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PREFACE

This report is one of a series of hydrologic reports for the
Hamilton to New Baltimore area prepared by the Water Conservation
Subdistrict of The Miami Conservancy District in accordance with
the Official Plan, Phase Two, which was approved for
implementation in June, 1968.

The Water Conservation Subdistrict of The Miami Conservancy
District continued, during 1992, to collect and quantify water
resource data in the Hamilton to New Baltimore area, Ohio. This
report was prepared by the staff of the Water Conservation
Subdistrict under the general supervision of Paul M. Plummer,
Engineer, and James L. Rozelle, General Manager and Chief
Engineer.

Hydrologic data presented by the Water Conservation Subdistrict
in this report is obtained from several agencies and industries
that have an interest in the water resource management of the
project area. Cooperation from the Cities of Cincinnati,
Hamilton, and Fairfield; The Southwestern Ohio Water Company
(SWOWC) ; The Southwest Regional Water District (SWRWD) ;
Fernald Environmental Restoration Management Corporation (FERMCO) ;
Champion International, Hamilton Mill; the Southwest District
Office of the Ohio Environmental Protection Agency (OEPA); Ohio
Department of Natural Resources, Division of Water (ODNR); the
U.S. Geological Survey, Ohio District (USGS); and the National
Oceanic and Atmospheric Administration, National Climatic Data
Center (NOAA) make this report possible.
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INTRODUCTION
Background
The Official Plan, Phase Two, of the Water Conservation
Subdistrict of The Miami Conservancy District (WCSD), developed

from concern that excessive withdrawal of ground water would
deplete the aquifer within the Hamilton-New Baltimore area. Prior
to the Plan's conception, three water users (the City of
Hamilton, City of Fairfield and Southwestern Ohio Water Company)
were withdrawing approximately 23 million gallons of water per
day (MGD) from the area. Plans by the City of Cincinnati to
establish a major well field in the same area, brought concern by
Butler County civic leaders that the ground water resources would
be depleted.

As a result of a petition by the City of Hamilton and the Butler
County Commissioners, a Butler Water Conservancy District (BWCD)
was established in April, 1963, to regulate the water resources
of the project area (Figure 1). Prior to this time the Water
Conservation Subdistrict of The Miami Conservancy District had
been organized in 1953, "to provide a water supply for domestic,
industrial and public use, and to regulate the flow of streams
and to conserve the waters thereof." Since the Butler Water
Conservancy District had a similar interest in subsurface water,
and their area of interest in part overlapped (the BWCD
encompassed a larger portion of southern Butler County) the
boundaries of the Water Conservation Subdistrict, it was agreed
by all affected parties that more effective management could be
performed by the WCSD. The BWCD was merged with the WCSD in June,
1967, and an Official Plan was prepared by October, 1967. This
was to be Phase Two of the Water Conservation Subdistrict
Official Plan (Phase One being a regional water quality
management and monitoring plan). Its objectives were to:

1. Determine the supply of water.

2. Project short and long range use.

3 Develop and evaluate alternative programs to optimize
the available water supply.

Amendment No.l1 to the Official Plan was approved in 1980. It
added a fourth objective to the Plan:

4. Monitor and evaluate water quality in the aquifer and
make recommendations based thereon.

As stated in the Official Plan, Phase Two, the objectives were to
be accomplished by "developing an observation network to collect
data and information, providing staff to make necessary
investigations, and receiving notices of proposed developments
for increases in use of ground water." This report is one of a
series of yearly hydrologic data reports as part of the
continuing effort to accomplish the objectives stated in the
Official Plan.
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The 1980 Amendment also resulted in a restructuring of the Plan
to allow the participants to enter into a contract or contracts
with the WCSD for greater flexibility in dealing with the
changing concerns of the group. One month after the Official Plan
was amended, seven major ground water users from the project area
entered into a five year agreement with the WCSD. Another such
agreement was approved in 1986, extending the ground water
management plan in the Hamilton to New Baltimore area through
1991, renewable through 1996. During the term of the 1986
Agreement, two amendments were approved. The first changed the
participant list by removing Chevrolet-Pontiac-Canada Group, GMC,
and adding Champion International, Hamilton Mill. The second
authorized the Subdistrict to execute a contract with a
consultant to initiate the first phase of a wellhead protection
program, delineation of well or well field capture areas. During
1992, the delineation contract was completed.

Project Area Description

Originally, the geographical 1location of the project area was
established to include the area within the buried valley from the
Columbia Bridge in Hamilton southward to the Great Miami River
bridge in New Baltimore. Concerns about ground water levels and
quality in the vicinity of the Chem-Dyne Superfund site in north
Hamilton, resulted in the expansion of the project area to
include all of the City of Hamilton, to New Miami.

The limits of the project area, as stated by the Official Plan,

Phase Two, "were determined by the extent of the buried valley
aquifer, sources of recharge to the aquifer, and locations of
principal well fields." The present area encompasses

approximately 58 square miles and includes 18.5 stream miles of
the Great Miami River. It is located in southern Butler and
northern Hamilton Counties and is entirely contained between
39 degrees 15 minutes and 39 degrees 25 minutes north latitude,
and 84 degrees 30 minutes and 84 degrees 42 minutes west
longitude. A feature map is shown as Figure 2.

The topography of the project area is gently rolling, dissected
by numerous streams whose drainage patterns were shaped by the
advance and melting of the Pleistocene continental ice sheets.
Glaciofluvial deposits, primarily sand and gravel laid down as
valley train, occupy the bottom of the stream beds to a depth of
as much as 200 feet in some places. This sand and gravel outwash
formation is capable of storing a large quantity of ground water
and is a high yielding aquifer. The buried valley aquifer in the
Hamilton to New Baltimore area is the southern part of an
extensive ground water basin which underlies the entire length of
the Great Miami River from its mouth to Indian Lake, and 1is
commonly referred to as the Miami Aquifer.

2 QeL010
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Scope

Water Quality

In cooperation with the WCSD, ground water quality samples are
obtained by the USGS three times a year at wells: MI-44
(City of Troy well #4), MTr-928 (City of Miamisburg well #8),
BU-36 (owned by Champion International, Hamilton Mill), and H-19
(SWOWC's Collector #1). Chemical-quality analysis is performed
on each sample with 32 parameters reported.

F-w418

Stream water quality is assessed on the Great Miami River at New

Baltimore by the USGS five times a year. The New Baltimore
station is a part of USGS's National Stream Quality Accounting
Network (NASQAN) with chemical, microbiological, temperature,

and sediment parameters reported.

Ground and surface water samples are also obtained by the WCSD at
selected sites around water pumping facilities. Twenty-two ground
water and three stream water sites are currently in the sampling
network. Chemical, physical, radiological, and volatile organic
analyses are performed on each sample. In addition, some samples
are analyzed for metal, microbiological, herbicide, and pesticide
parameters.

Precipitation
The MCD manages a precipitation information network for the Great

Miami River Basin and maintains a data base of the collected
rainfall data. Forty rainfall stations are located throughout
the basin and wused to compute the basin's daily rainfall.
Thirty-eight of the stations are used to compute monthly total
and annual basin averages and departures from normal. The
Hamilton station, located at the Hamilton caretaker's garage on
the southeast end of Wayne Avenue, is part of the network. The
station is serviced daily by the Hamilton caretaker.The location
of MCD precipitation network stations is shown as Figure 3.

In addition, the MCD compiles precipitation data from four other
stations within the project area, shown as Figure 4. They are:

Location Operator
Fairfield (Fairfield WWTP) Fairfield
Mill Road, Colerain Twp., Hamilton Co. MCD
Fernald Environmental
Management Project (FEMP) FERMCO
Southwestern Ohio Water Company SWOWC

The Fairfield station is part of NOAA's climatological data
network with daily rainfall reported monthly in NOAA's
Climatological Data, Ohio. The Mill Road rainfall station is
located at a Cincinnati Metropolitan Sewer District lift station
and is equipped with a continuous rainfall recorder. The other
two gages are read manually.

3 - eeeasl
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Stream flow ) )

Stream flow data is available from gauging stations on four
streams in and around the project area. Miami Conservancy
District (MCD) - USGS cooperative continuous stage recorders are
located on the Great Miami River at Hamilton and on Sevenmile
Creek near Camden. Daily discharge data are published for
Hamilton and Camden. The MCD also operates a continuous stage
recorder on Four Mile Creek at Oxford and on Indian Creek near
Millville. Three of the four gauges: Hamilton, Oxford, and Camden
are telemetric, which provide immediate information via telephone
lines to MCD personnel thus shortening the time it takes ¢to
prepare flood forecasts. Miscellaneous stream flow measurements
on the Great Miami River and its tributaries are routinely
obtained by the MCD.

Water Use

Ground water withdrawal for public agencies is compiled £from
monthly operating reports submitted to the Division of Drinking
and Ground Waters of the OEPA. Industrial pumpage rates are
obtained by personal communication with personnel of SWOWC,
Champion International, and FERMCO. Wastewater return flows for
public agencies and industries are compiled from monthly
operating reports submitted to the Water Pollution Control
Division of the OEPA.

Water Levels

Ground water levels are continuously recorded in 16 observation
wells. Eleven of these observation wells are serviced by the
WCSD and 5 by ODNR. Of the eleven observation wells serviced by
the WCSD, four are located in northern Hamilton to observe ground
water levels in that highly industrialized area. The well names
of the recording observation wells are:

BU177 BU39A BU67 BUl1l1
MW19 BU 8 BU14 BU13
MW20 BUS6 C 2a H 2
MW32 BU 7 BU12 H 4

Well BU56, an ODNR-operated well located at the Hamilton South
Water Works, was abandoned in August 1992, during expansion of
the water works plant.

The SWOWC obtains water levels monthly at all three of their
Ranney collector wells, at the Great Miami River, and at
other observation wells around the Ross, Ohio area. FERMCO
measures depth to water in 400 wells on and around the FEMP.
The Chem-Dyne Site Trust measures 130 wells twice a month on and
around the Chem-Dyne site. Most of the large water users measure
water levels in their respective wells on an irregular basis.
The WCSD has located about 175 other wells along with 13 ponds
and pits (Figure 5) in which water 1levels are periodically
measured. The water level in one of these wells, BUl179 in Ross,
is measured monthly. North Hamilton observation wells are

eeeazz
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located on Figure 6. Three wells: BU176, B39, and BU178 are
measured monthly for water level. Well BU 5, an ODNR-operated
well site located on Figure 6 at an unused production well at the
Hamilton North Well Field, was equipped with a continuous water
level recorder until July, 1990. At that time the recorder was
removed for retrofitting of the production well, and the water
level record discontinued.

WATER QUALITY

Water quality data for 1992 is available for MI-44 (City of Troy
Well #4), MT-928 (City of Miamisburg Well #8), BU-36 (Champion
International #4), H-19 (SWOWC Collector #1), and the Great Miami
River at New Baltimore which the USGS monitors and reports in
Water Resources Data - Ohio, Vol. 1, Ohio River Basin. Appendix A
lists the USGS data.

Under the last Phase Two Agreement, an area-wide ground water
quality monitoring network was implemented in 1987. The sampling
program involves a series of sampling rounds to assess the
quality of water around area pumping facilities and to establish
a ground water quality data base. The first round of samples were
collected in November and December, 1987. Samples were collected
from seventeen wells and three stream sites. The second sampling
round was completed in 1988. Samples were collected from
nineteen wells and three stream sites in July. The third round
was completed in November of 1989. In 1990, samples were obtained
in July and September. There were no ground water quality
samples collected in 1991 or 1992.

PRECIPITATION
Great Miami Basin

Precipitation in the Great Miami River Basin, was above normal in
1992. Following 1991, which was the eighth driest year of 80
years of record, the basin has once again experienced a wet year.
Precipitation in the Great Miami River Basin currently averages
38.00 inches per year. The average precipitation in the basin for
1992 was 39.41 inches, 1.41 inches above the normal rainfall.
Figure 7 shows the basin averages for 78 years of record.
Maximum and minimum average annual precipitation for the basin
occurred in 1950 and 1934 respectively. The 1950 average annual
precipitation was 51.11 inches while the 1934 average annual
precipitation was 24.43 inches. The yearly precipitation and
departures from normal for the last twenty years is shown as
Table 1, page 14. Cumulative departures over the past twenty
years show above normal precipitation for the period.

Precipitation for the basin would have probably been below normal
had it not been for the July record-setting average basin

QeEni3
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rainfall. Through June, the accumulated monthly average rainfall
was 2.84 inches below normal. The basin average of 8.92 inches
during the month of July was 5.18 inches above normal - the
maximum of record for that month. The bar graph of Figure 8
compares monthly rainfall amounts with the norm, and indicates
maximum and minimum monthly amounts for the period of record.
Table 2 1lists the 1992 basin rainfall amounts by months with
their respective departure from normal. The table indicates that
only the months of April, July, August, and November had above
normal average precipitation. Monthly average precipitation
totals for the basin ranged from 8.92 inches in July to .90
inches in February.

Monthly rainfall summaries indicate February and December as
months in which all basin rainfall stations reported below normal
precipitation, while July and November were months in which all
rainfall stations had above normal precipitation. April was the
first month since April, 1991 that average basin rainfall was
above normal. Several basin-wide storms of significant intensity
occured in 1992, all from April- August. In those months four or
more stations recorded 2 inches or more of rain in a 24-hour
period. The most rain that any one station received in a day
during the year was 6.02 inches, which occurred on July 13, 1992.
That same day, the drainage area above Sidney and Lockington Dam
(approximately 700 square miles) received an average of nearly 5
inches within a four hour period. High intensity storms of this
magnitude covering an area this large are rare in the Great Miami
River Basin. Four stations recorded 24-hour totals during that
storm which are among the eleven top 24 hour maximum station
rainfalls of record.

Hamilton-New Baltimore Area

Precipitation in the Hamilton to New Baltimore area averages
about 40 inches per year. Rainfall data for Hamilton, for the
last twenty years, is shown as Table 3. In 1992, precipitation at
the Hamilton station totaled 36.03 inches, a yearly departure of
3.73 inches below normal. Unlike the Great Miami River Basin,
precipitation for the Hamilton station was Dbelow normal.
Interestingly, the storm of July 13 which brought record rainfall
to the basin was a convectional storm centered over the northern
part. That same day, the Hamilton station and other stations
around it recorded =zero precipitation. When compared with the
other thirty-nine basin rainfall stations, the Hamilton station
recorded the least amount of precipitation for the month of April
and had the second highest total precipitation for the month of
March. The station recorded the largest below normal departure
for the months of January and April. The yearly precipitation
total of 36.03 inches for the Hamilton station was the sixth
lowest of yearly totals from all stations in the basin. Rainfall
in the Hamilton area was below the basin average nine months, and
above the basin average for March, August, and October. The

o
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maximum yearly rainfall for the 82-year period of record of the
Hamilton station is 55.33 inches, registered in 1990. The minimum
yearly rainfall total of record is 22.06 inches recorded in 1934.

A graph of cumulative departures from normal for past 36-month
intervals listed in Tables 1 and 3 is shown in Figure 9. The
current trend of the Hamilton area and the basin rainfall is
above normal.

Figure 10 is a comparison of yearly departures for Hamilton and
the basin for the last twenty years. As would be expected, the
departures are typically greater for a single station than for
the basin as a whole and the departure is typically in the same
direction. However, unequal distribution of precipitation over
the basin can result in above normal basin precipitation while
the precipitation in the Hamilton area is below normal, as was
the case in 1992 as well as in 1981 and 1986. The opposite was
true in 1977 and 1984 when local storms occurred which were
centered in the Hamilton area.

The monthly precipitation, from the MCD Hamilton, New Baltimore,
Fairfield, and Southwestern Ohio Water Company stations for their
respective period of record is shown as Tables 4 to 7. Daily pre-
cipitation for the same four stations is shown as Tables 8 to 11.

RUNOFF

Runoff is that portion of precipitation which ultimately reaches
a stream. At Hamilton, the drainage area of the Great Miami
River encompasses 3,630 square miles. Runoff for the Great
Miami River at Hamilton for the past twenty years is shown as
Table 12. During the period, runoff has been above normal
fourteen years. In 1992, runoff totaled 10.76 inches, 1.42 inches
below normal. The below normal departure, opposite of the
precipitation departure for the basin, indicates that the bulk of
the heavy rainfall occurred during the dry summer months, and
was soaked up by the ground. The departures for past 36 month
intervals and the cumulative departures for the past 20 years
were computed to determine the trend in runoff. Runoff is
6.31 inches above normal for the last three years and 31.74
inches above normal for the last 20 years. Runoff is closely
associated with rainfall, shown as Figure 11. Thirty-six month
cumulative departures of rainfall and runoff at Hamilton were
plotted against each other. During the twenty-year period, both
rainfall and runoff have been above normal 14 years, below normal
4 vyears, and had opposite departures 2 years. In 1992, both
rainfall and runoff at Hamilton were above normal three months,
below normal for six months, and departures were opposite for
three months.

7 QeNIS
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Annual mean discharge of the Great Miami River at Hamilton, in
cubic feet per second (cfs), and range of monthly mean discharge,
for the last twenty years, is shown as Table 13. The yearly mean
discharge of 2,801 cfs, is the lowest mean discharge since the
drought vyears of 1987-1988. The maximum monthly mean discharge
in 1992, 7,406 cfs, occurred in July, and the minimum monthly
discharge, 934 cfs, occurred in October. Monthly mean discharge
for the Great Miami River at Hamilton for 1992, is 1listed in
Table 14 and is shown as Figure 12, plotted against the monthly
maximum and minimum discharge for the period of record: 1910 -
1992. The excessive rainfall which occurred in the northern part
of the basin in July resulted in a monthy mean discharge that was
only 589 cfs lower than the maximum for that month. The graph
shows below average flows for the first five months of 1992;
fairly normal flows for the months of June, September, and
October; and excessive flows for the months of July and November.
The maximum daily mean discharge for 1992, 24,800 cfs, occurred
on July 17, and the minimum daily mean discharge was 617 cfs,
on January 2.

The amount of ground water recharge is affected by the duration
and amount of stream flow. A measure of ground water recharge
which may result from high flows in the river is the number of
days flow exceeds a certain discharge. A flow of 4,000 cfs for
the Great Miami River at Hamilton has been arbitrarily selected
and the number of days when flows equalled or exceeded 4,000 cfs,
counted. The data is shown as Table 15 for the past 20 years.
What is interesting about the table is that there were no high
flow days the last three months of 1991 through the first three
months of 1992, the time wusually regarded as the ground water
recharge season. During these months, it would be expected that
large ground water withdrawals would have a noticable effect on
the water table. The 52 days flow exceeded 4,000 cfs in 1992, is
comparable to the number of days attained during years of
drought.

WATER USE

Seven major ground water users in the Hamilton to New Baltimore
area make up the Phase Two consortium: these being entities that
pump more than 100,000 gallons per day from the aquifer. There
are thousands of other industrial, commercial, agricultural, and
private ground water users, but most of the water used is
returned to the aquifer either through septic tanks or by surface
infiltration. Table 16 provides a list of the seven major water
users which comprise the consortium, the type of water supply,
and the number of people serviced by their water system.

° 0eeols
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Ground water use in the Hamilton to New Baltimore area is 1listed
as Table 17. Ground water use in the northern Hamilton area is
listed separately as Table 18. A graph of the yearly totals from
the major water users in the Hamilton to New Baltimore area, 1is
shown as Figure 13. The labeled data points of Figure 13 refer to
the first year of pumpage for a particular water user. Ground
water withdrawal by the consortium totaled 58.99 MGD during 1992.
The total water used decreased 3.56 MGD over last vyear,
a decrease of approximately 5.7%. The decrease is due to a
decrease in pumpage of all the major water users, with the
exception of Hamilton South Works which had a slight increase
over last year's water use. The largest decrease in use over the
past year was 1.18 MGD by Cincinnati's Bolton Plant. A ratio of
the total water use per day in the area versus the mileage of
the primary stream (Great Miami River) computes to about 3.3 MGD.
per stream mile for 1992. Similarly, a ratio of total water use
per day versus the project area, results in 1.4 MGD of water
used per square mile in 1992.

Nearly all of the water pumped by the Cincinnati Bolton Plant and
the Southwestern Ohio Water Company is diverted out of the basin.
The average diversion during 1992 was 30.68 MGD, or 51% of the
water withdrawn was diverted from the recharge area.

Wastewater is returned to the Great Miami River by the City of
Hamilton and City of Fairfield wastewater treatment plants.
Return flows from these two plants in 1992 were 21.41 MGD and
5.3 MGD respectively. Wastewater is also returned in significant
amounts by other area industries. FERMCO returned 0.55 MGD,
Champion International returned 0.23 MGD, and Proctor and Gamble
Miami Valley Research Laboratory returned 0.25 MGD to the Great
Miami River in 1992.

At the Chem-Dyne site, 25 wells pump ground water which is
treated for VOC extraction and filtration, then either reinjected
into the ground by 9 injection wells or discharged to the Great
Miami River via the Ford Hydraulic Canal. In 1992, an average
of 0.27 MGD of water was reinjected into the ground while an
~average - of 0.89 MGD was discharged to the Ford Hydraulic Canal.
Effective October 1, 1992, OEPA renewed the Site's National
Pollutant Discharge Elimination System permit with modified
discharge limits achievable by the treatment system at total flow
discharge to the Canal. The injection system was shut down on
October 19, and minor piping modifications were made in the
treatment facility to allow total discharge of treated water to
the Canal, while still maintaining the integrity of the injection
system. _
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GROUND WATER LEVELS

Ground water levels in the Hamilton to New Baltimore area have
been continuously monitored since 1943 when the Federal Works
Administration first started pumping water in significant amounts
from the aquifer. Currently, ground water levels are continuously
recorded in 16 observation wells. A list of each, with its
location, depth, and land surface elevation is shown as Tables 19
and 20. Tables 21 and 22 list the 1992 and record maximum,
minimum, and mean depth to and elevation of ground water for 23
observation wells, during the years of operation. Examination of
1992 water 1levels reveals no new maximum or minimum water
table elevations were established in 1992. Furthur examination
shows that most of the lowest water levels occurred on either the
first few days of the year, or just before the major rainstorm in
July, while most of the the highest elevations occurred right
after the July rainstorm or towards the end of the year. Yearly
and period- of-record hydrographs for the observation wells are
shown in Appendix B, Figures 14 to 52. The 1992 yearly
hydrographs illustrate hydrologic conditions of the area for
1992; 1little variation in water table elevation throughout the
year.

Annual maximum depths to water are listed as Tables 23 and 24 for
each of the 16 recorder wells operated in 1992, and the four
monthly observed wells. The elevations of the annual minimum
were computed and are shown as Tables 25 and 26. Minimum
elevations for 1992 are in most cases a little higher than 1last
year.

Over 175 other wells have been located in which water levels are
periodically measured during water level surveys conducted by the
WCSD. The surveys can be used to construct water level maps and
profiles. Twelve such surveys have been conducted since the
inception of the Phase Two program, the latest taken in October,
1991.

CONCLUSIONS

In summary, the water resources in the Hamilton to New Baltimore
area, during 1992, continued to meet domestic, agricultural, and
commercial requirements. Precipitation for the year was
slightly above normal. Runoff in 1992 was slightly below normal.
Ground water use from the major water users decreased
approximately 6% from 1last year. The yearly ground water
fluctuation was minimal for 1992. All water supplies in the
Hamilton to New Baltimore area come from ground water, except

10 QCCOS
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those used for cooling by the Hamilton municipal power plant and
Champion International. Limited infiltration coupled with large
raw water output 1is a condition of concern to the continued
viability of an aquifer, and may produce undesirable results.
Fortunately, the buried valley aquifer which occupies the
Hamilton to New Baltimore area is capable of storing and yielding
a large quantity of water. Spieker(1968), constructed an analog
model of the area which includes the Hamilton South, Fairfield,
Cincinnati, and Southwestern Ohio Water Company well fields. He
predicted that the safe yield of that portion of the aquifer was
at least 84 MGD. The 1992 withdrawal of 56.53 MGD represents
about 67% of the projected safe yield. The report Ground Water
for Planning in Southwest Ohio, Report #23, Ohio Water Plan
Inventory(1972) estimates that yields per valley mile along the
Great Miami River south of Hamilton could range from 15 to 20
MGD. For a stream length of 14.7 miles in Spieker's project area,
the yield would be 220 to 294 MGD. The 1992 withdrawal would be
19% to 26% of the potential yield estimated by Ground Water for
Planning in Southwest Ohio. There appears to be enough water
available to meet demand into the twenty-first century, that is
assuming that the quality of water remains high enough for
potable use. Although these estimates suggest that considerably
more water could be extracted from the aquifer, wise management
and drought contingency plans are imperative to meet future
demand.
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Year

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

Annual
Average

45.14
38.46
43.04
29.64
36.61
37.89
46.49
39.71
38.73
39.56
37.59
37.91
39.49
42.76
28.98
31.58
43.75
53.91
30.70
39.41

The Water Conservation Subdistrict
of The Miami Conservancy District

TABLE 1

GREAT MIAMI RIVER BASIN

RAINFALL, INCHES

1-74186

1973-1992
DeDarture1
Past 12 Months Past 36 Months Cumulative
+ 7.14 + 9.32 + 7.14
+ 0.46 +12.14 + 7.60
+ 5.04 +12.64 +12.64
- 8.36 - 2.86 + 4.28
- 1.39 - 4.71 + 2.89
- 0.11 - 9.86 + 2.78
+ 8.49 + 6.99 +11.27
+ 1.71 +10.09 +12.98
+ 0.73 +10.93 +13.71
+ 1.56 + 4.00 +15.27
- 0.41 + 1.88 +14.86
- 0.09 + 1.06 +14.77
+ 1.49 + 0.99 +16.26
+ 4.76 + 6.16 +21.02
- 9.02 - 2.77 +12.00
- 6.41 -10.67 + 5.59
+ 5.75 - 9.68 +11.34
+15.91 +15.25 +27.25
- 7.30 +14.36 +19.95
+ 1.41 +10.02 +21.36

1 current base period is from 1915-1989. Normal = 38.00 inches.
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Month

January
February
March
April
May
June
July
August
September
October
November
December

Yearly Total

1 current base period is from 1915-1989. Normal

The Water Conservation Subdistrict
of The Miami Conservancy District

GREAT MIAMI RIVER BASIN

TABLE 2

RAINFALL, INCHES

Monthly
Average Total

.55
.90
.51
.22
.98
.78
.92
.64
.21
.81
.90
.99

OREHENWOWNBRNON

w
[Xe]

.41

15

1992

Departure
from Normal

.11
-1.30
.87
+ .64
- .98
- .22
+5.18
+ .36
- .69
- .79
+1.89
-1.70

+1.41

Cumulative

Y416

Monthly Departure

-1
-2
-1
-2
-2
+2

+2.
+2.
+1.
+3.
+1.

.11
.41
.28
.64
.62
.84
.34
70
01
22
11
41

= 38.00 inches.
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Year

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

1989

1990
1991
1992

The Water Conservation Subdistrict
of The Miami Conservancy District

TABLE 3

HAMILTON, OHIO
RAINFALL, INCHES

1-7416

1973-1992
Annual Departurei
Rainfall Past 12 Months Past 36 Months Cumulative
48.01 + 8.25 + 6.08 + 8.25
42 .95 + 3.19 +14 .56 +11.44
44 .98 + 5.22 +16.66 +16.66
32.74 - 7.02 + 1.39 + 9.64
40.63 + 0.87 - 0.93 +10.51
37.99 - 1.77 ' - 7.92 + 8.74
49.62 + 9.86 + 8.96 +18.60
43.41 + 3.65 +11.74 +22.25
35.84 - 3.92 + 9.59 +18.33
41.09 + 1.33 + 1.06 +19.66
37.48 - 2.28 - 4.87 +17.38
40.61 + 0.85 - 0.10 +18.23
44 .21 + 4.45 + 3.02 +22.68
34.96 - 4.80 + 0.50 +17.88
28.66 -11.10 -11.45 + 6.78
32.05 - 7.71 -23.61 - 0.93
44 .38 + 4.62 -14.19 + 3.69
55.33 +15.57 +12.48 +19.26
33.12 - 6.64 +13.55 +12.62
36.03 - 3.73 + 5.20 + 8.89
1 Base period 1911-1989. Normal = 39.76 inches.
16 QOO0



7416

SL°EE
& A
€6°LE
€v°8¢
0oL"ns
AR AY
"Z°0%
TL°8Y
98" 8¢
S% eSS
Sttt
€L 8¢
€£9°8¢
0S°0¢t
LT L
99°6¢€
91" 0%
0s '8y
10°%¢
Lh°9¢
90°2¢
LL°Sh
09°9%
86° 1%
26612
(A3 A
€0°S¢
SE°6%
62°7S
£9°6¢
6€°S¢E
68°L¢E
c€E" 1Y

92°6¢
SS5°6¢t

7L°6¢

8L°CY

TV10L

18°¢
Ss° 1
Lo’¢
8L "
£9°¢
{s°¢
{8°2
90°1
88°¢C
L8°¢
s9°¢C
L9°1
19°¢
Lt
81°¢
(4 ¢
1s°1
65°¢
¢t
Y ¢
L1
76°¢
12°S
81"
SE°T
I7°€
es°¢
i2°Y
Lz
8"

1s°y
SL'9
§0°S§
t6° "
8¢
Lt6°1
X2
LTt
18°2
€1°S
£8°¢C
6L’

£0°¢
(E°¢

o3da

te’ 1
8L*

96°1
z8°¢€
"6 Y
6%’

0e°9
ne'?
8s8°¢
£6°Y
"9°¢
e1°T
€E’S
€T°¢
R
80°1
l6°¢
9L 1
STt
68°17
691
4 A"
SS°¢
65°¢€
Ls°1
€0 Y
(A ]
€0° L
18°1
£E%’'9
12 S
"6°¢
Le°e
¢6°S
L9°¢
7T°S
18°1
67"

98° 1
£E8° ¢
81°1
69°¢

80°€

AON

96" €
9L"

L0°1
96" 1
he°¢
8%°¢
69°1
S8°1T
16°¢
00°¢
1€”

29°1
LA
€S° Y
80°1
Si°¢
L

Ly
9L°9
98°2¢
(AN

16°27
9t 7
ez
6%°1
<0y
78°1
89°¢
14°S
8n°'s
81"

6t°1
81°¢
LT°¢
"1
76°9
LL°E
56°1
89°1
1s°¢

19°1

LJ20

e 1
88"

e n
L9°?
6%°5
"6°¢
8y°1
99T
S0°1I
oL"S
Sq°¢
€8°¢
(X
S6°1
(s 1
s8°

l€°8
8%7°¢
¢0°s
09°¢
81°¢
96" %
LL-s
86°S
(4 B
Ity
90°1
oz"Y
60°S
%9°S
€L°C
§S°¢
91"
€EL°S
8% n
90°1

(A4
(/Y A
28°S
£l

99°1
L0°¢

das

(AT
sn°'?
[ S/
12°1
oLy
sZ°¢
96°1
g6°'9
o't
sST°T
88° ¢
88°1
€S ¢
65°¢
621
8L-”
19°1
"6 ¢
76" ¢
ozt
[A
00°'¢
8"
08°S
1s°¢
80°¢
L9°1
10°¢
£e° 01
6L°¢
{s°1
81" %
g
66°7¢
29°9
28°¢
ot°9
10°¢
oL°1
£6°9
LA R A
139 S 3
LA ]

oav

STVIOL NOILVIIJIDA¥d XTHINOR
LOTE1SIAd XONVAYISNOD IRVIH 3HL

18°¢S
£€8°1
oy 1
20°¢
89°¢€
68°¢t
Z8°Y
09°Yy
66°¢
SL'Y
(4 A
"0°9
80°§
9%°¢
69"

L1°'9
hiL'e
I%°2
001
€T
ce e
L8°2
£En's
ST°S
Ls°¢
$8'9
o%'¢
sn'z
0o1°s
Lt's
S8° 1
12°1
98°1
99°'1
9L°¢
78" 2
9L Y
ST*S
eIy
7S¢
l6°¢
€l Y
06°1

1ar

JOR NOLTIHVH ¥d0d

L1°¢
(81
"9y
7Lt
10°¢
9L°9
§9°¢
96°S
n6°2
91°S
Is°1
99°%
s8° %
6C°"Y
L{y'¢e
¢9° L
S6°¢
68°¢t
6¢ "

STt
86°¢
I1°z
86° %
Sv°¢
R ¢
SE°S
€T L
€0°S
00?7
¢0°?¢
1€°9
ST°¢E
9¢°1

LA 4
92°¢
"s°S
60°S
26°S
t9°'¢t
L9°¢
00°€
6%°¢C

NOf

7 d74VL

9¢°¢
0t
60" Y%
€L°C
91°¢
99°1
LL°e
£8°8
70" 4
(S°¢
1e-e
12°S
L XA
8¢°¢
oe°9
L1
€5°9
oe’'t
9e°1
L6°"
66°

69°L
eL’

60°¢C
£S° 1
£C°6
Lt
8Ly
LLn

€e" T

S9°¢
8z°'¢
9%y
s¢'?
10°Y%
L0°Y
LA}
T1°9
60°S
9%°S
[A DS
Loy

AVH

ayod3¥ 40 s¥viIX 78

99t
ar°z
96° ¢
8t °¢C
8L'¢E
S¢°1
99° %
¢o'8
9s°'1
€L°S
Sy
8¢’

65°¢
o%°¢
00’6
S€°'9
SL°1
8%°'¢
8¢°¢
68°¢
6"

LA
(6°1
s8° %
81°2
LA/
¢6° ¢
LLy
€y
6%°¢
wL°?
86°¢
60°9
{c°n
€Ty
LA R
6C°¢
85°¢
80°¢
€N I
06°¢2
0s°s
[N

ydv

ST”
8¢”
86"
9s"
¢S’
0s”’
£8°
Ly’
96°

8L°0T

649"
08°
1e”
€L’
Ly
ne*
L
€T
oL-
S0°
9¢"*
(L
s8°
9t "°
9z
8%’
"8’
98"
SO°
69"
£S°
9°
91°
89’
89"
9¢”
e’
10°
£€8°
96°
84"
0z
€0’

YVH

4
(4
€
K
[4
Y
ki
1
ki

S
9
(4

4
L
S
1
4
9
€
8
[4
[4
[4
€
1
€
1
[4
L
€
8
9
€
S
€
Y
[4
¢
[4
6
S

n0°¢
"8° 1
XA
76°¢€
Ly
9L°¢
ig°t
X

(VYA
85°S
SS°¢E
19°¢
89°¢

SS°¢t
LASE ]
[ 1
LA
947
St

€1
19°¢
29°1
SS° 1
St
L1°¢
99°¢
86°1
8ty
Lt
68°1
¢0°¢
01?2

7s6°¢
8s°¢t
8s "
¢0°S
86°6
£6°6
on°¢
76" %
se° 1
£9°1
oL
0s*
sL°1
£0° 2
(4T §
6% ¢
?s°1
96°¢€T
£€9°1
€0 €
6%°1
(4K
1e°¢
11" 1
79°§
Sh°Y
[Z ¢
ST1°S
06°7
8S° 1
0T"%
o1’
£1°7C
§6°¢
89°7
8L
Z8n
SC°S

£€S°¢E

c8° L

NVC

1261
0zZ61
6161
8161
L161
9161
ST61
7161
€161
z161
TI61

qviax

S

G

17



Y. w46

z8°6¢t
IL°6¢%
05°'8L62
€0 9¢
81°'2¢
£EE°SGS
8 %Y
s0°2¢
99°8¢2
96°%¢
129y
19°0%
8% Lt
60°1Y
n8°S¢E
Ty°en
29°6"%
66LE
£9°0Y%
7L'C¢
86 7%
S6°2Y
10°8%
88°2¢Y
Lr°4¢
<11y
08°8¢
00°S*Y
9L° St
80°9¢
78°SE
I7°6¢
76°S7
EL°EE
ot-ey
75°0¢
9T Lt
26°8Y
SE° 1Y
99°6¢
6L T

TVLIOL

1%
9L61

10°8
0661

98°¢

SE°nee
S6°
£L°c
10°8
Le°1
STt
66°¢
06°¢
L1
88° €
{s°¢
"6°¢t
99°¢
te' 1
86°2
9Ly
LLn
%°
"1°€
LA R4
8%'¢
L9'¢
86°¢
L6°¢
1L°¢
08°¢
ey
96°¢
sL’
98°¢
£8°
LA
10°€
oL 1
98°¢
19°
78 Y
87°¢
65"

oda

69’
L161T

6%°6
S861

80" €

08°6%7¢
S8* "
88"
£EE"?
8L°¢E
69°€
X4
19°¢
6%°6
9¢°S
STy
[A B}
"L
£E12
LA
4 4
L6°¢
19°
S9°T
13
2S°S
81°¢
(AR
292
6%°¢t
8% ¢
60°¢
TL°¢
21
10°2
8L’
76°1
8t ¢
80°¢
91°¢
56°¢2
e
£9°1
89°¢

AON

LA
£961

€T L
€861

£9°?

60°80¢
86°1
¢9°1
{9°9
oLt
§6°¢
1 A ¢
Lth°z
91°%
86°¢
€T L
£S”
61°¢
o€’ €
%8° 1
6E°E
6%7°9
[
79y
61°1
"0°"%
[ B4
16°¢
[
7T ¢
ST
96°¢
19°1
98°¢€
AN
LA
L6°¢
21°¢
26°1
sT°¢
1% A |
s8°1
[t
LL°e

100

0g”
S861

Le'8
8€61

61°¢

95°657
08°1
60°1
6C°¢E
hT¢
LA B4
SeE° 1T
0s°S
ot
6E° Y
[A B 8
721
STt
€6°
L0°¢L
6E°
[ A
s1°¢
€LY
LS°S
£8°
6E° "%
8T Y
LA AR
¢h°9
80°¢
st
Ly
€0°9
69°1
z9°
66°1
99°¢
8y°1
1€°¢
79°¢
T1°¢€
Lo°z¢
€L L

das

s ”
{961

Le"ot
9261

6%°¢

wL1°T82
L6°¢E
1s°%
90°Y%
SE°¢
€S 1T
Lz
1e°¢
16°9
08°1
91°1
§9°¢
80°¢
£6°8
S0°'9
Ev°S
61°S
(2P &
€Ty
{(8°9
RS
We' e
8L°1
£6°¢
[ %
68" €
9s°
08°'¢
oL°¢
S6°¢C
99°¢
911
96° 1
wL'?
99°¢
90° ¢
ce 1
68°¢C
ST°1

onv

LOTYISIA AONVAYISNOD IHVIR JHL

69"
ove6l

LA
8561

Ti°¢e

£8°00¢
69°¢L
88°7¢
8°%
oLy
78°€
68°¢
¢t
88°1
S0°'S
€€ T
g8c°¢
8L°¢
78°'8
(0]
97°s
L6°1
L1z
L(s°1
10°1
s¢°9
"8°¢
80° "%
L0*Y
68°7
9n°s
20°¢
70°¢
8L°¢
€8°¢
£6°¢
68°'S
76°¢
Lz°e
eL°1
XA
L1
LTS
S58°7

ac

(*3uod) % IF14VL

GOR NOLTIKWVH ¥0d

6€ "
9€61

29° L
6E61

08¢

€L°E0¢
9€°¢
11
11y
ot’¢t
(A2 |
SE°2
60°¢
SS'Y
08°'1
60°1
0¢°S
{s°¢
16°¢
6t°S
ey
66°¢€
6L°S
09°%
9T Y
69°9
€0 Y
61°1
78°S
0s°¢
6%°'S
L6° ¢
st'¢
90°¢
60" Y
§9°
€S 1
LY
98°S
90" €
88°'9
9s° %
€EE°S
€n°€

NOC

€L’
ze6l

9¢°01
0661

%0°"%

Te° et
Iv°2
8S°¢
9¢°0T1
76"
221
08°'¢€
60"
€6y
6S°Y
88°8
08°'9
61°9
L6 "
96°¢
oC'¢
16°¢
§9°1
st°1
€EL°S
L0 Y
LSy
0s*"
9¢°¢
g€t
$8°6
16°S
€T°€
(el
o't
I1°2
9¢°Ss
0s8°S
61" %
S%°€
8E°S
9%°'9
oty
12°¢

AVH

qyod3y¥y 40 SIV3IX T8
SIVIOL NOILVIIAdIODIdd XTHINOH

€S’
c961

00°6
one6l

0oL €

26°667
£eL°?
6L°¢
91°¢
0oe-"¢
[A N>
[ A/
(A3t
6L°T
69°%
EEY
{6°1
£En°s
S1°¢
L9°n
60°2
91°'¢
ST°1
L9y
98° %
€Eh°s
809
0e°1
¢6°9
e°€
6¢°¢t
79°¢€
96°¢
91°s
£6°¢L
"8°¢
11
¢6°€
96"
€6°1
06°¢
SE°'9
78y
$6°2

4dyv

€L’
%61

8L°01
sh61

¢8°¢t

£1°60¢
66°C
80°S
06°¢
0¢°s
S6°¢
(A0
{9°¢
1€°S
90°¢
98°¢C
85" %
L8°1
(8°¢
o1
89°¢
€LY
12°¢
98°9
eL'e
7€' S
26°¢
19°¢
(S
't
19°¢2
8e° ¢
19°1
09°¢
Ln°6
€8°¢
SO°¢
£9°S
96"
8%°¢
8t°1
1s°1
TI1°€
89S

dVH

90°
8L61

88°S
S%61

[ K4

€6°€61
8L’
85°¢
68°¢t
£En°tE
L9y
Ly’
90" ¢t
L6°1
0%°C
wee
16°1
08°7
081
70°¢
90"
oy 1
Lte°e
LE"Y
[0
L0°1
€1
(A
1s°1T
09°1
e’
€6°1
16°¢
9C°h
"e' I
"L
6E°"
95" €
66°¢C
85°¢C
oy’
09°¢
89°¢
L6 "

g3d

8z" HINOH
1861 NIK
96°¢1 HINOH
LEBT XVR
90" ¢ YN

oAV
£9°8€Z 11VI1Ol
2s°¢ 2661
€12 1661
98" 1 0661
Ly°z 6861
§9°1 8861
S0°1 L861
ze°1 9861
1z°1 S861
10 %861
%9°1 €861
Ls°s Z861
82" 1861
9Z°1 0861
8T°Y 6L61
0Z'% 8¢61
€2°1 LL6t
67" € 9L61
(8" € GL61
SO°€E 9L61
91°? €L6T
1E°1 TL61
06°1 161
90" 1 0L61
69°" 6961
€L°1 8961
8s " L961
89°¢ 9961
SE°E 6961
sL°1 %961
ICRR £961
88°2 2961
69°1 1961
I9°2 0961
60°8 6561
%0°¢ 8661
L7 LS6T
12 B 966T
861 GS6T
NVL ¥vax

r‘
20

QeCH

18



nhU 00° 19° "0° st° 09- (1°1 91" ow- LS 16° 61" Lne HLNONW
o 2661 9¢L61 £961 €961 L961 761 8861 8861 2961 6961 8L6T 1861 NIHW
Aﬂ1 10°¢ 868 ne L e L 60°¢L S{'8 8%°9 9¢°01 99" L ST'IT 88"y S0°9 HINOHW
~Vl 0661 6861 €861 6L61 nL61 1961 €L61 8961 7961 7961 6861 2861 XVH
TL°9¢ 08°'¢ L0 € €9°¢ LL°z 91°¢ 08¢ 71°¢€ 06°'¢t 1€°€ 19°¢ L{e'z (XA DAY
¢ £8°9¢ oAV
LWrrmo.wnaﬁ 9¢°26 L7101 %%°L8 SY°16 TE"HOT €S°STT LS EOT 6SL°8CT ¢€£°60T1 G%°STI €9°2L 10° 1L TY10L
s ne 00° S6°¢ 10°¢ s0°¢ 89°1 S0 % g% 8%°¢ o1 88°1 69° LB°E 2661
T T16°0¢ 61°¢€ {0°1 711 E1°¢ £t 85°¢C L 19°¢ 8%y LA on°¢ le"¢ 1661
£€L7¢€S 10°¢ £0°2 2L°9 (0 3 oYt S9°¢€ [A¢ ] 18°6 I1°¢ 6S°¢C 08y e 0661
19°9% Le*n 98°¢ ne't 0s°1 Ls'y T2y 2L 82°S 98°9 81°S 88y ¢8°1 6861
6C°82 69°7 68°¢ 26°¢ 99°1 LA B oz ¢, 91~ o%° L6°1 66°¢C S9°¢ [ 8861
68°%2 I%°C 761 SO°'1 60°1 I1°1 LS 00°¢€ 91°¢ 13 4 €8¢ 801 c8’ (861
n8°ve (YA {9°¢E 79°¢ L8°S t8°¢ 10°¢ LA A 90°¢ 19°1 60°¢ 10°¢ 06° 9861
€L°0% 9°2 86°8 [4: R LA 8Ly 9.°¢ L{L°z s8° % (01 § LA 8L°1 08" S861
91°%¢ "8°¢€ STy 66°C L1°¢ 1 62°'¢ 6%°1 9s°¢ 96°¢ 88°¢ 9t ' ¢ 99° 7861
99°G¢ {9°c 69°¢ ne L sS” gz 1 £EE°C 9s°1 §6°¢L oc'" 4 4 9’ BE'T €861
£S5 Ye 29°¢ €Ty 29° 18° 86°1 19 4 Is°€ 6L°" 1%/ ¢ 81"y 0ttt S0°'9 ¢861
0T "%e {2z 16°¢ 80°¢ 15 A4 STt S8°¢ S8°¢t LARN | SS°Y [A A 8T°¢ L1- 1861
68°4%¢€ L8’ 60°¢ 97°¢ 88" VAR 91°8 %0°¢ 86°¢€ 0s°1I 6C°¢ "1 "0°? 0861
LAY 0s°¢ LY 8%°1 Le° L 60°9 S0°% AR ] "6°2 zen o111 {1°¢ £e° ¢ 6L61
61°6¢ 0o1°s (XA 120 VAN 66" 85" % 08°S zo°Y 8Ss°¢ 12°¢ 61" €L°¢ 8L61
81°'8BE Ly lE°¢E oL"S €L 1T 91°S§ S9°1 (S°¢ IXAR* £L°? Si'"y 811 09°1 LL61
£8°67 iy 19° €T°¢ 10°% 6S°S 68°1 L8 % £EE'T 6" 10°2 s8°1 60° 9L61
€1y SO0°¢ 1 o%° Y (A2 LY 0s°'1 Lh°e L7°? 69°¢ 61°9 "6°¢ L0°gE SL6l
gy 68°1 IL°¢E €01 7T°S 60°L LT°1 1z°Yy 26y 95°¢§ 06°¢ 90°7 §9°¢ 1Lt
cL LY 91°¢ 08"y z9° Y o1 "ttt 19°¢L 8% 9 SL*Y 6%°"Y Te°s L0°1 6L°1 £€L61
89°8¢ 00°% 94%°8 [ O ) Ley 86°1 88°1 66°1 L8 6%°S 78°¢C 80°T 0L 1~ 2L61
98°¢E 01°¢ £E'T 0L°T SE'Y SO°E 82°¢ 78°¢ (X" Ir°1 S6°1 90°" (8°1 TL61
TE ' ve L8°2 80°¢ IT°¢€ L€ €8°1 8Ly IT1°¢ 96° 1 0t°s LT 1s°1 86° 0L6T
L9°EE 9%°2 1€°¢ £€S°1 92°S S6°¢ 85°'¢ L1°¢ ot°¢ L6°¢ 16° LAG 61" 6961
LS 6¢E 6%°'¢ LE°€ "t 1 1s°¢ 19°¢ [ 'z 9€ 01 ({0 8E'E oe” 9t ' 1 8961
L6°2¢E h'e "Lt 16°¢ 9€° 1 09° 86°¢ o1°'¢? 98°S %ty LE'E SL° T KA A L961
68°%¢ IT°e 61" Y 8L-° AR 66°C 95°¢ 91°¢€ L8°? €8y €6° S0°¢ 00°€ 9961
£9°8¢ 6E°1 9t 1 1e°¢ 95°9 6t € w7ttt 8E° T (4: N 98°S §9°¢ €T LA s961
¢S 1y Loy 60°2 L9’ 0z°¢ 1 £6°¢C 16°S 08* 9% L ST'11 12°1 96°1 97961
€C°62 98" SL* 70° S €8°€ 8E°¢€ ne 1 8L° € 08°¢ 8L°'6 L9’ SS°1 €961
Sh e €1 16°1 10°¢ 8¢°'1 (XA €9°9 90°1 8T""Y LS’ T1E°€ 09y iy € ¢961
69°SYy 80°¢ ¢S ¢ 1 SOt ¢0°? sL°8 ‘oLrg 91°9 €9°¢ LTS 8S°¢ ze° 1 1961
€L°T 90°2 L0°2 16° 86°1 09°% "0°9 26"t LAY 0961
TVY10l o3a AON 120 d3s onv 1ar NOfL AVR adv dVR 434 NVC dvax

S 319Vl

(OOR¥F4) FYOWILITVE MIN HO0d
qQd0d3Y 40 SUVIAX £¢
STVIOL NOILVLIIJID3¥dd XTHINOR
LOIYISIAd XONVAYISNOO IKHVIK 3HIL

CCay

Q

19



- 74186

78 6¢
{%°6€

SO t1ZYT

6%
10°6¢
16° 19
ST 1S
ce 9t
9C°€¢
80° 1%

T 66°CTY
ST 0%
LL 8¢
98° 8¢
6L°GY
[AANA
[AANA
n5°gn
68°0¢
SS°en
88 4Y
60°'8%
28 0N
(4 B
Sl°se
ot1°s¢g
¢8°8¢
v 1e
S1°9¢€
00°6¢
00°8¢
99°L¢
§9°2¢
86'0Y
§¢°ST
ST 0¢€
QU 1Y
€L°CY
£0°9¢

IVi0l

£’
9L61

ST°6
0661

26°¢

82°S01

20°1
ns Y
ST°6
£€8°1
0S¢
£EL°E
91° €

L8°€
06°2
£€8°€
29°¢
81" 1
09°¢
9y°9
L9y
£y°
€7 ¢
19°2
€92
no°g
0€°€
12°1
99°2
sz°¢€
9E° €
06°2
Sg°
06°€
Tk
oL’
06°2
sv1
s0°¢
ocL-
oL
(L A8

234a

"S-
961

65°9
zL61

60°¢

SC'TT11

85"
9L°

Sh° 7
0s°¢
86°%
I1°€
10 %

{¢'s
{1y
I9°Yy
(4 A
oe°e
87°9
(8°'¢
80°'"%
s*

[ ARA
0z°¢
o%°s
65°'9
€E'T
€81
OE"¢€
{1°¢
oYt
o ¢
09°1
S8°1
09°

s$9°7
Sttt
SL°1T
81°¢
SsT°¢
ST*%
on°1

AON

ot
€961

£9°¢L
€861

1°e

%2°001

8%°¢
(8°1
St L
6L
1e°¢
781
T°2
[0 ]
€T €
£€9°¢L
85"

€T
19°¢
91°¢
ST°¢
(433
1e°€
86° "
8E°T
EO" Y
16°¢
6¢'¢
18°¢
Ss° 1
SL°1
oL°¢
o011
Sh'E
SS*

ot

oy ¢
S9°'T
00°2
00°¢2
ST°1
00°¢
S6°

100

(47
S861

1€°6
6L61

L6°¢

L8°601

78° 1
(XA
he'Y
S6°C
c0°¢
T€°1
LL°s
e’

£ELh
SS°1
[A/ B S
€9°¢
L0°1
1£°6
€L

80°¢
L1 ¢
le°n
12°9
L't
18y
12°¢
oY
70°S
S9°¢
s¢°1
ST %
§C°S
S8°1
0s°

ST'T
sY° I
S0°'1
s8°'T1
0L'?
S¢°¢
on°i

dds

S6°
{961

S8° L
6L61

{(s°¢

(YA AN

[A A
18°%
16°¢S
29° %
[2 7 ¢
%81
L3
85°9
%9°2
LL
9L°1
£€6°¢
08" L
S8° L
I1°9
0€°S
1e°¢L
69°¢
£6° L
60" %
18°1
61°€
Lo°z
{o°¢g
0s°¢
1

§S°¢E
§9°'¢
s0°¢
L6 %
§¢°¢
06°1
S8°'1
SS°'T
$8°¢
o't

§6'¢

ony

S6°
nL61

sT'el

8561

he'h

69°091

£E7°6
£S° €
"C°S
nSs'h
9Z°¢
c9°h
10°¢
§6°¢7
ot°9
1% K4
o%°?2
96 %
79°6
9¢°9
99°9
06°¢
[A 0 ¢
L0°¢
S6°

9% ¢L
€E°E
<0y
86°¢€
o1°S
0L €
SE°E
0L° ¢
06°'?
06°Yt
S6°¢E
SE°S
s8°'9
oT"¢
09°1

ST°El

SY°1
£EE°€E

nar

SS°
€961

S1°'9
8661

65°¢

EL°TET

S0°¢€
£0° 1
18" %
LS°E
8E°1
€Y°¢t
76" ¢
1£°Y
98° 1
£8°1
h0°Y
SS°¢€
86°€
29°S
Se°S
£6°¢
TL’S
6L°¢E
8% "
18°S
86°2
0s°1
8T "
o%°€
S6°¢€
08°¢
§9°¢
08°¢
08°"%
€s*

S8°1
STt
SLtY
ST°¢
ST°9
99°¢§
Sh°e

Nar

9 JT14VL

S9°
7961

98°6
0661

ST*%

7S°EST

¢8°¢
71°Y
98°6
tT'9
09°1
cTy
€S°Y

9L°9

6E°"Y
29°8
6S° Y
92°S
80°%
Lz'e
26°¢€
€e°¢C
1e° T
19°1
86°"
95y
06'¢
8t”

€Ll
§T°'¢
01’6
S%°S
§5°¢
0s°1

6C°¢
0S°€
1
OT'€
{(£°¢
Se' Y
06°9
(0] S

AVH

dIMM JTIIJIIVE Y04
34003y 40 S¥VIAX Lt
STVIOL NOILVIIdIDIYd XTHINOHW
IOIYLSIA AONVAYESNOD IKVIK 3HL

s9°
2961

SI°8
7961

08¢t

€L 01

L6°¢
S8°%
8C°¢
85° L
06°¢
[A N>
"8°1
98°1
89"
€9 Y
70°¢
00°'9
€9°2
91°S
[XAR%
(v°¢t
1¢°1
88°¢
9L°S
16°%
S8°S
s8°

LS°S
08°¢
0L°¢
09°¢
oYY
0E"S
€18
0oe°¢

§S°€
SL°

s7°1
oL ¢
28°9
00°s

ydv

0s°
0961

0L°6
€961

?9°¢

08°tEl

90" €
719
68°2
8L"L
80°¢€
oL'€
zz ¢
L1°9
ng€
86°1
10°S
€€ 2
12°¢
66°
08°2
Liy
€' 2
€179
10°€
Lzs
L6°1
2
s
€zt
LA
00°€
ST°1
01°2
$S°6
0L°6
$6°2
€8'Y
os*
09°2
TR
ST°1
$8°2

dVH

(kA
8961

8L°S
8861

968°¢

SL°%6

§6°

£8°¢C
08°Y
6T "%
8L"'S
9¢°1
oLy
"Lt
L1°C
£6°

£ES°1
£€C°E
9z°1
£€6°¢€
L

e 1
T6°1
ST
L1
81°1
S6°1
T1€°S
791
o1°1
(2

09°1
$8°¢
S%°S
S0t
ss°

00°S
on°Y
09°¢
on'e

gg-

09°?
S1'%

g3d

otr*
1861

ST'L
6561

6%°'C

L0°2%6

?8°¢
62°7
€E"C
9%°C
61°¢C
80°1
1
821
£8°

-1
91°L
ot*

In°€
(VY%
18°S
L6°1
¢t ?
£E1°€E
SO0°¢
89°1
8S° 1
£€9°'1
™1
09°€
o1
oy*

SL°¢
S%'E
oL't
0E" 1T
ot-¢
0s°1
SE°'CT
§¢°¢L
00?2
s8¢
£0°2

NVL

HLNOHN

NIR

HLINOR

XVR

oAV
oAV

TVLOL

2661
1661
0661
6861
8861
{861
9861
5861
7861
€861
¢861
1861
0861
6L61
8L61
LL6T
9,61
SL6T
7L61
€L61
zL61l
TL61
oL6T
6961
8961
{961
9961
S961
7961
€961
2961
1961
0961
6561
8561
LS61
9661

dvIx

28

~>

QeeOs

20



7416

6L°6¢
69°0%
90°271
{1°s¢t
SL°EE
21°ES

TVLIO0L

Lot
2661
(8L
0661
99°¢
291
LO0°1
96"t
L8 L
"1°¢

adda

o1°'1
1661
T
¢661
6L°C
ST 11
(XA
o1°'t
S1°¢
89°¢

AON

TL°1
1661
S9°9
0661
S1°¢
8e° ¢t
1% A4
et
599
6L°1

1J0

76° 1
1661
6S°¢E
0661
€L
£6°0T
o1°¢
76°1
6S°€E
ot ¢

aas

Ltz St't 4N 08°¢ 8E°¢ £€9°7
6861 1661 1661 1661 ¢661 2661
88° " £€9°8 S0 Y S0°'8 9% Y €9 Y
1661 2661 0661 0661 1661 1661
AT on°s on°¢ §S°Y 80°¢ 0s°'¢t
SI°%I 61°91T 12°¢L 99°¢1 hZ'6 0s°0T1
96°27 £9°8 79°2¢ 18°7 8t'¢C £9°¢
88°Y STt ¢S 08°¢ 9% " £E9° Y
LA 1€y SO"% S0°8 on°¢ 9Tt
Lz v

onyv 1ar Nar AVH ¥dv dVH

L 318VL

dIHSNMOL NIVYJTOO
ANVAHOD ¥3I1VM OIHO NYILSIMHINOS ¥0d
q4oodyd 40 SUVIX ¥
STVLIOL NOILVIIdIDI¥d ATHINOW
LOTYLSIA XONVAYISNOD IHVIK JHL

€8’

2661
g9t Y
0661
19°¢
Z8° L
£8°

£€9°¢
9t "%

434

£€0°C
0661
i8¢
2661
on°¢
6T°L
(8¢
627
£0°2

NVre

HINOK
NIH

HINOR
XVR

DAV
oAV
TVI0L
¢661
1661
0661
6861

yvax

29

Qeenn

21



e d ’
|

ok
£0°9¢ 1vl0l i13val 300088 2083] 8% pajzodas 0011811d(da1d f]jep 833009 | MMH

113 i @1 €0’ 90° H 113 4D i (] B A ) i m i i 10" 23t
8°Y 0 1 i i LT 58" ST 6¢° 90° fl° 0’ 0T w61t 107 S T A 1 A | A (1}

86°1 90 1 | [{} IS | 10° 9 1 | 100
081 90° 001w €0 w0 10 0 w0 1 0¢’ i LU das

167t TR TR 1 i 0" 80° i 10° 10° ) w4 Iy 90° 10" o0y
69°L 1 | [ 1 0w [{ Iy 16" 100 'l Wil 0 sr o¢” i 90°T 10° 1ar
9t , s 19 0 96°1 k18 (A YA YA w nr -
e w i w0 1 9" mow i i ) 10° 09’ i €0 60", 10° i M“
ti 118 90" 10" 4 10’ L A L T L] S R 1 A () o st ot w0 0 50 i LE
667 (e 80" 0 w W w0 10 u i i w0 1 i 0w w 18° om. or i

8L 1 00 & 81 07t %0 OI° ) 0 | i 114
(4% 01" 107 s0°  %0° i [{ AN A ] O B [ 0w 1 i 0 0wt i "t

. e 1 ¢ 1

Tviol oot 60 8t (T 9 & oy 0w 1w 0t 61 8L U 9T ST ¥ €U I It o1 6 (] l 9 § ' ! [4 I 1Y

1661
. 10J118YE ! _
R014VI1410284 1TIVE
8 278V4
J018ISIE 10AYARESNOD INYIR 381 40

_ : JOTULSIANAS NOILVARESKOD HALYA 2HL




7416
1

9]
<
) Naw
1131 V101 18Vl *j00088 3093] 8% paisodas vojsIydioald £yjep 8330090 | P.u
00’ 1 1 i 1 i 3
g6t 61" 08" 0 w 1 o B (2 S TR L I s
0 ) 'l 8 100
§0°1 (1] S O oL S (1] SR i 48
891 1 (198 G 1 i i 1% ) oy
] SI°b 68° 09" 8 [ G 8- W’ 9 w i i 1 10t
9% i i i S i i -4 " i w1 L[]
8yl iy i L1 oW " ser 1 i i N
0l ) w 118 o §¢ ST° ) i i 3y
88°1 .mn. i 1t g S i $6° oW LA
89" i CTN ] S T A 134
8¢ 112 Yo' i ort st i ¢ 89° 1

eeseeceasceressSscaSEsscEmemesmEasesatScesSSSaEsSESsEamEEEEmdnesEEeTAARsvaEC ssoTesstasnacEnnaas

B e SnRIEISORISEEESRR L EeRy 11 )

V0l It o 61 8L 12 9% S % £ @ I o0t 61 e t1 9 Sv oy f1 U W 00 6 ] L 9 S Y ¢ 4 [IRIAL

1661
{00N324) FRORILTVE A2N
FOILY1141038d ATIVA
6 310Yi
LOTULSIA LONYARISHOD IRYIR IHI 40

J0TRISIO00S HOIIVARESHOD ¥ALVA 3l




(AN1% Y100 178Y34 300088 2281) 8% pajlodal 00}3e3}dioaid £1isp sajouyq |

W'l 8§ s0° LI i L1 . I 0 10 2dq
85"y i 8’ 01 o 60° wr s (row i LE2 T R T S 3 A Ao
891 o to° 61" 19°1 0’ 8§’ 130
¥8°1 €0’ 01 unw 10° W s0° 90 das
(AN} (LA IS A TR [ Y* i 88" 19" (v 80 0’ oy
£6 W01 Il 80" ¢t or 13 08° 69° 001 SE°7 80 90 100 07 - 60" o1t 1ar
$0°¢C §0° i 5 81 $0° 0 8t 600w U 1w 111
87 LU T R 1% (10N 1 i i 59 w90 i
16°1 18 90" 1 60" 29 0 Iy 11 o1 L1 { R 1 8 (80 [{ . 1]
Y0°L 66" 80" 60 112 w01 001 i W LR D1 Y 90° LAl
6" i 8 1 i osroos 9 0" LET
187 i [/ S A N w vt g i ) trant 1"we

T SIGItR LI RERORy 71 1) |

1vi01 10 60 82 L2 9 & e w10z 6l 8T (1 90 ST €1 UM 1 o 6 8 { 9 ¢ Y £ l 11

. 1661
d188 Q131481Y4
I0ILVIIdI0a8d 1110 .
01 31wl
J0T¥ISIA IDAYA¥ISROD IRVIN 281 40

JDT81S1Q00S KOILVAIISHOD BAivA 3B

24



74186

st

95"

€98

19°7

187

8L

192

€8’

19°

Tvi0l

Tvi01 118vdl

oo W
60°
0ty
8Tt 9y’
oW
0y 90’

I 0t 67

10’

4N

9

10’
9’
60°
[{ I
$0°
w
1
LTI 1

13
118
N
9
0’
80°
(R L
i u

6"

o1t

(2%

1

1

0 W

§¢

o’

00 6l

10’
o
18

13

00’1 ot
W01

woy
1’ 112
08
81’
8t (1 9l

1661

‘00 BALVA 01RO A8

T0ILVi1dI038d K1IV0

I

(1
66" 0’
1
w0 W
0§ o @81 6T
0 o
13
0’
[{} 0w

/) R (R | 1

(7 SR 1 SR ¥ SR 2 S

J0IRISTQ ADEVAYISHOD IRVIR BI 40

10181510808 NOILVARASHOD ¥3LvA 381

300089 2283 89 pajlodas no}Ieljdjoazd L]ep 8ajouag

8 10’
i
€0’
$0°
8¢
8y’

1
€ @
1

10’

o

60" or
LIS
08°

8

€ w

W

o

tv

w

1N

L1

112

8T’

50°

11y

0§

11

244

Aol

130

43s

ooy

1ar

ar

4] ]

4y

§YR

124

e

- BlAON

1 tva

N33

GOC

25




Year

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

1 current base period 1951-1989. Normal = 12.18 inches.

The Water Conservation Subdistrict
of The Miami Conservancy District

TABLE 12

GREAT MIAMI RIVER AT HAMILTON, OHIO
RUNOFF, INCHES '

v416

1973-1992
Annual Departure1
Runoff Past 12 Months Past 36 Months Cumulative
18.38 + 6.20 + 6.92 + 6.20
14.17 + 1.99 +12.37 + 8.19
16.15 + 3.97 +12.16 +12.16
8.60 - 3.58 + 2.38 + 8.58
8.41 - 3.77 - 3.38 + 4.81
13.67 + 1.49 - 5.86 + 6.30
20.48 + B8.30 + 6.02 +14.60
15.39 + 3.21 +13.00 +17.81
12.30 + 0.12 +11.63 +17.93
16.65 + 4.47 + 7.80 +22.40
11.22 - 0.96 + 3.63 +21.44
13.45 + 1.27 + 4,78 +22.71
14.09 + 1.91 + 2.22 +24.62
16.69 + 4,51 + 7.69 +29.13
7.91 - 4.27 + 2.15 +24 .86
6.65 - 5.583 - 5.29 +19.33
18.28 + 6.10 - 3.70 +25.43
19.90 + 7.72 + 8.29 +33.15
12.19 + .01 +13.83 +33.16
10.76 - 1.42 + 6.31 +31.74
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Year

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

laverage

The Water Conservation Subdistrict
of the Miami Conservancy District

GREAT MIAMI RIVER AT HAMILTON
MEAN DISCHARGE, CUBIC FEET PER SECOND (cfs)
1973-1992

Annuall
Mean Discharge

4,389
4,944
3,799
4,336
2,277
2,247
3,611
5,299
4,218
3,284
4,469
3,048
3,653
3,802
4,499
2,128
1,830
4,337
5,728
3,208
2,801

TABLE 13

7416

Range of Monthly Mean Discharge

Maximum

10,500
11,150
9,596
12,300
7,981
9,346
13,520
8,944
9,869
8,073
12,620
8,925
10,130
7,685
8,948
5,205
6,017
10,730
13,280
9,620
7,406

27

Month

Apr
Mar
Jan
Feb
Feb
Dec
Mar
Mar
Mar
June
Feb
May
Apr
Nov
Feb
Apr
Feb
May
Dec
Jan
July

Minimum

717
1,239
910
1,213
516
434
1,108
2,309
1,060
923
658
449
733
524
928
580
408
983
1,748
460
934

Month

Aug
Sept
Oct
Nov
Dec
Jan
Oct
June
Nov
Jan
Oct
Sept
Sept
Sept
Aug
Oct
Aug
Dec
Sept
Nov
Oct

QCO35
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1-7416

The Water Conservation Subdistrict
of The Miami Conservancy District

TABLE 15

NUMBER OF DAYS MEAN FLOW EXCEEDED 4,000 cfs
GREAT MIAMI RIVER AT HAMILTON

1973-1992
Period
January 1- April 1- October 1-
Year March 31 September 30 December 31 Total
1973 51 92 16 159
1974 54 32 16 102
1975 78 26 6 110
1976 43 3 0 46
1977 15 11 21 47
1978 27 68 10 105
1979 34 64 27 125
1980 42 65 0 107
1981 17 75 7 99
1982 69 39 9 117
1983 9 34 13 ' 56
1984 39 46 22 107
1985 35 20 31 86
1986 55 29 29 113
1987 4 35 0 39
1988 27 8 6 . 41
1989 35 79 3 117
1990 49 66 - 37 152
1991 69 21 0 90
1992 0 37 15 52

QeeEny
29



c:\ph2\report92\wateruse.cal

7416

The Water Conservation Subdistrict
of The Miami Conservancy District

TABLE 16

MAJOR WATER USERS
HAMILTON-NEW BALTIMORE AREA

NAME of TYPE of NUMBER of
WATER USER WATER SUPPLY PEOPLE SERVED

POTABLE WATER

1. CINCINNATI MUNICIPAL 86,000*
BOLTON PLANT

2. HAMILTON ‘ MUNICIPAL 60,000

3. FAIRFIELD MUNICIPAL 35,000

4. FERNALD ENVIRONMENTAL NON-COMMUNITY : 1,100

RESTORATION MANAGEMENT CORP.
5. SW. REGIONAL WATER DISTRICT PUBLIC 25,800

NONPOTABLE WATER

6. SOUTHWESTERN OHIO INDUSTRIAL 13 Industries
WATER COMPANY

~

.CHAMPION INTERNATIONAL INDUSTRIAL 1 Factory
HAMILTON MILL

®* about 10% of population of Greater Cincinnati

30 GeANs
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The Water Conservation Subdistrict 7 4' 1 6
of The Miami Conservancy District '

TABLE 18

NORTHERN HAMILTON AREA WATER USE
Million Gallons per Day

Year Champion Papers Chem=Dyne Hamilton
Hamilton Mill Site Trust North TOTAL
1956 1.41 1.41
1957 .28 28
1958 .33 33
1959 70 70
1960 .95 95
1961 .95 95
1962 1.12 1.12
1963 .66 .66
1964 (1) 1.45 1.45
1965 4,47 1.50 5.97
1966 4.18 1.46 5.64
1967 4.70 1.35 6.05
1968 4,57 .99 5.56
1969 4.04 1.03 5.07
1970 3.85 1.25 5.10
1971 3.30 1.27 4,57
1972 3.25 .92 4.17
1973 3.50 .55 4,05
1974 3.50 .42 3.92
1975 3.40 .45 3.85
1976 3.32 .42 3.74
1977 3.34 .51 3.85
1978 3.18 .46 3.64
1979 3.29 .72 4,01
1980 3.15 .26 3.41
1981 2.90 .34 3.24
1982 2.64 : .63 3.27
1983 2.47 .32 2.79
1984 2.32 .31 2.63
1985 2.20 .72 2.92
1986 2.41 (2) .60 3.01
1987 2.44 , .65 .65 3.74
1988 2.20 .74 1.84 4.78
1989 1.91 .99 1.36 4.26
1990 1.50 .97 1.51 3.98
1991 1.08 1.04 2.62 4.74
1992 .78 1.16 1.68 3.62

(1) No data available prior to 1965.
Water use from production wells estimated.
(2) First year for ground water pumpage.
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THE MIAMI CONSERVANCY DISTRICT

1951—-1992
HAMILTON — NEW BALTMORE AREA
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TABLE A-1 » 7 4 1 6
UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY E =
400208084112900 - MI 44 - CITY OF TROY - WELL #
WATER QUALITY DATA

OXYGEN BICAR-

SPE- i i DEMAND, MAGNE- ) POTAS- BONATE

CIFIC CHEM-  CALCIUM  SIUM, SODIUM,  SIUM, WATER

CON- PH TEMPER- TEMPER-  ICAL DIS- pIS-  DIS- pIS- DIS IT

DUCT-  (STAND- ATURE  ATURE  (HIGH  SOLVED SOLVED SOLVED  SOLVED FIELD

DATE TIME  ANCE ARD AIR WATER LEVEL)  (MG/L  (MG/L  (MG/L  (MG/L MG/L AS

(US/CM)  UNITS) (DEG C) (DEG C) (MG/L) AS CA) AS MG) AS NA) ASK) HCO3
(00095) (00400) (00020) (00010) (00340) (00915) (00925) (00930) (00935) (00453)

11725/91 1000 748 7.8 -3.5 11.5 <10 87 35 21 2.3 357
04/15/92 1030 767 7.7 12.5 13.5 11 86 32 22 2.5 360
08/12/92 1010 740 7.6 22.0 15.0 <10 86 32 21 2.5 369
11/24/92 0930 712 7.7 9.5 13.0 <10 77 30 20 2.4 369

ALKA- soL1Ds,

LINITY CHLO- FLUO-  SILICA, RESIDUE NITRO-  NITRO-

WAT WH  SULFATE RIDE, RIDE, DIS- AT 180 GEN, GEN, ARSENIC

TOT FET DIS- DIS- DIs- SOLVED DEG. C NITRITE NO2+NO3 ARSENIC DIS-

FIELD SOLVED SOLVED SOLVED  (MG/L DIS- TOTAL TOTAL TOTAL SOLVED
MG/L AS  (MG/L (MG/L (MG/L AS SOLVED  (MG/L (MG/L (UG/L (UG/L

CACO3 AS SO4) ASCL) ASF) $102) (MG/L) AS N) AS N) AS AS) AS AS)
(00410) (00945) (00940) (00950) (00955) (70300) (00615) (00630) (01002) (01000)

11725/ 293 73 33 0.80 13 487 <0.010 %0.050 <1 <1
04715792 295 69 38 0.80 13 432 <0.010 <0.050 -- --
08/12/92 300 70 35 0.80 13 425 <0.010 <0.050 2 2
11/24/92 301 61 22 0.90 14 413 0.010 <0.050 1 1
CHRO-  COPPER, LEAD, MANGA-  ZINC,
MIUM, TOTAL  COPPER, IRON, TOTAL LEAD, NESE, TOTAL ZINC, CARBON,
DIs- RECOV-  DIS- DIs- RECOV- DIS- DIS- RECOV- DIS-  ORGANIC

SOLVED ERABLE SOLVED SOLVED ERABLE SOLVED SOLVED ERABLE SOLVED TOTAL
(UG/L (UG/L (UG/L - (UG/L - -(UG/L  (UG/L (UG/L. - (UG/L (UG/L (MG/L
AS CR) ASCU) ASCU) ASFE) ASPB) ASPB) ASMN) AS2ZN) AS2N) ASOC)
(01030) (01042) (01040) (01046) (01051) (01049) (01056) (01092) (01090) (00680)

11/25/91 «1. -- <1 1000 5 <1 58 100 20 1.2

04715792 -- -- -- 1200 -- -- 52 -- -- 1.0

08/12/92 <1 2 <1 880 1 <1 56 50 27 1.3

11/24/92 <1 <1 <1 1200 <1 <1 46 - 20 16 1.2
55
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TABLE A-2
UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY - 7 4 1 6
393757084173600 - MT928 - CITY OF MIAMISBURG - WELL #8 ) ;

r‘-"l‘ R

WATER QUALITY DATA

‘ OXYGEN BICAR-

SPE- DEMAND, MAGNE - POTAS- BONATE

CIFIC CHEM-  CALCIUM SIUM, SODIUM, SIUM, WATER

CON- PH TEMPER- TEMPER-  ICAL DIS- DIS- DIS- DIs- DIS IT

DUCT-  (STAND-  ATURE ATURE (HIGH SOLVED  SOLVED SOLVED SOLVED  FIELD
DATE TIME ANCE ARD AIR WATER  LEVEL) (MG/L (MG/L (MG/L (MG/L  MG/L AS

(US/CM)  UNITS) (DEG C) (DEG C) (MG/L) AS CA) AS MG) AS NA) AS K) HCO3
(00095) (00400) (00020) (00010) (00340) (00915) (00925) (00930) (00935) (00453)

11725791 1310 919 7.6 -1.5 14.5 12 9% 29 50 4.3 353
04/15/92 1245 906 7.6 21.0 16.5 12 86 29 52 4.2 333
08/12/92 1300 815 7.7 31.5 15.5 <10 85 28 41 2.6 344
11724792 1200 795 7.6 1.5 15.0 <10 79 28 39 3.7 318
ALKA- SOLIDS,
LINITY CHLO- FLUO-  SILICA, RESIDUE NITRO- NITRO-
WAT WH  SULFATE  RIDE, RIDE, DIs- AT 180 GEN, GEN, ARSENIC
TOT FET DIS- DIS- DIs- SOLVED DEG. C NITRITE NO2+NO3 ARSENIC DIS-
FIELD SOLVED SOLVED SOLVED  (MG/L DIs- TOTAL TOTAL TOTAL SOLVED
MG/L AS  (MG/L (MG/L (MG/L AS SOLVED  (MG/L (MG/L (UG/L (UG/L

CACO3 AS SO4) ASCL) ASF) S102) (MG/L) AS N) AS N) AS AS) AS AS)
(00410) (00945) (00940) (00950) (00955) (70300) (00615) (00630) (01002) (01000)

11/25/91 288 a4 87 0.30° 9.7 518  0.020 1.10 <1 <1
04/15/92 273 81 84 0.30 8.7 513  0.030 1.70 -- --
08/12/92 280 75 68 0.30 8.5 466  0.020 2.00 1 1
11/24/92 259 73 59 0.40 8.9 455  0.040 1.40 1 1
CHRO-  COPPER, LEAD, MANGA-  ZINC,
MIUM,  TOTAL COPPER, 1IRON, TOTAL  LEAD, NESE, TOTAL  ZINC, CARBON,
DIS- RECOV-  DIS- DIS-  RECOV-  DIS- DIS-  RECOV-  DIS- _ORGANIC

SOLVED ERABLE SOLVED SOLVED ERABLE SOLVED SOLVED ERABLE SOLVED  TOTAL

(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L

AS CR) AS CU) ASCU) AS FE) ASPB) ASPB) ASMN) ASZN) AS2ZN) ASC)
(01030) (01042) (01040) (01046) (01051) (01049) (01056) (01092) (01090) (00680)

11/25/91 <1 -~ 4 12 6 <1 170 30 10 1.2
04/15/92 -- -- -~ 25 -- -- 190 -- -- 1.3
08/12/92 <1 6 4 10 2 <1 170 30 9 1.4
11/724/92 <1 7 4 1 <1 <1 170 10 9 1.5

56 Qoo

)

A



DATE

11/26/91

04/16/92

08/13/92

11718792

11726/91

04/16/92

08/13/92

11/18/92

11/26/91

04/16/92

08/13/92

11/18/92

TIME

1150

1230

1130

1330

ALKA-
LINITY
WAT WH
TOT FET

FIELD
MG/L AS

CACO3
€00410)

306
306
313
302
CHRO-
MIUM,
pIs-
SOLVED
(UG/L
AS CR)

€01030)

10

10

SPE-
CIFIC
CON-
DUCT-
ANCE
(US/CM)
(00095)

883
894
885

887

SULFATE
DIS-
SOLVED
(MG/L

AS S04)

(00945)

96
87
96
93
COPPER,

TOTAL
RECOV-

ERABLE

(UG/L
AS CU)
(01042)

PH
(STAND-
ARD
UNITS)
(00400)

7.5

7.3

7.5

7.4

CHLO-
RIDE,

DIS-

SOLVED
(MG/L
AS CL)
(00940)

58

59

63

56

COPPER,
pIs-
SOLVED
(uG/L
AS CU)

(01040)

TEMPER-
ATURE
AIR
(DEG C)
(00020)

8.5

24.0

26.5

9.5

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F)
(00950)

0.20

0.20

0.20

IRON,
DIS-
SOLVED
(uUG/L
AS FE)
(01046)

<3

<3

<3

TABLE A-3
UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY .
392445084333000 - BU36 - CHAMPION INTERNATIONAL - WELL #4 - HAMILTON OHIO

WATER QUALITY DATA

TEMPER-
ATURE
WATER

(DEG C)

(00010)

15.5

17.0

16.5

15.5

SILICA,
DIS-
SOLVED
(MG/L

AS
$102)

(00955)

1"

1

1

9.6

LEAD,
TOTAL
RECOV-
ERABLE
(UG/L
AS PB)
(01051)

OXYGEN
DEMAND,
CHEM-
ICAL
(HIGH
LEVEL)
(MG/L)
(00340)

<10

11

<10

<10
SOLIDS,
RESIDUE
AT 180

DEG. C
DisS-
SOLVED
(MG/L)
(70300)

546

520

516

514

LEAD,
DIS-
SOLVED
(UG/L
AS PB)
(01049)

<1

<1

<1

57

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)
(00915)

110

110

110

100

NITRO-
GEN,
NITRITE
TOTAL
(MG/L
AS N)
(00615)

<0.010

<0.010

<0.010

<0.010

MANGA-
NESE,
pIs-
SOLVED
(UG/L
AS MN)
(01056)

MAGNE-
SIUM,
DIS-

SOLVED
(MG/L
AS MG)
(00925)

34

32

32

31

NITRO-
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
(00630)

2.20
1.90
1.80
1.70
ZINC,
TOTAL
RECOV-
ERABLE
(UG/L
AS ZN)

€01092)

30

20

10

SODIUM,
DIS-

SOLVED
(MG/L
AS NA)
(00930)

34

32

31

3

ARSENIC
TOTAL
(UG/L
AS AS)

(01002)

<1

<1

<1

ZINC,
DIS-
SOLVED
(uG/L
AS ZN)
(01090)

33

23

POTAS-
SIUM,
DIS-

SOLVED
(MG/L
AS K)
(00935)

3.8

3.7

3.7

3.6

ARSENIC

DIS-
SOLVED
(UG/L
AS AS)

(01000)

<1

<1

<1

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
(00680)

0.9

0.9

0.9

0.7

7410

BICAR-
BONATE
WATER
DIS IT
FIELD
MG/L AS
HCO3
(00453)

372

377

383

366



DATE

11726/91

04/16/92

08/13/92

11/18/92

11726/91

04/16/92

08/13/92

11/18/92

11/26/91

04/16/92

08/13/92

11718792

TIME

1015

1045

1000

1210

ALKA-
LINITY
WAT WH
TOT FET

FIELD
MG/L AS

CACO3
(00410)

238
254
239
230
CHRO-
MIUM,
DIS-
SOLVED
(UG/L
AS CR)

(01030)

<1

<1

<1

SPE-
CIFIC
CON-
DUCT -
ANCE
(Us/cM)
(00095)

780

811

754

7

SULFATE
DIS-
SOLVED
(MG/L

AS SO4)

(00945)

83

80

80

82

COPPER,
TOTAL
RECOV-
ERABLE
(UG/L
As CU)

(01042)

PH
(STAND-
ARD
UNITS)
(00400)

7.7

7.6

7.7

7.7

CHLO-
RIDE,
DIs-
SOLVED
(MG/L
AS CL)

(00940)

65

63

58

60

COPPER,
DIS-
SOLVED
(UG/L
AS CU)

(01040)

TEMPER-
ATURE
AIR
(DEG C)
(00020)

14.0

25.5

23.5

9.0

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F)
€00950)

0.40

0.30

0.30

0.40

IRON,
p1s-
SOLVED
(UG/L
AS FE)
€01046)

22

360

69

48

TABLE A-4
UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY
391748084393800 - H19 - SOUTHWESTERN OHIO WATER COMPANY - COLLECTOR WELL #1

WATER QUALITY DATA

TEMPER-
ATURE
WATER

(DEG C)

(00010)

17.0

17.5

17.5

18.0

SILICA,
DIS-
SOLVED
(MG/L

AS
$102)

(00955)

<0.10
8.7
8.3
7.9
LEAD,
TOTAL
RECOV-
ERABLE
(UG/L

AS PB)
(01051)

<1

OXYGEN
DEMAND,
CHEM-
1CAL
CHIGH
LEVEL)
(MG/L)
(00340)

10

12

<10
<10
SOLIDS,
RESIDUE
AT 180
DEG. C
DIS-
SOLVED
(MG/L)
(70300)
493

468

428 -

442

LEAD,
DIS-
SOLVED
(UG/L
AS PB)
(01049)

<1

<1

<1

58

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

(00915)

82

87

81

NITRO-
GEN,
RITRITE
TOTAL
(MG/L
AS N)
(00615)

0.010
0.020
0.030
0.030
MANGA-
NESE,
D1S-
SOLVED
(e/L
AS MN)
(01056)
310
210

250

230

MAGNE -
SIUM,
DIS-

SOLVED

(MG/L

AS MG)

(00925)

29

30

28

27

NITRO-
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
(00630)

0.78
1.50
3.10
1.90
ZINC,
TOTAL
RECOV-
ERABLE
“(UG/L
AS ZN)

(01092)

50

120

100

SODIUM,
DIS-

SOLVED
(MG/L
AS NA)
(00930)

39
37
31

36

ARSENIC
TOTAL
(UG/L
AS AS)
(01002)

<1

<1

<1

ZINC,
pIs-
SOLVED
QUG/L
AS ZN)
(01090)

24

120

83

Qoo

POTAS-
SIUM,
DIS-

SOLVED
(MG/L
AS K)
(00935)

4.1

4.1

3.9

4.2

ARSENIC
DIS-
SOLVED
(UG/L
AS AS)
(01000)

<1

<1

<1

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
(00680)

1.3

3.1

1.4

3
W7

v

{

7416

BICAR-
BONATE
WATER
DIS IT
FIELD
MG/L AS
HCO3
(00453)

292
310
293

279



TABLE A-5 | 7416

UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY -
03274600 - GREAT MIAMI RIVER AT NEW BALTIMORE OHIO

WATER QUALITY DATA

DIS- OXYGEN, COLI- STREP-
CHARGE,  SPE- DIs- FORM,  TOCOCCI
INST. CIFIC SOLVED  FECAL, FECAL,
CuBlC CON- PH TEMPER- TEMPER- TUR-  OXYGEN, (PER- . 0.7 KF AGAR
FEET DUCT-  (STAND-  ATURE ATURE BID- DIS- CENT UM-MF  (COLS.
DATE TIME PER ANCE ARD AIR  WATER ITY SOLVED  SATUR- (COLS./ PER

SECOND (US/CM)  UNITS) (DEG C) (DEG C) (NTW) (MG/L)  ATION) 100 ML) 100 ML)
(00061) (00095) (00400) (00020) (00010) (00076) (00300) (00301) (31625) (31673)

11/06/91 1015 453 1010 8.8 7.0 7.5 1 12.3 104 110 220
01/08/92 1315 813 795 8.3 5.0 6.0 6.0 13.0 106 450 160
05/20/92 1045 1620 821 8.2 22.5 22.0 2.5 8.5 97 230 950
07/08/92 1330 918 732 8.5 32.0 25.5 8.5 10.8 134 270 100
09/16/92 1320 865 - 718 8.0 28.0 23.5 13 11.9 141 68 340
11/18/92 0940 4850 604 8.4 9.5 7.5 26 11.4 95 2800 1200
BICAR-  CAR- ALKA-
HARD - MAGNE- POTAS- BONATE BONATE  LINITY CHLO-  FLUD-
NESS  CALCIUM  SIUM, SODIUM,  SIUM, WATER  WATER - WAT WH SULFATE RIDE,  RIDE,
TOTAL  DIs- DIS-  DIS- DIS- DIS IT DIS IT TOT FET  DIS- DIs- DIs-
(MG/L  SOLVED SOLVED SOLVED  SOLVED FIELD  FIELD  FIELD  SOLVED SOLVED  SOLVED
AS (MG/L  (MG/L  (MG/L  (MG/L MG/L AS MG/L AS MG/L AS (MG/L  (MG/L  (MG/L
CACO3) AS CA) AS MG) AS NA) AS K)  HCO3 €03 CACO3 AS S04) AS CL) AS F)

(00900) (00915) (00925) (00930) (00935) (00453) (00452) (00410) (00945) (00940) (00950)

11/06/91 350 84 35 86 5.1 293 15 264 130 130 0.70
- 01/08/92 - 300 - a4 27 47 4.7 247 3 - 207 89 7 0.40
05/20/92 310 n 31 48 3.7 244 0 202 95 78 0.40
07/08/92 280 63 29 45 4.0 204 17 195 87 79 0.40
09/16/92 280 59 31 53 4.6 223 0 184 86 81 0.40
11/18/92 260 65 23 16 3.8 239 2 199 58 32 0.30
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TABLE A-5 (cont.) -
UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY

03274600 - GREAT MIAMI RIVER AT NEW BALTIMORE OHIO

WATER QUALITY DATA

. SOLIDS, NITRO- NITRO-  NITRO- PHOS-
SILICA, RESIDUE GEN, NITRO- GEN,  GEN,AM- PROS-  PHORUS ALUM-
DIS- AT 180  NO2+NO3 GEN, AMMONIA MONIA + PHOS-  PHORUS ORTHO, INUM,  BARIUM,
SOLVED DEG. C DIS-  AMMONIA DIS-  ORGANIC PHORUS DIS- Dis- DIS- DIs-
(MG/L pis- SOLVED  TOTAL SOLVED  TOTAL TOTAL SOLVED SOLVED SOLVED SOLVED
DATE AS SOLVED  (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L  (MG/L (UG/L (UG/L

s102) (MG/L)  AS N} AS N) AS N) AS N) AS P) AS P) AS P) AS AL) AS BA)
(00955) (70300) (00631) (00610) (00608) (00625) (00665) (00666) (00671) (01106) (01005)

11/706/91 5.1 602 3.30 0.020 0.010 1.0 0.620 0.520 0.430 <10 9N
01/08/92 4.8 453 3.70 0.100 0.110 0.70 0.450 0.400 0.350 <10 69
05720/92 0.07 47 2.30 0.020 0.020 2.0 0.330 0.120 0.110 10 81
07/08/92 0.12 436 2.60 0.020 0.030 0.60 0.190 0.120 0.080 20 67
09/16/92 0.06 440 1.40 0.020 0.010 1.9 0.310 0.050 0.030 <10 I
11718792 6.6 356 4.00 0.080 0.090 0.90 0.210 0.130 0.130 10 56
MANGA-  MOLYB- SELE- STRON-  VANA-
COBALT, IRON, LITHIUM NESE, DENUM, NICKEL, NIUM, SILVER, TIUM, DIUM, SEDI-
DIs- DIS- DIs- DIs- DI1s- DIS- DIs- D1s- DIs- DI1s- MENT,

SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SUS-
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L PENDED
AS CO) AS FE) AS LI) AS MN) AS MO) ASNI) AS SE) AS AG) ASSR) As V) (MG/L)

(01035) (01046) (01130) (01056) (01060) (01065) (01145) (01075) (01080) (01085) (80154)

11/06/91 <3 8 14 6 10 5 2 <1.0 760 <6 18

. 01/08/92 <3 12 8 9 <10 4 <1 <1.0 690 <6 . 22
05/20/92 <3 8 9 2 <10 5 <1 <1.0 820 <6 54
07/08/92 <3 16 5 2 <10 3 1 <1.0 680 <6 61
09/16/92 <3 5 15 1 <10 4 <1 <1.0 750 <6 72
11718792 <3 28 <4 6 <10 2 1 <1.0 630 <6 43
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APPENDIX B

Hydrographs
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Figure 14
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Figure 15
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Figure 16
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Figure 17
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Figure 18
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Figure 19
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Figure 20
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Figure 21
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Figure 22
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Figure 23
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Figure 24
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Figure 25 .
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Figure 26
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Figure 28

W_<m} Bv.wm:nwzwﬂmmWMmmfow

6 L6 68 /L8 68 €8 18 6L LL SL €L LL 69
[ jﬁ/ y m
VLA o pind b AL e

W]

|

<

LANLELEL

|

LRI

LRI

09°¢8S

UOIIDAS|] 80D4INg PuDT
SMJOM J48IDA UINOS UO}IWDH

95Ng oM UORPAISSA0 UNAO
1ou3sIq AOUDAJISSUOD TWDIN Y]

0¢S

GG

OvS

o
w0 <
n w0

P!

)

(@]
199 4

096

G9G

Qenx34

"UONRDAB|S

76



-7416

Figure 29

Bv.:nquw;m/‘vnm_M\m.mm;%“&
cobl
03d AON 100 ddS 9NV 1INt NNM AVAN  ddv VN 834 NVP

6%°GGS -UONIDAS|§ 90DLINS Pubi
911§ ddppoH :|ji4pupT sJdedpd uoidwpy)

L9Ng -lIPM UORDAJISSQQO
}ouSIq ADUDAJSSUOD 1WDIN BYy]

016

GlG

0c¢S

G¢s

0¢S

G¢qS

04

34

0GS

‘UOIIDAD|]

199

QeeaRs

77



7416

Figure 30
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Figure 31
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Figure 33

ool

\v/ ) %/m%ww”;mo&
Jqp'NgpoWwam AD] .

L66L 0661 6861 886l /86l 9861 G861 V86l ¢8O

QC(Q?S

0lG

TTIT 711

GlG

rrvi

0c¢S

T T 11

N

LILERLEL

NN A Y R =c

81

‘UOINDAS|S

o X 0¢S

X

S¢S

193 4

0h4®

TT 1

SYS

T

T

55 BCC TUORDAS[ B0DIIRG puoq O°°

OIyD ‘SSOY — SUDT SNDJY

6/1Ng @M UOIDAISSTQ
101181 AOUDAJBSUOD) TWDIN By



7416

Figure 34
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