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SUMMARY

Precipitation was above normal throughout most of the state. Streamflow
was excessive statewide with extensive flooding along the Ohio River resulting
in a federal disaster declaration for thirteen counties. Reservoir storage
increased and continues to remain at seasonally above narmal levels. Ground
water levels rose during the second half of the month and are notlceably
higher than they were a year ago. Lake Erle level declined 0.17 foot and was
0.46 foot above the long-term January average.

NOTES AND COMMENTS

THIRTEEN OHIO COUNTIES DECLARED DISASTER AREAS

Heavy snow fell throughout the upper Chio River basin during early
January. In some areas more than two feet were on the ground by the middle
of the month. Thawing temperatures began to move into the area at mid-
month. Within a few days unseasonably wairm temperatures were caused
rapld snowmelt and moderately heavy rain fell over much of the area. These
conditions combined to cause extensive flooding along the Ohio River with ten
Chio counties being severely impacted, At the request of Gevernor Voinovich,
President Clinton declared Adams, Belmont, Brown, Clermont, Columbiana,
Gallia, Hamilton, Jefferson, Lawrence, Meigs, Monroe, Scioto and Washing-
ton counties to be major disaster areas. This declaration enables affected
residents and local governuments to apply for various federal disaster relief
programs.

Initial damage reports indicate that in Ohio more than 2,000 homes and
businesses were affected by the flooding, Early estimates of damage toprivate
and public property total more than $16 milion. The Chio Department of
Natural Resources is one of the state agencies that actively assists the Ohio
Emergency Management Agency with emergency response actvities and
coordination, Stafffrom the Division of Water provided essential information
and advice.

NEW PUBLICATIONS

The Division of Water announces the avaflability of the following new
publication:

Ground Water Pollutior: Potential of Fairfleld County
by James J. Schmidt

Ground water pollution potentlal maps are designed to determine an
area's relative vulnerability to ground water pollution. The maps can be used
as a planning and management tocl for administrators, commissioners,
zoning boards and others fo aid in making educated decisions about local
development and siting of land use operations or activities that can affect
ground water quality. The system optimizes the use of existing data to rank
areas with respect to pollution potential to help direct investigations and
resource expenditures and to prioritize protection, monitering and clean-up
efforts.

Mapping an area’s potential for ground water pollution is a relatively new
idea, These maps use the DRASTIC system as developed for the U.S.
Environmental Protection Agency by the National Ground Water Association.
DRASTIC values, as shown on the maps, indicate an area’s relative vulner-
ability to contamination through the use of a numerical rating scheme and
the mapping of hydrogeologic settings. Low DRASTIC values indicate
relatively low potential and high DRASTIC values indicate a high potential for
contamination, Areas of similar DRASTIC values are colar-voded for ease of
interpretation.

Each ground water pollution potential map with its accompanyling report
costs $10.00. They can be purchased at or ordered from the address listed
below.

ODNR Division of Water

Water Resources Section

1939 Fountain Square, Building E-1
Columbus, Ohic 43224-1336

Fhone (614) 265-6740

Make checks payable to ODNR Division of Water. If publications are
ordered through the mail, please be sure to include the correct postage and
handling charges as shown below, Payments can also be made with Visa er
MasterCard. ~

Postage and Handling Charges

Cost of Publications Add
under $10.01 $2.00
$10.01 - $20.00 $3.00
$20.01 - $50.00 $5.00
$50.01 - $100.00 $8.50
-$100.01 and over $10.00

PRECIPITATION duringJanuary was abovenormal throughout most of the state
with only a few areas in north-central and northwestern Ohio having below normal
precipitation, The state average was 3,77 lnches, 1.01 inches abovenormal. Reglonal
averages ranged from 5.11 inches, 1.74 inches above normal, for the South Central
Region o 2.40 inches, 0.10 inch above normal, for the North Central Regjor.
McArthur (Vinton Ceunty) reported the greatest amount of precipitation for the
month, 6.47 inches; Enterprise (Hocking County) and Hillsboro (Highland County)
also reported more than 6 inches of precipitation during January. Sandusky (Erfe
County} reported the least amount of January precipitation, only 1.27 inches.

Precipitation during Januery generally fell as snow during the first half of the
month and as ratn during the second half. Total snow amounts for most areas of the
state'wereimpressive, generally ranging from 12 to 30 inches. There was measurable
precipitation on many days duringthe month, but three or four storms produced most
of the precipitation at many locations, The first was during January 2-3 when snow
and a rain/snowmix totaled 0.5 to 1 inch in many areas of the state. The next notable
storm was during January 6-7 when heavy snow and near blizzard conditions swept
across the southern, central and eastern areas of the state, Snow amounts of more
than 1 footwere common with drifting causing additional problems. Most of thesnow
that fell during the first half of January remaied on the ground at mid-month.

The “January Thaw” started after the middie of the month with temperatures
soaring into the 60's by Jarmary 18. Storms arrived with the warmer termnperatures.
Steady rain during January 18-19 averaged about 1 inch statewide and combined
with rapid snowmelt to prodice moderate flooding in: low-lying areas. Runoff from
Ohio and the surrounding states in the upper Ohio River basin caused extensive
flooding in eastern and southern counties along the Ohio River. Thirteen counties
have been declared major disaster areas {see Notes And Comments, “Thirteen Chio
Countles Declared Disaster Areas”). More heavy rain fell during January 23-24 in
many areas of the state with amounts ranging from 0.5 inch in northern Oldo to more
than 2 inches at some locations in southern Ohio. The month ended with colder
temperatures and light snow returning to the state.

Precipitation for the 1996 water year is above normal throughout Ohio. The state
average is 12.92 inches, 2.59 inches above normal. Regionat averages range from
14.73 inches, 3.90 inches above normal, for the Northeast Reglon to 10.39 inches,
1.18 inches above normal, for the Northwest Region. The above normal precipitation
8o far during the 1996 water year's recharge period has been beneficlal for water
supplies.

The 1996 calendar year is off to a good start as far as precipitation is concerned.
Although favorable for water supplies, the climatic conditions duringJanuary caused
numerous problems including hazardous driving conditions, travel delays, business
and school closings, property damage, and flooding.

Mgy PRECIPITATION

PRECIPITATION
JANUARY 1996
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3.39

Southeast

4.66

Palmer
DEPARTURE FROM NORMAL (IN.) Drought
Regioh This Past Saeverity
Month | 8Mos. BMos. | 12Mos. | 24Mos. | Index’
Northwest +0.43 -0.61 -0.25 -2.82 -7.78 +1.0
North Central +0.10 +0.03 -+0.98 +1.81 +0.33 +1.5
Northeast +0.80 +1.59 +0.86 +0.07 +1.69 +1.7
Wast Central +1.20 +0.74 +3.64 +6.43 -0.94 2.3
Central - +1.09 +0.32 +2.75 +4.42 +1.02 2.0
Central Hills +0.88 +0.82 +2.41 +1.63 +1.99 +1,5
Northeast Hills +1.07 | +0.53 +0.52 -2.31 -1.23 +0.9
Southwest +1.08 +0.47 +2.83 +4.66 - +0.17 +1,5
South Central +1.74 +0.74 +2.65 +0.04 +2.43 +1.6
Southeast +1.69 +1.34 +1.80 -0.07 +1.83 +1.6
State +1.01 +0.85 +1.83 +1.39 -0.01
*Above +4 = Extreme Moist Spell ~ -0.5 To -0.9 = Incipient Drought
3.0 To 3.9 = Very Moist Spell -1.0 Te -1.9 = Mild Drought
2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought
1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought

0.5 To 0.9 = Inciplent Moist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal
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R MEAN STREAM DISCHARGE Mg s STREAMFLOW duringJanuary was no- GROUND WATER LEVELS during ™ GROUND-WATER LEVELS i

. ticeably above normal throughout Ohio. January showed net improvement . .
This Month Flows were high enough to be considered throughout the state. Net changes Based on dally lowest level in feet below land-surface datum
Drainage Mean N excessive statewide. January flows were during January from December's lev-
River and Location Area | Discharge N% °f| % of Normal Past markedly greater than the flows recorded els ranged from the same to twice that Index “'_;'_?;’?“" Dalgarture Change in fest from:
(Su. Mi) | (CFS) orma 3 Mos. 6Mos. | 12 Mos. during December. usually observed. Generally, levels Well Location Aquifer Morlfh Nort?r'rlanal Last Month | Year Ago
Grand River near Painesille 685 | 3,358 | 319 164 135 91 Flows at the begiming of the month Were stable durin fo‘;l;ej,",f,;‘;afﬁg f the F-1__| W.Rushville, Fairiisld Co. | Sandstone | 17.51 -1.96 +1.39 +3.33
Great Miami River at Hamilton 3630 | 10552 | 356 138 177 131 were below normal throughout the state . il Fayetie G L 7 0 057 1
" " and were the lowest observed during Janu- ond half, responding to recharge from Fa-1 Jagper Mill, Fayette Co. imestong .01 +0.43 +0. +1.22
Huron River at Milan 371 §39 152 13 107 93 ary in most areas. Generally, flows in- precipitation and snowrnelt. Levels in Fr-10 | Columbus, Franklin Co. Gravel 42.41 +1.20 +0.35 +1.61
K.iilbuck Creek at Kilibuck . 4684 1,213 322 161 161 96 crea?leld s].llgilgly dgﬁ?g ﬂ;e ﬁrs-t week c§f the :2;22?;3?;23&?;??;&52?1?1?uat}i H-1 Harrison, Hamilton Co. Gravel 2151 10.62 +1.90 242
Litte Beaver Craek near East Liverpool 46 | 1178 | 238 139 132 84 month and then declined t‘;l{;tgrg;fpfil;%‘ilﬁ for mid-month while levels in deeper Hn-2a | Dola, Hardin Co. Dolomite 7.90 +0.80 +1.00 -0.04
Maurrfee Fhva'r at Waterville - 8,330 18,300 422 183 110 57 during this period fell as snow and re- aquifers rose steadily during the sec- Po-1 Windham, Portage Co. Sandstone 21.01 -0.46 +0.13 +1.20
Muskingum River at McConnelsville 7,422 15,200 192 122 130 95 mained frozen on the ground. Flows started ond half of the month. - Tu-1 Strasburg, Tuscarawas Co| Gravel 15.34 241 +0.76 +0.39
Scicto River near Prospect 567 1,831 542 227 262 156 to increase after mid-month as the snow Cround water levels continue to re-
Scicto River at Higby 5,131 14,271 284 174 208 187 started to melt, then increased notlceablly main below normal in many areas in
Stillwater River at Pleasant Hil 508 | 1709 | s 437 331 181 after January 18 due fo the rain and rapid the eastern half of the state, but are in GROUND-WATER LEVELS gy
- - snowmelt. The greatest flows for the month a more favorable positlon than last year. Hydrologic conditions during the
were observed during January 19-21 past several months have been positive for the improvement in ground water
gmughout ﬂleﬂftate;m I\gnor flooding of low—lyging areas g]as con:llmonc:l storage as indicated by the fact that current levels range from about the same
MEAN STREAM DISCHARGE PP ™y owever, areas along the Ohio River were not as fortunate. Snowmelt an to more than three feet higher than the levels observed a year age. The
C precipitation from the upper Ohio River drainage basin contributed signifi- recharge to ground water storage received during January helps to reinforce H-1 Harrison (sand and gravel aquifer}
cant amounts of runoff and river levels rose well above flood stage (see Notes an optimistic outlook for adequate ground water supplies throughout the 14 -
[ — and (?omments. “Thirteen Ohio Counties Declared Disaster Areas”). Flows 1996 water year. Continued near normal precipitation and other hydrologic @
GREAT MIAMI RIVER at Hamilton remained above normal statewide through the end of the month. cenditions during the next several months will be needed to provide sustained
Drainage area: 3630 sq. mi. imprevement- in ground water storage throughout the remainder of the
3.0 RESERVOIR STORAGE for water supply during January increased in recharge period.
/ both the Mahoning and Scioto river basins. Storage remained at above :
/ normal seasonal levels in both basins. LAKE ERIE level declined during January. The mean level was 571.06 feet
2.0 Reservoir storage at the end of January in the Mahoning basin index (IGLD-1985), 0.17 foot helow last month’s mean level and 0.46 foot above
A Lo N reservoirs was 93 percent of rated capaeity for water supply compared with normal. This month's level is 0,66 foot lower than the January 1995 level and
. " 68 percent for last month and 73 percent for January 1995. Month-end 1.86 feet above Low Water Daturn.
1.0 L) [ - N storage In the Sclofo basin index reservoirs was 105 percent of rated
— 1 o capacity for water supply compared with 88 percent for last month and 89
o TS o O P2 I percent for January 1895,
0 ——
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SUMMARY

Precipitation was generally above normal in the eastern half of the
state and below normal in the western half. Streamflow was above
normal in most areas of the state, but below normal in some
southwestern, nerthwestern and north-central Ohio drainage basins.
Reservoir storage was stable during the month and continued to
remain at above normal levels. Ground water levels showed net
improvement and were noticeably higher than they were a year ago.
Lake Erie level rose 0.07 foot and was 0.58 foot above the long-term
February level.

NOTES AND COMMENTS
WMAOQ ANNUAL SPRING MEETING

The Water Management Assoclation of Ohio (WMAO) will hold its
annual spring meeting on May 16, 1996 at the Akron Hilton. The
meeting is being co-sponsored by the Ohio Section of the American
‘Water Resources Association (AWRA) and the National Aeronautics
and Space Administration (NASA). The theme of this conference will
be local, regional and state applications of geographic information
systems (GIS) in water related issues. The registration cost is $35.
Contact Ralph Haefner with the U, S. Geological Survey, Water
Resources Division in Columbus at the address listed below for
registration information.

Oral presentations for both the moming and afternoon sessions
have been selected; however, space is available for poster presenta-
tions. Poster presentations will require submission of a one page
abstract by April 15, 1996. Abstracts can be sent to:

Ralph J. Haefner

U. S. Geological Survey, WRD
975 West Third Avenue
Columbus, Ohio 43212

Phone: (614) 469-5553 ext, 146
e-mail: rhaefner@usgs.gov

At the WMAQ 1995 Annual Fall Conference, two new professional
associations focusing on water safety issues in Ohio were organized.
They are the Ohio Floodplain Management Association (OFMA) and
the Ohio Dam Safety Organization (ODS0). Both have become
divisions within WMAQ, but each maintains their own organizational
structure and procedures. This affiliation with WMAQ benefits both
OFMA and ODSO0 by allowing them to draw on WMAQ’s administra-
tive support.

ODSO's mission is to promote dam safety in the state of Chio by
establishing a partnership between dam owners, operators, engi-
neers and regulators. The organization provides a forum for educa-
tion and discussion on dam safety related issues. It also provides a
volce for all concerned in ithe formation and implementation of dam
safety policy in the state of Ohio. An ODSO spring meeting will be held
in conjunétion with the WMAO spring meeting. The meeting will
address an update of ODS(O's activities, funding of small dam repairs,
and instrumentation and monitoring of dams with applications to
GIS. An ODSO logo contest will also be launched. For more
information about OBSQ, call Peter Scltys at (513) 631-8300.

OFMA's mission is to promote the common interest in floodplain
management, enhance cooperation between various private, local,
state and federal agencies, and to encourage and ensure effective, new
and innovative approaches to managing Ohio’s floodplains. The
association provides a forum to facilitate the cooperation and ex-
change of information among individuals and government entities
and to promote public awareness and professional development in
floodplain management through educational and professional semd-
nars. The association also will provide an opportunity to discuss
research and legislation pertinent to the effective implementation of
floodplain- management regulations. OFMA will host several group
discussions on the use of GIS in floodplain management at the WMAO
spring meeting. For additional information about OFMA, call Jerry
Brems, OFMA chair at (614) 349-6555.

PRECIPITATION during February was generally above normal in the
eastern half of Ohio and below normal in the westerm half. The state
average was 2.15 inches, 0,09 inch below normal. Reglonal averages
ranged from 3.17 inches, 0.88 inch above normal, for the Southeast
Region to 1.18 inches, 0.66 inch below normal, for the Northwest Region.
Andover (Ashtabula County) reported the greatest amount of precipita-
tion for the month, 4.96 inches; Barmsville (Belmont County) was the only
other location to report more than 4 inches of precipitation during
February. Van Wert (Van Wert County) reported the least amount of
precipitation in February, only 0.36 inch. Several other locations in the
northwestern area of the state also reported less than 1 inch. of precipi-
tation.

Most of the precipitation during February fell as rain during the last
ten days of the menth. Prior to this, the precipitation fell as light snow
or scattered rain showers. Most areas of the state had received much less
than 0.5 inch of precipitation by the middle of the month with only some
areas in southeastern Ohlo exceeding this amount. Warmer air moved
into the state after February 18 and brought rain showers and thunder-
storms with it. Rain during February 19-20 averaged about 0.5 inch in
all but the northwestern area of the state. The most widespread
precipitation during the month fell during February 26-28 with amounts
ranging from 0.5 inch to more than 1.5 inches. Rivers and streams ran
at or near bank-full after these rains, but no serfous flooding was
reported.

Precipitation for the 1996 calendar year is above normal throughout
most of Ohie, but slighily below normal in the Northwest and North
Central regions. The state average is 5.92 inches, 0.92 inch above
normal. Regional averages range from 7.83 inches, 2.37 inches above
normal, for the Southeast Region to 3.79 inches, 0.23 inch belownormal,
for the Northwest Region.

Precipitation for the 1996 water year is above normal throughout the
state. The state average is 15.06 inches, 2.49 inches above normal.
Regional averages range from 17.26 inches, 4.11 inches above normal,
for the Southeast Region to 11.57 inches, 0.52 inch above normal, for the
Northwest Region. The excess precipitation during the first five months
of the 1996 water year has been beneficlal for water supplies, especially
ground water supplies. Near normal precipitation and other climatic
conditions during the next few months, the remainder of the ground
water-supply recharge season, will help to maintain the favorable
conditions for continued improvement in ground water storage.

PRECIPITATION
Palmer
DEPARTURE FRROM NOFRMAL (IN.) Draught
Region This Past Severity
Month | 3 Mos. GMos. | 12Mos. | 24 Mos. | Index”
Northwest -0.66 -1.52 -1.26 «2.42 -7.80 +0.7
North Central -0.25 -0.92 -0.16 +2.58 +0.75 +1.4
Northeast +0.11 +0.83 +2.14 +0.87 +2.81 +2.2
West Central -0.10 +0.40 +1.14 +7.47 -0.30 +2.5
Central +0.04 +0.60 +0.70 +5.30 +1.66 +2.3
Central Hills +0.19 +0.35 +1.09 +2.65 +2.74 +1.9
Northeast Hills +0.08 +0.52 +1.04 -1.59 -0.89 +1.1
Southwest -0.88 +0.26 +0.20 +5.02 +0.08 +1.0
South Central -0.17 +1.41 +0.89 +0.83 +1.18 +14
Southeast +0.68 +2.09 +2.98 +1.23 +2.62
State -0.09 +0.41 +0.88 +2.19 +0.30

*Above +4 = Exireme Moist Spell
3.0 To 3.2 = Very Moist Spell

2.0 To 2.9 = Unusunal Moist Spell
1.0 To 1.9 = Moist Spell

0.5 To 0.9 = Inciplent Moist Spell
0.4 To-0.4 = Near Normal

-0.5 To -0.9 = Incipient Drought

-1.0 To -1.9 = Mild Drought

-2.0 To -2.9 = Moderate Drought

-3.0 To -3.9 = Severe Drought
Below -4.0 = Extreme Drought
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1 MEAN STREAM DISCHARGE STREAMFLOW during February was GROUND WATER LEVELS dur- GROUND-WATER LEVELS
above normal throughout most of Ohio ing February showed positive im-
This Month but below normal in some drainage ba- provement from last month’s levels Based on daily lowest level in feet below land-surface datum
Drainage | Mean o % of Normal Past sins in the southwestern, northwestern throughout the state. Net changes
River and Location Area | Discharge N/o 01I and north-central areas of the state. during February from last month’s Index Mean Departure Change in feet from:
(sq.Mi) | (CFs) arma 3Mos. | 6Mos. | 12Mos. Streamilow during February was less levels were greater than usually ob- Woll Location Aquifer This From
- — than the noticeably high flows observed d £th b Month Normat Last Month | Year Ago
Grand River near Painesville 685 2,167 110 146 135 100 - - served i most areas of the state, but : —
P - * during January in most areas of the less th aily ob: d i F-1 W. Rushville, Fairtield Co. | Sandstone 14.69 -0.21 +2.82 +2.79
Great Miami River at Hamilton 3,630 4,064 84 136 129 187 state. ai-sesas ;nsgiglerﬁ%ﬁfgve(}eﬁ;gﬁ; Fa-1 Jasper Mill, Fayette Co. Limestone 6.95 +0.13 +0.08 +0.56
Huran River at Milan 3 659 141 100 109 102 Flows at the beginning of the month level;g. in sh?llmg. dunconst«;lid;rted Fr-10 - | Golumbus, Franklin Co. | Gravel 41.84 +1.25 +0.57 11.83
Kilibck Creek at Killbugk 464 665 05 131 124 102 were above normal in the eastern half of aquifers declined during the first - Harrison, Hamilton Co. Gravel 21.4
Litlle Beaver Creek near East Liverpool 496 1,180 140 140 126 95 the state but had fallen to below normal half of the month and then rose : 1 5 Da’ms:n, d.argl o Lo rave - ks 0.00 0.11 +1.95
Maumee River al Watardille 5.970 2.083 44 o8 %0 a8 in the western half. Generally, flows during the second half responding n-ca | Do, Nardn t.o. Dolomits 7.03 +0.31 +0.87 +0.07
- - - - : slowly declined through mid-month re- to recharge from precipitation. Lev- Po-1 Windham, Portage Go. Sandstons 20.76 -0.36 +0.25 +1.29
Muskingum River at McConnelsville 7,422 14,110 116 19 112 102 sponding to the lack of precipitation and els in most consolidated aquifers Tu-1 Strashurg, Tuscarawas Co. Gravel 1250 145 +1.75 .44
Sciote River near Prospect 567 656 08 163 160 162 frozen conditions. Lowest flows for the and deeper unconsolidated aquifers
Scioto River at Highy 5,131 8,473 112 148 143 142 month were recorded on or about Febru- rose duﬁ'lng the ealgy part of Febru-
i ; : ary 19 in most drainage basins. Flows ary, still receiving delayed recharge B
Stiliwater River at Pleasant Hill 503 616 LIl 164 138 137 increased after this date following scat- from the snowmelt and precipitation GROUND-WATER LEVELS
g
tered rain showers and warmer tem- during the second half of January, and then were stable or declined
peratures. Flows increased noticeably a few days before the end of slightly during the remainder of the month.
MEAN STREAM DISCHARGE Fel?mary following the month’s heaviest and most _widespread precipi- Ground water levels are slightly above normal in the westerm half of
tation. Greatest flows for the month occurred during February 28-29. the state, but continue to remain below normal in the eastern half. Even
Flows were noticeably above normal throughout the state at the end of though levels rematn below normal tn eastern Ohio, the present situation
the month. is more optimistic than last year as current levels range from slightly
GREAT MIAMI RIVER at Hamilton : higher to nearly three feet higher than the levels of a year ago. Current
Drainage area: 3630 5q. mi. RESERVOIR STORAGE for water supply during February declined COIlCHthﬂS. f‘c.'lVOI" continued improvemqnt in ground water storage pro-
2.0 /\ slightly in the Mahoning River basin and was unchanged in the Scioto thEd 1}){1";‘301p1taat]10n a\.r}&:ll other hydrologic factors are near normal during
River basin. Storage remained above normal in both basins. € niexl several Imornns.
/; Reservolr storage at the end of February in the Mahoning basin
2.0 index reservoirs was 92 percent of rated capacity for water supply LAKE ERIE LEVEL rose slightly during February. The mean level was
A B Sk N compared with 93 percent for last month and 77 percent for February B571.13 feet (IGLD-1985), 0.07 foot above last month’'s mean level and
/ X i 1995. Month-end storage in the Scioto basin index reservoirs was 105 0.53 foot above normal. This month'’s level is 0.65 foot lower than the
1.0 o~ / - T percent of rated capacity for water supply compared with the same for February 1995 level and 1.93 feet above Low Water Datum.
- 7 . last month and 104 percent for February 1995, The U. 5. Army Corps of Engineers reports that precipitation in the
0 N e e Lake Erie basin during February averaged 1.6 inches, 0.5 inch below
" normal. The entire Great Lakes basin averaged 2.0 inches of precipita-
—— tion during February, 0.2 inch above normal. For calendar year 1996
. through February, the Lake Erie basin has averaged 4.1 inches of
HT].—LE BEAVE_R4SBHEEK near Bast Liverpool precipitation, 0.4 inch below normal and the entire Great Lakes basin
30 rainage area; 5Q. mi. has averaged 5.1 inches, 1.2 inches above normal.
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SUMMARY

r g O o FZe ;] g Precipitation was generally below normal in the northern two-
s ada & @ T .. =5 thirds of Ohio and above normal in the southern one-third. Stream-
20 = SeUme 3g Z0 C:% g E flow was above normal in all but the western and northwestern areas
§. & W g t g n g SN gl Q of the state, Reservolr storage increased and continued o remain at
2 U =g & 5’_"‘5" 535 o™ b above normal levels. Ground water levels showed net improvement M h 1996
ERmE s 2B By g=onn during the month and were at noticeably higher levels than a year ago. arc
— U < o o] 2 g‘ﬁ — O Q@ o .
= s e 3 & Ey sE53ips Lake Erie level rose 0.33 foot and was 0.59 foot above the long-term
= =] W ] . . i .
Fiieol foiPeiiafcf  Mmbeabheieruicfoveereddil compiet y bavi . o
e T oE A ‘AR 32 Igo Ay ) Hydrologist
=1 = o
5 > § & : g- 8RR =40 oy E NOTES AND COMMENTS Water Inventory Unit
m§ 3 <8R 238 3= 35 OWWA 1996 WELL CONFERENCE
3 = o A wa S = we 2 = 8 5 The 1996 Ohlo Water Well Assoclation (OWWA) Well Conference
3 :-‘—m%"og E maw 3 = g will be held on May 18, 10 am - 6 pm, at the Americana Amusement
SYass & SR wm =8 A 20 Park near Monroe (Butler County). There will be demonstrations on
=y g_ B = 5 § 8 2. e = well cleaning, well rehabilitation, grouting and chemical safety. Three PRECIPITATION during March was generally below nermal in the northern PRECIPITATION
2ad & g R g g drilling rigs will be working throughout the day. Experts will be on : two-thirds of Ohio and above normal in the southern one-third. The stateaverage j MARCH 19296 ’
N § ®= = @ o E D hand to operate a down hole camera, gamma log a well, and inspect : was 3.15 inches, 0.23 inch below normal. Regional averages ranged from 4.5
a3 o g8 Qo4 o pumps pulled from working wells. The 70-acre amusement park will : inches, 0.91 inch above normal, for the Southeast Region to 2.26 inches, 1.00
s g &3 &9 g gl
=.5® g & = = z =5 5 8 not be open to the general public, but will be open to conference ) inch below normal, for the West Central Region. Stonelick State Park [Clermont
=, =. 0{% - § @ attenders and their families. : County) reported the greatest amount of precipitation for the month, 6.30 inches;
2] . s .
T g w § 33 ;:,2 o S The cost to attend the conference is $25 which also includes lunch Fernbank (Hamilton County) reported 6.25 inches, the only other location
=g So e B =R and admission to the park. Spouses and children will receive a . reporting more than six inches of March precipitation. Ashtabula (Ashtabula
=8 g 3 50 c% ye g E = discount rate of $15 (children under 12, $7.50). For inore informa- County) reported the least amount of precipitation during March, 1.10 inches.
2 Ea R Be B RR =] tion, contact: Precipitation during March fell as hoth rain and snow. Many areas had above
& - normal snowfall for the month. Some areas of the state are approaching record
; - i . Chard
Tom Jenkins, President or Dan Schlosser, Executive Director | reported 24,5 inches of snow in Mareh, about 7 inehes above normal. Chardon
Ohio Water Well Association . has reported more than 146 inches of snow for the season, about 44 inches above
r P.O. Box 310 normal, and about 17 inches short of its record established during the winter
g Q g g oU @ Q C2 5 = season of 1959-60.
£ B g 8 & g Caledonia, Ohio 43314
Sj 45 § o, a3 o Phone: (419) 845-2023 Precipitation fell during every week of the month. Snow and rain fell during
LRI X ® é = : March 5-7 with most areas receiving between 0.5 and 1 inch of precipitation, but
E‘ = 0o 8= Qo Fax: (419) 845-2026 some areas reporting in excess of 1.5 inches. Scattered siorms crossed the state
3 < WGz during March 14-17 with some areas receiving around 0.5 inch of precipitation.
O " o) q z g Vlng
= 2] a =3 G=ge) The heaviest storms occwrred during March 19-22. Many areas of the state
k< a g S received between 1 and 2 inches of rain during March 19-20 and then severai
2 & Q E = inches of snow during March 21-22. Scattered showers remained throughout the
5 (= = i T state during March 25-31, but were t in most areas of the state.
= B g
< = O Precipitation for the 1996 calendar year is above normal throughout most of
5’ @ = Ohio, but slightly belownormal in the Northwest and North Central regions. The
[ state averade is 9.07 inches, 0.69 inch above normal. Regional averages range Amount (in)
=) 0 agl N (i)
g = from 12.36 inches, 3.28 inches above normal, for the Southeast Region to 6.09
a inches, 0.80 inch below normal, for the Northwest Reglon (see Precipitation table, 4
| departure from normal, past 3 menths colurmn).
=
~ Precipitation for the first half of the 1996 water year is above nermal
3 throughout most of the state, but slightly below normal in the Northwest Region.
e The state average Is 18.22 inches, 2.27 inches above normal. Regional averages
1) Tag
range from 21.79 inches, 5.02 inches above normal, for the Southeast Region to
! 13.87 inches, 0.05 inch belownormal, for the Northwest Region (see Precipitation
1 table, departure from. normal, past 6 menths column). Precipitation during the
; 1996 water year recharge season has been beneficial for both surface and ground
i water supplies.
i Northwest Northeast
} 2.89
: 2.30 Notth Central 93
PRECIPITATION 80
240
"i Palmer
! DEPARTURE FROM NORMAL {IN.) Drought
Region This Past Sle‘dmr'fy West Central
Month 3 Mos. 6 Mos. 12 Mos. | 24 Mos. ndex
Northwest 0.57 -0.80 -0.05 -1.80 -6.91 +0.2 %
Naerth Central 0.46 -0.61 +1.14 +3.18 +1.63 +1.1 Southeast
Northeast -0.22 +0.69 +3.79 +1.92 +2.56 +2.2 4.53
West Central -1.00 +0.10 +1.84 +7.70 +0.69 +2.2 Southwest 455
Central -0.44 +0.69 +1.95 +6.67 +250 | +20
Central Hills _-0.23 +0.84 +2.82 +4.17 +3.31 +1.7 %
Northeast Hills -0.23 +0.92 +2.33 0.00 200 | 409
Southwest +0.13 +0.34 +1.82 +6.87 +2.02 +1.5 STATE
South Central -0.18 +1.39 +1.83 +2.84 061 | 418
Southeast +0.91 +3.28 +5.02 +4.03 +2.78 3.15
State 023 | +069 2.7 +3.57 | +0.63 93
*Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Inciplent Drought Average (in)
3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought
2.0 To 2.9 = Unusual Moist Spell  -2,0 To -2.9 = Moderate Drought Percent of normal
1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Droughi
0.5 To 0.9 = Incipient Moist Spell Below -4.0 = Extreme Drought
& 0.4 To-0.4 = Near Normal AA




MEAN STREAM DISCHARGE

STREAMFLOW during March was
above normal throughout most of Ohio,
but below normal in the western and

\

Base period for all streams: 1961-1990

J

This Month
Drai N northwestern areas of the state. Flows
River and Location ’2'{;399 Di;‘l?.,:':ge % of * of Normal Past during March increased seasonally from
8g. M) | (cFs) | MNermal Tamos | gMos. | 12 Mos. the flows observed during February in
Grand River near Painesville 685 | 1,949 102 143 132 104 most drainage basins.
Great Miami River at Hamilton 3630 | 6655 112 137 123 144 Flows at the beginning of March were
- : noticeably above normal throughout
Huron River at Milan 371 800 129 124 123 116 most of the state. Generally, flows de-
Killbuck Creak at Killbuck 464 1,091 116 159 152 113 clined during the first few days of the
Little Beaver Creek near East Liverpool 498 1,276 108 147 139 105 gontg. mcreasedhfosllgwingd Pfll‘lecipita-
- N ion during Marc] -7, an en de-
Maurrfee RIVBII‘ at Waterville : 6,330 8,152 64 101 a3 a8 clined through the middle of the month.
Muskingum River at McConnelsville 7.422 20,200 125 143 129 112 Although a few drainage basins had
Scioto River near Prospect 567 1,034 106 153 139 165 slightly lower flows at the end of the
Scioto River at Highy 5131 | 12,702 139 146 140 152 month, log'ef:t flows for March generat{_}y
- - - progressed from west to east across the
Stillwater River ai Pleasant Hill 503 752 a1 140 125 142 state starting on March 12 in western
Ohio and continuing through March 18
in eastern Ohio. Flows increased noticeably following widespread
- precipitation during March 19-22. Greatest flows for the month were
MEAN STREAM DISCHARGE observed during March 20-25 following this precipitation. Flows
declined through the end of the month following these peak flows and
- were below normal at the month's end.
GREAT MIAMI RIVER at Hamilton
Drainage area: 3630 sq. mi. RESERVOIR STORAGE for water supply during March increased in
3.0 both the Mahoning and Scioto river basins. Storage continued to
/\ remain above normal in both basins.
/ Reservoir storage at the end of March in the Mahoning basin index
20 reservoirs was 98 percent of rated capacity for water supply compared
A YLE N with 92 percent for last month and 85 percent for March 1995. Month-
/ - “h end storage in the Scioto basin index reservoirs was 1086 percent of
1.0 PN L [ T = rated capacity for water supply compared with 105 percent for last
— 4 ~ month and 103 percent for March 1995.

0 e e Surface water supplies are in excellent condition throughout the
state. Both on- and off-stream water-supply reservoirs are at or near
capacity. Recreational reservoirs will soon begin filling to summer pool.

} The first half of the 1996 water year has been favorable for surface-
Bg#:giiﬁggﬂggg?(nr‘}ear East Liverpool I water resources throughout the state.
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GROUND WATER LEVELS dur-
ing March showed positive improve-
ment from last month’s levels
throughout the state. Net changes

GROUND-WATER LEVELS
Based on daily lowest level in feet below land-surface datum

during March from last month's lev- indax Mr?:?sn De '%rrt#re Change in feet from:
€ls were less than usually observed Well Location Agquifer Month Normal | Last Month | Year Ago
as a result of the below normal pre- W. Rushwills Fairiiel 1292 0 17 028
cipitation in many areas of the state. F-1 . Rushwville, Fairlield Co. | Sandstone .9 +0.37 +1.75 +2,
Generally, levels were stable during Fa-1 Jasper Mill, Fayette Co. Limestone 6.73 +0.12 +0.22 +0.38
the first half of the n:lc;nth anddtlﬁ:ilf Fr-10 | Columbus, Franklin Co. Gravel 41.45 +1.22 +0.39 +1.79
rose sharply during the secon ) Harti - p 21.50 y .00 17
followl the month's greatest pre- H-1 arrison, l-.|amllic>n [+3 Gravel. - 0.49 +0.. +1.78
cipitatiogn. All aquifers seemed to Hn-2a | Dola, Hardin Ca. Dolomite 6.46 +0.32 +.57 -0.03
respond in a similar fashion, but Po-1 Windham, Paortage Co. Sandstone 20.45 -0.42 +0,31 +1.35
deeper aquifers showed a much more Tu-1 Strasburg, Tuscarawas CoJ Gravel 12.80 -1.40 +0.79 +1.80

subdued response.

The first half of the 1996 water
year has been beneficial for ground-
water supplies as indicated by the fact that current levels are noticeably
higher than the levels observed a year ago. Although some aquifers,
especially in the eastern half of the state, continue to have below normal
levels, current soil and climatic conditions favor continued improvement
In ground water recharge. The potential for recharge exisis for the next
maonth or two in most aquifers, and with near normal climatic conditions,
additional recharge can be expected. The Ohio Agricultural Statistics
Service reports that (as of early April) soil moisture was rated as being
adequate in 43 percent of the state and as being surplus in 57 percent
of the state. :

LAKE ERIE level rose seasonally during March. The mean level was
571.46 feet {IGLD-1985), 0.33 foot ahove last month's mean level and
0.59 foot above normal. This month’s level is 0.39 foot lower than the
March 1995 level and 2.26 feet above Low Water Datuin.

. 'The U. 5. Army Corps of Engineers reports that precipitation in the
Lake Erle basin during March averaged 2.2 inches, 0.6 inch below
normai. The entire Great Lakes basin averaged 1.5 inches of precipita-
tion during March, 0.7 inch below normal. For calendar year 1998
through March, the Lake Erie basin has averaged 6.3 inches of precipi-
tation, 1.0 inch below normal, and the entire Great Lakes basin has
averaged 6.6 inches, 0.5 inch above normal. .

i LARKE ERIE LEVELS at Fairport
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A - oo o b (continued from front page) A A
23 QP\{* o e e 0 Precipitation for the 1996 calendar year is above normal throughout most p
Z0OS g g o o g =8 Z0oQos 2 2] % of the state; only the Northwest Region has slightly below normal precipita- ) - ;
2R NS <! TaER inG = " o tion. The state average is 14.62 inches, 2.80 inches above normal. Regional
= § . N S A § S § g Rg averages range from. 18.69 inches, 5.11 inches above normal, for the
3= 9 § w3 cé: "g 2 2 2. - T=a 8 Southwest Region to 8.96 inches, 0.24 inch below normal, for the Northwest April 1996
= '0Uode O h Qo Region.
a8 ET s & 2y B3 go s
FXTM AL R, Ay oRe o h w) Precipitation for the 1996 water year 1s above normal throughout Ohio, ] .
g =z =5 ; o3 g § & g =3 5%0% g ® 0 The state average is 23.83 inches, 4.37 inches above normal. Regional Compiled BydDalmd, H. Cashell
S m§ o gfog & 2. 3587 ayf = averages range from 28.36 inches, 6.59 inches above normal, for the Hydrologist .
S558gF S §F ot T ! Southwest Region to 17.74 inches, 0.51 inch above normal, for the Northwest Water Inventory Unit
0N @ @ I o Region.
Y] = [r s S N R =RFN g2
SSogm Lo &%= =
g =+ o LI -
o T e B . ] - E
88 °3 d=a . g 3 SUMMARY
RO o =g =g
8 a 8 2 53 & = Q g = Precipitation was above normal throughout the state. Streamflow was PRECIPITATION during April was above normal throughout Ohio. The state PRECIPITATION
IR = 3 =Y above normal except in a few basins in northwestern and eastern Ohio. average was 5.61 inches, 2.10 inches above normal. This ranks as the sixth ! APRIL 1996
S § x: =a § 2 § D Moderate flooding of low-lying areas occurred during the last week of the wettest April for the state as a whole during the past 114 years. Reglonal averages
B Q o Q & =3 =3 marith. Reservoir storage increased and remained above normal. Ground ranged from 8.58 inches, 4.77 inches above normal, for the Southwest Reglon to
= & % g3 3 = s s 3 = water levels improved in most aquifers and were noticeably higher than they 3.87 inches, 0.56 inch above normal, for the Northwest Region. This was the
=, %h ag @ =3 w wereayearago, butstljllremameds]ightlybelownonnalmsome easiern areas wettest April of record for the Southwest Region and the third wettest for the West
w o ? [t = 3% x:z - g of the sm.te. Lake Erie level rose (.23 foot and was 0.30 foot above the long- Central Reglon. Milford (Clermont Coumnty) reported the greatest amount of ol
§_ 3 = & o ™ - S = g 2, term April average. precipitation for the monith, 9.89 inches. Several other loeations in southwestern .
&3 =y B = Q = § = 2. Ohio also reported more than 9 inches of precipitation for April. Hicksville 1
= g ) BE °§’. TEE 2 g NOTES AND COMMENTS (Defiance County) reported the least amount of April precipitation, 2.44 inches. .
b Most of the precipitation during April fell as rain, but snow showers and
squalls contributed to the precipitation during the first half of the month, Snow 41
NEW PUBLICATION totals for the month were near normal in most locations. This snowfall added

The Ground Water Resources of Williams County enough to the accumulated season total to make this the first or second snowiest

r o g o g) I =] by William C. Haiker winter geason for many locations. 5
g %‘ o, g 8 a o E?; 2 Most of the precipitation during April fell as rain during the second half of the pe
Si &y 4 E od Cod G d by staff hydrogeologlat month. The greatest amounts fell from southwestern Ohio up through the central 7.
c 5 s o g = CHD round water resources maps are grepa.re hy & e gl‘: o o%is 8. part of the state and on into northeasiern Ohio. The month started with rain 8
2R = o 3= = Qo ’_I‘l'tese ng:h;_)s Sh?w tt.he r:ngioinal" groun dwate(;' IC :lract?nstlc;h ase 13;3 changing to snow from a storm that started during the last days of March. Some
Q E g § = % Z m;rgre ons o _\ga :;]vi’ 1o datagftrnicg-fmi anm;l)tc logggioc;g}sr ' Ini?) Eﬁ;;’ﬁon locations reported between 1 and 2 inches of precipitation from this storm.
= ® = E w0 ooc d rgag)sﬂ};rom ¢ W 1 dg cal d thgop}wells water-bearing formna- Scattered showers and snow squalls continued off and on during the first two 4
=] a g B | grmn © d Y mﬁ Te?snil; uf < ty;]);c . tip o : arng weeks of April with most locations reporting 0.5 inch or less of additional
g o] % = E = ons and estimated yields for wells Il the area. precipitation. Heavier and more widespread storms started after the middle ofthe
, = E o= Ground water resources maps can be used as a guide to locate new or month. Several storm periods produced between 0.25 and 0.5 inch of precipita-
b= (@] % E expand existing ground water supplies. The maps are useful to homeowners, tion, but two noteworthy perieds had much greater precipitation. The first was
= s ground water consultants, engineers, planners and developers. Ground during April 22-24 when most areas in the state received between 1 and 2 inches
»-E % % water resource maps have been completed for 87 of Ohio's 88 counties. of rain. The second was during April 28-30 when once again, most areas of the 4 Amount (in)
1=y E Each ground water resources map costs $8.00. They can be purchased state reported more than 1 inch of rain. Many places recefved more than 2 inches —
ﬁ = at or ordered from the address listed below. of rain during this peried and as much as 4 inches was reported at some locations
0 in southwestern Ohio. Moderate flooding of low-lying areas followed these hoth
= o of these storms. The amount of rain and the number of days during which
= ODNR Division of Water ) precipitation fell resulted in soils rernaining wet and /or near saturation through-
EE Water Resources Section : out much of the month. The Ohio Agricultural Statistics Service reports that (as

of early May) soil moisture is rated as being adequate in 10 percent of the state
and surplus in 90 percent of the state. The above normal precipitation has been
beneficial for water supplies but has resulted in moderate flooding and also has
greatly delayed agricultural planting activities throughout the state.

1939 Fountain Square, Building E-1
Columbus, Chio 43224-1336
Phone (614) 265-6740

Make checks payable to ODNR Division of Water. If publications are (continuned on back) Northwest Northeast
ordered through the mall, please be sure to include the correct postage and
handling charges as shown below. Payments can also be made with Visa or 2.87

ey PRECIPITATION

MasterCard. 17
Postage and Handling Charges Palmar Northeast
Cost of Publications Add DEPARTURE FROM NORMAL {IN.) Drought Hills
under 10.01 2.00 i . Severi 4.65
$10.01 - 220'00 gS.OO resen h:lrc:]rlih 3 Mos. 6 Mos. PaSt12 Mos. | 24 Mos. mde"zy West Cenral 137
2%8:8; - g?g o ﬁg:gg Northwest +056 | -0e7 | -128 238 | 760 | +06 708
$100.01 and over $10.00 North Gentral +216 | +1.45 +1.48 +3.77 +3.06 +2.3 Southeast
’ Northeast +2.30 +2.19 +3.78 +4.33 +2.88 +3.5
West Central +3.45 +2.35 +3.09 +10.47 +4.09 +4.0 . Southwest %
Central +2,55 +2.15 +2.47 +9.20 +4.58 +3.4
Central Hills +2.67 +2.63 +2.85 +5.45 +4.57 +3.5 82—255?-
Northeast Hills +1.26 +1.10 +1.63 +1.87 -1.41 +2.0
Southwest +4.77 +4.02 +4.49 +11.43 +4.26 +3.6 STATE
South Central +0.83 +0.48 +1.22 +5.06 -1.03 +2.3
Southeast +0.47 +2.06 +3.40 +5.50 +1.94 +3.0 561
State +2.10 +1.78 +2.35 +5.58 +1.55 160
*Above +4 = Extreme Molst Spell  -0.5To -0.9 = Incipient Drought Average (in}
3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought
2.0 To 2.9 = Unusual Molst Spell  -2.0 To -2.9 = Moderate Drought Percent of normal
1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought
0.5 To 0.9 = Incipient Moist Speil Below -4.0 = Extreme Drought k

0.4 To-0.4 = Near Normal




PR NN GROUND-WATER LEVELS Mt

STREAMFLOW during April was above
normal throughout most of Ohio, but slightly

ety MEAN STREAM DISCHARGE  gygngftagstagsag

GROUND WATER LEVELS during
April showed mixed responses around

This Month below normal in the northwestern and east- the state with most aquifers showing Based on daily lowest level in feet below land-surface datum
T ern areas of the state. Flows in southwestern i i
Drainage { Mean % of o of Normal Past positive improvement. A few aquifers -
River and Location Area | Discharge | /"= and extreme northeastern Ohio were high showed slight declines during the month Index h_fll_%?sﬂ D?lgraorrl#re Change in feet from:
(Sq. Mi.) {CFS) 3 Mos. 6 Mos. 12 Mos. enough to be considered excessive, April resporcling to the slightly below normal well Location Aquifer Morih N | Last Month | Year Ago
- — flows were seasonally less than the flows for ot . on orma as 9
Grand River near Painesvilie 685 2,223 155 118 138 12 precipitation during March, Generally, - —
March in most areas of the state except in d water levels declined during th F-1 W. Rushville, Fairfield Co. | Sandstone 13.21 -0.78 -0.27 +2.54
Graeat Miami River at Hamilton 3,630 | 10,799 203 16 137 160 th a Ttheast ground water levels declined during the 4 !
- _ southwestern and extreme northeastern Chio first half of the menth and rose during Fa-1 Jasper Mill, Fayette Co. Limestone 6.73 +0.01 0.00 +0.60
H.uron River at Mlla.n 371 877 170 137 126 120 where they were grfeate-r. the second half in response to the wide- Er-10 | Columbus, Franklin Co. Gravel 40.85 +1.55 +0.80 +1.84
Killbuck Craek at Killbuck 484 793 105 108 133 120 Flows at th_e beginning of the month were spread, heavy precipitation. A few aqu%— H-1 Harrison, Hamilton Co. Gravel 20.80 0.37 +0.40 +1.97
Little Beaver Creek near East Liverpoal 498 896 99 119 127 13 below normal in many areas of the state, but - fers, espectally deep consolidated aqui- Dol Hardin © Dolomi 6.5 012 0.11 016
Maumae River at Watarvile 5330 7 955 a3 Y P a2 above normal in southwestern, south-cen- fers, were stable or slowly rose through- Hn-2a 0’8, hardin 0. olomite - . L -
Muskingum River at McGonmolsvill 7'422 12'47 - tral, and north-central Ohio were they were out the month, Po-1 Windham, Portage Co. Sandstone 20,16 -0.64 +0.29 +1,27
iskingum Ri ville . A70 8z m 119 17 responding toprecipitation that fell on March Cround water levels continue to re- Tu-1 Strasburg, Tuscarawas Co, Gravel 12.84 2.04 -0.04 +1.94
Scioto River near Prospect 567 1,049 129 93 130 160 31. Generally, flows declined through mid- main noticeably higher than they were a
Scioto River at Highy 5131 10,800 153 117 132 161 monﬂluﬁthmostfa:‘easre.cordingﬂlemonth's year ago due to the above normal pre-
Stillwater River at Pleasant Hifl 503 1,497 209 105 140 159 lowest flows during April 14-15, but day or cipitation and resulting excellent re-
two earlier in northeastern Ohio. Flows

Discharge (cu ft/sec/sq mi)

s
IGREAT MIAMI RIVER at Hamilton
3.0

Drainage area: 3630 sg. mi.
| /A /
2.0|
A VAR
1 ol Y P
| S
0
f ]
LITTLE BEAVER CREEK near East Liverpool
Drainage area: 496 sq. mi.
3.0
2.0 a /, \\\
1.0' %3 -
LSt
0
MAUMEE RIVER at Waterville
Drainage area: 6330 sg.mi.
3.0
2.o| /*\ —
1.o= 7 S AR
r-‘?‘:\,_,Jf’ W -
0 4
SCIOTO RIVER at Higby
Drainage area: 5131 sq. mi.
3.0
A
2.0 / v/
1.0 \ i : e
Ly = S
I —
JASONDJFMAMUJ

MEAN STREAM DISCHARGE pagsfngusus™y

1995 1996

Base period for all streams: 1961-1990

J

Normal

during the second half of April were signifi-
cantly greater than during the first half following several periods of widespread
precipitation. The two mest notable periods were April 22-24 and 28-30.
Drainage basins in northern Ohio recorded their greatest April flows following
the storms during April 22-24. Southern Ohfo drainage basins had their
greatest flows on thelast day of the month following these and then more storms
during April 28-30. Moderate flooding of low-lying areas, especially in central
and southwestern Ohio, occurred during both of these periods. Some small
stream and urban flooding was also reported at the end of the month. Flows
were noticeably above normal statewide as April ended.

RESERVOIR STORAGE for water supply during April increased in both the
Mahoning and Scioto river basins, Storage continued to remained noticeably
above normal in both basins.

Reservoir storage at the end of April in the Mahoning basin index reservolrs
was 117 percent of rated capacity for water supply compared with 98 percent
for last month and 97 percent for April 1995, Month-end storage in the Scioto
basin index reservoirs was 108 percent of rated capacity for water supply
compared with 108 percent for last month and 104 percent for April 1995,

Surface-water supplies continue to remain in excellent condition through-
out the state. Water-supply reservoirs, both on- and off- siream, are at or near
capacity and recreational reservoirs are at or above summer pool levels.

RESERVOIR STORAGE FOR WATER SUPPLY ey
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charge so far during the 1996 water year. Although some aquifers, especially in
the eastern half of the state, continue to remain at below-normal levels, current
soil and climatic conditions faver continued recharge to ground water supplies.
There is the potential for delaved recharge to deep, consclidated aquifers to
continue into June. Ground water supplies are in a favorable position as the
summer season of higher use, natural discharge and increased evapotranspira-
tion approaches.

LAKE ERIE level rose during April. The mean level was 571.69 feet (IGLD-
1985}, .23 foot above last month’s mean level and 0.30 foot above normal. This
month's level is 0.42 foot lower than the April 1995 level and 2.49 feet above Low
Water Datum.

The 1. S. Army Corps of Engineers predicts that, based on the current
condition ofthe Great Lakes basin and anticipated future weather conditions, the
level of Lake Erie is expected to remain slightly above its long-term average for the
next several months. The U. S. Army Corps of Engineers also reports that
precipitation in the Lake Erie basin during April averaged 4.9 inches, 1.8 inches
above normal. The entire Great Lakes basin averaged 3.7 inches of precipitation
during April, 1.2 inches above normal. For calendar year 1996 through April, the
Lake Erle basin averages 11.2 inches of precipitation, 0.8 inch above normal and
the entire Great Lakes basin averages 10.2 inches, 1.6 inches above normal.

LAKE ERIE LEVELS at Fairport
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= [ ;' g 1 % ti. g = g Precipitation for the 1996 water year is above normal throughout the state. / ‘
2058 in® Yoo 3 3 g 9 S8 = 5 f_': The state average is 30.19 inches, 6.97 inches above normal. Regional .
g & TmI 2 R B Sﬁhg- ®© o .m ; averages rapge from 38.52 inches, 12.83 inches above normal, for the
3 § o g8 %. Caw § =) § o= "8 @] Southwest Region to 21.99 inches, 1.22 inches above normal, for the Ma 1996
ER = § eI 9 §‘~E i o2 Soue Northwest Region. The ahove normal precipitation during the 1996 water - Y
S ? so: =0 @ = = T a8 3 % = ;: year has been beneficial for water supplies, but has caused delays in
SITwRA é S, . Q = = E a = 2o dal agricultural planting activities and flooding problems in many areas of Ohio. Compiled By David H. Cashell
SR E%; Ogggg’,m&;imu%gm . Hydrologist'
o kvl . 3 = it o'
§ § § % 2 :'T S_ Q“°§ g % ‘:: § i & 8 % . bly ab al throughout most of Ohio with Water Inventory Unit &
AR — o jn 3= Precipitation was noticeably above norm cughout m e i
0 5 g . o - = o § ;‘ % o only a few areas along the Lake Erle shoreline receiving below normal
3 NG g‘ E8xw3ygT ] 5 precipitation. For the state as a whole, this was the fifth wettest May during
SR ﬁoﬁ. d<n MR EJ‘E the past 114 years. Streamflow was excessive throughout the state with many ) .
T3 05g =82 583D == lacations recording record or near-record high May flows. Governor Voinov- PRECIPITATION during May was markedly above normal throughout most * ~ PRECIPITATION
Io3 DR B E ® ich requested a disaster déclaration be made for 14 counties which received of the state with only a few areas along the Lake Erfe coastline having below B WMAY 1996
X S =N ) e an estimated $11 million in flood related damage. Reservolr storage was normal precipitation. The state average was 6.35 inches, 2.60 inches above
=80y gz 0 T e 8 o 'é" above narmal throughout the state. Ground water levels improved in all normal. This ranks as the fifth wettest May during the past 114 years. Reglonal
SR F S 3 3 = 28 S = aquifers. Lake Erie level rose 0.65 foot and was 0.65 foot above the long-term averages ranged from 10.08 inches, 8.16 inches above normal, for the Southwest
=7 =N ®EED May average. Water supplics are in excellent condition throughout the state. Region to 3.84 inches, 0.33 inch above normal, for the North Central Region. This
&2 & =8 o3& g9 th d May of record for th .
w
% g - S 2, g = g ’_g: = xSvasth e sscoq weg:}es} ay o :tecc;lﬁ 0; t% S(c):utlzr :ﬁ;ltr?l’ Sou‘;l;xjea(lisft, aélld
2 ¥ L soif %: Notes XD comENTS St egons, e ot ety o (e Conral e, e r e
=3 =03 e G on. Periniown (Clerm uny
2 § § g'- 0 g 23 oo NEW PUBLICATIONS . reported the greatest amount of preeipitation during May, 15.08 inches. Several
RS @ o [N o= The Division of Water announces the avallability of the following new other locations in southwestern Ohio reported more than 10 inches of rain for
ublications: May. Parma (Cuyahega County) reported the least amount of May precipitation,
P 1.98 inch ¢ yprece
The Ground Water Resources of Perry County . €8,
Ask anyone. It was wet during May. In many places, it rained on more than
by Paul N. Spahr e S
fr o = o A o Ground water resources maps are prepared by staff hydrogeologists. 20days of the month. Showers and thunderstorfns continually crossed the state.
? S E 5 5 S © th al d water characteristics based on Locally heavy downpours were common. The rains fell on soils already at or near
& & 2 & @ E These maps show the reglonal ground wal . saturation as the result of the noticeably above normal precipitation during April.
=, § = iz £o interpretations of water well drilling records and local geclogy. These color- " !
EJ 2, o & m \ . Flooding was a problem throughout much of the month. Some drying after the
g & S5 g = 2 3 = coded maps provide well log data for many point locations. 'n.f"“f“at“’“ middle of the month allowed farmers a few days of field work, but planting
= S : : = = provided by t.he maps-include typlca_l depths of wells, water-bearing forma- activiies are way behind schedule, At the end May, the Ohio icultural
Q E 5 Z i d estimated yields for wells in the area. Y . Agril
s 73 % g. - o Hons and estimated yi - de to locate new or Statistics Service reported that soil moisture was rated as being adequate in 42 10
= a g g = Ground water resources maps can be used as a guide to locate percent of the state and surplus in 58 percent of the state.
) 2 0 2 = expand existing ground water supplies. The maps ate useful to homeowners, The first half of May was very wet in most areas of Ohio with rain fafling on iy
E = & ma G ground water consuiltants, engineers, planners and devclopers. " nearly every day. Storms periods of note which produced heavy rain occurred
R oW Ground water resource maps have been completed for all of Ohio’s 88 during May 3-4 in southwestern and southern Ohio, May 8-9 and May 10-11
= = ‘8 ,E‘g countles. Currently, 10 counties are out of print. Those counties are: Allen, statewide, May 15 in southern Ohio, and May 16-17 in extreme northwestern
= co Clark, Hamilton, Knox, Mahoning, Medina, Portage, Richland, Ross, and Ohio where more than 4 inches of rain was officially reported and unofficial
) . " . Y ICp Amount (in)
%’ bo % Warren, ‘These out of print maps will be revised and/or reprinted as funds sources reported amounts of more than 7 inches. Seme areas in the northern and —
= il are available. The Division of Water invites you te an open house on.June 25, northeastern areas of the state started to dry out during the last week or two of
%_ 1996 from 2-4 pm to celebrate the completion of the county ground water the month, but in the southern half of the state it kept raining. Additional heavy
= resource mapping program. storms occurred during May 24 and May 27-29 in the southern half of the state.
P Fach ground water resourees map costs $8.00. They can be purchased Precipitation for the 1996 calendar year is above normal throughout the state.
= at or ordered from the address listed below. The state average is 21.04 inches, 5.40 inches above normal. Regional averages

State of Ghio Technical Guidance for Sealing Unused Wells

by the State Coordinating Commitiee on Ground Water southern two-thirds of the state. For the state as a whole, this was the wettest
This guidance document outlines the materials and methodologies that April-May during the past 114 years. Many locations have received between one-
should be used to properly seal a well. The intent of the guidanceis to provide third and one-half of their normal annual precipitation durtng April and May. Northwasl Northeast
a comprehensive discussion of all elements involved in the well sealing | {continued on back) \ 408
process, including basic ground water principles and an introduction to well i 4.95 North oo i 2
drilling and construction methods, While not a regulatory document itself, : PRECIPITATION 5
the guidance also covers existing regulations concerming well sealing and the 3.84
agencies that administer them. The guidanice was developed by a work group —— Jo0g
consisting of representatives from several state agencies and the drilling DEPARTURE FROM NORMAL (IN.) Drought
industry. Reglon . Past Severity
The guidance document is free upon request. Call or write the Ohig t\;‘:- 3%?:1 3 Moo, amos. | 12vos. | 2amos | Indext Wes1 Central
]tij)elpaﬂ;?eréi a(j)lf-l Natgral Resources, Division of Water at the address liste Nortwast 071 w0.70 082 o7 o y &-,,I 885
wowioo & eoby- ODNR Division of Water North Central +0.33 +2.03 +1.1 +2.71 +4.92 +1.1 Southeast
Secti Northeast +0.55 +2.63 +3.46 +4.04 +4.84 +2.1
Water Resources Beljﬂ;;; E-1 Wast Central +3.13 +5.58 +5.98 +10.51 +8.44 +4.4 Southwest Zz-oﬁzi
1939 Fount Sq‘_m‘e‘ 8 = GCentral +3.48 +5.57 +6.17 +10.18 +9.53 138
Columbus, Ohio 432241336 Gentral Hills 139 | 888 | +418 | 4606 | +7.41 | 431 103
Phone (614) 265'6:40 £ oubl NortheastHills | +168 | 270 | +3.22 +215 | +092 | 20
Make checks payable to ODNR Division of Water. publications are . Iy
ordered through the mall, please be sure to include the correct postage and 201"1:":52 I +6.16 | +11.08 h ; :i +12.52 | +11.43 +4.3 STATE
handling charges as shown below. Payments can also be made with Visa or outh Centra +4.62 +5.27 +8. +6.28 +4.16 +2.8
MasterCard. Southeast +4.01 +5.39 +7.48 +6.55 +5.68 +3.4 8.35
Postage and Handling Charges State +2.60 +4.47 +4.88 +5.92 +5.38 169
tions Add *Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Incipient Drought :
c";t of P“;"llf)cgl $2.00 3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought Average (in)
e $20'00 $3'00 2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought Percent of normal
$10.01 - E 3 -00 1.0 To 1.9 = Moist Spell -8.0 Ta -8.9 = Severe Drought
ggggi - 2?3.0080 $g.50 g. 2 $o g.i = {:T:cjpiﬁnt Moist Spell  Below -4.0 = Extreme Drought J
: - : . .4 To-0.4 = Near Normal
$100.01 and over $10.00

range from 28.85 inches, 11.35 inches above normal, for the Southwest Region
t0.14.21 inches, 0.47 inch above normal, for the Northwest Region., Precipitation
has been noticeably above normal the past two months throughout most of the




MEAN STREAM DISCHARGE STREAMFLOW during May was notice-

ably above normal throughout Chio. Flows

_ This Month were high enough to be considered excessive

Drainage Mean - statewide. Many gauging stations recorded

River and Locaticn Area | Discharge N(}t:;rrgfl % of Normal Past record ornear-record May flows. Record May

(Sq.Mi) | (CFS) a 3 Mos. 6 Mos: 12 Mos. flows were recorded at the following gauging

Grand River near Painesville 685 | 1,786 2 stations used in this report; Great Miami

Great Miam Al Py T— 89 143 140 122 Riverat Hamilton; Kiflbuck Creek at Killhuck:

reat Miami River at Hamilton 3,630¢ 17,465 446 188 167 181 Muskingum River at McConmelsville; Scioto

Huren River at Milan kil 856 319 162 134 135 River at Higby: Scioto River at Prospect; and

Killbuck Creek at Killbuck 464 1,710 345 169 154 142 Stillwater River at Pleasant Hill. The gauging

Little Beaver Cresk near East Liverpoc! 496 1,448 250 128 144 126 station fqr the Grand River near Painesville

v A Watervil 2 recorded its second greatest May flow and for

aun.lee we.r at Waterville : 6,330 16,892 334 124 111 102 the Maumee River at Waterville, its third

Muskingum River at McCennelsville 7,422 28,470 201 146 138 135 greatest May flow. May flows were greater

Sciota River near Prospect 567 1,888 448 169 150 176 than the flows for April in most areas of the

Scioto River af High 5131 state, but slightlylessin some extreme north-

: - ooy - 24,916 471 196 174 183 central and northeastern Ohio drainage ba-
Stillwater River at Pleasant Hill 503 1,605 438 169 157 165 sins. .

%

Discharge (cu ft/sec/sq mi)
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- Flows at the beginning of May were no-
ticeably above normal throughout the state. Many drainage basins in the
western, southwestern, and central areas of the state recorded thelr greatest
flows for May on the first or second day of the month following widespread
storms at the end of April, Flooding occurred in many areas of the state and
also along the Ohio River during this period. Additional flooding was reported
during May 7-9 and 11-12 following additional storms. Drainage basins in the
northern and eastern areas of the state recorded their greatest flows for May
during these periods. On May 17, locally severe thunderstorms in the extreme
northwestern Chio counties caused small stream and urban flooding. Rain
amounts of more than 7 inches were reported. Additional small stream flooding
was reported in the eastern area of the state during May 24-25 following yet
additional storms.

Governor Veinovich requested President Clinton to declare 14 Ohio counties
disaster areas as a result of flooding during the month. Officials estimated that
more than $11 million in damage occurred in the following counties: Adams,
Belmont, Brown, Butler, Clermont, Columbiana, Defiance, Gallia, Hamilton,
Jefferson, Meigs, Paulding, Scioto, and Williams. Additional information on
this request will be available in next month's report.

Lowest flows for the month occurred during the Memorial Day weekend in
the western half of the state and at the end of the month in the eastern half. At
the end of the month, flows remained above normal in the western haif of the
state, but had fallen to slightly below normal in many eastern Ohio drainage
basins.

RESERVOIR STORAGE for water supply during May declined in both the
Mahoning and Scicto river basin index reservoirs. Storage continued to remain
above normal in both basins.

Reservoir storage at the end of May in the Mahoning basin index reservoirs
was 101 percent of rated capacity for water supply compared with 117 percent
for last month and 105 percent for May 1995. Month-end storage in the Scloto
hasin index reservoirs was 104 percent of rated capacity for water supply
compared with 108 percent for last month and 105 percent for May 1995.

RESERVOIR STORAGE FOR WATER SUPPLY
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Surface-water supplies are in excel-
lent cendition throughout the state.
Water-supply reservoirs, both on- and

GROUND-WATER LEVELS

Based on daily lowest level in fest below land-surface datum

off-stream, are at or near capacity and -
recreational reserveirs are at or above Index Mr%?;‘ De'!::’fgrtrl]"e Change in feet from:
summer pool levels. Reservoirs utilized Well Location Aquifer Month Normal Last Month Year Ago
designed flood storage capacity through- F-1 W. Rushville, Fairfield Co. | Sandstone 11.79 +0.93 1.42 +2.77
out much of the month. Some reservoirs -
in the lower Scioto River hasin were at Fa-1 Jasper Mill, Fayette Co. Limestone 6.35 +0.67 +0.38 +0.71
record or near-record levels during the Fr-10 Columbus, Franklin Co. Gravel 40.02 +2.61 +0.83 +2.41
month. H-1 Harrison, Hamilton Co. Gravel 17.26 +3.42 +3.54 +8.50
Hn-2a | Dola, Hardin Co. ‘Dolomite 5.86 +0.67 +0.49 +0.23
M GROUN&W‘;EE% ItilEVEtL? di;ring Po-1 Windham, Portage Co. Sandstone 19.54 -0.45 +0.62 +1.57
ay rose throughout the state in re- 3 - 142 319
sponse to recharge from above normat Tu-1 Sirasburg, Tuscarawas Co| Gravel 11.42 0.29 + +
precipitation during the past two months.
Net changes during May from last

month's levels were noticeably greater

than usually observed. Generally, shallow unconsolidated aquifers rose during
the first three weeks of the month and then declined during the last week, Deeper
uncensolidated aquifers and most consolidated aquifers showed a gradual
upward trend throughout the month. Additlonal delayed recharge to deeper
aquifers can be expected in many areas of the state -especially where May
precipitation was noticeably above normal.

Ground water levels are noticeably higher than they were a year ago in most
aquifers. Current levels range from slightly above to more than three feet higher
than the May 1995 levels. Ground water levels in most aquifers throughout the
state are above normal. An exception is in eastern Ohic where levels in some
aquifers continue to remain slightly below normal. Levels in these aquifers have
shown significant improvement during the past several months with additional
improvement possible. Typically, sustained recharge to most aquifers is nearing
an end by this time of the year. However, current soil and climatic conditions may
provide an extension to the recharge season. The above normal precipitation
during the past few months has been beneficial for ground water supphies, but
has delayed field activities for many of Ohio’s farmers. Ground water supplies are

in a favorable position as the summer season of higher use, natural discharge,

and inereased evapotranspiration approaches.

LAKE ERIE level rose during May. The mean level was 572.34 feet (IGLD-
1985], 0.65 foot above last month’'s mean level and 0.65 foot above normal. This
month's level is (.03 foot above the May 1925 level and 3.14 feet above Low Water
Datum,

The U. 8. Army Corps of Engineers reports that precipitation in the Lake Erie
basin during May averaged 3.2 inches, 0.1 inch below normal. The entire Great
Lakes basin averaged 2.1 inches of precipitation during May, 0.9 inch helow
normal. For calendar year 1996 through May, the Lake Erie basin has averaged
14.4 inches of precipitation, 0.7 inch above normal and the entire Great Lakes
basin has averaged 12.4 inches, 0.8 inch above normal.

LAKE ERIE LEVELS at Fairport
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SUMMARY

Precipitation was above normal throughout most of the state with only a
few areas, especlally in west-central Ohio, having below normal precipitation.
Streamflow was excessive statewide. Water supply storage reservoirs were
near capacity and remained at above-normal seasonal levels. Ground water
levels continued to improve in some aquifers but declined slightly in others.
Lake Erie level rose 0.43 foot and was 0.95 foot above the long-term June
average. Both surface and ground water supplies are in good condition
throughout the state.

NOTES AND COMMENTS
NEW PUBLICATION

1996 Ohio Directory of Drilling Contractors
compiled by Katherine M. Sprowls

The latest version of this directory (last published in 1991) coniains
updated information on water well and environmental drilling contractors
operating in the state of Chio. The contractors included in the directory
responded to a letter from the Department of Naturat Resources, Division of
Water requesting updates on the information currently found in the Division
of Water's database. Information available from the directory includes the
state and county in which each contractor is based, current addresses and
phone numbers, and a listing of the drilling and service capabilities of each
company. New to this version s a separate listing of environmental drilling
contractors. Alsoinciuded in the directory are addresses and phone numbers
for each county health department, the district offices and central office of the
Ohio Department of Health, and the district offices and central office of the
Ohio Environmental Protection Agency. -

The directory is free upon reguest while supplies last. Call or write the
Diviston of Water at the address below to obtain a copy.

ODNR Division of Water

‘Water Resources Section

1939 Fountain Square, Building E-1
Columbus, Ohio 43224-1336

Phone (614) 265-6740

PRECIPITATION during June was above normal throughout most of Chio
with only a few scattered locations, especially in the west-central area of the state,
having below normal precipitation. The state average was 4.88 inches, 0.92 inch
above normal. Regional averages ranged from 5.77 inches, 1.72 inches above
normal, for the Southwest Region to 4.09 inches, 0.03 inch above normal, for the
Central Region. Fayetteville (Brown Couniy) reported the greatest amount of
precipitation during June, 8.66 inches. Nelsonville (Athens County) reported
8.22 inches of rain for the monih, the only other reporting locatlon exceeding 8
inches of June precipitation. Kenton (Hardin County) reported the least amount
of June precipitation, 2.25 inches.

Most of the precipitation in June fell during the first half of the month. Many
lacations reported rain on moere than 10 of the first 15 days of June, continuing
the trend that started in the middle of April. Generally, daily amounts were
between 0.1 and 0.5 inch, but most stations had from 1 to 3 days on which 0.5
to more than 1 inch was recorded. Most of these larger storms occurred during
Jime 6-7,9-10, and 14, Conditions more typical of summer finally arrived in Ohic
during the second half of June which allowed flelds to dry and farmers to worls
arcound the clock to complete planting. Scattered stormns, somelocally severe with
more than 1 inch of rain, were the norm for the second half of June. Many areas
reported storms during June 18-19 and again during June 21-24. An especially
strong storm hit Galiia and Lawrence counties during June 22-23. As much as
3 inches of rain which fell quickly was reported. Small stream flooding was
especially severe in Galila County where many roads and bridges sustained
damage.

Precipitation for the 1996 calendar year is above normal throughout the state.
The state average is 25.92 inches, 6.32 inches above normal. Regional averages
range from 34.62 inches, 13.07 inches above normal, for the Southwest Region
to 18.72 inches, 1.15 inches above normal, for the Northwest Region (see
Precipitation table, departure from normal, past 8 months column). The above
normal precipitation during the past few menths has caused considerable delays
In many agricultural planting activities and several areas have had standing
water and other flooding problems.

Precipitation for the 1996 water year is above normal throughout Ohio. The
state averageis 35.07 inches, 7.90 inches above normal. Regional averages range
from 44.29 inches, 14.55 inches above normal, for the Southwest Reglon to 26.50
inches, 1.90 inches above normat, for the Northwest Region. The above normal
precipitation during the 1996 water year recharge pericd has been beneficial for
water supplies throughout the state. Ground water suppifes have improved to
near or above normal levels statewide.

P s S s !
' PRECIPITATION

Patmer

DEPARTURE FROM NORMAL. (IN.) Drought

Region This Past Severity

Month 3 Mos. B Mos. 12 Mos. | 24 Mos. Index*
Northwest +0.68 +1.95 +1.16 -1.18 -4.22 +0.4
North Central +0.73 +3.22 +2.61 +4.06 +4.57 +1.0
Northeast +1.68 +4.53 +5.22 +5.83 +6.53 +3.1
West Central +0.12 +6.70 +6.80 +10.32 +7.89 +3.4
Central +0.03 +6.04 +6.73 +8.58 +9.40 +2.6
Central Hills +0.75 +4.81 +5.66 +6.66 +7.20 +3.0
Northeast Hills +1.73 +4.66 +5.58 +3.28 +2.50 +1.9
Southwest +1.72 +12.65 +13.07 +14.01 +13.37 +4.1
South Central +1.13 +6.58 +7.97 +7.37 +5.89 +1.8
Southeast +0.66 +6.14 +8.42 +6.79 +7.95 +2.9

State +(.82 +5.62 +6.32 +6.68 +6.11

*Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Inciptent Drought
3.0 To 3.9 = Very Molst Spell ~1.0 To -1,9 = Mild Drought

2.0 To 2.2 = Unusual Moist Spell ~ -2.0 To -2.9 = Moderate Drought
1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Bevere Drought
0.5 To 0.9 = Incipient Molst Spell Below -4.0 = Extreme Drought
0.4 Te-0.4 = Near Normal

MONTHLY WATER INVENTORY
REDPORT FOR OHIO

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit

June 1996

PRECIPITATION
JUNE1996

Amount (in)

Northwest Northeast
5.36
4.51 North Central 146
118

4.55
119

West Central

4.16
103

Scutheast

4.80

16

Southwest

5.77
142

STATE

4.88
123

Average {in)
Percent of normal
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GROUND WATER LEVELS during
June rose slightly in some aquifers and

sy GROUND-WATER LEVELS  ymuuting g™

Based on daily lowest level in feet below land-surface datum

Thig Month . . declined slightly in others. Generally,
Drainage | Mean % of % of Normal Past blSIIblEM\'lI ero‘fﬂdﬂ-,mmmg Junetwt?:ls nﬂr:tz' levels rose during the first half of the 5 n -
River and Location Area | Discharga [ o o | ably above no ughout the state. month and declined during the second Index Mean e'?ar ure Change in feet from:
(Sq. Mi) | (GFs) ormal 3 Mos. 6Mos. | 12 Mos. Flows were high enough to be considered half. S lidated aquif du- . . This rom
. P excesgive statewide. Although theJune flows ally 1 omt;;:()nsg ?teh aqu ?11_15 gradu Well Location Aquifer Month Nermal Last Month | Year Ago
Grand River near Painesville 685 982 378 194 148 128 were excessive, they were noticeably less y rose throughout the month. F-1 W. Rushville, Fairlield Co. | Sandstone 12.07 +1.84 -0.28 +1.34
Great Miami River at Hamilton 3,630 8,208 352 263 198 i1 ﬂ;an the flows in May, averaging about half seagﬂr? 1}2: bgere;?;ll; e:(;;iingﬁe;gﬁz%e Fa-1 Jasper Mill, Fayette Co. Limestons 6.41 +0.98 0.06 0.64
Huron River at Milan an 408 236 209 152 135 f}hflé’ifi) t‘f%ﬁ;"%ﬁgg Maysfla"t‘;‘; Ground water levels throughott Tost of Fr-10 | Columbus, Franklin Co. | Gravel 39.98 +3.07 +0.04 +2.18
Killouck Creek at Killbuck ___ 464 885 387 199 168 150 recorded its second highest e ﬂgow for its the state are ahove normal with only & H-1 Harrison, Hamilton Co. Gravel 18.52 +2.78 ~1.26 +2.60
Litie Bea\rer Creek near lEast Liverpool 496 692 221 150 156 27 period of record. {eW Fregiha"ing Snghflly]-?eioﬁ 1’1011’;’181 Hn-2a | Dola, Hardin Co. Dolomite 5.80 +0.83 +0.06 +0.20
IMaumee River at Waterville 6330 | 10,301 453 171 135 2 Flows at the beginning of the month were Coumiis) piiirrib i) ( damﬂa";} Po-1_ | Windham, Portage Co. Sandstone 19.08 -0.16 +0.16 +1.70
Muskingum River at McConnelsville 7422 | 18100 | 27 172 158 143 above normal throughout most of Ohio, but 1y}, rep g sand ana grav ;
J ¢ » aquifers in southwestern Chio, and Hn- Tu-1 Strasburg, Tuscarawas Co| Gravel 11.40 +0.49 +0.02 +2.53
Scioto River near Prospect 567 588 221 195 156 171 slightly below normal in the horth-central ;
3 northeast f th i 2z (Hardin County), representing the
Scioto River at Higby 5,191 12,371 354 244 187 i :;1 n(; 4 f(?sofr;ler?lr;iseg at i\z‘?j:‘no ows carhbonate aquifer of northwestern Ohio, .
Stillwater River at Pleasant Hil 509 802 225 220 178 170 levtemlsnfor most of the month responding to both reached a record-high June level GROUND-WATER LEVELS gy gtnsiag i ,

during the month. Currentlevels are noticeably higher than they were a year ago
in most aquifers ranging from skghtly above to more than three feet higher than
theJune 1995 levels. As aresult of the return to more typical summer conditions
during the second half of June, little additional recharge can be expected inmany
aquifers, but some deeper consolidated aquifers might receive a little more
delayed recharge. Ground water supplies are in excellent condition throughout
the state,

many days with precipitation during the first
half of the month. Greatest{flows during June occurred during the second week
of the month following nearly daily precipitation through June 14. High water
continued to be a problem during this period, but only minor flooding was
reported. Flows began to decHne after mid-month as more typical summer
conditions finally arrived in the state. Scattered thunderstorms during the
second half of the month had only a local effect on streamflow. An isolated
severa atorm in Gallia and Lawrence counties during June 22-23 caused severe

y MEAN STREAM DISCHARGE  paygfinsStusus®

4.81 -Of‘fn the chart)

GREAT MIAMI RIVER at Hamitton / |

Drainage area: 3630 sq. mi. / ' small stream flooding which damaged several roads and bridges. Lowest flows LAKE ERIE level rose noticeably during June. The mean level was 572.77 feet
3.0 /\ / \ for June oceurred at the end of the month in all drainage basins. Month-end (IGLD-1985), 0.43 foot above last month's mean level and 0.95 foot above normal.
flows were above normal in the southern and eastern areas of Ohio but below This month's level is 0.36 foot above the June 1995 level and 3.57 feet above Low
/ | normal in the western and northern areas of the state. Water Datum.
2.0 A / President Clinton responded favorably to Governor Voinovich's request to The U. 5. Army Corps of Engineers reports that precipitation in the Lake Erie
L have 14 Ohio counties designated as major disaster areas as a result of severe basin during June averaged 4.6 inches, 1.2 inches above normal. The entire
1.0 ‘ ~ flooding in May and June. Those counties are: Adams, Belmont, Brown, Butler, Great Lakes hasin averaged 4.1 inches of precipitation during June, 0.9 inch
: L~ / ~- k. Clermont, Gallia, Harnilton, Jefferson, Lawrence, Meigs, Monree, Paulding, above normal. For calendar year 1996 through June, the Lake Erie basin has
] — : Scioto, and Williams. The declaration makes these counties eligible to receive averaged 19.4 inches of precipitation, 2.3 inches above normal and the entire
0 R et H 4 federal disaster assistance. Great Lakes basin has averaged 16,9 inches, 2.1 inches above normal.

" RESERVOIR STORAGE during June increased slightly in the Mahoning

LITTLE BEAVER CREEK near East Liverpool basin reservoirs and declined slightly in the Scioto basin reservoirs. Storage

Drainage area: 496 sq. mi. remained above normalin both basins. Storage has beenabove normal formore

3.0 than a year in both basins.

A

Reservoir storage in the Mahoning basin index reservoirs was 103 percent
T % of rated capacity for water supply compared with 101 percentfor lastmonth and
100 percent for June 1995. Morth-end storage in the Scioto basin index
reservoirs was 100 percent of rated capacity for water supply compared with
. 4 \ 104 percent for last month and 105 percent for June 1995. Surface water-
1.0 J - N supplies continue to remain in excellent condition throughout the state.

SN

MAUMEE RIVER at Waterville

RESERVOIR STORAGE FOR WATER SUPPLY

Discharge (cu fi/sec/sq mi)
Water level (ft below land surface)

Drainage area: 6330 sqg.mi. R a LAKE ERIE LEVELS at Fairport v
3.0 ' :
A MAHONING RIVER BASIN A 578 . :
2.0 A . Base period: 1946-1990
AT 100F- // | 574
1.0 ivasi o /1 E
A R & 80—t~ 7 | & 573
N = ' 5 70 = it s
{4.86 - Off the chart) .. GOI S o T E O 572
i =z = Teab S /x' T
SCIOTO RIVER at Higby A\ g sop 2 1 O et N A e
Drainage area: 5131 sq. mi. w40 T 571 = ==
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A J : =) SCIOTC RIVER BASIN 2 570
20 / B Base period: 1957-1980 o
. Vi g 110 ——— %
) ) 5 100 AT £ seoker
1.0 - ~ o . i &
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- ke N o —
— //‘«\7 N 3 80 . _ Y .- 1:1:) e
ke o S N J AS ONUDUGJFMAMUJ JASONDUJFMAM.J
JASONDJFEFMAMUJ 70 _ 1995 1996 1995 1996
1995 1996 60
! J A13950 NBJF f\ﬂ1 EQSM J Base period: 1900-1991 Base periods: -1, 1951-1990. Hn-2a, 1955-1990.
Base period for all streams: 1961-1990 } L ~ Record high and low, year of occurrence ) Po-1, 1947-1990 Record high and low, year of occurrence -.7

Normal =~ ~ = Current Normal~ ~— = =~  Current
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samples, streamflow discharge measurements, and ground water
level measurements were collected. A surface water model was
designed and prepared for the basin to determine the ground water
contribution to the surface water flow. In addition, maps of the
ground water pollution potential using the DRASTIC method were
prepared for Logan and Champaign counties.

The report includes the raw data collected, analysis of the data,
results and discussion of the findings, and recommendations for
management activities and future studies. In addition, the method-
ology used for this report will serve as a model for characterizing the
hydrology of other similar outwash aquifer settings across the state
of Ohio.

This 306 page report {including appendices] is available on a
limited basis. Each report costs $9.00 and can be purchased at or
ordered from: The Ohio Department of Natural Resources, Division of
Water, Water Resources Section, 1939 Fountain Square Court,
Building E-1, Columbus, Ohic 43224-1336, Phone: (6 14) 265-6739.

Make checks payable to the ODNR-Division of Water. If publica-

Most of the precipitation during July fell in the second half of the month as
showers and thunderstorins, There were a few widely scattered storms around
the state during the first few days of the month and on July 8, but many areas
of the state received no rain during the first half of the month. Storms started to
become more widespread after July 13 and continued to persist through July 19,
Some areas in the northern and northeastern areas of the state received more
than 1inch of rain on July 14 and some areas in south-central Ohio received more
than 2 inches of rain on July 15. During July 17-18, storms crossed through the
mid-section of the state and continued down through southeastern Ohio with
some locations receiving more than 3 inches of rain, Showers and thunderstorms
were again widespread during July 21-24 with some areas in southern Ohio
reportingmore than 1 inch of rain on July 24. The month ended much wetter than
it started with storms during July 29-31. The greatest amounts during this
period fell in the northeastern area of the state and in south-central Ohio where
small stream flooding was reported. The Ohio Agricultural Statistics Service
reports that at the end of July, soil moisture was reported as being short in 12
percent of the state, adequate in 78 percent of the state, and surplus in 10 percent
of the state.

e SUMMARY
o =] .
;'( 5 = :“.?‘3 ™ ;‘ % Precipitation was above normal in most areas of the state, but ON ? H t y i l A; E Ep [ N ‘ ; -EN z OQ &
5S5 e om=E helow normal in scattered areas across northern and south-central
ZOCEd N Y2 20058 :
Q% 0 Ny & B8 dRrwEn =] Ohio. Streamflow was above normal throughout most of Ohio, but
=g 5 2B Neds g S T E o mg e below normal in the north-central and northeastern areas of the state. 1 199
32 9wy Y SsSE s22 ;_ = Reservoir storage declined but remained at above normal levels. Ju y o]
R ye § e = Ao 0go e~ Ground water levels declined in most aquifers. Lake Erielevel rose 0.2 "
TeSRm O Jognm qr
=33 G~ 8 BU_sS”EIgyg foot and was 1.22 feet above the lang-term July average. Water
gl oe = g TE % 25 % e 5 8 supplies are in good condition throughout the state. Comptled By David H. Cashell
T3 oS & T p s, §0i g = Hydralogist
S3529F S EFEEIT ze = NOTES AND COMMENTS Water Inventory Unit
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9?%‘3.5‘ 0%1 %’j £ % N33 = ? g Identification of the Hydrologic System and Nonpoint Source
28 = TR R 2 ts in the Mad River Watershed
Fiogy SSTeEEn 2T fmpacts ) . : PRECIPITATION
Y2 AR RO b g = = by Wayne Jones, Mike Schiefer, and Eric B. Sainey PRECIPITATION during July was above normal in western, central, south-
Se @ = N = & The Division of Water has recently completed a study of the ground eastern and exireme northeastern Ohio, but below normal in north-central, . § JULY 1996
R 1) =3 D i . The two northeastern, extreme northwestern, and in a few south-central areas of the §
Q =~ -, and surface water within the Upper Mad River watershed
§.. 3 Q g3 Q o §- 3 = 2 and a half year project was funded in part by a nonpoint source state. The state average was 4.41 inches, 0.49 inch above normal. Regional
2o jay g5 3 2R e ; 1 ction ney. averages ranged from 5.92 inches, 1.55 inches above normal, for the Southeast
~ = N ~ S H implementation grant from the U.S. Environmental Prote Agency
=2 =. Or% I g @ “The project assessed the effects of nonpoint source pollution in the Region to 3.49 inches, 0.03 inch above normal, for the North Central Region.
= g b} & 2 E g % > Mad River watershed by defining the hydrologic system and investi- Hannibal Locks and Dam (Monroe County) reported the greatest amount of
B a9 w 2 o, ™ N o = 2. gating water quality variation within the watershed. The study precipitation during July, 9.75 inches; Andover {Trumbull County) reported 8.93
=8 0= e 202 3 = focused on interpreting the interaction between ground water and inches. Maumee State Forest (Fulton County) reported the least amount of July
2307 § 5 G'?Q R 2. 8 surface water. To determine this interaction, extensive water quality 1;1‘5‘131131‘3‘;1011: cnly 1.79 inches; Toledo Express Airport (Lucas County) reported
R B c .81 inches.

Amount (in)
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Qg tions are ordered through the mail, please be sure to include the Precipitation for the 1996 calendar year is ab al throughout Ohiy
© . p ¥ Ve DOTTIL oughou o.
Qo E correct postage and h andling charges shown below. Payments can : The state average is 30.33 inches, 6.81 inches above normal. Regional averages
£ © also be made with Visa or MasterCard. I
a 7 . range from 38.81 inches, 13.29 inches above normeal, for the Southwest Region
=2 g 5 | to 22.81 inches, 1.80 inches above normal, for the Northwest Reglon.
Doz : i Precipitation for the 1996 water year is above normal throughout Ohio. The
d Handling Charges | ) . .
g Postage an state averageis 39.47 inches, 8.38 inches above normal. Regional averages range
n 5 = Cost of Publications Add : from 48.48 inches, 14.77 inches above niormal, for the Southwest Region to 30.59
=] - g
O E < ;lnder :10.01 g%gg inches, 2.55 inches above normal, for the Northwest Reglon.
10.01 - $20.00 .
% w ?3 $20.01 - $50.00 $5.00 Northwest Northeast
g 2hs $50.01 - $100.00 $8.50 ‘ 250
o === $100.01 and over $10.00 \ 4.09 North Central 104
25 | g PRECIPITATION Ry
Palmer
DEFARTURE FROM NORMAL (IN.) Drought
Region . Past Severity West Cantral
This "
Month | 3 Mos. 6Mos. | 12Mos. | 24 Mos. | Index 5.32
Northwest +0.65 +2.04 +1.537 +1.12 -2.91 +0.9 143 Southeast
North Central +0-03 +1.08 +2.54 +3.52 +5.59 +0.4
Northeast +0.15 +2.38 +4,57 +5.43 +6.81 +1.8 Southwest 5.92
West Central +1.81 +4.56 +7.21 +10.85 +10.28 +4.3 135
Central +0.69 +4.18 +B6.33 +9.08 +10.32 +2.2 4.19
Central Hills -0.40 +1.74 +4.37 +6.78 +7.35 +3.3 106
Northeast Hills -0.26 +3.15 +4.25 +4.77 +2.92 +2.1
Southwest +0.22 +8.10 +12.20 +15.03 | +13.70 +3.2 STATE
South Centrai +0.58 +6.33 +6.81 +9.48 +6.27 +2.4 4.41
Southeast +1.55 +6.22 +5.28 +10.18 +3.49 +3.3 T‘I?
Staie +0.49 +4.01 +5.80 +7.63 +6.91
Average (in)

*Above +4 = Extreme Moist Spell -0.5To -0.9 = Inciplent Drought
3.0 To 3.9 = Very Moist Spell -1.0To -1.9 = Mild Drought
2.0 To 2.9 = Unusual Molst Spell -2.0 To -2.8 = Moderate Drought
1.0 To 1.9 = Moist Spell 3.0 To -3.8 = Severe Drought
: : 0.5 To 0.9 = Incipient Moist Spell Below -4.0 = Extreme Drought
u 0.4 To-0.4 = Near Normal

Percent of normal




i GROUND-WATER LEVELS

GROUND WATER LEVELS dur- : S e
Based on daily lowest level in feet below land-surface datum

ing July declined in most aquifers

B Pl Nag®yg  MEAN STREAM DISCHARGE

This Month STREAMFLOW during July was throughout the state. A few excep-
Drainage Moan " o % of Normal Past above normal throughout mest of Ohio tions were noted in some shallow Mean Devparture Change in teet from: W
River and Legation Area | Discharge | o o but below normal in the north-central aquifers, especially those adjacent Index , , This rom —
o.My | cry ormal 3 Mos. 6Mos. | 12 Mos. and northeastern areas of the state. to streams snd rivers where levels Well Location Aquifer Month Normal Last Month | Year Ago
Grand River near Painesville 685 178 62 198 131 128 gﬁ:"f‘é’;eﬂ}‘s Sﬁ:}?;ﬁgg?{)gﬁg;%’e‘;; rose moticeably after mid-month. Fe1 W. Rushville, Fairfield Co. | Sandstone 14.68 +0.44 2,61 +0.93
Great Miami River at Hamilton 3630 | 2817 199 345 184 190 P i July were notice- Ge?fﬁa]?’sie;i? cgifet'ﬂ?:ﬁ, rtllt‘l}rloi‘;ilg;lli Fa-1 | Jasper Mill, Fayette Co. | Limesione 7.27 +0.53 0.86 10.36
Huron River at Milan a7 45 63 223 154 132 ably less than the flows fn June. ;gmfefs.’r During the second half, Fr-10 | Columbus, Frankiin Go. | Gravel 41.87 2.0 1.39 +1.10
Killbuck Gresk at Killbuck 464 178 98 251 142 149 Flows at the beginning of the month levels rose in some aquifers, espe- H-1 Harrison, Hamilton Co. Gravel 206.90 +1.06 -2.38 +1.33
Little Beaver Creek near East Livarpool 496 194 02 169 132 124 were above normal in most areas of cially shallow aquifers adjacent to Hn-2a | Dala, Hardin Co. Dolomite 6.50 +0.45 .70 -0.08
Maumee River at Waterville 6330 | 285 | 112 280 115 112 Ohio, but belownormal across the north- streams, and stabilized in other aqui- Po-1 | Windham, Portage Co. | Sandstone | 19.16 +0.13 -0.08 142
sk - - ern third of the state. Generally, flows fers. Aquifer levels in areas that Tu-1 burg T col & | 12.75 0.23 185 +1.69
uskingum River at McConnelsvilie 7,422 4,330 100 236 149 144 declined until just before mid-month received below normal precipitation u- Strasburg, Tuscarawas Co.| Grave . - - :
Scioto River near Prospect 587 229 225 273 124 168 responding to the lack of precipitation during July continued to decline
Scioto River al Highy 5,131 3,801 195 a73 175 188 thr(_)ughout r_nuch of the state. Most through the end of the month.
Stillwater River at Pleasant Hill 503 281 204 286 161 171 drainage basins had their lowest flows Ground water supplies continue GROUND-WATER LEVELS
for the month on or just prior to July 14 to remain in good condition throughout the state. Current levels range
except in some northeast and north- from about the same to nearly 2 feet higher than the levels of a year ago.
. ¢ on Julv 29. FI central Ohlogrmne_ngle ba?‘]:ns wl_lgre ﬂoﬁ Levels in most aguifers are above normal with only a few exceptions in
were lowest on . Flows increased rapidly after mid-mon i al. . :
AN STREAM DISCHARGE following W'idesprealé precipitation throughout n‘nfch of the state on some eastern arcas of the state where levels are slightly below norm H-1 Harrison (sand and gravel aquifer)
(481-0ff the chart) : July 17-18. Greatest flows for the month occurred during July 18-20 F - :
in most areas of the state following these storms. A few drainage basins LAKE ERIE level rose during July. The mean level was 572.97 feet 15 Wi el o Wm
GREAT MIA IVER at Hamilton in north-central Ohio had their greatest flows at the end of the month (IGLD-1985), 0.20 foot above last month's mean level and 1.22 feet above elieale ol el -
Drainage areé: 3630 sq. mi. following storms in that area. Flows at the end of the month were normal. This month's level is 0.66 foot above the July 1995 leveland 3.77 16 75 | b8l 0
3.0 slightly above normal throughout most of the state, but below normal feet above Low Water Datum. 17 64 L - = ]
- I A / \ in northeastern Chio. 18 5558 |
: o
2.0I7/ \ RESERVCIR STORAGE during July decreased in both the Mahoning 19
/ J and Sciotoriver basins. Storage remained above normal inboth basins. 20 — \ 7é 50
I B T \ Reservoir storage at the end of July in the Mahoning basin index ‘ L
1.0 I - ST K4 reservoirs was 92 percent of rated capacity for water supply compared
= with 103 percent for last month and 94 percent for July 1995. Month-
I B A S N oy end storage in the Scioto basin index reservoirs was 94 percent of rated
0 capacity for water supply compared with 100 percent for last month
and 102 percent for July 1995. Surface water supplies continue to
remain in excellent condition throughout the state.
LITTLE BEAVER CREEK near East Liverpool
Drainage area: 496 sq. mi.
3.0
/\ o
_ EEL 2 ® [8160=156/5B5758]50 9092192
d X o ~
N N I P T |
3 | . o 3 . 5 i
g | ® g & 9 -
: —— 5
2 0 g 10
@ E=}
= & 11
) MAUMEE RIVER at Waterville . T
% 50 Drainage area: 6330 sq.mi. RESERVOIR STORACE FOR WATER SUPPLY Rty LAKE ERIE LEVELS at FaJIpOrt W k) 13
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SUMMARY

Precipitation was below normal threughout most of Ohio and excepti
ally below normal in some west-central and north-central areas of the sta
This was the driest August on record for the West Central Region and ti
second driest for the North Central Region. Streamflow was above normali
all but northeastern Ohio as the result of noticeably above normal flows at the
beginning of the month, Reservolr storage declined and remained at or above
normal seasonal levels. Ground water levels in all aquifers declined through-
out the month. Lake Erie level declined 0. 17 foot and was 1.24 feet above the
long-term August average.

NOTES AND COMMENTS
OWWA ANNUAL CONVENTION

The Ohio Water Well Association (OWWA) will hold its 1996 armual
convention November 21-22 at the Columbus Marriott North. Presentations
during the two-day event will cover various topics including eguipment
maintenance, changes in PUCO and worker's compensation rules, and small
business management.

Many other activities are also plarmed for both the convention attendees
and their spouses. A silent auction will be held with all proceeds going to
support the OWWA scholarship fund. For more information, contact: Dan
Schlosser, OWWA Executive Director, P.0O. Box 310, Caledonia, Ohio 43314,
phone: (419) 845-2023, fax: (418) 845-2026.

WMAQ ANNUAL CONFERENCE

The Water Management Assoclation of Ohio. (WMAO) will hold its 25th
annual conference November 13-14 at the Columbus Clarion Hotel. Attend-
ees will be updated on many legislative changes and current activities of each
of the divislons within WMAOQ. Additional presentations will cover flood
warning, control, protection, and mitigation activities, and water quality,
ground water, and watershed management and characterization projects. ©

At the conference, the QOhio Floodplain Management Association and the
Ohio Damn Safety Organization will also hold concurrent meetings. An awards
cerernony will recognize WMAQ members who have made significant contri-
butlons to the water field during the past year and/or throughout their
careers and also to high school students who were presented the Water
Management Award at the State Science Day competition in April.

For more information, contact: Helen Sedoris at (614) 728-8575 or write
to WMAQ, 262 Agricultural Engineering Building, 590 Woedy Hayes Drive,
Colurnbus, Chio 43210.

WATER WITHDRAWAL 1995 ANNUAL REPORT AVAILABLE

The "Ohio Water Withdrawal Facility Registration Program: 1895" annual
report pamphlet is now available. This four-pagereport depicts on a statewide
basis the amount of water withdrawn by registered facilities in 1995. Italso
details on a county basis the water withdrawals for each of the five reporting
categories. Those categorles are: power; public water supply; indusirial;
agriculture /irrigation (includes golf courses); and miscellaneous.

Owners of all facilities (surface and/or ground water) with the capacity to
withdraw 100,000 gallons of water or more per day are required to register
that facility with the ODNR Division of Water and submit annual reports of
actual withdrawals pursuant to Section 1521.16 of the Ohio Revised Code.
Copies of the 1995 anmual report are available from the Ohio Department of
Natural Rescurces, Diviston of Water, Water Resources Section, 1939 Foun-
tain Square, Building E-1, Columbus, Ohio 43224-13386, phone; (614} 265-
6735.

PRECIPITATION during August was below niormal throughout most of the
state with only a few scattered locations having above normal precipitation. The
state average was 1.62 inches, 1.86 inches below normal. Regional averages
ranged from 2.36 inches, 1.04 inches below normai, for the Northeast Region to
0.67 inch, 2.63 inches below normal, for the West Central Region. This was the
driest August on record for the West Ceniral Region and the second drlest for the
North Central Region. Shawmee State Forest (Scioto County) and Wingloot Lake
(Portage County] hoth reported the greatest amount of precipitation for the
month, 3.72 inches. Dayton Municipal Airport (Montgomery County) reported
the.least amount of August precipitation, only 0.03 inch, its driest month on
record. Other locations reporting less than 0.2 inch of precipitation in August
were: New Carlisle and Springfield (Clark County); Troy and Tipp City (Miami
County}; Urbana (Champaign County); Fostoria and Tiffin (Seneca County); and
Vermillion (Erie County).

Precipitation during August fell as scattered light showers and thunder-
storms. The first week of the month was rather dry in most locations. During the
second week, many locations received some rain during August 8-9 and also on
August 12, especially in northeastern Ohio. Scattered storms moved across
southern Ohio during August 15-16 and northern Ohio on August 20, Scattered
showers continued throughout the August 22-26 period with some areas
receiving much needed rain, but mest areas missing the storms. The remainder
of the month was rather dry in most locations.

Precipitation for the 1996 calendar year is above normal throughout the state.
The state average is 31.95 inches, 4.95 inches above normal. Regicnal averages
range from 40.10 inches, 11.11 in¢hes above normal, for the Southwest Region
to 24.31 inches, 0.37 inch above normal, for the Northwest Region. )

Precipitation for the 1996 water year is above normal throughout the state.
The state average is 41.09 inches, 6.52 inches above normal. Regional averages
range from 49.77 inches, 12.59 inches above normal, for the Southwest Region
to 32.09 inches, 1.12 inches above normal, for the Northwest Region.

B PRECIPITATION "

) Palmer

DEPARTURE FROM NORMAL (IN.) Drought

Region This Past Severity

Month 3 Mos. 6 Mos. 12 Mos. | .24 Mos. Index*
Northwest -1.43 -0.10 +0.60 -0.66 -4.46
North Central -2.38 -1.62 +0.41 +0.25 | +2.03
Northeast -1.04 +0.79 +3.42 - +5.56 +3.50
West Central -2.63 -0.90 +4.68 +5.82 +7.57
Central -2.26 -1.54 :+4.03 +4.73 +7.58
Central Hills -1,56 ~1.21 +2.82 +3.71 +4.20
Northeast Hills -1.26 +0.21 +2.81 +3.95 +0.10
Southwest -2.18 0.24 +10.898 +11.10 +11.24
South Central -1.62 +0.09 +5.36 +6.25 +4.84
Southeast -2.23 -0.02 +5.37 +8.35 +5.49
State -1.86 -0.45 +4.03 +4.91 +4.24

-0.5 To -0.9 = Incipient Drought

-1.0To -1.92 = Mild Drought

-2.0 To -2.9 = Moderate Drought

-3.0 To -3.9 = Severe Drought
Below -4.0 = Extreme Drought

*Ahove +4 = Exireme Moist Spell
3.0 To 3.9 = Very Moist Spell

2.0 To 2.9 = Unusual Moist Spell
1.0 To 1.9 = Moist Spell

0.5 To 0.8 = Incipient Moist Spell
0.4 To-0.4 = Near Normal

ONTHLY WAIE
REPORT FOR OHIO

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit
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STREAMFLOW during Augustwas above

This Month al throughout most of the state, but

Brainage Mean u - norm: oughout most of the state, bu

River and Location Area | Discharge % of % af Normal Past below normal in nerth-central and north-

(Sg. Mi.) | (CFS) Normal 3 Mos. 8 Mos. 12 Mos. eastern Ohio. Flows in some basins in

Grand Rivef near. Painasville 585 84 75 110 121 128 northwestern Ohlo were high enough to be
e e considered excessive. Flows during August
Great Miami River at Hamilton 3,630 1,388 150 237 193 177 were seasonally less than the flows dunng

Huron River at Milan 371 36 73 139 154 130 July.

Killbuck Croek at Killbuck 464 188 145 185 163 148 Flows at the beginning of the month were
Litile Beaver Cresk near East Liverpoot 496 84 81 145 121 123 noticeably above nocgﬂﬂro?ghﬂutghe f;ltate'
Maumee River at Waterville a significant contributing factor for flows
. v ! i : 6,330 1,770 265 262 137 112 being above normal during August. Gener-
Muskingum River at McConnelsville 7,422 2,723 103 174 148 140 ally, flows declined throughout the month
Scioto River near Prospect 567 50 123 155 137 153 with only small rises noted following local
Scioto River at Higby 5,131 2,183 186 264 | 192 178 precipitation. Nearly all basins had their
Stiftwater River at Pleasant Hill 508 84 | 109 184 158 156 greatest flows for August on the first day of
: ‘the month. Exceptions were in some hasins

MEAN STREAM DISCHARGE #
(.81 —Of/kthe ehart)
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R Base period for all streams: 1961-1290 4;

in" northeastern Ohlo where the month's

greatest flows occurred during August 9-11
following precipitation that fel] during August 8-9. Lowest flows for August
occurred at the end of the menth in nearly all drainage basins a.nd were
noticéably below normal statewide at this time. -

RESERVOIR STORAGE during August declined in both the Mahoning and
Scioto river basins. Storage remained above normal in the Mahoning basin
reservoirs but fell to the seasonal normal in the Scioto basin reservoirs.

Reservoir storage at -the end of August in the Mahoning basin index
reservoirs was 83 percent of rated capacity for water supply compared with 92
percent for last month and 84 percent for August 1995. Month-end storage in
the Scioto basin index reservoirs was 81 percent of rated capacity for water
supply compared with 94 percent for last month and 95.percent for August
1995. Surface water supplies continue to remain adegquate througheut the
state.

RESERVOIR STORAGE FOR WATER SUPPLY FingRy
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GROUND WATER LEVELS during
August declined seasonally in all aqui- -
fers statewide.' Net changes during Au-

GROUND-WATER LEVELS
.Based on daily lowest level in feet below land-surface datum

a year ago. Levels in most aquifers are
above normal, but a few aquifers in some
eastern areas of the state have slightly

‘below normal levels. Ground water lev-

els can be expected to continue to decline dunng the next few moriths, typically
the driest period of the year, unless precipitation is notably above normal. The
below normal precipitation during August in many areas of Ohlo resulted in soil
moisture being reduced considerably as compared to a month ago. The Ohio
Agricultural Statistics Service reports that at the end of August, soil moisture was
rated as being short or very short in 69 percent of the state and adequate in 31
percent of the state.

LAKE ERIE level declined during August. The mean level was. 572.80 feet
(IGLD-1985), 0,17 foot below last month's mean level and 1.24 feet above normal.
This month's level is 0.56 foot above the August 1995 level and 3.60 {feet above
Low Water Dalum }

The U. S. Army Corps of Engineers reports that precipitation in the Lake Erle
basin during August averaged 1.1 inches, 2.1 inches below normal. The entire
Great Lakes basin averaged 2.0 inches of precipitation during August, 1.1 inches
below normal. For calendar year 1996 thirough August, the Lake Erie basin has
averaged 24.2 inches of precipitation, 0.6 inch above normal and the entire Great
Lakes basin has averaged 22.9 inches, 1.9 inches above normal.

LAKE ERIE LEVELS at Fairport B
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gust from last month's levels tanged Mean Departure i .
from about the same to twice thatusu- Index ) RV This From Change in feet from:
~ally cheerved with the greatest net o Well Location Aquifer Month Normal | Last Month | Year Ago
changes ocourring in unconsolidated - F-1 ° W. Rushville, Fairfield Co. | Sandstone . 15.09 +0.07 -0.41 +0.34
aguufers. Generally, ground water levels . Jasper Mil, Fayatte Co. | Limestone 7.99 +0.29 -0.72 -0.01
declined steadily throughout the month Fa-1 c IP s F ykl' 2529 17 02 0.58
in all aquifers. Fr-10 _ou.m us, ra.n in Co. Gravel . +1.73 -0. +0.
Ground water supplies continue to H-1 Harrison, Hamilion Co. _Gravel 21.85 +0.56 -1.05 +0.356
‘remain adequate throughout the state. Hn-Za | Dola, Hardin Co. Dolomite 7.1 +0.55 -0.61 +0.03
Current levels range fromabout the same Po-1 Windham, Pertage Co. Sandstone 19.60 +0.12 -0.44 +0.80
to nearly one foot higher than they were Tu-1 | Strasburg, Tuscarawas Col Gravel 13.89 -0.80 1.14 +0.90

Base periods: H-1, 1951-1990. Hn-2a, 1955-1890.
go-l, 1847-1990 ERE Record high and low, year of occurren

)

Current



{continued from front page)
The 1996 water year was good for water supplies across Chio, but unforturkately

——— also included serfous flooding events and considerable delays in many spring ” ; . .
o w gvi=alieli | > agriculfural activitles. The water year started off with above narmal precipitation o My :
-4 oy =R C statewide with heavy rains early In October closely followed by the passage of & A # .
0o = =2 (w] - - ZOoon s 2 ) % Hurricane Opal's remnants. Precipitation during November continued to be above e y (A3
8 Qa0 " m SN 895, ® B 3 normal in the northern half of the state, but was below normal in the southern half, . O 2
=g o =) k= d8ge &= T s C Precipitation was below normal statewide during December. Much of Chio had i ; | ] i i
2R U3 = =x3 = e a8 5 noticeably above normal snow during the first half of January which melted quiclkly DIVISION. -0 ? . September 1996
8% e 3 = = a3 RN w B ol oul ~ale after mid-month as temperatures warmed and rain fell throughout the state. . i j
R = < & B = -g 23 gs 2] Flooding oflow-lying areas occurred statewlde with counties bordering the Ohio River y
g = = 0;_ Q o, %.. o AT = § Sagg B .U severely impacted. February precipitation was above normal in eastern Chio, but Compiled By David H. Cashell
2 S & 3 o SR S 2ag 5 o Q below normal in western Ohle. March precipitation was below normal throughout Fudrologist
i § RN 2 Cog g S 3 B R 5 the state except in a small area of southwestern Ohio. Then the rains began, April ydrologis )
= %" Q Cam = Erael =] was the sixth wettest on record, May was the fifth wettest, June precipitation was Water Inventory Unit
ny Sg T 3 o R 3~ noticeably above normai throughout much of the state and July precipitation was
38 S 2 nwEeng g B3 above normal except in a few areas of northeastern Ohio. Conditions started to
B S Eighig™ = g change during the second half of July and quickly did an about face as Augnst was
o3 A »—«?- R g P 3F o 25 unusually dry. The west-central and north-central areas of the state experienced
T Rg E_ & & 53 83y 2= record or near-record dryness in August. September precipitation returned to the PRECIPITATION during September was above normal throughout most of the state PRECIPITATION %
53 F o3 g5 g earlier pattern being the second wettest on record. with only the Northwest Reglon having slightly below normal precipitation. The state SEPTEMBER 1996
R ORT So § ] YN average was 5.68 inches, 2.68 inches above normai, which ranks as the second wettest
=370 g7 Oo g o= Total Precipitation 1996 Water Year September during the past 114 years. Regional averages ranged from 8.23 inches, 5.05
g3 f—__:i- g=a 2 = 3 b2, Q g inches above normal, for the Northeast Region to 2.81 inches, 0.04 inch below normal,
=" =} c,% T Ea 2 for the Northwest region. This was the wettest September an record for the Northeast and K
& = "" 0 Y § & s g ] North Central reglons and the second wettest for the Central Hills Region. Painesville
I= Q & =338 o = (Lake County} reported the greatest amount of precipitation for the month, 12.26 inches.
2 g & 28 mAE 'g- o, e Other locations in Ashtabula, Cuyahoga, and Lorain countles reported more than 11 |
S = §- 32 0‘§ oS3 o inches of precipitation during September, Paulding (Paulding County) reported the least
2R = SN ] o, amount of Septerber precipitation, 1.66 inches; Defiance (Defianice County) reported
1.88 inches, the only other location reporting less than 2 inches of precipitation during
September.
Precipitation fell during every week of September. The dry conditions of August
continued during the first several days of September, but by the end of the first week rains

returned to inany areas of the state. The remmants of Hurricane Fran passed through
the eastern half of the state during September 6-7 dropping about 0.5inch of rain in most
locations; however, some areas received more than 1 inch, and in northeastern Ohio,
amounts of more than 5 inches were reported. Widely scattered, light showers continued
off and on during the second weel of the month with most areas recetving ap to 0.5 inch
of rain during the perlod, tat in nertheastern Chio amounts of more than 1 inch were
reported durng September 11-13. IHeavier storms crossed the state during Septermber
16-17 during which time many areas in the southern half of the state recetved nearly 2
inches ofrain. Scattered showerswith 0.5inch raintotals fell throughout the state during
September21-22. Widespread, soaldng rains fell statewide during Septemtber 27-28 with
amounts of 1 to more than 2 inches of rain reported in most areas. E
Precipitation for the 1996 calendar year is above normal throughout the state. The
state average is 37.51 inches, 7.51 inches above normal. Reglonal averages range from
45,76 inches, 13.68 inches above normal, for the Southwest Region to 26.84 inches, 0.05
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inch above normal, for the Northwest Region.
o= Precipitation for the 1996 water year was noticeably above normal throughout the
') g Northwest Northeast state with only a few locations in northwestern Ohio having below normal precipitation.
H & g 49.33 Thestate average was 46.69 inches, .12 inches abovenormal. Reglonal averagesranged
(! rg 2 3463 ﬁ from 55.43 nches, 15.16inches above nornnal, for the Scuthwest Reglon to 34.63 inches,
200 102 0.81inch above normal, for the Northwest Region {see Precipitation table, departure from
= 2 normal, past 12 months column). Andover (Ashtabula County) reported the greatest
c Z Northeast amount of precipitation for the wateryear, 67.93 inches; Cincinnati-Fernbank (Hamilton
e % Hills County)reported the second greatest amount, 65.83 inches. Hicksville ([Deflance County)
reported theleast amount ofwateryear precipitation, 28.95 inches; Bowling Green [Wood a
o} 46.05
o 2 2 West Central 124 County) and Toledo Express Airport (Lizcas County) also reported less than 30 inches of
= a 46.31 precipitation for the water year. Anisohyetalmap andregional averages with percentages
< O 156 2 6 of normal precipitation for the 1996 water year appear on the back page. Northwest Northeast
HEc= Southeast {continued on back) 8.03
Lo h i ) 8.23
ﬁt% ot 50.87 | PRECIPITATION Miggifs 281 North Central 259
outhwes o
128 7.41
55.43 Palmer 257 Northeast
138 s DEPARTURE FROM NORMAL. {IN.) Drought Hilts
TATE ; i Gantral
Region This Past Sle;en:y West Central %
46.69 ~ Month 3 Mos. 6 Mos. 12 Mos. | 24 Mos. ndex E
124 Norihwest 004 | 100 +085 | 4081 285 | +04 231 gg
Average (i) " | North Cantral +453 | +2.16 +65.17 +6.37 +7.51 +2.8 ) 527 Seutheast
Percent of normal Northeast +5.05 +4.09 +8.62 +12.36 +0.07 +4.1 5.33
SUMMARY ' West Central +2.44 +1.41 +7.89 +9.62 | +11.32 +2.7 Southwest 178
Precipitation for September was x;;)t[ceablﬁr giaﬁlovg é]lomlal thraciug}wut maost o%e Contral +2.38 10.84 +7.96 +9.20 +11.55 230 565
state with only the Northwest Region having s ly below normal precipitation. This " .
was the second wettest September onrecord for the state as awhole. Streamflowwas Central H'"S_ +3.65 +1.80 +6.67 +9.53 +9.37 +4.3 183
above normal except in northwestern Ohio drainage basins. Reservoir storage was Northeast Hills +2.64 +1.12 +5.74 +8.02 +3.32 +3.1
about the same as last month and remained above normal. Ground water levels Southwest +2.56 +0.68 +13.25 +15.16 +15.68 +3.9 STATE
declined and are above normal in most areas of the state, but slightly below normal i
in some eastern Ohio aquifers. Lake Erie fevel declined and was 1.41 feet above the South Central +1.80 +0:18 672 +8.65 +6.66 +2.7 .
long-term September average. Southeast +2.34 +1.49 +6.40 +11.28 +8.00 +3.2 5.68
Precipitation for the 1996 water year was noticeably above normal throughout State +2.68 +1.26 +6.86 +9.12 +8.00 189
most.ofthe state. Streamflowwas above normal statewide and at or near record levels - R A i
in south-central and southwestern Ohlo. Reservoir storage was above normal ;Aé) i é" S = %geﬁgiﬂcg;g pell ‘?g ?g (1)3 = Iﬁsg}gﬁu%ﬁught 5 C::t-agfe (tn) m
i i - o= -L Sl = S of norm;
ﬂw'g?;ghout mﬁﬁﬁﬁggﬂ%ﬂ:ﬁa&i :ﬁiﬁ?&ﬁgﬁﬁgﬁ;ﬁgﬁmﬁ 2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.8 = Moderate Drought
year. 3 A 1.0 To 1.9 = Maist Spell . -3.0To -3.9 = Severe Drought
year. The 1996 w_'ater year was good for wate1: supplies, b1_.1t_ a]so included serions 0.5 To 0.9 = Incipient Moist Spelt Below -4.0 = Extreme Drogught ‘
\_ flooding arxd considerable delays in spring sgricultural activities. 0.4 To-0.4 = Near Normal
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STREAMFLOW during Septemberwas above

This Month

Dramags T T normal throughout most of Ohto, but below

R ag e % of % of Normal Past normal in the northwestern avea of the state.

River and Location Area | Discharge | oo Flows iry the nortl rth-central, -

{Sq. Mi) (CFS) rma 3 Mos. 5 Mos, 12 Mos. trws in the northeastern, north-central, south-

- - - western and south-central areas of the state were

Grand River near Painesville 685 753 338 102 146 134 high enough to be considered excessive. Stream-
Great Miami River at Harnilton 3,630 1,336 174 166 227 178 flows duringSeptember in the eastern and north-
- - central areas of the state were greater than the
H.uron River at Mlla.n 371 124 337 98 176 133 flows during August while elsewhere, September
Killbueck Creek at Killbuck 464 281 288 152 178 152 flows were seasonally less than the August flows,
Litile Beaver Creek near East Liverpool 426 169 184 94 129 125 Flows at the beginning of the month were
Maumes River at Watervilie 5,330 466 73 125 145 13 helow normal in most drainage basins across the
- " - state, but slightly above normal in some south-
Mu.sklngl..lm River at McConnelsville 7,422 2,833 144 98 151 141 western and northwestern Ohto drainage basins.
Sciolo River near Prospect 567 56 182 152 190 153 Most basins recorded their lowest flows for Sep-
Sciofo River at Higby 5,131 1,829 150 151 228 179 tember during the first week of the month. Flows
; - - inthe eastern half of the state increased following
Stillwater River at Pleasant Hill 503 57 115 136 193 156 some locally heavy showers after the remnants of

MEAN STREAM DISCHARGE #
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GREAT MIA! IVER at Hamilton
Drainage area: 3§30 sq. mi.
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HurrcaneFran clipped the state during Septem-

ber 6-7. A few drainage basins in northeastern
Ohio had thelr highest flows for the month on September 7 following this rain, The
remaining drainage basins had their greatest flows for September just before the end of
the month following widespread showers and soaking rains during September 27-29.
Flows at the end of the month were noticeably above normal throughout the state.

Streamilow for the 1996 water year was noticeably above normal throughout the state
[see Mean Stream Discharge table, percent of normal, past 12 months ¢olumn). The
preliminary annual mean daily discharge of 8,4 15 cfsfor theSciote River at Highy gauging
stationwas the highest for its period of record, and for the Great Miami River at Hamiltor
gauging station, 5,865 cfs was its second highest annual mean daily flow, trailing only
the annual flow for 1913, the year of the Great Flood.

Streamflow during the 1996 water year was generally above normal during neatly
every month with only December 1995 having below normal flows statewide. Flooding
occurred during January and during the late spring and early summer months. The
January flooding was caused by rapid snowmelt and rain falling on frozen ground. The
counties that border the Ohio River were the most severely impacted. Much of the runoff
came from the drainage area of the Ohio Riverin Pennsylvania. The flcoding during April,
May, and June was caused by heavy rain showers and locally severe thunderstorms
throughout the period. Soils were at or near moisture retention capacities thus resulting
in increased runoff. Many lecations had record or near-record May flows. -

RESERVOIR STORAGE in September was unchanged in the Mahoning, and
declined slightly in the Scioto basin reservoirs. Storage was above riormalin both basins.

Reservoir storage at the end of September inthe Mahoning basin index reservoirs was
83 percent of rated capacity for water supply compared with the same for last month and
75 percent for Septemnber 1995. Month-end storage in the Scioto basin index reservoirs
was 78 percent of rated capacity forwater supply compared with 81 percent forlast month
and 86 percent for September 1995,

The 1996 water year was very good for surface water supplies. Storage in both on-
and off-stream reservoirs was generally above normal throughout the year. Recreational
reservoirs easily maintained summer pool levels, but during the winter and spring
months high water levels were a nuisance in many areas as flood-control reservoirs often
neededtoutilize available storage. Somereservoirsin the lower Scioto Riverbasinreached
record or near-record levels during May. )

RESERVOIR STORAGE FOR WATER SUPPLY s
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GROUND WATER LEVELS during Septem-
ber declined throughout the state. Net changes
during September from last month's levels were

: 3 GROUND-WATER LEVELS
Based on daily lowest level in feet below land-surface datum

greaterthanusually observed. Generally, ground A )
water levels in all aquifers declined steadily Index nfli.ﬁ?sn Dell:’ra[;#]”e Change in feet from:
throughout the month stll responding to the - Well Location Aquifer Month Normal Last Month | Year Ago
noticeably below normal precipitation during ) - — " N "
st. Levels in some shallow unconsolidated F-1 W, Hushv.llle, Fairfield Co. S.andstone 16.96 0.54 1.87 0.28
aquifers began to rise just before the end of the Fa-1 Jasper Mill, Fayette Co, Limestone §.84 -0.17 -0.85 -0.37
month in response to widespread showers and Fr-10 | Columbus, Franklin Co. Gravel 42.89 +1.81 -0.60 +0.64
soalk Gmg rai]ns‘ . s continie o somat H-1 Harrison, Hamilton Co. Gravel 22.68 +0.79 -0.73 +0.61
round water supplles continue to remain - -
adequate throughotit the state. Current levels Hn-2a . | Dola, Hardin Co. Dolomite 8.35 +0.26 -1.24 +0.08
are generally higher than they were ayear agoin Po-1 Windham, Portage Co. Sandstons 20.03 +0.08 -0.43 +0.64
most areas of the state, but slightly lowerin some Tu-1 Strasburg, Tuscarawas Gol Gravel 14.65 -1.04 -0.66 +0.98

consolidated aquifers. Most aquifers continue to
have above normal seasonal levels, but in some
aquifers in the eastern areas of the state levels
have fallen to slightly below normal. The above normal precipitation during September
improved the soil moisture conditions across the state greatly. The Ohlo Agricultural
Statistics Service reports that at the end of September, soil moistiire was rated as being
short in 6 percent of the state, adequate in 83 percent of the state and surplus in 11
percent of the state.

The ground water supply sifuation improvéd considerably during the 1996 water
year. The water year started off with ground water levels just beginning to recover from
unusually dry conditions during late 1994 and early 1995 when below normal
precipitation resulted invery little recharge to ground water supplies. Ground waterlevels
in the eastern half of the state were the most severely impacted and remained at befow
normal levels through the spring of 1996, Significant recharge to ground water supplies
started after the January thaw when snowmelt and rain combined to produce high-water
conditions in many areas of the state. Although ground water levels in aquifers in the
eastern half of Ohio remained below normal, they were well on thelr way to recovery after
this time. Additional recharge continued through the midcdle of June as the late spring
months were umesually wet. By early summer, ground water levels throughout the state
had finally recovered to near or above normal levels. Ample precipitation during the
stummer months reduced demand, and although August was very dry, ground water
supplies continued toremain in good condition. Seasonal declines in ground water levels
during September, enhanced by the lack of August precipltation, have not had a serlous
adverse effect on ground water supplies. At the end of the 1996 water year, ground water
supplies are in good condition throughout the state, The prognosis appears to be
favorable for the upcoming recharge period.

LAKE ERIE level declined during September. The mean level was 572.67 feet (IGLD-
1985), .13 foot belowlast month's mean level and 1.41 feet above normal, This month's
level is .95 foot above the September 1995 level and 3.47 feet abvove Low Water Datum.

The U. 5. Army Corps of Engineers reports that precipitation in the Lake Erie basin
during September averaged 7.8 inches, 4.7 inches above normal. The entire Great Lakes
hasin averaged 4.8 inches of precipitation during September, 1.4 inches above normal.
Forcatendaryear 1996 through September, the Lake Erie basin has averaged 32.0 inches
of precipitation, 5.3 inches above normal and the entire Great Lakes basin has averaged
27.7 inches, 3.3 inches above normal.

Lake Erferemained above thelong-term averagelevel throughont the 1996wateryear.
The U. §. Army Corps of Engineers predicts that, based on the present condition of the
lake basin and anticipated future weather conditions, thelevel of Lake Erie should remain
above the long-term average for the next several months.
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Hoe > normal in the northeastern area of the state. Streamflow was noticeably
P “i =) Q above normal throughout most of the state. Reservolr storage was unchanged
20585 5 @ % in the Mahoning basin reservoirs and declined in the Scioto basin reservoirs.
§ § ne. & Py 3 e Reservolr storage wasnear or above the normal seasornial levels. Ground water
SR gSNRT levels declined throughout the state. Lake Erie level declined 0.13 foot and
3 8 o+ e 9, was 1.58 feet ahove the long-term October average. J OctOber 1996
SNl ‘ g 2
PR 2 o = ;
= o
=823 5w B vl NOTES AND COMMENTS Compiled By David H. Cashell
) -
S Fg% E. =3 2! NEW PUBLICATION Hydrologist
& & L E The Division of Water announces the availability of the following new Water Inventory Unit
AR S i publication:
%_c@ = 33 Ground Water Pollution Potential of Clermont County, Ohlo
aF ;’:_Sh,_g by The Center for Ground Water Management, Wright State University, in
" 3 O 9= cooperation with the Ohio Department of Natural Resources, Division of PRECIPITATION during October was below normal throughout most of Ohto, PRECIPITATION '
LO8 g 2 Water . but above normal in the northeastern area of the state. The state average was OCTOBER )
; = B o Ground water pollution potential maps are designed to determine an 2.421nches, 0.08inch abovenormal. Reglenal averages ranged from 4.41 inches,
&~ §" Q = 8 : area's relative vulnerability to ground water pollution. The maps canbe used 1.69 Inches above normal, for the Northeast Reglon to 1.52 inches, 0.82 inch
Zi8 g =1 as a planning and management tool for admimisirators, commissioners, below normal, for the West Central Reglon. Ashtabula (Ashtabula County)
= 37 w zoning hoards and others to ald in making educated decisions about local reported the greatest amount of precipitation for the month, 8.17 inches. On
I 8 aZ =] .t_.j development and siting of land use operations or activities that can affect October 19, 20, and 21, Ashtabula reported 1.82 inches, 1.70 inches, and 1.37
=3 o g a. ground water quality. The system optirnizes the use of existing data to rank inches of precipitation, respectively. Ripley (Brown County) reported the least
Q = g =®, areas with respect to pollution potential to help direct investigations and amotint of Octeber precipitation, only 1.00 inch.
REER 283 resource expenditures and to prioritize protection, monitoring and clean-up Precipitation during October fell entirely as rain with most falling during the

efforts,

Mapping an area's potential for ground water pollution is a relatively new
idea. These maps use the DRASTIC system as developed for the U.S.
Environmental Protection Agency by the National Ground Water Association.
DRASTIC values, as shown on the maps, indicate an area's relative vulner-
ability to contamination through the use of a mmerical rating scheme and
the mapping of hydrogeclogic settings. Low DRASTIC values indicate
relatively low potential and high DRASTIC values indicate a high potential for
contamination. Areas of similar DRASTIC values are color-coded for ease of
interpretation.

Each ground water pollution potential map with its accompanying report
costs $10.00. They can be purchased at or ordered from the address listed
below. :

ODNR Division of Water

Water Resources Section

1939 Fountain Square, Building E-1

Columbus, Ohio 43224-1336

second half of the month. The only notable precipitation during the first half of
October fell during October 9-10. Amournts approaching 1 inch were recorded in
northeastern Ohio, tapering off to less than 0.25 inch in the southwestern and
south-central areas of the state during this period. The greatest precipitation for
the month fell during October 17-19. The western half of the state received less
than 1 inch of rain during this period, but some areas in northeastern Ohio
reported more than 2 inches. Scattered, light showers crossed the state
throughout the last 10.days of the month. Most areas received around 0.5 inch
of rain during this period. The exception was once again in northeastern Ohio
where around 1 inch was received during this period with 0.5 inch falling on
October 29 alone. -

Precipitation for the 1996 calendar year is above normal throughout most of
the state with only the Northwest Region having slightly below normal precipita-
tHon. The state average is 39.93 inches, 7.59 inches above normal. Regional
averages range from 47.46 inches, 12.99 inches above normeal, for the Southwest.
Reglon to 28.92 inches, 0.16 inch below normal, for the Northwest Region. Most
areas of the state have already received more than their average annual
precipitation.

The 1997 water year (October 1, 1996 to September 30, 1997} is not off to an

__ Amount (in)

Qr- Phone (614) 265-6740
0 . exceptionally good start as far as precipitation is concerned. Even with the below
g @ g ordgdr;aaﬁe thcgifglf tlla-l?;:li? g’legg:\;i g&‘l’fit‘;“m"cfiﬂ:tg-e CEIS;:‘Z];Z‘:;’;’: ;:;s normal precipitation during October, conditions favor a good recharge period
E g & handling charges as shovi;n below. Payments can also be made with Visa or provided climatic conditions are near normal d g the next several months.
= % MasterCard,
% % o Postage and Handling Charges
N E = Cast of Publications Add
% 5 = under  $10.01 $2.50
= $10.01 - $20.00 $3.75
C 8 g $20.01 - $50.00 $6.00 Northwest Northeast
BC $50.01 - $100.00 $8.50 4.41
D $100.01 and over $10.00 . -
& E Py PRECIPITATION RS 208
ORIGINATOR OF "MONTHLY WATER INVENTORY REPORT” PASSES -
It 15 with sad contemplation that we report the passing of Paul Kaser on DEPARTURE FROM NORMAL (IN.) ' DPalmir‘
October 29, 1996. Paul began working as a hydrologist in the Division of | b S;tg?ity
Water after its creation within ODNR in 1949, Prior to that, he worked for the Reglon This ast Inclox” West Central
Ohio Water Resourees Board. Paul was Instrumental in developing and Month | 3 Mos. 6 Mos. 12 Mos. | 24 Mos. 1.52
managing the observation well/ground water level monitoring program in Northwest -0.21 -1.68 +0.07 -1.18 -1.66 0.4 ﬁ
Chio for many years. He authored several reports that presented and North Cantral +0.71 +2.85 +3.78 +5.26 +0.68 +3.2 Southeast
analyzed the dat:I from this ;t;te“’i:e ne“"“ﬂ‘;u . " . Northeast 169 | 570 +801 | +1174 | +iz01 | +a9 510
In 1954, Paul conceive e idea to publish a monthly report tha Iy R Southwest .
presented in brief form hydrologic data from across the state that were gves: Clemral giz 1.08 +_3'81 +6.80 | +1214 +1.6 20
sufficiently representative of current water conditions to permit an evaluation UL -0.45 -0.30 +4.28 +6.72 | +12.48 +2.9 .70
ofthe statewide water supply situation. This idea became the “Monthly Water Central Hills +0.55 +2.56 +4.48 +7.52 +11.43 +4.2 —1
Inventory Report for Chio” which has been published by the Division of Water Northeast Hills +0.79 +2.17 +5.30 +6.86 +5.86 +2,9
for more than 42 years, Paul was the author of this report for more than 22 Southwest "~ 0.69 -0.30 +7.76 1237 +16.41 4.2 STATE
yea;s;ﬂ tired from the Division of Water n fhe carly 19708, H South Gentral -0.55 074 +5.41 46568 | +739 | 415
Al rere (22441 5] S1011 O ater e early 5. e was B N
especially proud of his fellowship with the Ohlo Academy of Sclence. He Southeast 0.23 0.21 +5.58 +8.09 +9.24 %@
resided in Scottsdale, Arizona during most of his retirement before moving to State +0.08 +0.80 +4.85 +7.17 +9.54 §
Tucson for the past few years. He was laid to rest near his hometown of *Above +4 = Extreme Molst Spel  -0.5 To -0.9 = Inciplent Drought Average (in)
Killbuck, Ohio. 3.0 To 3.9 = Very Maist Spell -1.0 To -1.9 = Mild Drought Percent of normal

2,0 To 2,9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought
1.0 To 1.9 = Moist Spell +3,0 To -3.9 = Severe Drought
0.5 To 0.8 = Incipient Molst Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal
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STREAMFLOW during October was above

This Month ;

Drainage | Mean % of % of Normal Past !tif;)rmal I.ttlllmou{ghout mostfo:'h Ohlga tu;itllll only
River and Location + Arem | Discharge | o O I e northwestern area of the s aving
(Sg. Mi) | (CFS) ormal 3 Mos. 6Mos. | 12 Mos. slightly r}ailow noarimal gcws.ﬂlFlows ﬁ eaﬁ;it-
: : - - ern, north-central, and south-central Ohlo
Grand River near Painesville 685 1,222 349 188 162 143 were high enough tobe eonsldered excessive.
Great Miami River at Hamilton 3,630 1,079 142 129 259 175 Flows during October were greater than the
Huron River af Milan 3N 26 285 160 207 134 flows durihg September in many areas of the
Killbuck Creek at Killbuck 484 328 329 231 246 135 Statf» buélll‘ifss in north-central and south-

Little Beaver Creek near East Liverpool 496 286 238 154 167 128 westrn ts; beginning of th th
- " ows at the beginning of the month were
Maumee River at Watervilla 6,330 602 99 108 205 112 noticeably above normal throughout the state.
Muskingum River ai McConnelsville 7,422 4,082 217 141 188 143 Some dralnage basins in the southerm hatf of
Scioto River near Prospect 567 46 166 86 228 151 the state had their greatest flows for October
Seloto River at Higby 5,131 2,181 236 148 285 178 ;t thetgleglmﬂn% ;{gttgznrgonﬂl “élﬂilthﬁse
- " - ows still respon espread showers
Stiflwater River at Pleasant Hill 503 B0 101 89 226 152 and soaking rains just prior to the end of

MEAN STREAM DISCHARGE

September. Generally, flows declined through
mid-month with a few days of slight in-
creases noted after October 9. A few drainage basins in extreme north-central
and northeastern Ohio had their lowest October flows during October 8-9, but

PR RN CROUND-WATER LEVELS i ey

GROUND WATER LEVELS during Octo-

Based on daily lowest level in feet below land-surface datum

ber declined seasonally in all aguifers

throughout the state. Generally, net changes Index ‘ “_f_ﬁ?; De ?thl:”a Change in feet from:
during October from last month's levels Wall Location Aquifer

were greater than usually observed in con- ; il 9 Month Normal Last Month | Year Ago
solidated aquifers and less than usual]y F-1 W. Rushville, Fairfield Co. Sandstone 17.89 -1.00 -0.83 +0.10
observed in unconsolidated aquifers. Levels Fa-1 Jasper Mill, Fayette Co. Limestone 9.57 -0.56 0.73 -1.24
in F&St aqui{ﬁrsb dtzcillilned Steadﬂisg through- Fr-10 | Golumbus, Frankiin Co. | Gravel 42.97 +1.47 -0.08 +0.39
out the month, but in some aquifers, espe- N : - _

clally shallow unconsolidated aguifers, lev- H-1 Harrison, Hamilton Ca. Grave! 22.74 +1.02 0.06 +0.87
els rose for a week or so after October 17 Hn-2a | Dola, Hardin Co. Dolomite 9.72 -0.39 -1.37 -0.34
responding the month's greatest precipita- Po-1 Windham, Portage Co. Sandstone 20.22 +0.25 -0.18 +0.85
ton. Tu-1 Strasburg, Tuscarawas Ca| Gravel 14.65 -1.04 -0.10 +1.27

Ground water supplies continue to re-
main adequate throughout the state, Cur-
rent levels are generally higher than they
were a year ago in most aquifers, but slightly lower in some consolidated aquifers
in the western half of the state. Ground water levels range from about 1 foot below
to 1.5 feet above normal across the state. Generally, levels in consolidated
aquifers are below normal and levels in unconsolidated aquifers are above
normal. Ground water supplies are in a favorable position as the 1997 water year
récharge season approaches. The Ohio Agricultural Statlstics Service reports

GROUND-WATER LEVELS wRuffusRasRyuih

{4.81-Off the chart) most other basins recorded their lowest flows just after the middle of the month.
ot — Flows increased raptdly following the month's greatest precipitation on October thatat theend of October, soil moisture was rated as being adequate in 81 percent
GREAT MIAM BIVER at Hamilton 17-18. The greatest flows for the month in most basins occurred during Cetober of the state, surplusin 14 percent of the state, and shart in 5 percent of the state.
D 530 19-20 following these rains. Flows at the end of the month remained noticeably These conditions favor improvement in ground water storage provided climatic
30 rainage ar sq. mi. above normal throughout the state. conditions are near normal during the next several months.
/\ \ RESERVOIR STORAGE for water supply during October was unchanged in LAKE ERIE level declined during October. The mean level was 572.54 feet
2.0 / the Mahoning basin reservoirs and declined in the Scioto basin reservoirs. (IGLD-1985), 0.13 foot below last month's mean level and 1.58 feet above normal.
& a i Month-end storage was noticeably above normal in the Mahoning basin and This month's level is 1.05 feet above the October-1995 level and 3.34 feet above
I \% S \ slightly below normal in the Scioto basin. ' Low Water Datum.
1.0 < K Reservolr storage at the end of October in the Mahoning basin index reservoirs The U, 8. Army Corps of Engineers reports that precipitation in the Lake Erie
- was 83 percent of rated capacity for water supply compared with the same for last basin during October averaged 3.3 inches, 0.5 inch above normal. The entire
il e iy e R month and 69 percent for October 1995. Month-end storage in the Scioto basin Greatl Lakes basin averaged 3.4 inches of precipitation during October, 0.6 inch
0 index reservoirs was 69 percent of rated capacity for water supply compared with above normal. For calendar year 1996 through October, the Lake Erie basin has
78 percent for last month and 83 percent for October 1995. Swrface water averaged 35.4 inches of precipitation, 5.9 inches above normal, and the entire
supplies remain in good condition throughout the state. Great Lakes basin has averaged 31.1 inches, 3.9 inches above normal.
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{continued from front page)

SRR 5
- - w T - o3 1996 calendar year precipitation totals in most areas of the state have already
p .o = o = exceeded the annual average with the only exception being in northwestern 4 [
— e b o o, ag y P ;
2O = ey W, - 8 TR ZOCO & 2 7 E Ohio. The Northeast and Southwest regions have the potential to reach record .
E§R ik Yy § = 2 3828 ing, ™ = Py or near-record annual precipitation ameounts.
=i o %- o e 28R £ g "8 G Precipitation for the first two months of the 1997 water year is above Ré pop E g .Q Og ? éO
35 3 § — S % EQ g & o oEos g normal throughout most of the state, but slightly below normal in the November 1996
=~ Q g 3 2 @ 3 oS g g 2 ; £ Southwest and West Central reglons, The state average is 5.85 inches, 0.86 )
Ea‘gqq ol R %QE:E Q_‘_‘.‘” & () inch above normal. Regional averages range from 8.71 inches, 3.11 inches c iled Bv David H. Cashell
S=IZTYT 25 LI REC o) abovenormal, for the Northeast Region to 4,89 inches for both the Central and ompdlled By David 11. Lashe
S m§ 8" Shoy A8, IFCAT West Central regions, 0.13 inch above normal and 0.01 inch below normal, Hydrologist
) TE 9 s o = § AEE g o g E respectively. Water Inventory Unit
g we 7 @ TR o]
W (=] w m _E "o [
S8 o = W% nEe SIA
SRR EE3»n3g™ oy SUMMARY
‘o oo
8 3.0 E“? § S B 2 530 En’g Precipitation was above normal throughout the state. Near-record snow
S § £ ] = g § T ] £ fell in portions of northeastern Ohio. Streamflow was noticeably above PRECIPITATION during November was above normal throughout Ohio. The g FRECIPITATION
3 Q “ =y 3 g o normal throughout the state. Reservoir storage was unchanged in the state average was 3.43 lr{ches, 0.781inch abovenormal. Regional averages ranged INOVEMBER
& 8" o g W . % § B Mahoning basin reservoirs and increased in the Scioto basin reservoirs. from 4.30 inches, 1.42 inches above normal. for the Northeast Reglon to 2.97
IS 8 ¥Z o33 50 Storage was above normal in both basins. Ground water storage increased inches, 0.54 inch above normal. for the Nerth Cenfral Region. Andover
o003 T3 _E; 5o 5 5 i" unconsolidated aqudfers, but declined in consolidated aquifers. Lake Erie (Ashtabula County) reported the greatest amount of precipitation for the month,
= =2 @ &g Z o level declined 0.20 foot and was 1.64 feet above the long-term November 7.58 inches; Chardon {Geauga County) reported 7.36 inches. Sandusky (Erie
e g o ? S Es g hg = average. County) reported the least amount of November precipitation, 1.94 inches, the
= 5 T § o m a g- = o = only location reporting less than two inches for the month,
Lo oo o = b=y e S . .
§5 &8 5§ %23f% =g NOTES AND COMMENTS axcraging wel bolow mormal htensghorst the state. ‘e et wock of he monh
NEW ADMINISTRATOR FOR OHIO'S DAM SAFETY PROGRAM was rather dry with only a few scattered sprinkles falling around the state.
Division of Water Chief Michele Willis recently anmounced the appoint- Caonditions began to change after November 7 as a slow moving storm system
ment of Mark Ogden as administrator of the division’s Water Engineering hbrought rain showers to most of the state. Most areas of the state received around
Group. Mark will fill the vacancy created after George Mills, administrator for 1inch of rain with amounts of 1.5 inches reported in portions of northwestern and
o’ o 5 5o g ) EE’ =] more than seven years, retired at the end of September. southeastern Ohio. As this storm system moved northeastward, colder air moved
? g B 38 g 2 ’9’18 As administrator of the Water Engineering Group, Mark will direct Ohio’s inio the state. By November 9 signf.ﬁca:&t 131{6;;3&;_‘?: Stlll-lcwse:tere fi'alalhndg m
mw %7 ap 3 7 éz dam safety program including inspectons of existing dams and issuing northeastern Ohio. Snouésgualls contm:ile on atd o u(])rtj € NEXL SEVe: zys-
= A §2 g° Q% permits for new dams, dikes and levies, the hydraulic operations and B{ thle m;e the storm ebn E ,n%a;’];recor Sgglw AcCLUIy af Allilns “lﬁfje refﬁ{m n
B, = o = = 8 maintenance of Ohio’s historic canal systems, and other water engineering Cleveland’s ez:isten"ésu Hrbs an ts ?frlsow— ftportlons o ta e, e, and
o = < &% projects for the ODNR owned facilities. Geaug_a counties. Snow amounts of 1.5 to 3 feet were common with sorne areas
- = ? o H . reporting from 4 to more than & feet of snow. The greatest amount reported was
] = 5 ’ Mark, a graduate of The Ohio State University, has worked for the Diviston 68.9 inches in Geauga County, Hambden Township, which is several miles east
EL a g_ of Water for more than eleven years. He is a registered professional engineer of Chardon. Chardon reporied 53.6 inches of snow for the month, about 42
(= g 2 in. Ohio and has been active in the Water Management Association of Ohlo for inches above normal. The snowiest month of record for Chardon was December
=4 marny years. 1962 when 69.5 inches of snow fell. The heavy, wet snow caused considerable
\2‘ vy
u damage to power distribution lines and many of the hardest hit areas were
h ithout electricity for several days. Fortunately, the melt was slow enough to not
=] \:\ s Amount (in)
v cause any significant flooding problems. —_—
2 The middte of the month was rather with most locations reporting up to
2 — P £ up 4
@ Q ) only a 0.5 inch or so of total precipitation which fell during Novernber 17-18 and
o oL preclp g
‘E = % g 21. The most widespread precipitation for the month fell during November 24-
= o R 26. Mostareas of the statereceived around 1.5 inches of rain with lesser amounts
_3 g o 8 falling in northwestern Ohio. The month ended with light showers falling during
T g % = the last two days with amounts of up to 0.5 inch reported at most locations; g
however, some areas in southern Chio recelved nearly 1 inch or slightly more
IR 8 during this perlod. _Y ently
< E = Precipitation for ithe 1996 calendar year is above normal throughout Ghio.
E v e The state average is 43.36 inches, 8.37 inches above normal. Regional averages
O % = range from 51.00 inches, 13.55 inches above normal, for the Southwest Region, Northwest Northeast
e g to 32.26 Inches, 0.75 inch above norrmal, for the Northwest Region. Cumulative 4.30
X .
¥ E PR s PRECIPITATION s g ! 3.34 North Gentral 149
= 137
297
122 Northeast
Palmar crineas
DEPARTURE FROM NORMAL (IN.} Drought Hills
Region This Past Sevarity Waest Central 333
Month | 3Mos. | BMos. | 12Mos. | 24 Mos. | Index 128
Northwest w091 | +066 +0.37 053 | 161 | +1.0 %
North Gentral +0.54 | 4578 +4.04 +510 | 4005 | +4.2 Southeast
Northeast +1.42 +8.16 +8.88 | +1229 | w327 +8.0 339
West Central +0.81 +2.43 +1.52 +7.17 | +12.66 +3.3 Southwest “Tog
128
Central +0.58 +2.51 +1.17 +7.54 +12.71 +3.7
Central Hills +1.40 +4.60 +3.44 +7.76 +11.63 +4.6 ]
Northeast Hills +0.73 +4.16 +4.37 +7.55 +5.24 +3.5
Southwast +0.56 +2.43 +2.25 +13.60 +16.55 +5.0 STATE
South Central _ +1.08 +1.83 +1.95 +8.48 +8.39 +3.3
Southeast +0.75 +2.86 +2.55 +0.81 +8.63 | 444 3.43
State 4078 | +3.54 +3.06 +7.90 | +0.87 129
*Above +4 = Extreme Moist Spell ~ -0.5 To -0.9 = Incipient Drought Average (in)

3.0 To 3.9 = Very Moist Spell -1.0 To -1.8 = Mild Drought

2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.8 = Moderate Drought
1.0 To 1.9 = Moist Spelt -3.0 To -3.9 = Severe Drought
0.5 To 0.9 = Inciplent Moist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal

Percent of normal

J




MEAN STREAM DISCHARGE

STREAMFLOW during November was

This Month

- noticeably above normal throughout thestate.
River and Location Drglrr;aage Dig‘:;zaarr]ge  of % of Normal Past Flows in north-central, northeastern and
(Sg9.Mi) | (CFS) Normal 3 Mas. 6 Mos. 12 Mos. eastern Ohio were high enough to be consid-
" - . ered excessive. Flows during November were
Grand Fl-WBI: nr?ar Palnesvelle 685 2,731 240 228 191 151 greater than the flows during October state-

Greai Miami River at Hamilton 3,630 2,427 186 140 188 174 wide.
Huron River at Milan a7 192 221 175 152 | 134 Flows at the beginning of the month were
Killbuck Creek at Killbuck 464 484 236 238 200 158 above normal throughout most of the state
Little Beaver Greek near East Liverpool 496 473 207 169 128 130 g‘i‘]t h?g fallen tgjreéﬂwﬁﬁf’ggal in ‘:’hfsgim
") : W - fo. Flows steadily declined during the first
aun:lee Fhve.r at Waterville - 6,330 3,420 192 m 160 na week of the month with nearly all locations
Muskingum River at McConnelsville 7,422 7,082 151 148 151 145 recording the month's lowest flows during
Scioto River near Prospect 567 320 330 186 154 148 November 5-7. Flows increased following the
Scioto River at Higby 5,131 3,460 183 154 208 178 precipitation of November 7-10 with some
: - - basins in northeastern and northwestern

Stiflwater R t P t Hill

fwater Flver at easan 7 503 255 277 128 156 149 Ohio recording their greatest flows for the
month during November 8-10. Basinsin the
remalning areas of the state had their great-
. X X o est flows during November 26-28 following the wmonth’s most widespread
MEAN STREAM DISCHARGE Stz i iy precipitation of November 24-26. Flows at the end of the month were noticeably

(4.81 -Oithe chart)
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MAUMEE RIVER at Watenvill
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Base period for all streams: 1961-1990

y,

above normal throughout most of the state.

RESERVOIR STORAGE for water supply during November was unchanged
in the Mahoning basin reservoilrs and increased in the Sciote basin reservoirs.
Storage remained at noticeably above normal levels in the Mahoning basin and
increased to above normal levels in the Scioto basin.

Reservolr storage at the end of November in the Mahoning basin index
reservoirs was 83 percent of rated capacity for water supply compared with the
sanme for last month and 69 percent for November 1995. Storage has been stable
in the Mahoning basin for the past several months. Month-end storage in the
Scloto basin index reservoirs was 76 percent of rated capacity for water supply
compared with 69 percent for last month and 90 percent for November 1995.
Surface water supplies remain in good condition throughcut the state.

RESERVOIR STORAGE FOR WATER SUPFLY SRusi®ie
[ p
MAHONING RIVER BASIN
Base perjod: 1946-1990
100
90 |——— e
= 80 / - s
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E 50
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= SCIOTO RIVER BASIN
B Base period: 1957-1990
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GROUND WATER LEVELS during No-

Based on daily lowest level in feet below land-su

GROUND-WATER LEVELS b

rface datum

vember showed mixed responses across the
state. Generaily, levels rose in unconsocli- Ind Mean Departure Change in feet from:
dated aquifers and declined in consolidated Wit Location Aquifer I\;Ir ohrlﬁh lerl?nzll Last Month | Year Aaa
aquifers. An exception was in northeastern - — !
Ohlo where levels rose in all aquifers, Pre- F-1 W. Rushville, Fairfield Co. | Sandstone 18.38 -1.12 -0.49 +0.32
cipitation in northeastern Chio was above Fa-1 Jasper Mill, Fayette Co. Limestone 9.79 -0.84 -0.22 -1.96
g:’rmalmbgﬂl OfiEOb?;?ng D(Iiol‘)’zlmbﬁr“’hﬂai Fr-10 Columbiss, Franklin Co. Gravel 42.89 +1.40 +0.08 +0.08
e remainder of the state ha OW NOTT; : -
precipitation during October which would H-1 Harrison, I-!amllton Co. Gravel. 2242 +1.24 +0.32 +0.90
delay recharge to deeper aguifers. Gener- Hn-2a | Dola, Hardin Co. Dolomite 10.64 -1.01 -0.92 -1.25
ally, ground water levels declined or were Po-1 Windham, Portage Co. Sandstone 20.09 +0.58 +0.13 +1.08
stable during the first three weeks of Novem- Tu-1 | Strasburg, Tuscarawas CoJ_ Gravel - 14.41 -0.85 +0.24 #1.57

ber and then rose during the last week in
response to the month's most widespread
precipitation.

Although ground water levels have fallen to below normal in some conscl-
dated aquifers, ground water supplies continue to remain adequate throughout
the state. Levels in most aquifers are higher than they were a year ago except in
some consolidated aquifers in the western half of the state where they are lower.
Conditions are favorable for improvement in ground water storage during the
1897 water year recharge period.

LAKE ERIE level declined during November, The mean level was 572.34 feet
(IGLD-1985), 0.20foot below last month’s mean level and 1.64 feet above normal.
This menth's level is 1.01 feet above the Novernber 1995 level and 3.14 feet above
Low Water Datum.

The U. 8, Army Corps of Engineers predicts that, based on the present
condition of the Great Lakes basin and anticipated future weather conditions, the
level of Lake Erie will continue to remain above the long-term average for the next
several months.

LAKE ERIE LEVELS at Fairport &
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{continued from front page)

I .
- . . o precipitation during 1996, 69.54 inches. Bowling Green (Wood County) : '
P_’- 5 g r;:% == ; @) reperted theleast amount of precipitation during 1996, 28.41 inches, the only
2 O% = = 075‘ 9~2 2220 o~ & o E =N § location reporting less than 30 inches for the year. An isohyetal map and .
gy - = 8 389 rn"a 7R~ regional averages with percentages of normal precipitation for the 1996
é’;.§ . ED‘:° @-5‘3:§ § E'§ h :,;.'6,.,2% Q calendar year appear on the last page of this report.
§ I § 2 g =} \EQ g = o a=pn S The 1996lca.lendar year was good lor water supphles, but also included December 1996
= § g E & ) b= 5 ~ S g g~ serious flooding events and delays in many spring agricultural activities. ' ‘ -
b A é & 5 9 =3 g 1) g v} Much of Ohio had noticeably above normal snow during the first half of i
o aR =N 2 g [} @ § a3 %0% g 0 o January which melted quickly after mid-month as temperatures warmed and Compiled By David H. Cashell
T g m-g g_. 2, Q[}‘.é 52 §g%3 %-' rain fell throughout the state. Flooding of low-lying areas occurred statewide Hydrologist
SR 0 o & B g g § :;i § o . D with counties bordering the Ohio River severely impacted. February precipi- Water Inventory Unit
wn g E_ é =, N FS B 3 = 8 = tation was above normal in eastern Ohio, but below normal in western Ohdo.
& 3. 3y N B = we o g 8 March precipitation was below normal throughout the state except in a small
d 23 (% =0 I »agT -5 area of southwestern Ohio. Then the rains began. April was the sixth wettest
8 A of é B § = A B on record and May was the fifth wettest. June precipitation was noticeably
=5 a % E@ = § ] g & g %; above normal throughout much of the state and Ju_ly precipita.tion was above PRECIPITATICN during December was above normal throughout most of the PRECIPITATION
§ o S g 3 5 & rcll‘;ariial CTXC_ePtﬂT a few g-l}';?;? (;_Zn?rﬂlec?steglld 0{‘1;0. Cenditions started to state with only a few locations in southeastern Ohio receiving helow normal DECEMBER 1996
%: 28y g @ = % § 5 ge during the secon of July and quickly did an about face as August precipitation. The state average was 3.82 inches, 1.24 inches above normal.
T3 ¥ g6 Q ™ 33 = | was esnust&a]ly drrg. The west-central and north-central areas of the state Regional averages ranged from 4.37 inches, 1.90 inches above normal, for the
S pu 8 3 g 38 88 valfole ?;isi;iosh;éél?:fgfwrd tdlsyﬂefs lrtl, August, at:t(ii for the stateas a West Central Region to 2.95 inches, 0.23 inch above normal, for the Southeast
=, =, Grg & B3, © g HE, 1 Tiest August. September precipitation returned to the Region. Lakeview {Logan County) reported the greatest amount of precipitation
i ? o3 8z = earlier pattern, being the second wettest on record for the state as a whole and for the month, 5.76 inches. Phile (Muskingum County} reported the least
32 g g o ; R % = regionally, the wettest September for the Northeast and North Central regions amount, 1.90 inches.
= = = s 3 and the second wett i i
=2 3 SRp = Q =8 o & ined CO;I weltest for the Central Hills Region. Northeastern Ohlo Precipitation during December fell as both rain and snow, but generally, snow
s = o] 3R T o continued to be unusually wet during October, but the remainder of the state :
2a 4 oo SRR o5 had below normal precipitation, Precipitation was above normal thro t amounts were below normal throughout the state, December started with some
the state during both Novembér and l])December with significant 1 a.kug}ili?u t scattered rain showers during the first week which changed to snow showers
snow falling in the snowbelt areas of northeastern Ohiogi dnﬁ g the 2:: ifd early in the second week. Precipitation amounts were generally 0.5 inch during
week of November uring o this period, but some areas reported up to 1 inch of precipitation. Stronger storms
’ crossed the state during December 11-12. The greatest amounts reported were
more than 1 inch which fell across northern and south-central Ohio. Themonth’s
f g g § E g 9 g) gic SUM_MARY greatest precipitation for much of the state fell during December 16-17. Most
o @‘; & 2 i g8 = Precipitation for December was above normal throughout the state. areasreceived about 1 iInch of rain, but some areas reported nearly 2 inches. More
,_g ;',_;. § g 3% & Streamf!ow was r}otably above normal throughout the state. Reservoir rain showers fell during December 22-23 with amounts generally around 0.5
g < o 2 < & g storage increased in the Scioto basin and declined slightly in the Mahoning inch, but more than 1 inch was reported at some locations. Light rain and snow
o = : « W bask}. Storage remained above normal in both basins, Ground water levels showers persisted during the last week of the month producing only small
g = g E‘ rose in all aquifers across the state and were above normal statewide. Lake amounts of precipitation.
"8 8‘ 2 23;1; le:el rose 0.13 foot and was 1.84 feet above the long-term December Precipitation for the 1997 water year is above normal throughout the state.
g- g E ag The state average is .63 inches, 2.06 inches above normal. Reglonal averages
5 = B Precipitation for the 1996 calendar year was above normal throughout the range from 12.56 inches, 4.32 inches above normal, for the Northeast Region to
'Sf state. Tl‘.le state average was 47.13 inches which ranks as the fourth wettest 8.42 inches, 0.73 inch above normal, for the Southeast Region (see Precipitation
o year during th:_a past 114 years. This was the wettest year on record for the table, departure from normal, past 3 moniths cohumnn). Precipitation and other
5 gortheast Re%l:lorul-.rf Streamflow was noticeably above normal for the year. climatic conditions have been favorable for recharge to water supplies so far
= eservoirs and surface water supplies were in good condition throughout the during the 1997 water year.
=) year. Ground water supplies improved considerably during the year. Lake
= —_ ¢ Precipitation for the 1296 calendar year was above normal throughout the
F.I,D 8 © = ?a?:r}gvel was above ﬂ;ef long-:erm avcﬂ"ageb ﬂlra(;ugl.lout the year. The 1996 state except forasmall area in northwestern Ohio where it was belownormal. The
= =8 g ad :;.ryegr wa:ifoo Prulwta er su%p gs ut also included serious flooding state average was 47.13 inches, 9.56 inches above normal. This ranks 1996 as
5 é o 0 and delays in spring agricultural activitles. the fourth wettest year in the past 114 years for the state as a whole. Regional E
2 0o averages ranged from 55.20 inches, 14.93 inches above normal, for the South-
= B> PRECIPITATION 1996 CALENDAR YEAR west Reglon to 35.53 inches, 1.71 inches above normal, for the Northwest Region
% Z, o (see Precipitation table, departure from normal, past 12 months column). This
< g P was the wettest year of record for the Northeast Region, the second wettest for the
O~ = Central Hills and Southwest regions, the third wettest for the Northeast Hills and
E = = Southeast regions, the fourth wettest for the Centrat and West Central reglons,
oW the fifth wettest for the South Central Region, and the eighth wettest for the North Northwest Northeast
e 'g % Ceniral Region. Andover (Ashtabula County) reported the greatest amount of 385
) {continued on back) 209
S : 3.27 North Central
8 E . PRECIPITATION Ragfitng Rttt ST o 146
= .
Palmer 177
. DEPARTURE FROM NORMAL (IN.) Drought
Regian This Past Severity West Cantral
Amount (in) Month 3 Mos. 8 Mos. 12 Mos. | 24 Mos. Index* :
Narthwes 4086 | +1.68 | +0.66 .71 088 | +1.9 i:%
Norih Central +1.76 +2.98 +4.88 +7.34 | +11.09 | +45 Southeast
Northeast +1.21 +4.32 +8.41 +13.58 +14.38 +6.1 595
Hortwest West Central +1.90 +1.95 +3.36 +9.82 | +14.85 +4.6 Southwest KT}
315T553 Central +1.24 +1.91 +2.15 +9.20 +14.01 +3.9
Central Hill +1.89 +2.66 +4.13 +10.04 +13.07 +5.0 %
Northeast Hills +1.30 +2.62 +3.74 +8.28 +6.36 +4.2
West Central Southwest +1.30 +1.17 +1.88 +14.93 +18.23 +5.1 STATE
4651
T o South Ceniral +0.65 +1.24 +1.42 +9.35 +0.06 +3.3
> ouheast Southeast +0.23 +0.73 +2.22 +10.19 +9.83 +3.9 3.82
e State w124 | +208 | +3.28 1956 | +11.03 148
*Ahove +4 = Extreme Moist Spell  -0.5 To -0.9 = Incipient Drought Average (in) .
3.0 Te 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought
2.0 To 2,9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought Percent of normal
Average (in) l.g To 1.9 = Moist Spell 1 -3.0 To -3.9 = Severe Drought
- 0.5 To 0.9 = Incipient Moist Spe Below -4.0 = Extreme Drought
Percent of normal 0.4 To-0.4 = Near Normal




HMEAN STREAM DISCHARGE
This Month STREAMFLOW during December was
Brainage | Mean . noticeably above normal throughout the state.
River and Location Area | Discharge N% of | % of Normal Past Flows were high enough to be considered
{Sa.Mi) | (CFS) arma 3 Mos. SMos. | 12 Mos. excessive in all drainage basins statewide,
- " - Flows in north-central, western and south-
Grand River near Painesvilie 885 2 '

Groat Miami Bi Hami 8 381 141 179 169 187 western Ohio were the second or third high-
reat |.am| iver at Hamition 3,630 9,968 2n 232 182 195 est of record for Decemmber with flows in the
Huyon River at Milan 371 1,078 728 402 221 162 other areas of the state easily ranking in the

Killouck Creek at Killbuck 484 1,427 383 341 235 183 top ten highest for December.-
Litile Beaver Creek near East Liverpool 496 1,296 292 277 171 146 Flows at the beginning of the month were
Maumee River at Waterville 6,330 13,495 24 noticeably above normal throughout the state.
Muskingum River at McGonnelsvillo 7422 : 2o o = tenerally, flows declined during the first ten
- g. il d 16,120 226 208 151 159 days of the month with all drainage basins
Scioto River near Prospect 567 1,969 752 564 293 182 having their month's lowest flows during
Scioto River at Higby 5,131 11,886 259 235 189 194 December 10-11. The greatest flows for the
Stillwater River at Plaasant Hill 503 1,419 352 301 195 173 month occuured reglonally at different times

following the passage of storm systems gen-

(4.81-01;\ihe charf)
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erally during December 12-13 in northern

Ohio, during December 18-19 in central,
eastern, and southern Ohio, and during December 24-25 in western and
northwestern Chio. Flows at the end of the month remained noticeably above
normal throughout the state.

Streamflow during the 1996 calendaryear wasnotably above normal through-
out the state (see Mean Stream Discharge table, departure from normal, past 12
months column). Flooding occurred during January and during the late spring
and early summer months. The January flooding was caused by rapid snowmelt
and rain falling on frozen ground. The counties that border the Ohio River were
the most severely impacted. Much of the runoff came from the drainage area of
the Ohio River in Pennsylvania. Flooding that occurred during April, May, and
June was caused by heavy rain showers and locally severe thunderstorms
throughout the period. Soils were at or near moisture retention capacities thus
resulting in increased runoff, Many locations had record or near-record May
flows. December flows were also near-record in north-central, western, and
southwestern Ohio.

RESERVOIR STORAGE for water supply during Becember increased sharply
in the Scioto basin reservoirs and declined slightly in the Mahoning basin
reservoirs. Storage remained noticeably above normal in both basins.

Reservoir storage at the end of December in the Mahoning basin index
reservoirs was 81 percent of rated capacity for water supply compared with 83
percent for last month and 68 percent for December 1995. Month-end storage
in the Scioto basin index reservoirs was 97 percent of rated capacity for water
supply compared with 76 percent for last month and 88 percent for December
1995.

Surface water supplies were adequate throughout the 1996 calendar yeat.
Storage in both on- and off-stream reserveoirs was near or above normal
throughout the year. High water levels were a nuisance during the winter and
spring months as flood-control reservoirs often needed to utilize available
storage. Some reservoirs in the lower Scioto River basin reached record or near-
record levels during May. Recreational reservoirs easily maintained surnmer pool
levels during most of the season. At the end of the year, surface water supplies
are in excellent condition.

RESERVOIR STORAGE FOR WATER SUFPLY iy
MAHONING, RIVER BASIN
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GROUND WATER LEVELS during De-

B GROUND-WATER LEVELS i
Based on daily lowest level in feet below land- surface datum

cember rose throughout the state. Net
changes during December from last month's Endex “."Il.?]?;‘ Del[_’?cjr:;”e Changse in fest from:
levels were noflccably greater than usually Well Location Aquifer Month Normal Lasi Month | _Year Ago
observed, Generally, levels rose steadily - —
throughout the month in consolidated ad F-1 W. Rushville, Fzirfield Co. | Sandstone 16.92 -0.07 +1.46 . +1,98
most deep, unconsolidated aquifers while Fa-1 Jasper Mill, Fayette Co. Limestone 8.10 +0.06 +1.69 -0.52
levels in shallow, unconsolidated aquifers Fr-10__ | Columbus, Franklin Co. | Gravel 42.34 +1.78 +0.55 +0.42
;m?;%ﬁﬁgzlgedpltaﬂon. rising H-1 Harrison, I-.|amilton Co. Gravel. 21.05 +1.77 +1.37 +2.36

. Hn-2a | Dola, Hardin Co. Dolomite 8.84 +0.10 +1.80 +0.08

The 1997 water year recharge season is -

off to a good start as far as ground water Po-1 Windham, Portage Co. Sandstone 19.55 +1.08 +0.54 +1.59
supplies are concerned. Current ground Tu-1 Strashurg, Tuscarawas Co| Gravel 12.63 +0.65 +1.78 +3.47
water levels are near or slightly above nor- '
mal in consolidated aquifers and faverably
above normal in most unconsolidated aqui-

fers. This year's levels are alse notably above last vear's levels in most aquifers,
especially in the eastern half of the state where levels have been slowly recovering
from deficient recharge during the past few years.

The 1996 calendar year was good for ground water supplies. As the year
began, levels were just beginning to recover from dry conditions in 1884 and
1995. The year roared off to a good start as significant recharge occurred after
the January thaw when snowmnelt and rain combined to produce high-water
conditions in many areas of the state. Although ground water levels in aquifers
in the eastern half of Ohio remained below normal, they were well on their way
to recovery after January. Additional recharge continued through the middle of
June as the late spring months were unusually wet. By early summer, ground
water levels throughout the state had finally recovered to near or above normatl
levels. Ample precipitation during the summer months reduced demand, and
although August was very dry, ground water supplies continued to remain in
good condition. Seasconal declines in ground water levels during September and
October, erthanced by the lack of August precipitation, did not have a serious
adverse effect on ground water supplies. Favorable cilmatic and soil moisture

_conditions during the late autumn months resulted in recharge starting in

November and continuing steadily through the end of the year. Ground water
supplies are in good condition at the end of 1996.

LAKE ERIE level rose during December. The mean level was 572.47 feet
(IGLD- 1985}, 0.13 foot above last month's mean level and 1.84 feet above normal,
This month's level is 1.24 feet above the December 1995 level and 3.27 feet above
Low Water Datum.

The U. S. Army Corps of Engineers reports that precipitation in the Lake Erie
basin during December averaged 3.1 inches, 0.5 inch above normal. The entire
Great Lakes basin also averaged 3.1 inches of precipitation during December, 0.8
inch above normal. For calendar year 1996, the Lake Erie basin averaged 41.2
inches of precipitation, 6.3 inches ahove normal, and the entire Great Lakes basin
averaged 36.8 inches, 4.5 inches above normal.

Lake Erie remained above the long-term average level throughout the 1896
calendar year. The U. S. Ay Corps of Engineers predicts that, based on the
present condition of the lake basin and anticipated future weather conditions, the
level of Lake Erie should remain above the long-term average for the next several
months.
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Base period: 1900-1991

jRecord high and low, year of occurrence

Water level (ft below land surface)

j GROUND-WATER LEVELS

H-1 Harrison (sand and gravel aquifer}
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Base periods: H-1, 1951-1990. Hn-2a, 1955-1990.

Po-1, 1947-1990 Record high and low, vear of occurrence
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