12 (METHYLENE BLLF ACTIVE QB.) ML 0.13 0.0000 2.0
117 Bh1-12  04/10/73 MBS (METWVLENE BLLE ACTIVE 3B.) ML 7.00 0.000C 2.0
H117 5612 10/168/80 1846 (METHYLEE BLLE ACTIVE 9B.) MG/L 0.040 0.0030 2.0
K117 JSn7-12  ([3/31/81 MBAS (METHYLDE RLLE ACTIVE 9B.) ML 0.12 0.0000 2.0
H117 SH-12  0A/Z3/& M6 (METHAENE ALLE ACTIVE SB.) MG/ 0.210 0.0000 2.0
H117 Jn7-12  [5/17/83 MBAS (METHYLENE AULE ACTIVE SB.) MG 0.0 0.0000 2.0
w117 12 04/10/73 NITRATE oL 0.1 0.0000 2.0
K117 Jo,7-12  10/18/80 NITRATE oL 0.53 0.000C 2.0
K117 J%,7-12  (13/31/81 NITRATE M/l 0.2 0.0000 2.0
H-117 Sh1-12 (W/3/8 NITRATE /L 0. 0.000 2.0
w117 JSH 12 [B/17/83 NITRATE ML 0.410 0.000 2.0
K117 B4 7-12  01/10/84 NITRATE G 0.440 0.000 210
H117 S, 7-12 NITRATE - NITRITE (N2 - NOB) [ T/8 0.400 {.0000 2.0
H117 B 7-12  0s/10/73 NITRITE GA 0.010 0.000 2.0
K117 =12 08/10/73 PENIL R 0.0i10 .00 2.4
K117 o, 7-12  10/18/80 PHENIL GA 0.012 0.0000 2.4

b
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CHEMISTRY AND WATER QUALITY DATA FOR FZRNALD: (HIO

CONTY  OTHR DATE (F PARAETER NIT WALLE OTHR  (ETEC- SORCE
WL D WELID SAPE MASRD L}'rlq([)l. OF DATA
I

B-117 J5,7-12  01/10/84 PHENOL ML 0

W17 5,112 PHOSPHOROLS /L 1%

K117 5x,7-12  10/18/80 AHSPHIROE ML

H117 Jo%,7-12  03/31/81 PHOSPHOROLS ML

H-117 3o, 7-12  (4/23/62 PHISHOROLS oL

H117 54 7-12  (5/17/63 PHOSHOROS /L

H117 5 7-12  01/10/86 PHOSHOROS ML

K117 54,7-12 POTASSILM (K) ML

K117 J5%,7-12  04/10/73 POTASSILM (K) 38

H117 5%,7-12  10/18/60 POTASSILM (K) L

K117 54 7-12  11/28/&C POTASSILM (K) ML

K117 %, 7-12  03/31/81 POTASSIUM (K) L

H117 5 7-12  10/04/81 POTASSIUM (K) M/

H117 54, 7-12  04/Z3/62 POTASSIM (K) /L

H117 5, 7-12  05/17/83 POTASSIWM (K)
K117 54 7-12  01/10/8 POTASSILM (K)
K117 Jo7-12 POTASSIUM - 40 (K&D)
K117 5%, 7-12  11/24/8) POTASSILM - 40 (K40)
K117 o, 7-12  04/10/73 RESIOLE TOTAL FILTERED (DISS.)
H117 %, 7-12  10/18/80 RESIOE TOTAL FILTERED (0ISS.)
H-117 B, 7-12  (3/31/8] RESIOE TOTAL FILTERED (DISS.)
by S50,7-12 04/Z3/&2 RESIOE TOTAL FILTERD (DISS.)
K117 J547-12  (6/17/63 RESIOLE TOTAL FILTERED (D!SS.)
w117 5%, 7-12  01/10/8 RESIDE TOTAL FILTERED (CISS.)
K117 o, 7-12  05/17/63 SELENIUM
K117 B, 7-12 01710786 SELENILM
B-117 5 7-12 SOOI (N8)
1 5%, 7-12 - B4/10/73 SIDILM (N8)
H-117 5,7-12  10/18/80 SODILM (NA)
H117 5n7-12  11/28/80 SIDIM (N8)
K117 J5,7-12  03/31/81 SOOI (NA)
K117 J5,7-12  10/06/81 SOOILM (NA)
H-117 B4 7-12  QA/Z3/&2 S0 (M)
H117 5 7-12  05/17/83 SIDILM (NA)
K117 J,7-12  01/10/8s SIOIM (N8)
K117 J,7-12  10/18/80 STRONTILM (R)
K117 JS47-12  11/24/81 STRONTIWM - 90 (SR90)
SULFATE (S04)

H-117 5 7-12  04/10/73 QULFATE (S04)
K117 5712 10/18/80 SUFATE (S04)
K117 5%,7-12  [3/31/8] SUFATE (S04)
H117 BL-12  WZ/& SLFATE (SK)
K117 512 [5/17/83 QULFATE (S06)
117 50,712 01/10/84 SULFATE (S4)
/82 TEFERATLE

- E RN B EE SNEBERERES oe!
SREEEEEEENEEEEEEEE88138N58,

B2 osRERBY2HE cndb
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TLRE
K117 5 7-12 TOTAL DISSOLVED SOLLIOS (TDS)
K117 57-12  08/31/82 TOTAL DISSOLVED SOLI0S (TDS)
TOTAL [RON (FE)
) 10/18/80 TOTA.. IRON (FE)
H117 57-12  11/28/80 TOTAL [RON (FE)

I N T N RS I
OOOO0OOOO0DO0OCOOCOOO OO OO OO OO OCIMIUIDO OO OO OICIOEIrICI DO OO O] Ak} .
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CHEMISTRY- 40 UATER-CLALITY-DATA"FOR-FERMALD - CHI0 — -

bc’bﬂcmQQQDOQDQQEDDDG‘C;)DQa(3(:)DDIDDDOC)CthLji:)l:C:IC)DCIDDDDI‘_‘ID(’:LD&:)DDC)I.‘)ILDD

QONTY  OMR DA (F PARAETR INIT WLE OHR [ETEC- URC 0P
EL DD EL I AAE HASRD ’ TOCTINGFOATA o
LINIT AP

W17 B67-12 O3/31/81 TOTAL IRON (FE) ML 0.2 000 z.
W17 B7-17  10/04/81 TOTA IRON (FE) /L 0.190 0.000 )
W) Ba7-12  (5/17/63 TOTA IRON (FE) MG/ 0.740 0o 1)
H117  B67-17  10/18/80 TOTAL KJELDAHL N (TKN) M/L 0.80 0.0000 7.
W17 Bh7-12 /3181 TOTA KIELDAL N (TKN). oL 0.140 0.000 7.
W7 6712 06/10/73 TOTAL QRGANIC CARBN (TOC) WG/L 110.00 0.0000 7.
W17 Bn7-12 10/18/80 TOTAL ORGANIC CARBON (TOC) MG/ 7.00 0o 7
K7 B-g LRNILM (U) R/ 0.000 0.0000 7.
T - =V, 7N /L 0.040 0.0000 z.
W7 B0 1001880 IIN /L 0.0 0.0000 z.
W17 B2 GAVE IIN . 6L 0.0 0.000 7.
Hi17 Bz BAU/R M 170 0.0000 7.
W17 Bho-17 0W/A0/T3 oL 730 0000 7.
W8 REn7- GB/31/82 CALCIUM (CA) WL 900 0.0000 0
W18 REw7-11 0B/31/B0 HADNESS CARBOMATE MG/ 449.000 0000 0.
K18 REh7-11 0B/31/B7 HARDNESS NONCARBONATE MG/L 108.000 0.0000 0.
H18  REnI-1 DB/3L/E WAGAEE (W) MG %00 0.0000 0.
W18 REn -1 08/31/82 ROTASSIIN (K) . /L 57.00 0.0000 D.
W18 REn7-1 0B/31/82 SOIM (M) 17.000 0.0000 0.
W8 REe7-11 DB/31/E8 TEFERATRE 06 ¢ 13.500 0.0000 0.
W18 w1l 08/31/82 TOTAL DISSOLVED SOLIOS (T0S) - MGAL 113,000 0.000 0
W8 REn7-10 OB/31/BZ oH . 730 0.000 0.
W19 MR, T-16 DB/Z1/B2 CALCILM (CA) ML 100,000 0,000 %,
U9 MR, T-16 (B/Z1/62 HARONESS CABBONATE /L T[om 000 3
H119 MR, 7-16 (B/77/82 HARDNESS NONCARRONATE 6L 53,00 0.00C - 5.
W9 MR, T-16 BB/Z1/BC MANGAEE () MG/ .00 0.000 %.
W19 MR, 7-16 08/77/82 POTASSIM (K) G/ 1.70 0.0000 )
W19 WRW,7-16 B/Z7/82 SIDILM (M) - S 70 0.0000 %
W19 MR, 7-16 (B/77/8 TRFRATE 06G 13.500 0.0000 %.
(19 Afow. -1 (B/77/E0 TOTAL DISLVED SOLIS (TS) 1B 6%.00 00000 3
H19  MRWT-18 (/78 1. 0o %.
W12 ®/3/ TR 06 € 7m0 0o )
K120 08/30/&2 TOTAL DISSOLVED SLI0S (T0S) MG 90000 0,000 5.
Y oH 750 0.000 .
T Y ALKALINITY o 2%9.000 0.000 2.
1 Wz Mw8 MAMNAMSN. L. 043 om0 R
. ] ASENIC (A6) G/ 0.010 00000 &
e BRILM (BA) L 0.0 0.0000 .
W12 M# 78 I (CA) 6L @i 0.000 .
WL er8  moUe G (O /L 10,000 0.0000 &.
v, CEMICA. OXYGEN 0N (COD) MG/ 400 0.000 &.
W2 n8 CHLORICE 6L .00 0.0000 Q.
W2 78 COPPER (QU) MG/ 0.0 0.000 &.
W2t w08 L 0.280 0.0000 &.
W2 MCn I8 R/ 2.00 0.000 .
W2 e R/ 10.000 0.0000 .
K21 M8 08/31/8 HARDNESS CABBONATE /L %1.000 0.000 &.
Wl 678 0B/31/82 HARDNESS NONCARONA MG/ &.000 0.000 Q.
H-121 ¥, 78 EA) (PB) G 0.05 ‘ &.
v Y e/ Z.10 0. 0000 .
W2 M8 0B/31/E MNGHEE (M) 6L 7.0 7}
WA L8 NITRATE - NITRITE (M2 - N3)  1GIL 0.140 1 2.
H2 8 ROPIRIE ML 0.020 .
WA 8 POTASSILM (K) - MG/ 300 ‘ 7
. __»m_ru.v-e__muaz POTASSILM (K)__ el 240 omm. . &
W2 M-8 POTASSILM - &0 (K4D) RO/ (.80 0.0000 2.
: e 11.000 0.0000 &

K2l w78 SIOILM (M)

R o o
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Page No. b
/1%
CEMISTRY AND WATER QUALITY DATA FOR FERWALD, (HIO

CONTY  OTHR 0ATE OF PARAETX WNIT VALLE OTHR
LD & D f MASRD
H-121 x4 08/31/82 SO (NA) L 15.00C
K121 M, 78 STRONTILM - 90 (SRFC) e/ 0.80C
K121 M 78 QLFATE (S) ML n.0x
K121 M-8 08/31/82 TEMERATURE 0L € 12.900
K121 M 74 TOTAL DISSOLVED SOLI0S (TDS) MG/L 38.000
K121 Mx,7-8  08/31/& TOTAL DISSOLVED SOLIDS (TOS) L - 6.0
K121 Mx. 78 TOTAL [RON (FE) ML 1.0
K121 78 LRANILM (U) L 2.9
K121 78 N ' L R 0.045
H121 w8 0B31/&2 H 1.80
K122 -5 08/25/82 CALCILM (CA) G 110.000
H12 5 (0B/25/82 HRDNESE CARBONATE oL 3%.000
W12 5 08/25/82 HANESS NONCARBONATE L 87.00C
W12 75 (B/25/62 MANGANESE (MN) oL .00
K12 75 08/25/82 POTASSILM (K) MG/l 2.30
H12 5 08/%/& 01 (N) oL 10.00C
H1Z 5 08/55/82 TEMPERATRE 0EG C 12.000
#1122 5 08/25/82 TOTAL DISSOLVED SOLIDS (T0S) BiL 75.000
K12 5 0B/25/82 pH 1.50
H123 -1 (8/30/82 TEFERATRE D5 € 13.000
K13 7-1 08/30/&2 TOTAL DISSOLVED SOLIOS (TOS) GL 55.000
W13 7-1 08/30/&2 o .60
H-12¢ 183 ALKALINITY ML 5%3.000
H-124 18-3 AMNIA BB N /L 2.9%
H-126 18-3 ARSENIC (A5) 0.010
H-126 18-3 BARILM (BA) L 0.30
H-126 168-3 CALCIM (CA) G 7%.00C
H-124 18-3 CEMICAL OXYGEN DD (C0D) oL 58.000
K126 18-3 CLRICE oL .00
H-126 18-3 COPPER (CU) oL 0.2

12 18-3 FLUGRICE oL 0.190
K124 18-3 GR05 AP RO/L 9.000
K124 18-3 GROS5 BETA A 6.000
K124 18-3 LEAD (FB) e/l 0.0
H-126 18-3 MAGAESE (M) oL .30
H-126 18-3 MRS (MTHLEE ALLE ACTIVE SB.) MG/l 1.30
K124 18-3 NITRATE - NITRITE (NOZ - NO3) L 0.04C
H-126 183 PHOSPHOROLE /8 0.0
H-124 18-3 POTASSILM (K) oL £5.400
H-124 18-3 POTASSILM - 40 (K&D) PCL 120.500
H-124 18-3 DI (NA) oL 144.000
K126 18-3 STRONTILM - 90 (SRY0) CAL 0.100
W12 18-3 SUFATE (S04) oL 5.0
H-126 18-3 TEMPERATURE 0EG C 15.500
H-124 18-3 TOTAL DISSOLVED SOLIDS (T05) oL 812.000
H-126 18-3 TOTAL DISSOLVED SOL1DS (TDS) L8 1050.000
H-126 18-3 TOTAL [RON (FE) oL 2.8
K126 18-3 LRANILM (U) RCL 0.70
H-124 18-3 1N oL 0.3
H-124 16-3 pH 1.60
H15 7-15 11/29/76 AKALINITY L 2%.000
H1Z *15 06/14/77 ALKALINITY /8 .00
K15 7-15 10731 ALMIND (AL) 6L 0.20
K15 +15 11/29776 ALLMING (AL) L 0.000 WA
K15 15 06/16/77 ALMIN (AL) - Gl 0.000 M
15 15 11/23/76 APNIA A5 N /L 0.180
1B 7-15 0&/77/T1 ATONIA AS N 6L 0.110

CETEC- SARCE
TION OF DA

LIMT
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Page No. &7
o B/1UE
l  CHEMISTRY- A0 WATER QUALITY DATA FOR FERWLD: (HIO
CONTY OHR  DATE OF PARAETER - WNIT ALE OHR DETEL- SORE 06
ELID WL 1D APE MEARD TION OF DATA *
l LINIT <
WE S (7 ARENIC () L 0.00 0.0000 &L
B FE /DA ARG () L 0.010 0.0000 5.0
WE S 10/16/80 ARNIC () WG/ 0.010 0.0000 .0
WiE 8 /38 ARENIC (M) G 0.010 00000 8.0
B S B ARENC () ML 0.0 0,000 8.
Wi® 715 11773/ ARENIC () G 0000 Me  0.0000 OEPA 8.
i 715 Os/16/T7 ARENIC () L 0.000 M 0.0000 OFPA .0
Wi® 5 D/3UB! BRI (BA) L 0.20 0.0 8.0
R M5 1172977 BRIM (BA) ML OOXMe 0,000 0P &0
MR 15 DB/L6/T7 BARILM (BA) L 0,000 #OL  0.200 OEPA 8.0
TS WS Ty Y0 I 4 L 0.05 0.0000 8.0
' H1E 715 10/16/80 CADMIM WG/L 0.05 0.000 &0
HiE -5 11/29/% CAMIW AL 000 e .00 0FPA &.0
H1B -5 D/16/T7 CAOMANM G 0000 M  0.000C OEPA il
HE M5 103 CALIM () AL 93000 00000 .0
WiE -5 /Z0m CACI (O L 103.000 0.0000 8.0
WE A8 10/16/80 CACIW (CA) ML 104,000 0.0006 80.0
R 15 [/31/81 CALIM () ML 107,000 0,000 2.0
R 5 (B/17/83 CALIU (OA) G 102,000 0.000 .0
Wi® 5 112977 CACIM (T L 93,000 00000 CEPA 8.0
WE -5 04/16/T7 CACILM (CA) oL 97.000 0.000 CEPA 0.0
: E 15 11/27 CEMICAL QOGN DEWND (C0) L 00m oL 4.0005 0EPA 2.0
* HE 5 0W/16/77 CEMCA OGN IBWD (D) ML 000 @0 4000 0P &.C
s 5 /A HRIE ML i 00000 OFPA &0
WE -5 Oa/16/77 CAORICE L 11,000 0.0000 0EPA &.C
WE 5 13T ORNMI AL 0.30 0.0000 &
WE -5 10/16/80 CROMIW ML 0.0 0.0000 &l
e X1 {127 GROMILM ML 000 B0 0.0300 OFPA 00
W M5 Ob/ib/T ORI MG 0.000 0L 0,030 0FA 8.0
' B 5 11/20% CODCTIVITY wos/cn 000N 0.000C OEPA &0
WE B 08/16/77 COCTIVITY Vecs/o 000N 0.0000 CEPA 2.0
WE -5 10/1/80 COPFER (QU) WGIL 0.0 0,000 &0
WE B WA R Q) ML 0000 Me  0.0000 CEPA 8.0
WE M5 0A//T COPPRR (Q) N 0000 M 0000 OEPA 00
WIE -5 11/29/7 CYANIGE ML 000 M 0.0000 0EPA 0.0
; WE -5 0A/1/77 CYANICE AL 00 M 0.0000 OEPA 00
; WiE -5 11/7/7 FLURIE L - 000 M 0.000 0P 0.0
HiB -5 Ob/16/77 FLURICE ML 000 WA 0.000C CEPA &.0
l R M AT EA () ML 0.05 0,000 Al
i HE S 1043 LED (8) MoIL 0.05 0,000 0.0
~ HE 5 0B/7m D () MG/ 0.05 0.0000 0.0
4 B F5 VIS LEN () ML 0.011 0,000 8.0
WE  F5 /e LEA () MG/ 0.05 0.0000 0.0
. WiE M5 A6 LERD () ML 0.05 0.0000 0.0
- e R BAVE LEN (@) ML 0.05 0.00% .0
% S /A EN G 0CH M 0.000 0EPA 0.0
WA M5 OW/IUTLER (PB) L Q00 MA  0.0000 OFFA o -
Wi® S W0/ WaESIN (E) WL %00 0,060 8.0
WA 5 (/7R NOEI () ML 2.0 0000 a0.0
‘ HiE 5 10/16/80 MEESIM () L .0 000 0.0
: HE 5 36 MAEIN (6 GIL %.000 00000 8.0
HET-S X1 1/83 WOESIM (6) L 2.0 8.0
_ HE M5 1172/% NGEIM (6) 6L 2.0 EPA .0
\ HZE  +5  0/16/7) NOEIN (1) L 2.0 000 CEPA &0.0
R M5 (RIZIB MGHEE () MG/ 0.7% 8.0
W 5 L/16/80 WAGNEE (W) L i ) 8.0
HZE -5 (G/31/81 MGHEE (W) G 0.&0 0,000 8.0
{

———

-
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CEMISTRY A0 WATER QALITY DATA FOR FERWLD, IO T T

CONY OMHR  DATE (F PARAETER i VALLE OTHRR
EID WELID SARE MAERD

=

| S—
=]
R
=3
b -3
Pt

W15 15 (5/17/83 WANGANESE (MN)
K15 Lt} 11/29/76 WREE (M)

2

>

R 7-15 10/3/T7 MBS (METHYLENE BLLE ACTIVE SB.)
K15 S 09/20/8 ¥BAS (METHYLENE BULE ACTIVE SB.)
H125 715 04/10/7 M5 (METHYLENE BLLE ACTIVE SB.)
W12 15 10/16/80 MBAS (METHYLENE BLLE ACTIVE GB.)
K125 7-15 03/31/81 MBAS (METHYLENE BLLE ACTIVE 9B.)
H12 715 05/17/83 MBAG (METHYLENE ELLE ACTIVE SB.)
K12 15 1172977 MBAS (METHYLENE BLLE ACTIVE SB.)
H125 *15 06/14/77 ¥BAS (METHYLENE BLLE ACTIVE GB.)

K12 15 11/29/7% MERORY (HG)
#1125 15 06/14/77 MERCRY (HG)
125 7-15 11/29/76 NIGEL (NI)
12 *15 04/14/77 NIOKEL (ND)

g Ve 315 11/29/76 NITRATE

H12 15 06/14/T7 NITRATE

g ¥s 715 10/16/80 PHENOL

K12 *15 11729776 PHENLL

15 3-15 06/18/T7 PHENOL

1% 15 11/29/7 POSPHATE O/R
K12 15 04/16/77 PHOSRHATE O/R
V- ot 11/29/7 PHEHATE TOTAL
H1Z5 15 04/16/77 PHOSPHATE TOTAL
H12 15 11/29/7% PHEHOROE

06/16/T7 PHISAHOROLE

H12 *15 10/3/71 POTASSILM (K)

K15 7-15 (5/71/78 POTASSILM (K)

W12 15 06/10/79 POTASSILM (K)

K12 13 10/16/80 POTASSIWM (K)

[ gV 15 03/31/81 POTASSILM (K)

K125 15 (5/17/83 POTASSILM (K)

W15 7-15 11/29/76 POTASSILM (K)

12 -1 06/14/T7 POTASSIWN (K)

W12 +15 11/29/7 RESIOLE TOTAL FILTERED (DISS.)
KB 15 04/14/77 RESIOLE TOTAL FILTERED (0ISS.)

& S WHESENW-——- e o

W12 15 0b/16/T0 SELENIM

K12 15 10/3/71 SOIM (NA)

K15 15 (/21778 SO (NA)

H12 15 04/10/7 SIDILM (NA)

K12 5 10/16/80 SDIUM- (NA)

H15 5 03/31/81 SIOILM (NA) -

BEEFEEEEEEEE8E8ERERRR0EA

32 233% 32322333
BR3EE9590 299995857

EE888H
ERRRRERREREEEREEREARBRERNEEAEREE

B¥EEE8EEEEE885880888888EERRRRREN

ek
ABREREEREEREREEEAERNBARMAEE

22

22

15 S 11/29/76 SUFATE (SOA)
15 5 06/16/77 SLFATE (S08)
W15 5 08/27/&2 TEFERATRE
W12 5 /2776 TOFERATUE

ﬁﬁﬁgégégé§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§2§éééééééééééé

£5

- 89 99588 84

4HiEEEREEEENEEEEEEEEEEEE,
EEEEEEEEESs8asaAREEEEEEEaEE

¢
C 0
15 [yt 06/14/77 TEMPERA C 0
WD S 08/77/82 TOTAL DISSOLVED SQL10S (TOS) L )
K12 5 10/ TOTAL IRN( T A - 0
1% 5 09/Z1/78 TOTAL IRON (FE) L 0
H15 15 04/10/79 TOTAL IRON (FE) 6L 0




&9
CHEMISTRY AND WATER-QUALITY DATA FOR FERNALD, QHIO i
OTHR DATE (F PARAMETER WNIT WLLE OTHR  CETEC- SORCE 0EPTH
L0 SARE AR TION OF DaTA F
LIMIT AP
715 10/16/80 TOTAL IRON (FE) ML 2.060 0.00C0 8.9
7-15 03/31/81 TOTAL IRON (FE) A .20 0.0080 80.]
715 05/17/83 TOTAL IRON (FE) M/ l.am 0.0000 a.c
715 11/29/7 TOTAL IRON (FE) /L 0.000Mv  0.0000 QEPA &1
15 06/14/77 TOTAL RN (FE) oA 0.000 M4 0.0000 CEPA 80.0
715 11/29/76 TOTAL KJELDAHL N (TKN) oL 0.000 M  0.00C0 CEPA .2
7-13 04/14/77 TOTAL KJELDAHL N (TKN) oL 0.000 M 0.0000 CEPA a1
7-15 11/29/76 TOTAL CRGANIC CARBON (TOC) ML 2.00 0.0000 CEPA 8.t
715 06/14/77 TOTAL ORGANIC CARBON (TOC) ML 10.000 0.0000 CEPA &.0
15 09/Z1m 1IN L 0.0 0.0000 8.0
7-13 10/16/80 ZINC G 0.040 0.0000 80.0
715 (B/17/63 ZIN L 0.12 0.0000 8.0
15 11/29/% 1IN ML 0.000 ¥  0.0000 CEPA 8.c
15 06/16/T7 7INC L 0.000 v 0.0000 CEPA 8.0
715 08/Z71/2 1.600 0.0000 80.0
715 11/29/76 oH S0 0.00 N - 0.0000 (EPA 80.0
7-15 16/77 pH ST 0.000 M 0.0000 QEPA .0
17-4 08/71/82 TEMFERATLRE 0EG C 13.500 0.00m .0
174 08/27/82 TOTAL DISSOLVED SXLIOS {TOS) G %5.000 0.0000 %.0
174 0B/Z1/82 pH 1.400 0.0000 2.0
> 08/71/82 TEMPERATURE 0EG C 16.500 0.0000 .0
L) 08/Z7/82 TOTAL DISSOLVED SILIOS (TDS) oL 765.000 0.0000 &.0
51 08/27/82 pH 1.40 0.0000 £5.0
18 08/30/62 TEMPERATURE 1 20f8 19.000 0.00:0 17.0
18- 08/30/82 TOTAL DISSOLVED SOLIDS (TOS) L 1100.000 0.0000 17.0
186 08/30/&2 1.20 0.0000 17.0
08/31/& TURE 0EG C 13.500 0.000C 8.0
08/31/82 TOTAL DISSOLVED SOLIDS (TOS) oL 730.000 0.0000 &0.0
08/31/62 pH 1.40 0.0000 0.0
NORF]  0B/31/82 TEFERATLE 0EG C 14.500 0.000 20.0
NO/RAF3  08/31/82 TOTAL DISSOLVED SXLIDS (TDS) oL SX.00 0.0000 0.0
NO/R-3  08/31/82 o 7.400 0.0000 210.0
N.O-9 08/31/62 HARDNESS CARBONATE oL 1.0 0.000C 103.0
NO-9 08/31/82 HADNESS NONCARBONATE /L 104.000 0.0000 1.0
NO/9 08/31/82 CACILM (CA) oL 8:.000 - 0.0000 103.0
NO/9 (B/31/E2 MGHEE () /L 2.0 0.0000 103.0
N0/ 08/31/82 POTASSIL (K) oL 2.000 0.0000 103.0
N.O/9 (8/31/82 SOILM (NA) 6/l 11.00 0.0000 103.0
NO/S 08/31/82 TRFERATE 1200 10.000 0.0000 103.0
N.O/9 08/31/82 TOTAL DISSOLVED SOLIOS (TDS) L 610.000 0.000 163.0
N0/ 0831/ 1.40 0.0000 103.0
NO/1S  BB31/& TLRE 0EG C 13.000 0.000 12.0
NO/{S  08/31/82 TOTAL DISSOLVED SOLIOS (TOS) oL 0.0 0.0000 1Z.0
NO/1S  (B/31/& e 1.400 0.0000 120.0
$3 ALKALINITY L 418.000 0.0000 a0.0
%3 ATINIA SN oL 0.0M0 0.000 8.0
§-3 ARENIC (AS) GL 0.010 0.0000 80.0
3 BARILM (BA) G/l 0.30 0.000 8.0
9-3 CALCIU (CA) oL 13%.00 0.000 a.0
%3 CHEMICAL CXYGEN 0B (COD) /8 6.000 0.000 2.0
$-3 CLRIE G 145.000 0.0000 .0
%3 COPPER (QU) /8 0.0%0 0.0000 .0
$-3 FURICE oL 0.m 0.000 80.0
%3 &R0E APR /L 5.0 0.000 8.0
$3 GROSS BETA A .00 0.000 8.0
3 LEAD (F8) - MEL 0.0 0.000 8.0
%3 MAGHESE (M) [ /8 Q2 0.0000 8.0
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CHEMISTRY A WATER QUALITY. DATA FOR-FERNALD,. (HIO

DATE (F PARA'ETER NIT WALE OTHR  OETEC- SORCE 0EPTH
SAPLE MASRD TION OF DATA ¥
LIMIT 23

MBS (METHLENE BULE ACTIVE SB.) ML 0.050 0.0000 8.0
NITRATE - NITRITE (NOZ - NC3) /L 0.:0 0.000 &L
PHISHOROLS MG 0.0 0.0000 .0
POTASSILM (K) M/l 6.500 0.0000 8.1
POTASSILM - 40 (K4Q) A 3.500 0.000C &0

SDINM (W) : oA 73.000 0.0000 8.0
STRONTILM - 90 (SRT0) PCAL 0.0 0.000C 60.0

SUFATE (S04) L 117.000 0.0000 &€.]
08/2/82 TEMPERATLRE 0EG C 14.000 0.0000 &.C
TOTAL DISSOLVED SOLIOS (TOS) 8 83%.000 0.0000 8.0

JOTAL DISSOLVED SOLIOS (TS) 1G/L 1300. 000 0.00c¢ 8.6

TOTAL [RON (FE) ML 9.70 0.0000 8.0

LRANILM (U) A 0.500 0.0000 &.C

IN L 1.400 0.0000 8.1

o 7.400 0.0 &.C
08/31/82 TEMPERATLRE 065 C 12.000 0.0000 %.0
0B/31/82 TOTA. DISSOLVED SOLIDS (TDS) oL &0.000 0.0000 %.0
08/31/&2 e 7.502 0.0000 ®.0
ALKALINITY G 249.000 0.0000 1X.0
AMNIA AS N ML 0.0 0.0000 15.0

CACIL (CA) /8 3.000 0.0000 15.C
CHEMICAL OXYGEN DEMAND (COD) ML 6.0 0.0000 135.0
CHLRICE ML 3.0 0.0000 13
FLLCRICE M/ 0.ZL 0.0x0 iX.

GROSS EETA RC/L 4.00C 0.000C 150
MAGRES (M) ML 3.2 0.0000 13.0

MBAS (METHYLENE BLLE ACTIVE SB.) MGL 0.0% 0.0005 154

NITRATE - NITRITE (NOZ - NO3) M/l 1.00 0.0000 1X.0
PHOSPHOROLS oL 0.0% 0.000C 15.0
POTASSIWM (K) /L 2.70 0.0000 13.0
POTASSILM - 40 (K&0) A .00 0.000C 15.0

SDIM (NA) L 16.000 0.0000 13.0
STRONTIWM - 90 (SR90) %8 0.20 0.0000 15.0

SULFATE (S04) G/l 67.000 0.0000 15.0

TOTAL DISSOLVED SOLIOS (TDS) A 3.000 0.0000 1X.0

TOTAL DISSOLVED SQLIDS (T0S) /8 444.000 0.0000 15.0

LRANIUM (U) A 0.0 0.0000 1X.0

10/% CHLRIE ? 1.5 0.0000 1%.0
11/% CLRIE ? - 11.00C 0.000C 15.0
3 GLRIcE ? 9.200 0.0000 1%.0
CHLORICE ? 9.000 0.000C 15.0

10/58 CHRIE ? 1.500 0.0000 1%.0
CLRICE ? 8.0:0 0.0000 1%.0

&8 CLGRIE ? 12.000 0.0000 13.0
1/65  CLORIE ? 16.000 0.0000 1X.0
10/5%  NITRATE ? 1.040 0.0000 1%.0
11/% NITRAE H 0.40 0.0000 150
51 NITRATE ? 1.70 0.0000 15.0
NITRATE ? 1.0 - 0.0000 1%5.0

10/58 NITRAE ? 1.040 0.0000 1%5.0
NITRATE ? 1.171 0.0000 15.0

&/83  NITRATE ? 1.0 0.000 15.0
1/65  NITRATE ? 1.10 0.0000 15.0
10/%  SULFATE (S) ? .00 0.00m 15.0
11/5%  SUFATE (30) ? 0.0 0.000 15.0
357 SLFARE (906) ? 6.000 0.000 1%5.0
&8  SLFATE (S04) ? .00 0.0000 1%.0
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EXPLANATION

Well Location and Number

Location of
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Well Location (Elevation of Bedrock, Ft MSL) 4Q7e
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EXPLANATION

Calibration (Well Number) H113
LY s s —(Observed Water Elevation,ft msi) 530.20

Water Elevation Contour, Ft MSL____-520"

Model No Flow Boundary________
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