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d 38T 20wt o !
ST 332 :b 3= 55 o The new fact sheets are: i
RIS : =3 o 11w e " {
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gs & Sy ®3ISE =) FS-18* “The Hydrologic Cycle . State Park (Clermont County). Gallipolis Locks and Dam (Gallia
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{ = held on February 9, 1993. Afinal report to the Governoristobe ¢ car averaging 14.25 inches, 5. 10 inches above normal
I completed by theend of the year, Several staff members from ¥y ; g 1% e ) .
; the departments of Natural Resources, Health, Transportation | Precipitation for the 1993 calendaryear is off to a good start in most
P P !

and Development along with the Environmental Protection areas of the state as far as water supplies are concerned. Continued
Agency and the Water Development Authority have been asked - normal or near normal precipitation during the next several months
to be available for input and technical assistance aswellaschair |, will insure adequate recharge to ground-water supplies.
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DEPARTURE FROM NORMAL (IN.) Drought
Region This Past Severlty West Central
Manth 3 Mos. 6 Mos. 12 Mos. | 24 Mos. Index”

: Morthwest +1.35 +4.24 +7.25 +0.03 +6.24 +4.2 %
4 Narth Central +1.36 +4.76 +7.72 +11.80 +4.50 +5.2 Southeast
i Noriheast +1.17 +3.66 +6.80 +9,65 +1.02 +8.0
‘] Weast Contral +0.72 +1.69 +1.08 +5.74 -2.04 3.3 Southwest 3.07
g Contral +1,08 +1.80 +1.11 +4.92 -3.78 +3.1
j Central Hills +0.84 +1.77 +1.69 +3.93 6,13 +1.7 %

Nonhesast Hils | +0.37 +0.90 +1.98 +1.41 -8.86 +3.2

Southwast +0.70 +0.61 .75 -0.87 -3.59 +.8
f South Geniral -0.65 -0.96 -4.50 -5.85 -0.15 +0.3 STATE
f Southeast +0.10 0 -2.63 -3.49 -8.38 +0.7 247
‘} State +0.71 +1.85 +1.98 +3.57 -3.00 126
|

*Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Inclpient Drought

; 3.0 To 3.9 = Very Moist 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
) 1.0To 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




M efng® MEAN STREAM DISCHARGE sy

STREAMFLOW duringJanuary was
above normal throughout the state.
Flows were high enough to be consid-

This Month o . oo Flows dus

Drainage | Maan ered excessive statewide. Flows during

River and Locatlon Area | Discharge N% °1| % of Normat Past January were noticeably greater than

(Sq. Mi.) | (CFs) orma 3 Mos. 6Mos. | 12 Mos. December’s flows. Preliminary data

Grand River near Painesville 685 2,218 210 146 160 103 indicates that 1;[0“’5 in the northern

Great Miami River ai Hamill 3630 | 7,591 | 256 142 147 103 one-third of Ohio were at near-record

foat Miam ~lver al Tamiton : : January levels. The Grand River near

Huron River at Milan an 1,185 334 419 428 187 Painesville gauging station recorded its

Kil!suck Creak at Killbuck 464 1,017 270 203 282 131 second 1%lreai;est flow for January; the

Litlle Boaver Craok near East Livorpool 496 1180 | 238 212 267 102 Huron River at Milan gauging station

v Rl T Watorvill 6290 recorded its third greatest January flow;

avmee Rivar at Waterville s 21,984 698 326 320 165 and the Maumee River at Waterville

Muskingum River at McConnelsville 7,422 15,720 199 129 157 88 gauging station recorded its fourth
Scioto River near Prospect 567 1,580 487 308 306 145 greatest January flow.

Scioto River al Higby 5,131 14,195 382 201 194 108 Flows at the beginning of the month

Stilwater River at Plaasant Hil 500 1,110 307 207 201 121 were above normal in northern Ohlo

but below normal in southern Ohio.

\

Discharge (cu [{/sec/sq mi)
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MEAN STREAM DISCHARGE FusfuRu™u™R)

GREAT MIAMI RIVER at Hamilton

Drainage area: 3630 sqg. mi.

LITTLE BEAVER CREEK near East Liverpool

Drainage area; 496 sq. mi.
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MAUMEE RIVER at Watervill

©

Drainage area: 6330/ sq.mi.
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SCIOTO RIVER at Higby

Drainage area: 5131 sq. mi.

Base period for all streams: 1961-1990

/

Most drainage basins in the southern
two-thirds of the state recorded their lowest flows for January durin,
the first few days of the month. Most other drainage basins reach
their lowest flows around January 20 and a few, at the end of the
month. Widespread precipitation on January 4-5 and 12-13 brotrlght
streamflows up. The northern and western parts of Ohio recorded
their month's greatest flows on January 5 while drainage basins in
eastern and southeastern Ohio reached peak flows around mid-
month. Mostdrainage basins were still flowing at above normal levels
at the end of the month, but a few basins along Lake Ere were at
slightly below normal levels.

RESERVOIR STORAGE for water supply-during January de-
creased slightly in the Mahoning River basin and increased sli%htilg
Ln the Scioto River basin. Storage remained above normal in bo

asins.

Reservolr storage at the end of January in the Mahoning basin
index reservoirs was 79 percent of rated capacity for water supply
compared with 80 percent for last month and 43 percent for January
1892, Storage at the end of January in the Scioto basin index
reservoirs was 105 percent of rated capacity for water supply
compared with 103 percent for last month and 64 percent for
January 1992,

Surface-water supplies are at or above normal seasonal levels
throughout the state. These favorable conditions of early 1993 are
anoticeable improvement over the unusually low levels of early 1992.

RESERVOIR STORAGE FOR WATER SUPPLY gy

MAHONING RIVER BASIN
Base period: 1946-1880
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GROUND-WATERLEVELS dur-
ing January rosc throughout the
state. Net rises from December's

PP us™ny GROUND-WATER LEVELS g

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

levels ranged from nearly equal to Mean Departure . ;
about half that usually observed. Index . ) This ;?mm Change in feet from:
Ground-water storage is currently Well Location Aquiter Month Normal | LastMonth } YearAgo
above normal in the western half of F-1 W. Rushville, Fairfield Co. | Sandstane 17.54 -1.99 +0.83 +4.11
Ohio, but remains below normal in Fa-1 | Jasper Mill, Fayette Co Limestone 7.36 +0.08 4030 42.79
the easterm half, still recoverin t - . = - .
from the drought conditions of 199 Fr-10 Columbus, Franklin Co. Gravei 42.60 +1.01 +0.36 +0.31
and ecarly 1992. H-1 Harrison, Hamilton Co. Graval 21.80 +0.23 +1.00 +1.76
Ground-water storage continues Hn-2a | Dola, Hardin Co, Dolomite 6.12 +2.08 +0.13 +5.27
3‘11 (;I‘liplr:‘:fie‘l:g‘)lgl fthl:stdroughgin- Po-1__| Windham, Portage Go. Sandstons 21.04 -0.49 +0.40 +1.83
o year. -ur Tu-1__| Strasburg, Tuscarawas Co| Gravel 13.73 -0.80 +0.59 +2.17

rentlevels range fromsli above
to more tl'l:ig five feetg;llgg;re the
levels of a year ago. Even though -
eastern Ohio’s aquifers continue to
remain below normal, ground-water storage is at acceptable levels
throughout the state,

LAKE ERIE level rose noticeably during January. The mean level
was 572.83 feet [IGLD-1985}, 0,47 foot above last month's mean level
and 2.23 feet above normal. This month's level is 1.65 feet above the
January 1992 level and 3.63 feet above Low Water Datum.

SUMMARY

Precipitation was above normal throughout most of Ohio with only
the South Central Region having belownormal precipitation. Stream-
flow was excessive statewide. Reservoir storage was about the same
as last month and remained at above normal seasonal levels.
Ground-water storage improved and remains above normal in west-
ern Ohio and below normal in eastern Ohio. Lake Eric level rose 0.47
foot and was 2.23 feet above the long-term January average.

LAKE ERIE LEVELS at Fairport mygsig g
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105184

Hn-2a Dola {dolomite

Water level [{ft below land surface)

14 ._Po-1 Windham

sandstone aquif

1992

1893
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Base periods: H-1, 1951-1290. Hn-2a, 1955-1990.
% Po-1.1947-1990 ERecord high and low, year of occurrence J
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Radisson Airport Inn, Columbus, will oifer three concurrent con-
ference sessions: :

-Pollution Prevention
-An Ecosystem Approach to the Environment
-Environmental Stewardship.

o one-third. The state average is 13.82 inches, 1.25 inches above i
g - 2] rged ) normal, Regional averages range from 16.68 inches, 3.68 inches | AV
2, - = = B . above normal, for the Northeast Region to 11.30 inches, 2.82 ’ s - ‘

=00 L Lol R SR = g ® § inches below normal, for the South Central Region. Precipitation ‘ o & =2 .
) § wE o S 3 ] S 2 § U’E © 5%3 C durin thfi_ firgt %Ve r?fgnths or{ the 1%93 water ycalr has been |
g3 w2 e 598 Fon favorable for both surface and ground water supplies, Near- ‘ ‘Q g F
£ = % 308 g =& S gE D g E normal precipitation for the next few months, the remainder of the February 1993
=g e T o ST TS S % = recharge season, will continue to benefit both surface and ground ‘
§ g“g crg_‘ QR CEJ‘ B F g = “Ei"é == g & 8 water supplies throughout Ohfo. : Compiled By David H. Cashell
=A== R : : ! :
S2ighh FAESE, 357AF | : Hydrologist
SRS g8 T_ITRE =7 8 E NOTES AND COMMENTS Water Inventory Unit
ng S o =TE" o} [
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Iteflr  pEiefis 3 S é ENVIROLINK 1993 - THE GOVERNOR'S CONFERENCE ;
TR 2. das.y o5 2 ON OHIO AND THE ENVIRONMENT ' :
oo — S oSen o L

& @ AR & ?,- 3R £ S éh e Mark your calendar now for Monday, June 14 and plan to take ‘ PRECIPITATION for February was slightly below normal through- j PRECIPITATION

TR = 3 2 part in “EnviroLink 1993-The Governor’s Conference on Ohio and out most of Ohio; scattered locations in the souﬂawestem and eastern ! FEBRUARY 1993
I % o f the state had ab rmal precipitation. The stat :

Bt = = E B, the Environment.” You'll also want to reserve the following day, areas of the state had above no: precipitation. The state average :

a3y T8 NO&Rg o= Tuesday, J 15, £ f al inft tive field irips which was 2.14 inches, 0.10 inch below normal. Regional averages ranged

=5 § EE sS=33 98 e e coneroncs toaics | Initiated by P orge | from 2.62 inches which s normal for the Southwest Region'to 1.65

=rF 45 S EES = relate to key conference topics. Initiated by Governor George V. [om &, ches witien 1s no. or the Scuthwest Region 1o 1.

= =3 o S == Voinovich, EnviroLink 196 ks to strengthen existing linka inches, 0.19 inch below normal, for the Northwest Region. Andover

= = = = 2o inovich, Envirolin seekstos : g ges (Ashtabula G ) rted th test tof initation f

2L 5 PP S ILZ = and build strong new partnerships for tackling Ohio's environmen- tal ounty) reported the greatest amount of precipitation for

=5 9 . mE3 2 % = tal challenges through an unprecedented gathering of representa- the month, 3.98 inches. Wauseon [Fulton County) reported the least

=g En 309 = tives from Ohie business and industry, education, government, amount, 1.00 inch.

2F = B % IRE a8 g agriculture, community groups and environmental organizations. Precipitation during February fell in the form of both rain and snow

SR 2T SR The day-long EnviroLink 1993 program, to be held at the as winter ﬂna]lg made its arrival statewide during the second half of

the month. The first 10 or 11 days of the month were dry with
generally above normal temperatures. Conditions deteriorated quickly
as rain moved through the state and, as cold air pushed in, this
changed to snow. It was the season's first significant accumulation of
snow for many areas including central Ohlo. Precipitation fell on
most daﬁs during February 12- 18, mostly in the form of snow after the

Environmental Education Fund, a program of the OEPA. total to about 91 inches, 9 inches above normal.

Precipitation for the 1993 calendargea: ﬁs abovzimngal thr&ugh-
outh Central and Southeast

,f:'l_“ .
(v 25 29 9% 882
= = = .
N 2 & 7% = . . 14th. The season’s first arctic air mass moved into Ohio on February
2 ; @ Z E 8 = P llA S.eneg of o%ﬂo??l, ds.ly-long éieldEtrlEs }_‘3 slfhle!;iguged for the 17 bring with it sub-zero temperatures. Temperatures warmed up
H 2 ; n D= = o ?“3{‘5 tl'?y'l heon md - onfe- ay nv}cmrialn is 845 %ro%rargj and melted much of the snow on February 21. The warm alr also
O £ o S o Z }.;‘l: du tr?g C:S;“f' con a‘l‘lm?orré ei;et;'l:tei(;?la r?mte?—ia.‘lss o r?.ll:er brought moisture into the state which fell as rain. However, another
T 5 & g I % informagon contaﬂi’ene Probagsco Ohio Alliance for the Environ- cold front moved through Ghlo and changed the precipitation to snow
H o o £ & o i 445 King Ave. Columbus, Oh, 43201, phone (614) 421- by February 22. A tornado was reported in Scioto County with the
i o = 5 EZE ZB15. ng Ave., Columbus, O, ' P i passage of this cold front. More snow fell in many areas of the state
g = 5 =B % . ) . o ¢ onFebruary 26. Snow remained on the ground in most areas of the
B e : Ca = EnviroLink 1993 is being coordinated by the Ohio Department L state at the month's end. February snow totals were above normal in
| Fri el of Education, Ohio Department of Natural Resources, Ohio Envi- 1 most areas of Ohio. Cleveland Hopkins Airport (Cuyahoga County)
& £S % -ronmental Protection Agency, Ohio Alliance for the Environment, I reported its snowiest February on record receiving slightly more than
g B Ohio Chamber of Commerce and the Ohio Conservation and ! 39 inches of snow. Chardon (Geauga County), Ohio’s snow capitol,
g = Outdoor Education Association. Funding is provided by the Ohio ‘ reported 33 inches of snow in February bringing its winter season
i o
H =
B~
3
S~
T

i
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E out most of the state with only the
|

NEW PUBLICATION regions having bel 1 {pitation. The stat 15 5.61
ow normal precipitation. The state average is 5.
RAINFALL FREQUENCY ATLAS OF THE MIDWEST | inches, 0.61 inch above normal. Regional averages range trom 6.55
(BULLETIN 71) {  inches, 0.70 inch above normal, for the Southwest Region to 5.18
by Floyd A. Huff and James R. Angel . inches, 1.16 inches above normal, for the Northwest Region. The
The Midwestern Climate Center and the Illinois State Water ! South Central Region average 1s 5.20 inches, 0.95 inch below normal.
Survey have just released this new publication which updates the i Precipitation for the 1993 water year {s above normal in the
information contained in the Weather Bureau's Technical Paper ¢ northern two-thirds of the state and below normal in the southern Northwest
40, published in 1961. The new report al;l;resents the results and : ‘ {contirnued on back) 2.10
metgodolo gy ofan intense study of rainfall frequency relationships P x PRECIPITATION 1,65 North Central
throughoul the Midwest {Illinois, Indiana, Iowa, Kentucky, Michi- ; ‘ RSt g 1.78
an, Minnesota, Missouri, Ohio and Wisconsin). Rainfall amounts : W
ave been determined for recurrence intervals from 2 months to : Palmar
100 years for durations of{? minu(tes ﬁo l'gli:lays. The&’:.‘i.sults El!ire DEPARTURE FROM NORMAL (IN.) - Drought
resented as spatial distribution (Isohye maps. Additionally, i Reglon P Severity
Ttatistical caleulations have been made that determined the same * A v ﬁlm vos. | 2amos. | Index West Central
information for each climatic division within all the midwestern ‘ Norwost 019 154 pp .41 580 25 210
states. This is presented in tabular form. The report also examines ‘ ornwes : 1 +8, 9, +5. +3. 160 )
such things as the time distribution characteristics of heavy ' North Cantral -0.09 +1.55 +8.50 +11.30 +4.81 +4.8 Southeast
rainfall during a storm and other storm characteristics includi:ﬁ | Norheast -0.07 +1.43 +5.05 +0.78 +1.40 +5.5
orientation and movement, seasonal distribution of heavy rainf: West Central 0.0 .0.82 +0.84 +6.93 168 ey Southwast
and areal, spatial and temporal variability, g Cont
. } rall -0.03 -0.32 +0.86 +5.98 -3.60 +2.4 :
Bulletin 71 costs $15 (includes postage and handling) and can i Contral s 059 072 .26 4.36 5.90 oy 2.62
be ordered from the Midwestern Climate Center, Attm: Jean - : : - : - 100
Dennison, 2204 Griffith Dr., Champaign, IL, 61820-7495, phone . Northeast Hills +0.19 -0.04 +1.01 +2.34 -B.34 +2.7
(217) 244-8226. Make checks payable to University of lllinois c/o i Southwest 0 -1.08 -0.75 +0.82 -3.80 +1.6
Illincis State Water Survey. | [ South Gentral 0.30 -2.06 -5.98 -5.13 980 | +04
Southeast =012 -0.94 -2.07 -2.42 -8.55 +0.8 2.14
SUBSCRIPTION RENEWAL - [sme 010 | 014 | +1.56 +433 | 284 98
All recipients of the “Monthly Water Inventory Report for Ohio” . .
; P ; Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Incipient Drought Average (in)
must return the notice in last month's report by April 9, 1993 in 3.0°To 3.9 = Very Motst Spell +1.0To -1.9 = Mild Drought Percent of norrmal

order to continue to receive this publication. Please notify the
Division of Water immediately of a change in address as this will
help us reduce our mailing costs. As always, comments and
suggestions are welcome and can be addressed to the author.

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




GROUND-WATER LEVELS

#@ MEAN STREAM DISCHARGE #

GROUND-WATERLEVELSdur-

STREAMFLOW du February
ing February were stabie or rose

was below normal throughout Ohio. . \
Based on daily lowest level in feet below land-surface datum

This Month Flows during February were notice- slightly when compared with last
Drainags | Mean % of Normal Past ably lower than the excessive flows month’s levels, Generally, ground- v O -
River and Location Area | Discharge N% °f| during January. Flows in the Huron water levels declined during the Index T%?“ Bg'fg'}rl‘"e Change in feet from:
{Sq. ML) | {(CFS) Ormal | 3Mos. | 6Mos. | 12 Mos. River basin were low enough to be first three weeks of February and Waell Location Aquitar Month Normal | Last Month | Year Ago
Grand River near Painasville £85 1,654 79 100 135 108 considered deficient. rose during the last week respond- ; .36 +1.70 +5.90
Fl t the beginni fFeb ing to the precipitation and snow- F-1 W, Rushville, Fairfisld Co, | Sandstone 15.84 3
Groat Miami River at Hamilion 3,630 8,743 77 m 124 19 we,-eog:a?- oreshe tly Iil,gef:,w eml;u 3 melt durfng ebruary 21-22, Fa-1 | Jasper Mill, Fayeite Co. | Limastona 6.96 +0.12 +0.40 +2.00
Huron River at Milan 3n 186 40 142 278 181 throughout the state. Generally, flows Ground-water storage continues to Fr-10 | Columbus, Frankiin Co. | Gravel 42.09 +1.00 +0.51 +0.75
Killbuck Creek at Kitlbuek 464 444 63 121 178 135 continued to decline until just before show slow thrgvement through- H-1 Harrison, Hamilton Co. Gravel 52185 0.75 0.25 .27
Little Beaver Creek near East Liverpool 496 686 82 140 174 108 the middle of the month with most out the state; however, ground- - "
- drainage basins reaching the month's water levels remain below normal Mn-2a | Dola, Hardin Co. Dolomite 5.24 +1,10 0.12 +3.28
Maumae RIVO.I at Walervilla 6,330 2,783 49 166 247 160 lowestgﬂows during February 9-11. in the eastern half of the state, Po-1 Windham, Portage Co. Sandstona 21.00 -0.60 +0.04 +2.02
ML!skingum River at MeConnelsville 7422 8,773 72 114 13 93 Flows increased following the month's Ground-water storage currently Tu-1 Strasburg, Tuscarawas Co| Gravel 13.63 -1.49 +0.10 +2.02
Scioto River near Prospact 567 388 58 140 189 148 first precipitation during February 12- is more favorable than at this time
Scloto River at Higby 5,131 6,504 86 140 145 116 16and ﬂ:enagainé’olloudngw}desprcad last year. Cu1irent i.lv:velg range
Stliwater River at Pleasant HIl 503 440 79 113 136 126 recipitation and snowmelt during fromoneto nearly six feet above the s GROUND-WATER LEVELS &
Igebruary 21-22. Most drainage ba- February 18992 levels. Current conditions, including such things as
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Normal

sins recorded the month's greatest
flows during February 22-23. Flows declined after these peak flows
until the end of the month finishing February with below normal
flows in most drainage basins.

RESERVOIR STORAGE for water supply during February was
nearly unchanged from last month, increasing slightly in the
Mahoning River basin and decreasing slightly in the Scioto River
basin. Storage remained above normal in both basins.

Reservoir storage at the end of February in the Mahoning basin
index reservoirs was 80 percent of rated caﬂacity for water supply
compared with 79 percent for last month and 46 percent for
February 1992. Storage at the end of February in the Scioto basin
index reservoirs was 104 percent of rated capacity for water sup];ly
compared with 105 percent for last month and 64 percent for
February 1992.

RESERVOIR STORAGE FOR WATER SUPPLY)

MAHONING RIVER BASIN
Base period: 19846-1890
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1983

= = == Current

soil molsture, streamflows and long-range forecasts, favor a contin-
ued imtgmvement in ground-water storage throughout the remain-
der of the recharge season.

LAKE ERIE level declined during February. The mean level was
B572.70 feet (IGLD-1985}, 0.13 foot below last month's mean level and
2.10 feet above normal. This menth's level is 1.40 feet above the
February 1992 level and 3.50 feet above Low Water Daturm.

Lake levels throughout the Great Lakes are above normal and
noticeably above normal in the lower lakes, especially Lake Erie and
Lake Ontario. Many of the lower lakes did not experience the normal
seasonal decline usually cbserved during the late summer, fall and
early winter months. As a result, current Great Lakes’ levels are
Fcnerally higher than last year's levels as the season for risin% lake
evels begins. The U.S. Army Corps of Engineers is projecting levels
throughout the Great Lakes to remain above normal for the foresee-
able future, but below the record-high levels established during the
mid-80s in most of the lakes.

SUMMARY

Precipitation during February was slightly below normal through-
out most of the state. Streamflow was below normal statewide.
Reservoir storage was unchan%ed and remained above normal.
Ground-water storage was stable or improved sliihtly in most
aquifers. Lake Erie level declined and was 2,10 feet above the long-
termﬂf‘ebma.ry average. Water supplies are in good shape througl%—
out the state.
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{continued from frort page)

Southwest and West Central reFions. The state average is 9.18
inches, 0.79 inch above normal. Regional averages range from
10.12 inches, 1.04 inches above normal, for the Southeast Region
to 7.80 inches, 0.24 inch below normal, for the West Central Region
[stie Pre;:ipitation table, departure from normal, past three months
column),

NOTES AND COMMENTS

REPRINTED PUBLICATIONS

The Division of Water annournces the availability of the following
publications which had been out of print:

The Ground Water Resources of Butler County
by James J, Schmidt .

The Ground Water Resources of Columbiana County
by Katie Crowell

The Ground Water Resources of Wayne County
by Katie Crowell :

These maps are three in a serles of county ground-water
resources maps which have been completed for 83 of Ohic's 88
counties. Ground-water resource maps are prepared by staff
hydrogeologists. These maps show the regional . ground-water
cf‘{aracteristics based on interpretations of water well drilling
records and local geology. These color-coded maps provide well log
data for many point locations. Information provided by the maps
also include typical depths of wells, water-bearing formations and
estimated y!c?r s for wells in the area.

Ground-water resources maps can be used as a guide to locate
new or expand existing ground-water supplies. The maps are
uscful to homeowners, ground-water consultants, engineers, plan-
ners and developers.

These maps cost $7.29 each (includes postage, handling and
tax). They can be ordered from: ODNR-Publications Center, 4383
Fountain Square, Building B-1, Columbus, Ohio 43224-1362.
Make checks payable to ODNR-Publications Center.

ADAMS LAKE DAM REPAIR PROJECT UNDERWAY

Invesligations to determine the permanent repairs needed to the
dam at Adams Lake State Park were began in early March. The lake
level was lowered six feet last December while making temporary
repairs after a leak in the earthen dam caused concern. Temporary
repairs were completed on Christmas Eve and five families, evacu-
ated as a precaution, were allowed to return home. Although
seepage confinues to cccur from the area stabilized by the tempo-
T repairs, the dam, built in 1947, is considered to be stable with
the lowered lake levels.

Soil borings from the dam to determine the type of material and
stability of the soil are needed to evaluate the full extent of the
possible internal structure problems and repair options. A prelimi-
nary repert-detailing the repair options is expected soon. A final
report including construction drawings, specifications and cost
estimates is expected by mid-summer.” While work on the dam {s
being made, plans are underway to re-evaluate the entire lake
ecology including sedimentation issues. Construction on the dam
should begin later this year.

OWWA WELL CONSTRUCTION CONFERENCE

The Ohio Water Well Association (OWWA) will hold its annual
well construction conference on May 20-21, 1993 at the Kent State
University in Kent, Ohio. This two-day event will include both
classrpom instruction and field demonstrations.

The May 20 classroom sessions will include wide-ranging topics
covering well logs, well screens, pump sizing, grouting techniques,
well and bore hole abandonment and others. Activities during the
May 21 field day will demonstrate several of the classroom topics as
weﬁ' as dril[inﬁ methods and well pump tests. Two six inch
production wells will ke drilled to serve the frrigation system for
Kent State's outdoor practice facilities.

For registration material or additional information, contact Dan
Schlosser, Executive Director, OWWA, P.O. Box 310, Caledonia,
Chio 43314, phone: (419) 845-2023.

PRECIPITATION for March was above normal in the eastern two-
thirds of Ohio and below normal in the western one-third. The state
avers::%e was 3.56 inches, 0.18 inch above normal. Regional averages
ranged from 4.68 inches, 1.06 inches above normal, for the South-
east Region to 2,31 inches, 0.95 inch below normal, for the West
Central Region. Chardon (Geauga County) reported the greatest
amount of precipitation for the month, 6.81 inches; Belleville Locks
and Dam (Meigs County) reported 6.62 inches, the only other location
reporting more than 6inches. Fort Loramie (Shelby County) reported
the least amount of precipitation for March, 1.69 inches. A few other
locations in the west-central area of the state also reported less than
2 inches of precipitation for the month;

Precipitation during March fell in the form of both rain and snow,
but the snow was the most memorable for many areas. Precipilation
fell over much of the state on more than half of the days of the month,
but daily amounts were generally light with a few exceptions. Durin,
March 3-5, many areas of the state received around 1 inch o
precipitation and some areas in extreme southern and southeastern
Ohio, more than 2 inches. The most notable storm event during the
month was the blizzard experienced on March 13, The eastern and
southeastern areas of the state were hit the hardest, Snow amounts
of more than 20 inches were reported. Drifts of up to six feet closed
many roads. Snow totals for the month were above normal in the
eastern half of the state. Youngstown Airport (Trumbull County)
reported nearly 31 inches of snow, a record for March and the second
highest amount for any month. The month's last significant precipi-
tation fell during March 22-25 during which time more than 1 inch
fell in many areas of the state.

Precipitation for the first half of the 1993 water year is above
nermal in the northern two-thirds of the state and below normal in
the southern one-third. The state average is 17.38 inches, 1.43
inches above normal. Regional averages range from 20.76 inches,
4.65 inches above normal, for the Northeast R:%ion to 15,39 inches,
2.82 inches below normal, for the South Central Region {see Precipi-
tation table, departure from normal, past six months column on this
Eage}. The precipitation during the 1993 water year recharge scason

as been beneficial for both surface and ground water supplies.

- Precipitation for the 1993 calendar year is above normal through-
out most of Ohio but slightly below normal in the South Central,

{continued on back)
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Palmer
DEPARTURE FROM NORMAL (IN.) Drought
Region This Past Severily
Month | 3Mos. | &Mos. | 12Mos. | 24Mos. | ladex
Northwest 0.19 +0.97 +3.84 +9.07 +8.09 +4.5
North Gantral +0.37 +1.84 +5.38 +11.74 +6.09 +3.0
Northeast +0.87 +2.07 +4.65 +10.71 +2.62 +5.5
Wast Central -0.95 -0.24 +0.23 +6.65 -2.80 +2.3
Cantral +0.09 +1.12 +1.45 +5.79 -3.93 +2.4
Central Hills +0.68 +1.13 +1.43 +5.03 -4.72 +2.1
Nartheast Hills +0.69 +1.25 +1.31 +2.89 -6.97 +2.7
Southwast -0.98 -0.28 -1.00 +0.25 -6.31 +1.4
South Central 0.00 -0.95 -2.82 -5.20 -11.77 +0.8
Southeast +1.06 +1.04 -0.24 -1.75 -8.00
State +0.18 +0.79 +1.43 +4.52 -2.75
*Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Incipient Drought
3.0 To 3.9 = Very Moist Spell -1.0To - 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 = Extremne Drought
0.4 To-0.4 = Near Normal

MONTHLY WATER INVENTORY
REDORT FOR OHIO

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit

March 1993

Northeast

Southeast

4.68
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STREAMFLOW during March was
above normal throughout Ohio. Flows
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Normal - - = = Current

were high e:;ﬁubgh 1:;)1 be c&nsidered

Dralrage | Mean excessive in ut the southwestern

Rivar and 1 ocation Area | Discharge N%n:;tl % of Narmal Past area of the state. Flows during March

{Sq. Mi) | (CFS} 3Mos. | 6Mos. | 12Mos. were noticeably greater than the flows

Grand River near Painesville @85 4,308 | 226 156 151 129 fr:élriicr;gteg eer;t ; é’r{:ggugim}' daatﬂ-r
- ver ne

Great Miami Rlver at Hamllton 3,630 9,069 - 153 132 130 129 Painesville gauging station recorded

Huron River at Milan IN 1,585 226 179 254 215 its greatest flow Jor March forits period

Killbuck Craek at Killhuek 464 1,515 - 162 162 198 155 91’ record; the Huron River at Milan had

Liltle Beaver Croek near East Liverpool 496 | 2072 | 173 161 186 131 %\EIS jﬁf::%igz eat‘zsﬁv“’iaf Cl';lll ﬂ%W:(i Tﬁ:

- a r at Waterville ha

Maumee Rlver at Watervilte 8,330 20,859 163 191 221 182 third greatest: Little Beaver Creek near

Muskingum River at McConnalsville 7,422 24,490 151 143 131 111 East Liverpool and Scicto River near

Scioto River near Prospect 567 2,018 208 176 189 181 ll:/Ims eﬁt ad :]ht;._fr I{ﬁhx)rthk reaﬁast

Scloto River at Higby 5,131 16,945 184 156 154 138 larch {lows; and the uck Creek at

Stllwatar River at Plaasant il 500 | 1,388 | 1e8 131 142 150 g;l‘ﬁm‘:k had its sixth greatest March

Flows at the beginning of the month

were below normal in most areas of the state. Most drainage basins

had their lowest flows for March on the first or second day of the
month; a couFle basins had their lowest flows on March 16. Flows
increased following widespread precipitation during March 3-5.
Basins in the southern two-thirds of Ohio had their greatest flows on
March 5-6. After these peaks, flows slowly decreased until mid-
month after which time melting snow and rain brought flows back
up. Drainage basins in the northern one-third of the state had their
highest flows during March 24-26. Minor flooding was reported.
Flows at the end of the month were above no in most larger
basins, hut below normal in many smaller basins.

RESERVOIR STORAGE for water supply during March increased
in both the Mahoning and Scloto river basins. Storage remained
above normal in both basins.

Reservoir storage at the end of March in the Mahoning basin index
reservoirs was 96 percent of rated capacity for water supply com-
gared with 80 percent for last month and 63 percent for March 1892,

torage at the end of March in the Scioto basin index reservoirs was
ly compared with 104

105 percent of rated capacity for water su
arch 1962,

percent for last month and 74 percent for

RESERVOIR STORAGE FOR WATER SUPPLY gyt
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GROUND-WATERLEVELS dur-
ingMarchrose throughout the state.
Net changes from last month's lev-

PP al™Rs GROUND-WATER LEVELS wi s auyas

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

els ranged from nearly average to .
twice that usually observed. Gen- Index Mrﬁ?sn De ::::‘rt#m Change in feet from:
crally, ground-water levels rose Well Location Aquifer | Month | Normal _|LastMonth| YearAgo
were sgtable or deglined slightly dur. E-1 W. Rushville, Fairfield Co. | Sandsione 13.44 -0.13 +2.40 +7.61
ing the middle of the menth, and Fa-1 Jasper Mill, Faystia Co. Limesione 6.62 +0.23 +0.94 +1.54
then roseaﬁfmduring the last part Fr-10 | Columbus, Franklin Co. Gravel 41.53 +1.14 +0.58 +1.20
of the month. H-1 Harrison, Hamilton Co. Graval 21.06 -0.35 +1.09 +2.25
Ground-water storage continues Hn-2a | Dola, Hardin Go. Dolomite 5.54 +1.24 +0.70 +2.26
to improve from the low levels of a Poc1 Windham. Portans G Sandst 20.65 062 055 255
year ago th.roughout thc state. 0- ingham, Fortage Co. andsionse . =0, +0U. +d.
Current levels range from more than Tu-1 Strasburg, Tuscarawas Coj Graval 12.18 -0.76 +1.47 +2.08

one foot to wellover seven feet above
the March 1992 levels. Ground-
water storageis favorable statewlide

even though it remains at slightly below normal levels in the eastern
half of Ohio.

LAKE ERIE level remained stable during March. The mean level
was 572.70 feet (IGLD-1985), the same as last month’s leveland 1.83
feet above normal. This month's level is 1.05 feet above the March
1992 level and 3.50 feet above Low Water Datum.,

The U.S. Army Corps of Engineers reports that precipitation in the
Lake Erle basin during March averaged 2.9 inches, 0.1 inch above
normal. For the entire Great Lakes basin, March precipitation
averaged 1.4 inches, 0.8 inch below normal, Precipitation for 1993
through March in the Lake Erie basin has averaged 8.8 inches, 1.5
inches above normal. 1993 precipitation in the entire Great Lakes
basin has averaged 5.2 inches, 0.9 inch below normal.

SUMMARY

Precipitation was above normal in the eastern two-thirds of the
state and below normal in the western one-third, Streamflows were
noticeably above normal statewlide. Reservoir storage increased and
remained at above normal levels. Ground-water levels rose and are
noticeably higher than the levels of a year ago. Lake Erie leve]l was
unchanged and was 1.83 feet above the long-term March average.
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{coritinued from front page)

third. The state averageis 21.35inches, 1.8% inches above normal,
Regional averages range from 24.30 inches, 4.80 inches above
normal, for the Northeast Region to 18.40 Inches, 3.55 inches
below normal, for the South Central Region.

SUMMARY

Precipitation was above normal throughout most of the state
but below normal in extreme southeastern Ohio. Streamflow was
above normal throughout the state. Reservoir storage improved
and remained at above normal levels. Ground-water levels showed
mixed responses and remained below normal in the eastern half of
the state. Lake Erie level rose seasonally and was 1.81 feet above
the lgrﬁ%-termApﬂl average. Watersupplies are favorable through-
out Ohio.

NOTES AND COMMENTS

STUDENTS RECEIVE AWARDS FOR WATER RESOURCES
RESEARCH

Six outstanding students from around Ohio were presented the
Governor's Award for Excellence in Water Resources Research at
the State Sclence Day comget[tion on April 17, 1993. Students
who advance from local and regional science fairs are eligible to
compete at the State Science Day.

Recipients of this year's awards were:
Grade 10-12 Category
1st Place - Sara White, Harding H. S., Marion
“Draw the Right Tap”
2nd Place - Jennifer Weghorst, Carroll H. S., Dayton
“Macroinvertebrates: Stream Health Indicators”
31d Place - Donald Melvin, Chaminade-Julienne, Dayton

“Water Quality: Our Planet, Qur Future, OQur
Responsibilities” :

Grade 7-9 Category
1st Place - Christopher Halfmann, KilbourneH. S., Worthington
“Biodegradation of LAS"
2nd Place - Tom Caprella, St. Charles, Lima
“The Bacteria and Heavy Metal Content in Sewage
Before and After Treatment”
3rd Place - John Gowan, Tuscarawas Jr. H., Zoarville
“The Effect of Mercury on Zebra Mussel Filtration”
Congratulations to these students for their winning research
projects. In addition to the Governor's Award plaques, first place
winners received $150 in U.S. Savings Bonds, second place
winners received $100 Savings Bonds and third place winners
received $50 Savings Bonds. The Savings Bonds awards were
made possible by generous donations from the Ohio Water Well
Association and the staff of the ODNR Division of Water. Thanks
to these two groups for their support of State Science Day.

o

PRECIPITATION for April was above normal throughout most of
Ohio but below normal in the extreme southeastern part of the state.
The state average was 3.98 inches, 0.47 inch above normal, Regional
averages ranged from 4.64 inches, 0.83 inch above normal, for the
Southwest Region to 3.01 inches, 0.73 inch below normal, for the
South Central Region. Dayton Municipal Airpert (Montgomery
County) reported the greatest amount of precipitation for the month,
6.78 inches. Other areas reporting more than six inches of precipi-
tation during April were Eaton (Preble County), 6.14 inches and
Mansfield AixEJc-)nrt (Richland County}, 6.12 inches. Marictta State
Nursery (Washington County} reported the least amount of precipi-
tation during April, 2.07 inches.

Precipitation during April fell regularly throughout the month.
Most of the precipitation fell as rain with cnly small amounts of snow
reported. though there were several days with precipitation, onk
on a fewdays, and at scattered locations, did more than one inch fa]f.r
April started off with light showers statewide with northwestern and
north-central Ohio reporting the greatest amounts of 0.5 to 1 inch.
Most areas of the state received about 0.5 inch of precipitation during
April 9-10, but some areas in west-central and north-central Chio
reported more than 1 inch. Storms crossing the state during April 14-
16 produced the greatest amount of precipitation of around 1 inch in
the western half of the state while widespread precipitation during
April 19-21 was lighter and somewhat more evenly distributed. For
ma;]lfr arcas of the state, some of the heaviest precipitation fell during
April 24-26. Much of Ohio received around 1 inch of precipitation
with some areas in the central part of the state reporting 2 inches.
The month ended as it started with light showers in many areas of the
state.

Precipitation for the 1993 calendar year is above normal through-
out most of the state with only the South Central Region having below
normal precaifitation. The state average is 13.14 inches, 1.25inches
above normal. Regional averages range from 14.13 inches, 0.55 inch
above normal, for the Southwest Region to 11,87 inches, 1.67 inches
above normal, for the Northwest Region. Precipitation during 1993
has averaged 12.30 inches in the South Central Region, 1.68 inches
below normal.

Precipitation for the 1993 water year is above normal in the
northern two-thirds of Ohio and below normal in the southern one-

{continued on back]
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Palmer
DEPARTURE FROM NORMAL (IN.) Drought
Region This Past Severity
Month 3 Mos. B Mos. i2 Mos. | 24 Mos. Index*
MNorthwast +,070 +0.32 +4.56 +9.57 +8.09 +3.7
North Central +0.91 +1.18 +5,85 +12.21 +7.13 +4.9
Norhaast +0.15 +1.05 +4.71 +10.78 +2.58 +3.8
Wast Central +0.82 -0,14 +1.55 +6.60 -2.00 +1.8
Cantral +0.63 +0.69 +2.,48 +6.75 -3.30 +2.1
Cantral Hills +1,10 +1.39 +3.16 +6.74 -4.10 +3.6
Mortheast Hills +0.28 +1.16 +2.06 +4.06 -8.72 +1.7
Southwest +0.83 -0.15 +0.46 +1.63 -5.58 +1.3
South Central -0.73 -1.03 -1.89 -4.14 -12.71 -0.7
Southeast -0.08 +0.88 +0.88 -0.22 -8.59
State +0.47 +0.55 +2.40 +5.40 -2.50

*Above +4 = Extreme Moist Spell
3.0 To 3.9 = Very Moist Spell

2.0 To 2.9 = Unusual Motst 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

-1,0To -1.9 = Mild Drought

-2,0 To -2.9 = Moderate Drought

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

Northwest

401

121

Waest Ceniral

4.40
1238

Southwest

4.64
122
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North Central

3.64
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Southeast

3.48
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Nt R MEAN STREAM DISCHARGE

STREAMFLOW during April was
above normal throughout the state.
April flows declined seasonally from

GROUND-WATERLEVELS dur-
ing April showed mixed responses
across the state, rising in areas

ng GROUND-WATER LEVELS

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

Discharge {cu ft/sec/sq mi)

\.

—
GREAT MIAMI RIVER at Hamilton
Drainage area: 3630 sq. mi.

LITTLE BEAVER CREEK near Fast Liverpool
Drainage area: 498 sq. mi.
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MAUMEE RIVER at Watervill
Drainage area: 6330Asq.mi.{\
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SCIOTO RIVER at Higby I
Drainage area: 5131 sq. m}.\
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This Month

Drainage | Mean % of % of Nowma) Past the M:lrch élows;ﬂf‘lm;s n sgge gorth-
River and-Location Area Discharge o @ central and northeastern o drain-
(sq.Mi) | (cFsy | Momal I"amMos. | 6Mos. | 12 Mos. age basins were high enough to be
Grand River near Painesvilla 685 2,430 169 157 162 140 °°f;:iidere‘i t"z‘cgss‘_"e- ingofth o

T OWS &l € DE| e Imen
Great Miami River at Hamilton 3,630 7,784 146 112 136 136 were above no 1 most areas of the
Huron River at Milan 371 878 | 17 152 224 284 state, but near or slightly below nor-
Killbuck Creek at Killbuck 464 1,104 146 132 171 166 mal in some \ges{ﬁ]r?do io drfa)j_nage
Little Baaver Creek near East Liverpool 496 972 108 135 161 138 bas!ns. Flows dec In most basins
Maumae River al Watervilla 6330 | 13012 | 136 123 192 185 during the early part of the month with
many areas recording their lowest flows
Muskingum River at McConnalsvllle 7,422 15,500 103 137 126 119 on April 9. Some drainage basins in
Scioto River near Prospect 567 1,119 137 122 173 180 the northern part of the state had their
Scioto River at Higby 5131 | 11,563 164 130 148 148 lowest fé?iws on April 24. Séll':amf}llows
Stillwater River at Pleasant Hill 503 | 1,082 | 148 108 147 151 increased at various times throughout
the month following local precipita-
. tion. North-central Ghio its great-
est flows during April 10-12, southwestern Ohio on April 16, and on
MEAN STREAM DISCHARGE & April 26-29, the northwestern area and the eastern half of Ohio had

their greatest flows. Flows at the end of the month were above
no in the eastern half of the state and below normal in the
western half.

RESERVOIR STORAGE for water supply during April increased
in the Mahoning River basin and was unchanged in the Sciocto River
basin. Storage remained above normal in both basins.

Reservoir storage at the end of April in the Mahoning basin index
reservoirs was 105 percent of rated capacity for water supply
compared with 96 percent for last month and 79 percent for April
1995. Month-end storage in the Scioto basin index reservoirs was
105 percent of rated cagacity for water supply compared with the
same for last month and 84 percent for April 1992,

Surface water supplies are at or near capacity throughout most
of the state. Above normal streamflows have benefited both on- and
off-stream reservoirs. Surface water sufpplics arc at favorable levels
statewide, a sharp contrast to levels of a year ago.

RESERVOIR STORAGE FOR WATER SUPPLY g8

MAHONING RIVER BASIN
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Normal —~ =~ Current

with above normal precipitation :
and declining in areas with near or Index . ) h#—ﬁ?: De,??g,:.l,"e Change In feet fram:
below no precipitation. Well Location Aguifer Month Normal | Last Month |- Year Age
Generally, net positive changes F-1 W. Rushville, Fairiield Co. [ Sandsione 13.00 -0.66 +0.35 +5.06
from last month's levels were less Fa-1__| Jasper Mill, Fayalte Co. | Limestone 6.76 0.02 -0.14 10,99
than usually observed. Most aqui- Fr-10_| Columbus, Frankiin G Gravel 40.00 1.50 0.63 1.63
fers showed some improvement r-1 Qurmius, Frankin 0. fave - . hats kil
nearthe end of the month respond- H-1 Harrison, Hamliton Co. Grave! 21.08 -0.65 -0.02 +1.58
ing to some of the month's heaviest Hn-2a | Dola, Hardin Co. Dolomite 5.47 +0.70 -0.23 +1.04
and mostwidespread precipitatton. Po-1 Windham, Portage Co. Sandstone 20.09 -0.57 +0.56 +2.76
Ground-water storage has im- Tu-1 Strashurg, Tuscarawas Co.| Graval 11.61 -0.81 +0.56 +2.69

proved favorably during the 1993
water year recharge season. Cur-
rent Jevels range from one to more
than five feet above the April 1992
levels. Ground-water storage continues to remain at below normal
levels in the eastern half of the state where the greatest departures
from normal levels were observed during the 1991 and early 1992
drought conditions. In addition, ground-water storage has fallen to
slightly below normal levels in the southem part of the state where
precipitation has only cccurred at near or slightly below normal
amounts during the current recharge season. Evenwith these below
normal levels, ground-water supplies are adequate throughout the
state.

LAKE ERIE level rose seasonally during April. The mean level
was 573.20 feet (IGLD-1985), 0.50 foot above last month's mean
level and 1.81 feet above normal. This monthslevelis 1.20feetabove
the April 1992 level and 4.00 feet above Low Water Datum.

Lake Erie level is expected to remain noticeably above normal for
quite some time. Lake levels are not expected to be above the record-
high leveis reached during the mid 1980's; however, large deviations
from normal climatic conditions could sway the range of forecasted
lake levels up or down during the next several months.

LAKE ERIE LEVELS at Fairport ey,

571 frae

570
34

569 = 34
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Elevaiion referred to IGLD, 1985
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Water level (ft below land surface)
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H-1 Harrison (sand and gravel aguifer)
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Base periods: H-1, 1951-1990. Hn-2a, 1955-1930.

k Po-1, 1947-1990
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NOTES AND COMMENTS
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NEW PUBLICATION !

The Division of Water announces the availability of the following
new perjodical: :

“Spillway”
The purpose of this geriodica.l is to provide general and technical 1
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=%<g 8§ SU_&8% o (w] information regarding dam safety and the many related topics. This . ,
3RIT Q SEEE ,% 2. % 2 b ®) publication is intended for aﬁ, whe own, maintain, design or Compiled By Dav1d' H. Casheil
w3 m§ 2hd 3R I ag 2 rchabilitate dams, dikes or levees in Ohio. Each issue will cover Hydrologist
I TR A o=nEe o . (0 = topics ranging from maintenance through regulations as well as Water Inventory Unit
;e 2 ph z 32 : R g~ 5 notable “news" events.
e nwg 2oL Re 235 o To re&:-.llest single copies or to be placed on the ma.ilin%llist to
g EEg g 2333 = 3 receive this free periodical, write to: Ohio Department of Natural | _
SN AT é o T BER A =S Resources, Division of Water, Dam Safety Section, ¢/o “Spillway”, | PRECIPITATION for May was beiow normal throughout Ohio. The PRECIPITATION!
A a & = 2 S ] §§ 2 = 1939 Fountain Square, Building E-3, Columbus, Ohie 43224~ | Stattﬁ a\ir%ﬁlggxrastﬁlﬁl-%n dﬁfs' {a?l mCheibflﬁ?f?naL Th%s rar;kds MAY 1993
T = 1336. l as the est May for the state as a whole years of record.
e N Tw Y :Bn f:, j Regional averages ranged from 3.04 inches, 0.68 inch below normal,
| a3 U gg O~ a3 =3 ‘ for the West Central Region to 1.09 inches, 2.44 inches below normal,
58 T S S=ziR 25 ODNR OWNED LOW-HEAD DAM FAILS . for the Northeast Region. This was the 3rd driest May on record for
=, = RS w A section of a low-head dam on the Great Miami River cwned by both the Northeast and North Central regions. Salem Center (Meigs
oz . FT 232Z £ the Division of Water failed on May 13, 1993. The Middletown County} reported the greatest amount of precipitation for the month,
I3 8n moaD :g =2 Hydraulic Dam was originally built during the canal era (1850's) 4.66inches. Fort Loramie (Shelby County) reported 4.08 inches, the
g_ g. & g8 o% Q g—, g‘ = 55", with additions a.r}d moh;d;.lﬁcagora% (;)veal;'d e gt-:zal.rsl.‘1 Thti' dazln is gnll.)lr otf,_ll*;le; [lec:ﬁ.E)bn ulr:%ortjng)more thgnthél 11'r1ches of rain tfor May.
3 & S8 %= o approximately 12 feet and 1 s wide, The 60-foot-lon, i shta C) ounty) reported the least amount of precipi-
L SR R T E R a.s sggﬂon that giled is partg of the dam that was constructed after thg I tation during May, 0.40 1'113"1. Several areas in northeastern and
19 113 flood w%sh&d oclilt the left abuet‘rinent. Bleforle the bre:‘;:h, the north-central Chio reported less than 1 inch of precipitation for May.
ool created e dam maintained water levels in an adjacent ¢ Precipitation during M light with t fal in the & f
igydraulic cany : ﬂla'fiﬂfw S tth.rougl’% Midddlt:gown used by industries scati:fleglshoowlér; ﬁt lgggi?)?ls %Agd“(;lnl 13)112: ortwhgﬁays Weitl'?lr-::;;)e
or water supply and for stormwater discharges. ' than 0.5 inch of rain, Early in the month farmers were eager for fields
’rg 9 & E’ w28 8 o = The Division of Water's Dam Safety Section is currently monitor- | to d?r. Crop planting was behind schedule. The fields gried during
£33 85 g =gd ing the dam and the erosion which is occurring downstream dueto | the first half of the month; however, cool temperatures and little
o =3 58 3I% o = o the redirected river flow through the breach. The Department is rainfall slowed germination. Most arcas of the state received rain
= Te 9 - reviewing its optons concerning the dam. . during May 4-5with many areas reporting around 0.5 inch, much less
5 ~ 8=z EOA ewing its op I y
= w : =oz in some northern Ohio areas. attered showers were common
o § o s a = throughout May 11-15. Most of the state received around another 0.5
3 3 = g #3 % inch of rain during this period, but some areas in westem and
=] @ 5 g o P, southwestern Chio reported from 1 to more than 2 inches of min, A
= = a = § few light showers were around Ohio during May 18-19 and then
=] 5 = Sws stronger storms crossed Ohio during May 28-30. Many arcas atiain
< = - eg % recci‘lfled around 0.5 inch of rain with a few areas reporting more than
! = < 1 inch.
E & E Precipitation for the 1993 calenda.rgliar has fallen below normal in — Amount (in)
{ = = = the eastern and southern areas of Ohio but remains slightly above !
H < normal in the central and northwestern areas. The state average is
- 15.28 inches, 0.36 inch below normal. Regional averages range from
: ‘ 16.99 inches, 0.51 inch below normal, for the Southwest Region to
=
E = i 13.92 inches, 0.18 inch above normal, for the Northwest Region.
E i Precl:_itﬂitation for the 1993 water year is generally above normal in

the northern half of Ohio and below normal in the southern half. The
state average is 23.50 inches, 0.29 inch above normal. Re{gional
averages range from 25,39 inches, 2.36 inches above normal, for the
Northeast Rz%‘lon te 21.16 inches, 4.72 inches below normal, for the

South Central Region. The 1993 water year recharge seasonwas good Norihwast Northeast
; for water supplies in most areas of the state. 109
i i North Central a1
Pt PRECIPITATION Ry s s & i
Palmer Northeast
DEPARTURE FROM NORMAL (IN.) Drought Hills
Region This Past Severily West Ca 198
. ntral
Month 3 Mos. 6 Mos. 12 Mos, | 24 Mos. Index 52
Narthwast 4.4 | 098 | +0.56 +84 | 4554 | 04 %
Norh Central 2.19 -0.91 +0.64 +10.90 +5.20 +0.6 Seutheast
Northeast -2.44 -1.32 +0.11 +8.30 +1.45 -0.4 192
West Gentral -0.68 -0.81 -1.63 +6.62 -2.18 -1.4 Sauthwest <5
Contral -1.59 -0.87 -1.19 +5.67 3,45 0.8
| Central Hils 457 | +0.21 -0.51 1634 | 430 0.0 %
: Norheast Hilis -1.80 -0.83 -0.84 +3.15 -6.81 -1.5
Southwest -1.08 -1.21 -2.30 +1.24 -6.92 -0.1 STATE
South Central 147 -1.90 -3.96 -5.66 -11.64 1.5
Southeast -2,02 -1.02 -1.98 -1,07 -8.25 2.14
State -1.61 -0.96 -1.10 +4.48 -2.11 57
*Above +4 = Extreme Molst Spell  -0.5 To -0.9 = Incipient Drought Average (in)
3.0'To 3.9 = Very Moist 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 0.9 = Incipient Moist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal




RPN g® MEAN STREAM DISCHARGE ghufyusfgstas?

This Month
) Drainage | Mean % of % of Normal Past
iver and Locatlon (Sg.reMai.) Discharwe Normal 3 Mos. 6 Mos, 12 Mos.
Grand River near Painesville 685 I 12 163 126 138
Great Miami River at Hamiiltan 3,630 2,978 76 108 108 139
Huron River a1 Milan 371 82 31 157 149 223
Killbuek Craek at Killbuck 464 490 99 146 137 170
Little Baavar Craek near East Liverpool 496 449 77 123 14 142
Maumee River at Waterville 6,330 2,530 50 136 145 185
Muskingum River at McGonnelsvilla 7,422 8,195 84 115 17 124
Scioto River near Prospect 567 164 39 141 126 190
Scioto River at Higby 5,131 3,782 71 130 133 150
Stillwater River at Pleasant Hill 503 296 77 148 108 154

Discharge {cu ft/sec/sq mi)
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GREAT MIAMI RIVER at Hamilton I
Drainage area: 3630 sq. mi. I
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LITTLE BEAVER CREEK near Esst Liverpool
Drainage area: 496 sg. . I
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SCIOQTCO RIVER at Higby
Drainage area: 5131 sq, m}.\
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STREAMFLOW during May was
below normal throughout the state.
Flows in many drainage basins in north-
ern Ohio were low enough to be consid-
ered deficient. May streamflows de-
clined noticeably from the streamflows
observed during April.

Flows at the beginning of the month
were above normal in most areas of the
state, but below normal in western and
northwestern Ohio. Generally, flows
declined throughout the month with
slight, temporary increases noted fol-
lowing local precipitation. Most drain-
age basins recorded their greatest flows
for May at the start of the month.
Drainage basins in western and south-
western Ohio had their greatest flows
just before mid-month following some
ocal thunderstorms. Lowest flows for

May occurred just before the end of the monthin all areas of the state.
Streamflows were noticeably below normal at the end of May state-
wide.

reservoirs was 97 percent of rated capaci

RESERVOIR STORAGE for water supply during May declined in
both the Mahoning and Scioto river basins. Storage remained above
normal in the Scioto basin index reservoirs but fell to slightly below
normal in the Mahoning basin index reservoirs.

Reservoir storage at the end of May in the Mahoning basin index

for water supply com-

ared with 105 percent for last menth and 77 percent for May 1992,
onth-end storage in the Scioto basin index reservoirs was 99

O

Fercent of rated capacity for water supply compared with 108 percent
r last month and 82 percent for May 1992, Surface-water supplies

continue to remain at favorable levels in spite of the below normal
precipitation received during May.,
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RESERVOIR STORAGE FOR WATER SUPPLY gty

MAHONING RIVER BASIN
Base period: 1946-19980
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SCIOTO RIVER BASIN I
Base period: 1957-1990

AT

Normal =~~~ Current

GROUND-WATERLEVELS dur-
ing May declined in most aquifers
throughout Ohio. In a few areas,

PRy GROUND-WATER LEVELS pe

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

levels remained rather stable as a -

result of receiving some delayed Index hiq.ﬁ?;‘ DeI?rathrl]Jre Change in feet from:

recharge. The below normal pre- Well Location Aquifer Month Nermal | Last Month | Year Ago

cipitation during May brought an F-1 W. Rushvilia, Fairlieki Co. | Sandstone 14.04 a2 -0.95 +3.40

abrupt end to the 1993 water year .

recharge season for most aquiters. Fa-1 Jasper Mill, Fayetia Co. Limastona 6.97 +0.05 0,21 +0.76
Net declines in May's ground- Fr-10 Columbus, Franklin Co. Gravel 40.87 +1.98 +0.23 +1.96

water levels from April's levels were H-1 Harrison, Hamilton Co. Gravel 21.67 -0.99 -0.589 +1.10

greater than usually observed in Hn-2a | Dola, Hargin Co. Dalomits 8.27 +0.26 -0.50 +0.27

most_aqui.fers. Ground-water sto%‘- Po-1 Windham, Portage Co. Sandsione 19.94 -0.85 +0.18 +2.51

age in the eastern half of Ohio

remains at below normal levels and Tu-1 Strasburg, Tuscarawas Co.| Gravel 12.18 -1.05 -0.57 +2.15

has also fallen to below normal in

many aquifers in the southerm part

of the state. Ground-water storage

ranges from near to slightly above normal elsewhere. Current levels

continue to remain noticeably higher than the levels observed last

{ear ranging ulp to 3.5 feet above the May 1992 levels. Even with the
clow normal levels, ground-water supplies are currently adequate

throughout the state.

LAKE ERIE level declined slightly during May. Themean levelwas
573.10 feet (IGLD-1985), 0. 10 foot below last month’s mean level and
1.41 feet above normal. This month’s levelis 0.81 foot above the May
1992 level and 3.90 feet above Low Water Datum,

The U. S. Army Corps of Engineers reports that precipitation in the
Lake Erie basin during May averaged 1.6 inches, 1.7 inches below
normal. May precipitation in the entire Great Lakes basin averaged
3.2 inches, 0.2 inch above normal. Precipitation for 1993 through
May in the Lake Erie basin has averaged 13.9 inches, 0.2 inch above
normal. For the entire Great Lakes basin, cumulative 1993 precipi-
tation has averaged 12.0 inches, 0.4 inch above normal.

SUMMARY

Precipitation was below normal throughout the State. Streamflow
was below normal in all drainage basins. Reservoir storage declined
but remained at near normal levels. Ground-water storage declined
and is at below normal lévels in eastern and southern Ohio. Lake Erie
level declined and was 1.41 feet above the lon%;lterm May average.
Water supplies remain adequate throughout Ohio.

LAKE ERIE LEVELS at Fairport aygstyy sy
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Elevation referred to IGLD, 1985
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Record high and low, year of occurrence
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g GROUND-WATER LEVELS it s

H-1 Harrison {sand and gravel aquifer)

Water level [ft below land surface)

AMJ
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JASONDUJFM
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Base perlods: H-1, 1951-1990. Hn-2a, 1955-1990.
Po-1, 1947-1990 ERecord high and low, year of occuarence
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{continued from front page)

Precipitation for the 1993 water 1yeau: 1s also above normal in the
northerm two-thirds of Ohio and below normal in the southern one-
third. The state averageis 28.21 inches, 1.04 inches above normal.
Regional averages range from 31.18 inches, 4.47 inches above
normal, for the Northeast Region to 24.80 inches, 4.96 inches
below normal, for the South Central Region.

SUMMARY

Precipitation was above normal in most of Ohio but below
normal in the Scuth Central and Southeast regions. Streamflow
was above normal in most drainage basins but below normal in the
south-central and southeastern basins. Reservolr storage in-
creased slightly and was at above normal seasonal levels. Ground-
water storage geclined in most aquifers and remains below normal
in the eastern and southern parts of Ohio. Lake Erie level declined
slightly and was 1.24 feet above the long-term June average.

NOTES AND COMMENTS
The Division of Water announces the availability of the following
report:
Assessment of Surface/Ground Water System
and NPS Impacts in a Buried Valley

The Division of water has just completed a three-year study of
the ground water/surface water interaction within the buried
valley a%uifer along the North Fork of the Licking River centered
around St. Louisville (Licking County}. The project was funded by
a Non-Point Scurce (NPS) Implementation Grant administered by
the US Environmental Protection Agency. This study identified
areas susceptible to non-point source pollution within the water-
shed. Extensive water quality sampling and ground-water level
mafrping were employed as well as other investigative techniques
including test drilling and aquifer pump testing. -

The report includes the raw data collected, analysis of the data
and recommendation of Best Management Practices for the study
area, In addition, this report will serve as a model for the hydrology
of other similar buried valley aquifers located in the glaciated
terrain,

This report is available on a limited basis. The cost is $10.00
(includes postage and handling) and can be ordered from: The Ohio
Department of Natural Resources, Division of Water, Ground
Water Resources Section, 1939 Fountain Square, Building E-1,
Columbus, Ohie 43224-1336, Makes checks payable to the ODNR
Division of Water.

PRECIPITATION for June was above normal throughout most of
the state but below normal in the South Central and Southeast
regions. Scattered locations throughout Ohio also had below normal

Compiled By David H. Cashell

Huydrologist
Water Inventory Unit

rainfall. The state average was 4.72 inches, 0.76 inch above normal.
Regional averages ranged from 5.79 inches, 2.11 inches above
normal, for the Northeast Re&l:on to 3.64 inches, 0.24 inch below

normal, for the South Central

gion. The City of Van Wert (Van Wert

County) reported the %’eatest amount of precipitation for the month,

8.68 inches. Kirwin

am (Portage County) reported 8.11 inches of

rain in June, the only other location reporting more than 8 inches of

precipitation in June, Greenup Locks an

Dam (Scioto County)

reported the least amount of precipitation in June, 1.98 inches.
Precipitation during June fell as showers and thunderstorms

while slow-moving frontal systems passed throu

the state. Locally

severe storms were common often containing drenching rains and
highwinds. Most of the state received rain during June 3-5 with total
amountsofup to 1 inch commen, less falling in the north-centralarea
but more in extreme southern Ohic along the Ohio River. Severe
storms rocked many areas in northern Chic duringJune 7-10. Most
of the northern one-third of the state received more than 2 inches of
rain during this period with some locations in northeastern and
extreme northwestern Chio reporting more than 4 inches. The rest
of the state received between 0.25 and 1.35 inches with the least
amounts falling in central and southern Ghio. The next week of June
was drier with widely scattered storms oceurring during June 14-15

and on the 19th in the central and northern areas of

e state, but

missing most of southeastern Ohio. The rains started again during
June 21-22 with many areas receiving more than 1 inch of rain.
Scattered showers and thunderstorms were daily events duringJune
27-301in m:;.lniy areas of Ohlo with the greatest amounts falling in the

southern h
during June has benefited crops in Ohio.

of the state. The warmer temperatures and ample rain

Precipitation for the 1993 calendar year is above normal in the
northern two-thirds of Ohio and below normal in the southern cne-
third. The state average is 20.01 inches, 0.4} irich above normal.
Reglonal avera%es range from 21.59 inches, 2.21 inches above

normal, for the

entral Hills Region to 18.47 inches, 0.86 inch above

normal, for the North Central Region. The South Central Region
average is 18,70 inches, 3.09 inches below normal (see Precipitation
table, departure from normal, past six months colurnn).

(continued on back)

PRECIPITATION "%
Palmer
DEPARTURE FROM NORMAL (IN.) Drought
Reglon This Past Sevarity
Month | 3 Mos. BMos. | 12Mos. | 24 Mos, | Index
Northwast +1.07 +0.28 +1.25 +10.84 +8.34 +0.5
Norh Central +0.50 -0.78 +0.B6 +12.46 +8.32 -0.1
Northaast +2.11 -0.18 +1.89 +13.30 +6.23 -0.3
West Contral +1.30 +1,44 +1.20 +7.68 +1.17 -0.9
Central +0.90 -0.06 " |- +1.08 +7.68 -0.16 0.7
Central Hills +1.55 +1.08 +2.21 +9.52 0.2 +1.2
Northeast Hills +0.39 -1.13 +0.12 +6.21 -3.96 +0.2
Southwast +0,35 +0.12 -0.16 +2.37 -4.31
South Central -0.24 -2.14 -3.09 -5.47 -10.04
Southeast -0.34 -2.42 -1,38 +0,27 -7.12
State +0.78 -0.38 +0.41 +6.49 -0.04

*Above +4 = Extreme 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 0.9 = Incipient Moist Spell
0.4 To-0.4 = Near Normal

-0.5 Te -0.9 = Incipient Drought
-1.0 To -1.9 = Mild Drought
-2.0 To -2.9 = Moderate Drought
-3.0To -3.9 = Severe Drought
Below -4,0 = Extreine Drought

PRECIPITATION &
S JUNE 1993

June 1993

O ;@ o

Nertheast

5.79
157

Northwest

North Central

4.32
113

4,90

128

West Central

5.34
132

. Southeast

3.80
92

" Southwaest

4,40

109

STATE

4.72
119

Average [in}

b om e o

Amount (in) 7

Percent of normal




STREAMFLOW during June was R GROUND-WATER LEVELS

above normal in most drainage basins
but below normal in the south-central

GROUND-WATERLEVELS dur-
ing June declined in most aquifers

S ey Sy MEAN STREAM DISCHARGE [ Y

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

This Month and southeast [ the otat throughoeLétOl'lio. Afet‘g:xcepqong
Drainage [ Mean % of Normal Past castern areas ol the siate. were noted in areas that receive i ) :
River and Locatlon Area | Discharge N%"gfal Flows in northwest and north-central noticeably above normal rainfall Index ) Thia, De,? ?J:,.L,l e Change in feet fram:
{Sq. M) | (CFS) 3 Mos. 6Mos. | 12Mos. ?hﬁo dramlgge:dasmswqre hiBglhenoc}Jgh where levels were stable, especially Well Location Aquiter Month Normal Last Month | _Year Ago
Grand River noar Painesvilie 685 721 277 124 134 143 igg ":ﬁi’é‘;l diilmﬁﬁcﬁiié’fa allgwifl umre in Shalalow 51(1111{25 ZisNg'tl:.ld?r? 11‘1}33;1; F-1 W, Rushville, Fairfield Co. | Sandstane 16.58 267 -2.64 +1.28
Graat Miami River at Hamilton 3,630 2,979 128 a8 17 139 southern two-thirds of the state but r?;llll\fla;{glgelswere grglatgerthan Fa-1 Jasper Mill, Fayatte Co, Limestone 7.51 -0.14 -0.54 +0.40
Huron River at Milan 37 278 160 119 152 224 increased In many drainage basins in usually observed, continuing to Fr-10 | Columbus, Franklin Go. | Graval 41.81 +1.44 -0.94 +1.60
Killbuck Creek at Killouck 264 300 114 110 120 172 the northern one-third. respond to the unusually dry con- H-14 Harrisan, Hamilion Ca. Gravel 21.59 -0.29 +0.08 .07
Little Beaver Creak near East Livarpool 496 566 181 97 139 149 Flows at thett:elginning of the montl"j: ditions of May. Hn-2a | Dola, Hardin Co. Dolomite 8.52 0.1 0.25 015
Wwere near or below no. i mos Ground-water storage remains N
Maun?ae River at Waterville i 6,330 7,143 314 108 155 190 areas of the state but above no lin at below no seasonga.l levels in Pa-1 Windham, Partage Co. Sandstone 20.15 -1.23 -0.21 +2.33
Muskingum River a1 McConnelsville 7,422 5,444 92 87 118 127 some western and northern basins the eastern half of Ohio and Tu-1 Strasburg, Tuscarawas Co| Gravel 13.41 -1.52 -1.23 +1.54
Scloto River near Prospect 567 171 64 79 12 188 where rain at the end of May brought throughout most of the southern
Scloto River at Highy 5,131 2,414 59 89 124 148 up stilrcam}lté‘v& tll*‘lowms dunirrllg e part of the state. Current levels,
Stillwater River at Pleasant HIll 509 418 155 102 121 151 montn varicd greatly, mereasing no- although below normal, are higher . F GROUND-WATER LEVELS
ticeably following local precipitation. than last year's levels which were just begi to recover from the

3.0

2.0

| Drainage area: 3630 sq. mi.

IMEAN STREAM DISCHARGE s Rus”

GREAT MIAMI RIVER at Hamilton

Greatest flows for the month occurred
duringJune 8-10 in the northern half of the state and just before the
end of the month in the southem half. Lowest flows for the month
occurred at various times generally being June 3-4 in the northem
drainage basins, June 19-20 in the central basins and June 27-28
in the southern basins. Flows at the end of the month were above
normal in the western two-thirds of Ohio and below normal in the
eastern one-third.

RESERVOIR STORAGE for water supply during June increased

in both the Mahoning and Scioto river basins, Month-end storage
“was above normal in both basins.

Reservoir storage at the end of June in the Mahoning basin index

reservoirs was 100 percent of rated capacity for water supply

drought conditions of 1991 and early 1982, Current levels generally
range from 1 to 2 feet above the June 1992 levels. Ground-water
supplies remain adequate throughout Ohio,

LAKE ERIE level declined slightly during June. The mean level
was 573.06 feet (IGLD-1985), 0.04 foot below last month's mean
level and 1.24 feet above normal. This month’s level is 0.80 foot
above the June 1992 level and 3.86 feet above Low Water Datum.

Lake Erie level has declined s]i%l:tl during each of the past two
months after reaching a seasonal high level during April. Current
Lake Erie levels continue to remain noticeably above the long-term
average, but below the record-high levels established during 1985-
87. The U, 8. Army Corps of Engineecrs predicts the Lake Erie level
to remain above no. for the foresecable future.

H-1 Harrison (sand

and gravel aquifer)l

5

1.0 \/ - \w compared with 97 percent for last month and 69 percent for June
- 7 - 1992. Month-end storage in the Scioto basin index reservoirs was
B S S 101 percent of rated capacity for water supply compared with 99

Y percent for last month and 79 percent forJune 1992, Surface water
off the chart - 4.18 supplies continue to remain in excellent shape throughout Chio.

LITTLE BEAVER CREEK near
Drainage area: 496 sq. mi.

;'1

-

Liverpool
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(continued from front page)

- w =ge by Precipitation for the 1993 calendar year is above normal in the 5 g .
2~ 3 : aelE ) Central, Central Hills, Northeast, Northwest and West Central
208 DAy co R 20805 g v % regions, but below normal elsewhere. The state average is 23,77 i
LE AR YmISRE RIS inches, 0.25 inch above normal. Regional averages range from .
g% gnE =328% gg8T Q 27.59 inches, 4.50. inches above normal, for the West Central p p ‘Q .F Julv 1993
S5 _F3°Y SLEifgzoed 5 Region to 20,43 inches, 0.64 inch below normal, for the North 2 uly
=0 gj g g7 o b 5‘3 ~a 3 g % =l ; & gin?tral l}legicl;ni TheS;ggCentralRegionaverageis 21.78inches,
FSTW A R, eSS a0 D 1.47 inches below no . : C . . . :
_':}; = 3 E§ E 3 3 § = g =3 S‘c% g 8 Precipitation for the 1993 water year is above normal in the Compiled By David. H. Cashell
eI R e LR = 5.3y AF 2 northern two-thirds of the state and below nermal in the southermn Hydrologist
3 53088 ~_EFrm a2 =i} & one-third and also in some eastern areas. The state average is Water Inventory Unit
ws am o3 I g = 31.99 inches, 0.90 inch above normal. ional averages range ‘
e Wi P2 R 5 from 35.43 inches, 4.97 inches above normaﬁ, for the West Central
g, g‘—m'é:" & g =R - IS = 7] Region to 27.88 inches, 6.34 inches below normal, for the South .
830 53 & S = } e 0 gh“c Central Region. . _ :
o [~ :-_". .
© 3 o3 TR 3%R3 S PRECIPITATION for July was below normal throughout most of g PRECIPITATION
w3 XY S e PN g £ : Ohio, but above normal in the Central and West Central regions and JULY 1993
ald g o0 R & ] o SUMMARY . ‘ at a few other scatiered locations, mainly in the east-central area. The
23 2 T 08 = g o2 Precipitation was below normal throughout most of Ohio but state average was 3.77 inches, 0.15 inch below normal. Regional
3 3 e T=E- 5 B above normal in the Central and West Central regions. Streamflow averages ranged from 7.01 inches, 3.30 inches above normal, ior the
- LS § b 29 ranged from noticeably above normal in the western half of the West Central Region to 1.96 inches, 1.50 inches below normal, for the
T8 9 ] B ) o state to noticeably below normal in the northeastern area. Reser- North Central Region. Urbana {Champa.gn County) reported the
i3 B g o g 5 mg voir storage declined but remained above normal. Ground-water greatest amount of precipitation in July, 9.69 inches; Sidney [Shelby
g = a2 Seo3 =y levels declined in most aquifers and are below normal in all but County) reported 8.23 inches. Findley State Park (Lorain Countg]
2R O= g8 S¥RER oy some central and west-central areas. Lake Erie level declined reported the least amount of precipitation for the month, 0:70 inch.
slightly and was 1.28 feet above the long-term July average. Several other locations in Afsh.land, Huron ala.nd Lorain counties also
reported less than 1 inch of rain during July.
AND Precipitation during July fell in typical summer Iashion as scat-
NOTES C(_)MNENTS © tered sl'Ifowers and tﬁgundgrstonns%?iﬂl locally heavy downpours.
(% Q% E = g) o ogd - Generally, the first half of the month was wetter than the second haif.
§9 g¢& g g L&z NEW EMPLOYEE JOINS GWRS STAFF Most of the state received rain during the first several days of the
g =8 3z 3 = R o Phillip Scheendorl has joined the Ground Water Resources  month., Storms on July 1 produced heavy rain in the west-central
c = = 8 a8 2 g g == Secton {GWRS) as a records management officer. Phil Previougly ! through the central sectons of the state. Ar{munts_ofaropnd 3 mcl'_les
) : o S Bag worked for the ODNR Division of Reclamation as a environmen{al |  were reported at some west-central locations with minor flooding
o B o s 4z < technician and the Office of General Servicés as a radio technician, . common. By the end of the 4th of July holiday weekend, most of the
3 g i~ g- g Q At the GWRS, he will be assisting in maintaining the division's well ¢ middle section of the state had received 2 to 4 inches of rain with
3 o = = b e = log database and computerization process on the Wang computer/ . amounts tapering to the south and north with northeast Ohio being
g : g & T 2 = opticaldisk system. Phil has anassociate degree in general studies . thedriest area. Stormswere commonduringJuly 8-11 in many areas
= g = Bw = from Ohio Uriiversity and a two-year electronics certificate from the of Ohic. Once agamt,hthe émdd]le SEf:;:lilnic:ln of the staite receivedsthe mlges(’;
g 3 T Muskingum Perry Career Center. He is also an Eagle Scout. After ; fatin with 1 fl? mgée an tlj?c est_h gt‘?rz??hnfr% oc?%)nsi tc?:;[tfx:-i
o Howx work, Phil enﬁoys working with electronic repairs, computers, and storms conlinued across the soutnern s ol the state during
3 D g is active in the Boy Scouts of America. July 12-19 with the heaviest amounts of 1 inch or so generally
b= Y . reported on July 18. The last 11 days of July were much drier
3 = . statewide with the storms becoming very widely scattered. Less than
s WATER WITHDRAWAL ANNUAL REPORTS AVAILABLE . 0.5 inch was reported at most locations during this period. An
T - The “Ohio Water Withdrawal Facility Registration Program: i exception was in northeastern Ohic where some locations recorded
E 1992” annual report pamphlet is now available. This four-page ¢ nearly half or more of their month's precipitation total during the last
T report depicts on a statewide basis the amount of water withdrawn . few days of the month. On July 28, a storm packing near hurricane
= by registered facilities in 1992. It also details on a county basis the force winds swept through northeastern Ohio causing considerable
water withdrawals for each of the five reporting categories. Those . damage. The hardest hit areas were in Cuyahoga, Geauga and Lake
categories are power, public water supply, industrial, agriculture/ . counties, and to a lesser extent, Ashtabula and Trumbull counties,
irrigation (includes golf courses}, and miscellancous. Agricultural crops have been adversely affected by the below normal
Substitute H. B. 662 (1988) requires the Ohio Department of * precipitation in some north-central, northeastern and southern Ohio
Natural Resources Division of Water to establish a Water With- arcas. . Morhweal
drawal Facility Registration Program. Owners of all facilities {continued on back)
(surface and/or %round water) with the capacity to withdraw
100,000 gallons of water or more per day are required to register 2 PRECIPITATION =
that facility and submit annual reports of actual withdrawals
pursuant to Section 1521.16: of the Ohie Revised Code. : oy
Copies of the 1992 annual I’CPOrt are available from the Ohio DEPARTURE FRCOM NORMAL (IN. amar
Department of Natural Resources, Division of Water, Water Re- ] (N ' g;?’:?i:“
sources Section, 1939 Fountain Square, Building E-3, Columbus, Region This Past n dex.y
Ohic 43224-1336, phone (614) 265-6735. Manth 3 Mos. 6 Mos. 12Mos. | 24 Mos.
MNorthwaest -0.556 -0.97 -0.65 +6.60 +9.78 -1.9
North Central -1.50 -3.19 -2.00 +5.72 +B.48 2.8 ' . Southeast
Notthesst -1.07 -1.40 -0.35 +6.54 [ 4617 2.0 402
West Contral 4330 | +392 | +a78 +4.86 | +5.82 0.7 Southwest T
Central +2.10 +1.41 +2.10 +3.21 +3.81 +0.3
Central Hills 057 | 085 | +0.80 1249 | 4165 | 1.1 -2—%952
Northeast Hills -0.52 -1.83 -0.77 +1.21 [ -3.46 -i.9 \
! Southwest -0.98 -1.69 -1.84 -2.59 -4.85 -0.9 ) STATE
South Cantral -1.38 -2.79 -3.082 -8.32 -9.96 -2.5
Southeast -0.35 -2.71 -1.83 -4.46 -10.22 3.77
State 015 | -1.00 -0.45 +1.55 | +1.14 9
*Above +4 = Extreme Moist Spell  -0.5 To ~0.9 = Incipient Drought Average (in)
3.0To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought Percent of normal
2.0°To 2.9 = Unusual Molst Spell  -2.0To -2.9 = Moderate Drought
1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought

0.5 To 0.9 = Incipient Moist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal




MEAN STREAM DISCHARGE ¥ STREAMFLOW during July was

. above normal in most areas of the state

This Month but below normal in the north-central

Drainage | Mean % of Nowrmal Past and northeastern drainage basins.

Rivar and Location Area | Discharge N%"ﬁ'ai i Flows in the western half of the state

(Sg. My | (CFS) o 3 Mas. 6Mos. | 12 Mos. were high enough to be considered

Grand River near Painesvilla 685 a2 1 54 129 137 excessive while in the north-central

and northeast sections, flows were low

Groat Miami River at Hamilton 3,630 7,955 543 168 127 140 enough to be considered deficient.

Huron River at Mitan 37 23 a2 64 126 200 Preliminary data indicates that the

Kitlbuck Craek a1 Killbuck 464 201 110 90 109 158 -?htﬂlwtier River acil:e[:llciﬁant ]—{ﬂl 5311 -

- ing station recor greatest July

Little Beaver Creak near Fast Liverpool 496 114 54 81 113 146 mean flow and the Great Miami River

Maumae River at Waterville 8,330 7,623 339 163 127 184 at Hamilton gauging station recorded

Muskingum River at McConnelsville 7,422 5,228 121 91 105 121 its second greatest July mean flow for

Scloto River naar Praspect 567 754 739 110 106 164 gleirgegio sof rec%rd_- n %onntrast. the

s : 5191 _ rand River near Painesville gauging

Scloto River at Higby : 7,464 74 124 118 141 station recorded its lowest mean July
Stlliwater River at Pleasant Hill 503 1,303 944 224 148 153 flow for its perlod of record.

h

Discharge (cu ft/sec/sq mi}
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GREAT MIAMI RIVER at Hamilton
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Flows at the beginning of the month
were above normal in the western two-thirds of the state and below
normal in the eastern one-third, Flows increased early in the month
follewing widespread precipitation during the first few days. The
greatest flows for the month in most basins occurred during July 2-

following this precipitation. Flows declined during the remainder
increases noted following local tpreci ftation. The
ore, the end of the

of the month wi
lowest flows for the month occurred at, or just be
month and were noticeably below normal.

RESERVOIR STORAGE for water s_u%ply during July decreased
in both the Mahoning and Scioto river basins. Storage remained
above normal in both basins.

Reservoir storage at the end of July in the Mahoning basin index
reservoirs was B9 percent of rated capacity for water suj-ply COMm-
pared with 100 percent for last month and 83 percent for July 1992.
Month-end storage in the Scioto basin index reservoirs was 99
percent of rated capacity for water sup‘}uly compared with 101
percent for last month and 106 percent for July 1992, Surface water
supplies remain adequate throughout the state.

RESERVOIR STORAGE FOR WATER SUFPLY %4

MAHONING RIVER BASIN
Base peri%1 946-1990
100 7 F
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Base period: 1957-1990
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GROUND-WATERLEVELSdur-
ing July declined in most aquifers
throughout Ohio. A few excep-

i GROUND-WATER LEVELS g g%

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

ticns were noted in some west- Mean Departure - -
central areas where levels rose Index . _ This prefen Change in feat from:
sli%htly in response to above nor- Well Location Aguifer Month Normal | Last Month [ Year Ago
Pmcaﬂaﬁg dugung the Pagt F-1 W. Rushvillia, Fairfiald Co. | Sandstone 17.60 -2.48 1,02 -0.45
wt“;iei-mf:vel:.decli?leez ; f g;‘gﬁgu; Fa-i Jasper Mill, Fayatte Co. Limestone 7.86 -0.06 -0.35 -0.24
July in most a uifers; in shallow Fr-10 Columbus, Franklin Co. Gravel 4220 +1.26 -0.59 +1.31
sand and gravel aquifers adjacent H-1 Harrison, Hamliten Go. Gravel 22,03 -0.07 -0.44 -0.13
to streams in central and west- Hin-2a_| Dola, Hardin Co. Dolomite 5.1 L0.74 4031 40.08
central Ohio levels rose early in the Po-1 Windham. Portage G Sandst 20,52 s 23 037 =
mornth and then declined until the g- Indham, Forage &-0. andstone . -1 -0. +2.
month's end. Net ground-water Tu-1 Strasburg, Tuscarawas Co| Gravel 14.10 -1.58 -0.69 +1.06

leveldeclines duringJuly were near
the expected amounts.

Ground-water storage is at be-
low normal levels in most of Ohio with only some aquifers in central
and west-central Ohio being at above normal levels. Current
ground-water levels ra]ri%e from nearly the same to more than 2 feet
ahove the levels of July 1992. Ground-water supplies remain
adequate throughout Ohio, but continued below normal precipita-
1t):'u:)n will accelerate the seasonal decline until the recharge season

egins. :

LAKE ERIE level declined slightly during July. The mean level
was 573.03 feet (IGLD-1985), 0.03 foot below last month’s mean
level and 1.28 feet above normal. This month's level is 0.59 foot
above the July 1992 level and 3.83 feet above Low Water Datum.

The U. S. Army Corps of Engineers reports that precipitation
during July in the Lake Erie basin averaied 3.0 inches, 0.3 inch
below normal. For the entire Great Lakes basin, July precipitation
averaged 3.5 inches, 0.4 inch above normal. Cumulative precipita-
tion for 1993 through July in the Lake Erie basin averages 21.4
inches, 1.0 inch above normal; the entire Great Lakes basin averages
19.7 inches, 1.8 inches above normal.
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Normal =~~~ Current
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4 I_H-1 Harrison {sand and gravel aquifer)

Water level (ft below land surface)
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Base periods: H-1, 1951-1920. Hn-2a, 1955-1960.
Po-1, 1947-1880 EF Record high and low, year of occurrence
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2E #0373 B swewm \ MONTHLY WATER INVENTOR
g Ty =1 Precipitation was noticeably below normal throughout most of
§§§§m;§fz§g§§§§€ggg g the state. August 1993 as the fourth driest August on - | D
S8 EgYRIRES S8 Q record. Streamflow was noticeably below normal in all drainage |
Sy 9 g % o7 2332 o= 8 : 5 basins except those in the southwestern part of the state. Reser-
Rhgg gt oI ZEARC Jo e+ voir storage declined but remained at slightly above normatl levels.
p-3 538 0% é S TU_8-g = § & n:i" = Ground-water storage declined and is at below normal levels in
Tass Or Epag § S g.. 5 ® most areas of the state. Lake Erie leve] declined 0.36 foot but Compiled By David H. Cashell
N e CESIS TaR2 o Q eontinues to remain above the long-term average. Above normal Hydrologist
& o ?g AR GE R TR R g = temperatures and below normal precipitation have adversely Water 1 torv Uit
R » 3R I == & affected agricultural crops, but water supplies remain adequate ater lnventory Unl
'Q@hgm e mSnd o 58 statewide.
‘3}‘-9'\@3 Ryl —
) oq g <= o 3 = g
AN e =d-3 - 23 A ey o NOTES AND COMMENTS
= = & by o= ’
o § Q-§ o § B r:-,§ Y PRECIPITATION for August was noticeably below normal across 2 PRECIPITATION
» 3 P Sa = o P E =5 THE OHIO PARKS AND NATURAL Ohio with only a few locations, mainly in the southwest area, having AUGUST 1993
A ! == SRR =t RESOURCES BOND ISSUE (STATE ISSUE #1 above no precipitation. The state average was 1.52 inches, 1.96 ]
= =] 0 ~ [~ ) B
iz © Fa 08 z ia o2 inches below normal. This ranks as the fourth driest August for the :
= 2 o T2 30 == state as a whole in 111 years of record. Regional averages ranged
S oL g § & > 2 If a;ggroved by voters this November 2, State Issue #1 would from 2.60 inches, 0.87 inch below normal, for the Southwest Region
TE o & R R = 5 create the Ohio Parks and Natural Resources Fund, a stable, long- to 0.72 inch, 2.51 inches helow normal, for the North Central Reglon.
B fa mARE 3 2 term source of assistance for parks and outdoor recreation at bo This was the second driest August on record for both the North
33 & 32 oS B the state and local levels. Issue #1 was proposed by Governor Central and Central Hills reglons. Marietta State Nursery (Washing-
a5 g S LIIA .5 George V. Voinovich and, with strong bipartisan support of the w ton County) reported the greatest amount of precipitation for the
state’s legislative leaders, was placed on the November 2 ballot by | month, 4.88 inches. Dover Dam (Tuscarawas County) reported the
the Chio General Assembly. e Ohio Chamber of Commerce and ‘ least amount, only 0.16 inch.
many gther bu?‘inﬁss' lal dr’ tcafiﬁlc' en\;’iﬁonmental and outdoor August was markedly dry across most of Ohio. Scattered showers
recreation groups have endorsed Issue ¥ 1. and thunderstorms were very spotty, with no major widespread
Q% oo o o ast Issue #1 would authorize the State of Ohio fo issue bonds to 3 storms. Also, above normal temperatures placed additional stress on
? g‘ % 3 'g g 58 g finance capital improvements for state and local parks and recre- ‘ agricultural crops. Someraindid fall duﬂngeveelgweek of the month,
m ®F 32 8 R B ation areas, tﬁreserve Ohio’s natural areas and habitats, and but weekly rainfall totals at most locations ranged fromonly 0.1 t0 0.7
2 2 8§ F3 Sm® promote health and safety through flood control, pollution preven- inch. A few exceptions were noted, especially in southwestern Ohio,
5 ~ m 5 205 tion and water quality improvement. The state would be able to where weekly precipitation totals ranged from 1 to more than 2 inches
o 2 : < g o2 issue up to $50 million in bonds annually, with a maximumof $200 at some locations during 1 or more weeks of the month. Some urban
g =] E 2 B % o million in bonds outstanding at any time. Issue #1 will not raise ; flooding was reported in Hamilton County following local storms on
Y a % g vo E x| taxes. Issue #1 c}s a bond issbm‘ai, to b&. cniaapiai‘%:h with e}d?ting statﬂq i August 15-16,
=} 3. = revenues. According to state budget officials, the cost of paying o: ) Preci
.5 d pitation for the 1993 calendar year is below normal through-
E. % £ % g a these bonds is easily affordable within Ohio's existing tax base. out mo Strg.f Chio but above nosrmal 'lnhthe Central ﬁndb“iGSt Central
H e : : regions. The state average is 25.22 inches, 1.78 inches below normal,
f} - L ul--! Issue #1 will: ‘ | Regio;nlalfavil;ages range t{;olm 29.49 inches, 3.%10 inches abﬁve
] 0 *Protect and improve our parks, forests and recreation arcas | normal, for the West Central Reglon to 20.87 inches, 3.33 inches
'g- S r% by repairing, restoring and modernizing these aging facili- | below normeal, for the North Central Reglon.
= ties. _ Pﬂrfcipita%on for the 199.{_‘?»mwater yea.l;l isia below n%lnnlal tr;l the
= . southern and eastern areas of the state and above normal elsewhere.
q . *Protect our Frccious water resources by addressing the * The state average is 33.44 inches, 1.13 inches below normal.
= problems of erosion, pellution and agricultural runoff.
H — \ . Regional averages range from 37.33 Inches, 3.57 inches above
g = *Protect Ohioans’ health and safety by rehabilitating state- normal, for the West Central Reglon to 29,41 inches, 8.70 inches
‘s owned dams, upgrading state-owned water-supply and  below normal, for the South Central Region,
: wastewater systems, and providing technical flood infor-
: mation.

«Protect Ohio's natural resources and unique habitats by
providing geological information for use in wise land use

decision making and obtaining available lands to preserve Northwast
unique natural areas, outstanding examples of Ohioc's
natural heritage and scenic rivers.
*Improve Ohio's local parks and recreation facilities by W PRECIPITATION® %‘- North Central
making at least $40 million In state matching grants 0.72
available to local Ohio communities through a competitive Palmer a5
Reglon This Past Severlly West Central
Month 3 Mos. 6 Mos. 12 Mos. | 24 Mas. index
Northwest 120 | 077 | .75 4512 | 4782 | a2 %
North Central -2.5% -8.51 -4.42 +2.08 +5.92 -4.0 Southeast
Norheast -1.79 -0.75 -2.07 +2.88 +5.07 -3.3 189
West Central .29 | 4351 +2.50 +3.34 | 4546 | -23 Southwest 48
Central -2.30 +0.70 017 +0.69 +2.59 -1.8
Central Hills -2.80 -1.92 ~1,71 -0.45 -0,68 -3.0 42?%9“
Northeast Hills -2.36 -2.49 -3.32 -2.31 -4,10 -2.9
Southwest -0.87 -1.50 271 3,46 -5,98 -1.1 STATE
South Central -2.33 -3.95 -5.85 -9.83 1218 -3.2
Southeast -1.95 -2.64 -3.66 -5.73 -8.33 1.52
State 196 | -1.35 -2.31 0.75 043 44
A .
*Above +4 = Extreme Moist Spelt  -0.5 To -0.9 = Inciplent Drought verage (in]
3.0 To 3.9 = Very Molst Spell -1.0'To -1.8 = 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 0.9 = inciplent Moaist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal




S s gy M MEAN STREAM DISCHARGE ° o

This Menth
Drainage | Mean % of % of Normal Past
River and Locatlon ( Sgreh:l.) Dl(e;éggr,ge Normal Ty & Vios. 12 Mos.
Grand River near Painasville 885 30 27 69 128 131
Great Miaml Rlver at Hamliton 3,630 1,148 124 232 130 136
Huron Hiver-at Milan 371 14 29 89 141 189
Kilibuck Creek at Killbuck 464 58 45 83 124 147
Little Beaver Creek near East Liverpool 496 48 46 108 112 136
Maumeae River at Watarville 6,330 499 75 276 149 181
Muskingum River at McConnaisville 7,422 1,330 51 91 106 113
Scioto River near Prospect 567 38 93 175 121 154
Scioto River at Higby 5,131 728 62 154 123 135
Stillwatar Rivar at Pleasant Hill 503 61 104 350 144 148

\.

Discharge (cu ft/sec/sq mi)

GREAT MIAMI RIVER at Hamilton
Drainage area: 3630 sq. mi.
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Rraina%e area: 6330 sq.mi.
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Base period for all streams: 1961-1990 J

Normal - — - — Current

STREAMFLOW during August was
noticeably below no throughout
most of the state. Some drainage
basins in southwestern Ohio had above
normal flows, still responding early in
the month to the excessive local pre-
cipitation that fell during July in west-
ern Ohio. Flows in the remainder of
the state were low enough to be consid-
ered deficient.

Flows at the beginning of the month
were below normal in most drainage
basins, but slightly above normal in
some basins in the western part of the
state, Greatest flows for August oc-
curred at the beginning of the month
throughout mest of Ohio; a few basins
in northern Ohio had their greatest
flows on August 3-4 following some

local precipitation. Generally, flows declined steadily throughout
the month reflecting the below normal precipitation. Almost all
their lowest flows for Ay,
the month. At the end of the month, stre:

below normal statewide,

st on the last day of
ows were noticeably

RESERVOIR STORAGE for water supply during August declined
in both the Mahoning and Scioto river basins. Storage remained at
slightly above normal seasonal levels in both basins.

Reservoir storage at the end of August in the Mahoning basin
index reservoirs was 77 percent of rated cagacﬁy for water supply
compared with 89 percent for last month ans
1992, Month-end storage in the Scioto basin index reservoirs was
87 percent of rated capact
percent for last month and 101 percent for August 1992.

Surface-water supplies remain in good shape throughout the
state. Storage in bo

91 percent for August
for water supgly compared with 99

on- and off-stream reservoirs ranges from

slightly below to slightly above normal seasonal levels.

RESERVOIR STORAGE FOR WATER SUPPLY S Rg# g

MAHONING RIVER BASIN
Base perir}d:\1 946-1990
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SCIOTO RIVER BASIN
Base period: 1957-1990
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JFMAMJJASOND

1993

GROUND-WATERLEVELS dur-
ing August declined in all of Ohio’s

GROUND-WATER LEVELSH

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

gg%f%%mNE_ gggelinﬁlmfiurhu’;% ﬁlly | rgex - . Mean De arture | Change in feet from:
observed in most aquifers, being ell Location Aquifer Moath Normal Last Month | Year Ago
the most pronounced in shallow F-1 W. Rushville, Fairfteld Co. | Sandstone 18,52 -2.73 -0.92 -3.94
sand and gravel aguifers. The Fa-1 | Jasper Mill, Fayetle Co. | Limestone 5.02 -0.74 .16 .74
gf’&g’gﬂ feﬁ"&”ur?ﬁgnﬂilgﬁﬁﬁiﬁ Fr-10_| Columbus, Frankla Co. | Gravel 42.93 +1.08 0.73 0.52
much of July in many areas of H-1 Harrison, Hamilton Co. Graval 23,37 -0.56 -1.34 -1.08
Ohio has resulted in an increased Hn-2a | Dofa, Hardin Co. Dolomite 6.72 +0.84 -0.51 -0.48
rateof decline in ground-waterlev- Po-1 Windham, Portage Co. Sandstone 21.10 -1.38 -0.58 +0.94
els. Ground-water levels are ex- Tu-1 Strasburg, Tuscarawas Co| Gravel 15.10 -2.01 -1.00 -0.70

pected to continue to decline until
soil moisture is replenished and
excess moisture is available as re-
charge, usually beginning in late

autumn,

Ground-water storage is at below normal seasonal levels in most
areas of the state with only a few exceptions of above normal levels
occurring in western Ohio, Current levels range from about 1 foot
above normal to nearly 3 feet below normal across the state. Index
observation well Tu-1, reflecting ground-water storage in sand and

avel aquifers in eastern and northeastern Ohio, reached a record-
ow level for August.

Current ground-water levels are lower than the August 1992
levels. Last year, ground-water storage was improving following
record-setting preeipitation in Ju](ir 1992. Even thoué’x ground-
water levels are below normal and lower than last year, ground-
water storage appears to be adequate throughout the state. As
stated above, ground-water levels are expected to continue todecline
for another two or three months; hence, water—su&ply managers
using ground water as their source should monitor their situations
from now through the recharge season.

LAKE ERIE lcvel declined during August. The mean level was
572.67 feet (IGLD-1985), 0.36 foot below last month's mean level
and 1.11 feetahove normal. This month's level is 0.07 footabove the
August 1992 level and 3.47 feet above Low Water Datum.

Lake Erie has apparently started its normal annual decline. The
lake level has declined for the past four months, but the August
decline was the only significant amount. With normal climatic
conditions throughout the entire Great Lakes basin, the level of Lake
Erie would be expected to continue to decline through late winter
1994, but still remain above normal according to the U. S. Army
Corps of Engineers,

ILAKE ERIE LEVELS at Fairport Rg#®

S7SF

574 &

[<;]
~]
(&)

Elevation refer{l;lcd to IGLD, 1985
~J

Base period: 1900-1991
Record high and low, year of occurrence

Normal - - — —

GROUND-WATER LEVELS

14 I H-1 Harrison (sand and gravel aquifer)
S5

Water level (ft below land surface)

JFMAMJJAS OND
1993

Current

Base periods: H-1, 1951-1980. Hn-2a, 1955-1980.
& Po-1, 1847-1990 mm Record high and low, year of
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(continued from front page}

year, 56.50 inches. Nelsonville {Athens County) reported the least
amount, 28.83 inches. An isohyetal map and regional averages
with percentages of normal precipitation for the 1993 water year
appear below.

Precipitation during the 1993 water year was generally above
normal during the first six months and below normal during the
second six months. The water year started off with below normal
precipitation in October followed with noticeably above normal
precipitation during November, the sixth wettest November on
record. December's precipitation was below normal in most of the
state, but precipitation in January through April was above
normal, a benefit to water supplies. May was dry statewide and
was the third driest on record. Precipitation was above normal in
June and the first half of July, but then drought-like conditions
began to develop. August was the fourth driest on record. Ahove
normal precipitation uﬂn&September eased the drought condi-
Eli;ms. or the water year, the southern one-third of the state was

e driest.

TOTAL PRECIPITATION 1993 WATER YEAR

Southeast

34.89
Southwast a5

37.70
94

Average (i)
Percent of normal

SUMMARY

Precipitation during September was above normal threughout
mostof Ohic, but below normal in some southern areas of the state.
Streamflow was above normal in western Ohio and below normal
in central and eastern Ohlo. Reservoir storage declined but
remained above normal. Ground-water storage declined and is
noticeably below normal in the eastern half of the state and near
to slightly below normal in the western half. Lake Ere level
declined 0.36 foot and was 1.05 feet above the long-term Septem-
ber average.

Precipitation for the 1993 water year was generally above
normal in the northern half of the state and below nermal in the
southern half. Surface water supplies were consistently at above
normal levels while ground-water supplies were generally at below
normal levels.

PRECIPITATION for September was above normal throughout
much of Ohio, but below normal in some south-central and south-
western areas, The state average was 4.02 inches, 1.01 inches above
normal. Regional averages ranged from 5.20 inches, 2.02 inches
above normal, for the Northeast Region to 3.02 inches, 0.07 inch
below normal, for the Southwest Region. Dorset (Ashtabula County)
reported the greatest amount of precipitation for the month, 8.63
inches; Andover, also in Ashtabula County, reported 8.27 inches.
Sedalia (Madison County) reported the least amount of precipitation
in September, 1.22 inches. A few other arcas in the southern half of
the state also reported less than 2 inches of rain in September.

Most of the precipitation during September fell during the first five
days and the last five days of the month. Storms during September
2-3 were widespread an tﬁenera]ly produced the greatest amount of
rain for many areas with amounts of 1 to more than 2 inches
common; portons of Fairfield, Licking and Perry counties recorded
4 to nearly 6 inches. The middle two weeks of the month were rather
dry with precipitation totals each week under 0.5 inch; a fewlocations
reccived 0.5 to 1 inch on Sepiember 14-15. Precipitation was
widespread during September 25-30. Storms during September 25-
26 produced 1 te more than 2 inches of rain in the northern half of
the state tapering to around 0.5 inch in southern Ohic. Some areas
in northeastern Ohio received more than 1 inch of rain on September
29-30.

Precipitation for the 1993 calendar year is below normal in the
southern, eastern and north-central areas of Ohio and above normal
in the central, western and northeastern areas. The state average is
29.32 inches, 0.68 inch below normal. Regional averages range from
33.47 inches, 4.15 inches above normal, for the West Central Region
to 25.21 inches, 1.97 inches below normal, for the North Central
Re%:llon. The South Central Region's average is 26.73 inches, 6.59
inches below normal.

Precipitation for the 1993 water year was generally above normal
in the northern half of Ohio and below normal in the southern half.
The state average was 37.55 inches, 0.02 inch below normal.
Regional averages ranged from 41.31 inches, 4.62 inches above
normal, for the West Central Region to 32.83 inches, 8.46 inches
below normal, for the South Central Reglon (see Precipitation table,
departure fromnormal, past 12 months column). Andover (Ashtabula
County) reported the greatest amount of precipitation for the water

. PRECIPITATION *
i SEPTEMBER 1993

Southwest

(continued enback)
PRECIPITATION g : .
Palmer
DEPARTURE FROM NORMAL (IN.) Drought
Reglon This Past - Severity
Month | 3 Mos. 6Mos. | 12Mos. | 24 Mos, | Indext'
Northwast +1.87 +0.18 +0.44 +4.11 +10.87 -2.4
North Gentral +1.11 -2.69 -3.81 +1.77 +7.98 -3.3
Northeast +2.02 -0.93 -(0.80 +3.87 +7.98 -0.7
Wast Cantral +1.02 +3.06 +4.43 +4.62 +7.27 -1.3
Ceontrai +0.70 +0.35 +0.11 +1,65 +3.28 -1.3
Central Hiils +0.66 -2.61 -2.05 -0.54 -0.30 -2.2
Northeast Hills +1.85 -0.36 -1.41 -0.10 -1.77 -1.4
Southwest -0.07 -1.81 -1.63 -2.57 -5.16 -0.1
South Central +2.168 -3.47 -5.63 -8.46 -12.87 -2.8
Southeast +0.87 -1.48 -4.13 -4,70 -8.08
State +1.02 -0.97 -1.42 -0.02 40.88

*Above +4 = Extreme Moist Spell -0.5 To -0.9 = Incipient Drought
3.0 To 3.9 = Very Moist Spell ~1.0To -1.9 = Mild Drought
2.0To 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 0.2 = Inciplent Moist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal

MONTHLY WATER INVENTORY
REPORT FOR OHIO

Compiled By David H. Cashell
Hydrologist
Water Inveritory Unit

September 1993

Northwest

MNorth Central
3.99

4.72
166

West Central

3.85
135

3.02
98

4.02
134

Average (in)
Percent of normal




R MEAN STREAM DISCHARGE STREAMFLOW during September
was above normal in the western drain-
This Month age basins of Ohio and below normal in
most central and eastern drainage
Drelnage [ piean | o of % of Normal Past basins, Flows in the northeastern and
River and Locatlon (Sq. ML) i;sggg;ga Normal | Fmos T 6Hos | 2 Mos. south-central areas of the state were

low enough to be considered deficient. -
Grand Rliver near Painesville 685 34 15 10 80 125 Strearnflows in most areas during Sep-
Great Miami River at Hamilion 3,830 893 129 298 129 138 tember were greater than the flows

Huron River at Milan 371 15 46 25 96 176 during August.

Killbuck Craek at Kiiibuck 464 67 66 76 98 137 Flows at thebe%nmng of the month
Little Boaver Creak near East Liverpool 496 77 84 50 82 128 were noticeably below normal through-
- - out most of the state. Many drainzzﬁc
Maurmee River at Waterville 6,330 896 141 237 115 166 basins had their lowest flows for the
Muskingum River at McConnelsville 7,422 2121 108 87 a5 110 month on September 1-2; some areas
Scloto River near Prospect 567 27 88 878 11 152 {ladbSth%ﬂ§2o“1:‘?r floi\;s duﬂcndg getg-
ember 19-22. Flows increased state-
Gcloto Rlver at Higby 5,131 5596 49 168 107 134 wide during Labor Day weekend fol-
Stlllwater River at Pleasant HIll 503 54 109 482 147 148 lowing widespread recipitation dur-

ing the first several days of the month,
Greatest flows for the month in most areas of Ohio cecurred during
September 4-6; drainage basins in the north-central areaof the state
recorded their greatest flows on September 26. Flows at the end of
the month were above normal in the western one-third of the state
and below normal in the eastern two-thirds,

- mal throughout most of the state

Wwestern areas. Aquifers in eastern

GROUND-WATERLEVELS dur-
ing September declined through-
out the state. Net declines during

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

GROUND-WATER LEVELSE

September were greater than usu-
ally observed in most aquifers.
Ground-water storage is below nor-

with only a few exceptions in some

Ohio have the greatest departures

below normal. Current ground-

water levels range from slightly

above to more than 3 feet below the

September 1992 levels. Index ob-
servation well Tu-1, reflectin

index ".‘I'.gias" De :)f'fr}l”e Change in feet from:
Well Location Aguiter Manth Normal | Last Month [ YearAgo
F-t W, Rushville, Fairfield Co. | Sandstona 19.39 -2.87 -0.87 -3.02
Fa-1 Jaspaer Mill, Fayette Co. Limestone 1017 -1.50 -1.15 -2.18
Fr-10 Columbus, Franklin Co. Gravel 43.50 +1.00 -0.57 +0.25
H-1 Harrison, Hamilton Co. Gravel 23.93 -0.48 -0.56 -0.71
Hn-2a | Dola, Hardin Co. Dolomite 8.05 +0.56 -1.33 -1.88
Po-1 Windham, Portaga Co. Sandstone 21.59 -1.47 -0.48 +0.28
Tu-1 Strasburg, Tuscarawas Co. Gravel 16,78 -2.27 -0.568 -1.30

ground-water storage In sand an
gravel aquifers in eastern and
northeastern Ohio, reached a
record low level for September.

Ground-water storage during the 1993 water year started at

below normal levels, just beg:rmin
conditions of 1991 a.r'ld the first

to recover from the drought
of 1992. Stor.
during the 1993 water year recharge season, rising to a

¢ improved
wve normal

levels in the western half of the state but remaining below normal in

)

7 GROUND-WATER LEVELSH

H-1 Harrison {sa

nd and grave

the eastern half. Ground-water storage declined seasonally du.r;uexg 15
GREAT MIAMI RIVER at Hamilton I Streamflow for the 1993 water yearwas above normal throughout the second half of the wateryear. The rate of decline was accelera
Drainage area: 3630 sq. mi. the state (see Mean Stream Discharge table, percent of normal, past by unusually dry conditions during late summer 1993. Ground- 16
a.0 12 months column). Flows during the first half of the 1993 water water storage at the end of the 1993 water year was néticeably below 17
-' year were noticeably above normal throughout the state. Flows normal in the eastern half of the state and near to slightly below
during the second half of the water year were slightly above normal normal in the western half. 18
20l /\ ™ A in the western half of the state and moderately belo“]; normal in the 19
/ = \ Sﬁ;,em half. Minor flooding"oceurred during November, hand LAKE ERIE level declined during September. The mean level was : 20
r_ - N 572.31 feet (IGLD-1985), 0.36 foot below last month’'s mean level 21
1.0F— X~ 7 and 1.05 feet above normal. This month's levelis 0.27 foot below the
I e \ RESERVOIR STORAGE for water supply during September September 1882 level and 3.11 feet above Low Water Datum. 22
I_ R i decreased in both the Mahoning and Scioto river basins. Storage Lake Erie remained at above normal levels thr.:'::lghout the 1993 23
0 Rt remained above normal in both basins. water year. Levels were noticeably above no through early
Reservoir storage at the end of September in the Mahoning basin summer 1993, but began to decline seasonally the past two months. 24
. index reservoirs was 71 percent of rated capacity for water supply 25
AVER CREEK near East Liverpool compared with 77 percent for last month and 85 percent for
a: 496 sq. mi. September 1992. Month-end storage in the Scioto basin index
3.0 reservoirs was 78 percent of rated capacity for water supply com-
\ pared with 87 percent for last month and 98 percent for September £ ;
1992. g
20 A ’[ 1y ' Reservoir storage was above normal throughout the 1993 water E
= },, year, Storage was noticeably above normal during the firsthalf of the @
& . i water year and declined seasonally during the second half. Surface R
g 10 N - water sult)_plics remain in good shape even with the dry conditions of g :
Iy > = the past few months. I~ !
2 (S :
§ 0 ; 2 f
g MAUMEE RIVER at Waterville s
\St.o IRraina%e area: 6330 sq.mi. RESERVOIR STORAGE FOR WATER SUPPLY LAKE ERIE LEVELS at Fairport % :
s 3.0 I I \ / E ;
& K MAHONING RIVER BASIN 575 = |
a g_oI/ . Base periog; 1946-1990 2 :
4 ) 100 PR 574
1 OI \" \\‘ /f"'_\ o 90 ,{ p §
Wil \ CEE R ~573 : f
i =\ 5 70— N g ;
0 - — & - * = |
5 60f* B K572 ;.
[ =] )
SCIOTO RIVER at Higby g 80 =
Drainaﬂe area: 5131 sq. mi. ol 40 L571 - -
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SUMMARY

Precipitation was above normal throughout most of the state but
below normal.in the Northwest Region. Streamflow was above
normal in the western half of the state and below norma] in the
eastern half. Reservoir storage declined seasonally but remained
at above normal levels. Ground-water storage declined and is
below normal in most areas of the state. Lake Erie level declined
0.39 foot and was 0.96 foot above the long-term October average.

NOTES AND COMMENTS
. MIDDLETOWN HYDRAULIC DAM PARTIALLY REMOVED

A portion of the Middletown Hydraulic Dam, located on the
Greaf Miami River, is being removed as a tempor measure to
redirect river flows. A section of this low-head dam lailed on May
13, 1993 (see the May issue of this regl%"t). As a result, river flows
were redirected through this breach. The Division of Water's Dam
Safety Section has been monitoring the dam and the downstream
erosion caused by the redirected flow. It was decided to remove a
section of the dam to reduce the erosion threat to a nearby Miami
Conservancy District flood control levee and adjacent city landfill,
The Department is reviewing its options concerning the dam and
it is not known at this time if the dam will be rebuilt.

1994 CALENDARS AVAILABLE NOW

Two different 1994 calendars featuring scenic views of Ohio are
now available. Each is beautifully illustrated with color photo-
graphs. They also contain educational facts and helpful informa-
tion.

The new Ohio Department of Natural Resources (ODNR) 1994
calendar, titled “Ohio’s Natural Heritage,” features full-color pho-
tographs of some of Ohic’s most beautiful state parks, forests and
nature preserves. The calendar also offers a complete list of Ohio’s
state parks, forests, nature preserves, wildlife areas and boating-
access sites, as well as a schedule of Ohio hunting and trapping
seasons.

The ODNR 1994 calendar costs $8.00 (includes postage arid tax)
and can be ordered from: ODNR Public Information Center, 1952
Belcher Drive, Building C-1, Columbus, Ohio 43224-1386, phone
(614) 265-6605. Make checks payable to ODNR.

Anocther new 1994 calendar is available through the OChio Lake
Erie Office [ODNR is a member of the Lake Erie Commission). The
1994 “Life on Lake Erie” calendar is illustrated with photographs
taken by Ohioans of the Lake Erie shoreline as part of the 1992
Coastweeks Life on Lake Erle photography contest. The calendar
also contains educational facts about Lake Erie, the history of
Coastweeks and 10ways each Ohican can heI]i’La.ke Erieeveryday.
All proceeds from the sale of this calendar will be deposited into the
Lake Erle Protection Fund.

The 1994 “Life on lLake Erie” calendar costs $10.00 (includes
postage and tax) and can be ordered from: Chio Lake Erie Office,
One Maritime Plaza, Toledo, Chio 43604-1866, phone (419) 245-
2514, Make checks payable to the Ohio Lake Erie Office.

PRECIPITATION for October was above normal throughout most
of Ohio with only the Northwest Region having below norinal precipi-
tation. The state average was 2.84 inches, 0.50 inch above normal.
Regional averages ranged from 3.36 inches, 1.12 inches above
normal, for the South Central Region to 1.77 inches, 0.52 inch below
normal, for the Northwest Region. Washington Court House (Fayette
County) reported the greatest amount of preeipitation for the month,
5.49 inches. Grover Hill (Paulding County] reported the least
amount, 1.02 inches.

Most of the precipitation during October fell during the second half
of the month. Light showers across Ohio during October 1-2 and 9-
10 generally produced less than 0.5 inch of rain in most areas of the
state durin%_‘each period. The wettest period was October 16-21
during which time precipitation fell nearly every day. Most areas of
Ohio received at least 0.5 inch of rain during October 16-17 with
some eastern and southern areas recording nearly 1.5 inches.
Storms during October 20-21 were more scattered, but 1-2 inches of
precipitation were reported at some locations in the southern and
eastern areas of Ohio. The end of the month was wet with rain and
snow falling during October 30-31. Several areas established new
October snowfall records with 2 to nearly 10 inches of snow falling in
most areas during this period,

Precipitation for the 1993 calendar year is below normal in the
southern one-third of the state and also in the North Central and
Central Hills regions; precipitation is above normal elsewhere. The
state average is 32.15 inches, 0.19 inch below normal. Reglonal
averages range from 36.03 inches, 4.37 inches above normal, for the
West Central Region to 27.71 inches, 1.61 inches below normal, for
the North Central Region. The South Central Region averages 30.09
inche;l of precipitation for the 1993 calendar year, 5.47 inches below
normal,

The 1994 water year is off to a good start as far as precipitation is
concerned. Near-normal precipitation during the next severalmonths,
the 1994 water year recharge season, will have positive benefits for
water supplies throughout the state.

Py ge? PRECIPITATION Ry s™us
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Palmer
DEPARTURE FROM NORMAL (IN.) Drought
Reglon This Past Saverity
| Month | 3Mes. 6Mos. | 12Mos. | 24 Mos, | Index”
Northwast -0.52 1 +0.05 -0.7¢ +3.61 +6.96 -1.7
North Central +2.36 -0.89 -4.02 +1.78 +6.84 -1.7
Northeast +0.52 +0.75 -0.47 +4.30 +8.82 +0.5
West Central [ +0.22 -0.02 +3.83 - +5.34 +8.04 -0.3
Central - +0.71 | -0.96 +0,24 +2.77 +4.76 -0.1
Cantral Hills +0.41 -1,83 -2.71 +0.50 +0.94 -1.4
Northeast Hills +0.31 -0.20 -1.38 +0.68 +0.29 +0.2
Southwast +0.87 -0.07 -1.55 .07 | 328 0.8
South Ceniral +1.12 -1.14 -3.77 -5.78 -10.63 -1.4
Southeast +0.97 -0.09 -3.17 -2.86 -5.72
State +0.50 -0.44 -1.37 +0.98 +1.73

*Above +4 = Extremne Moist Spell  -0.5 To -0.9 = Inclpient Drought
3.0 To 3.9 = Very Molst Spell -1.0 To -1.8 = Mild Drought

2.0 To 2.9 = Unuéual Molst 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 = Exitreme Drought
0.4 Te-0.4 = Near Normal
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Wast Central

Southwest
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§ GROUND-WATER LEVELS tygi sy u

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

L MEAN STREAM DISCHARGE SR P’
STREAMFLOW during October was
above normal in the western half of the

GROUND-WATERLEVELS dur-
ing October declined throughout

= o This Manh state and below normal in the eastern the state. Net declines during Oc-
] ‘ rainage | Mean o of % of Normal Past half. Flows in southwestern Ohioc were tober from last month's levels were Mean Departure Change in feet from:
Rivar and Location ( nglaf) DI(SSEZSQS Normal 3 es GMos. 1 13 Mon high enough to be considered exces- greater than usually observed in Ir\}\?glf Locatien Aquifer This rom g -
- ML : sive for Octoher. most aquifers, Generally, levels in Month Normal Last Month [ _YearAgo

Grand River naar Painasville 685 185 53 19 34 121 Flows at the beginning of the month consolidated aquifers and deeper F-1 W. Rushvllle, Fairfield Co. | Sandstone 18.92 -3,03 -0.53 -2.22
Great Miami River at Hamilton 3,630 1,154 152 112 138 - 136 were above no in the northern and unconsolidated aquifers declined Fa-1 Jasper Mill, Fayette Co. Limestione 11.63 -2.62 -1.46 -3.19
Huron River at Milan 371 as 104 40 58 172 western Ohio drainage basins and be- throughout the monﬂii'l whge 1?"313 Fr-10 | Columbus, Franklin Co. | Gravel 43.71 +0.73 .0.24 +0.07
Killbuck Creak at Killauck 464 82 82 50 82 131 low normal in the central, eastern and in some shallow aquifers decline . i - } -

! : southeastern basins. Generally, flows during the first three weeks of Oc- H-1 Harrison, l-.!amlltun Co. Gravel. 23.95 0.18 0.02 0.20
Little Beaver Cresk near East Liverpool 496 73 61 56 77 125 declined during the first half of the tober and then rose during the last Hn-2a | Dola, Hardin Co. Dolomite 9.20 +0.13 -1.15 -2.91
Maumee River at Watervilla 6,330 B79 144 86 123 162 month. Lowest flows for the month 10 days of the month. Po-1 Wingham, Portage Co. Sandstone 21.98 -1.51 -0.49 -0.25
Muskingum River a1 McConnalsvilla 7,422 1,421 75 Vil 76 108 occurred at various times during the At the start of the 1994 water Tu-t Strasburg, Tuscarawas Co| Graval 16.10 -2.49 -0.32 -1.37
Sciolo River near Prospect 567 31 112 54 95 152 October 5-15 period centering around ear, ground-water storage is be-
Scioto River at Higby 5.131 772 54 50 o5 133 October 8-11. Flows increased notice- ow normal in most areas of the
. . . ably after mid-month during several state; some aquifers in northwest- , [0 W e
Stillwater River at Pleasant Hill 503 151 255 131 187 148 days of precipitation. Greatest flows ern Ohio are at near or slightly a GROUND-WATER LEVELS B

for the month in most areas occurred

above normal levels. Aquifers in the eastern half of the state and in
during October 21-23. Flows at the end of the month were near or

some southern Ohio aquifers are at notlceabéy below normal levels.

, oy lightly above normal statewide. Index observationwellTu-1, reflecting ground-water storage in sand
I MEAN STREAM DISCHARGE! ® and fers ; ] .
3 . gravel aquifers in eastern and northeastern Ohio, reached its - i i
B : RESERVOIR STORAGE for water supply during October de- lowest level since records began back in 1946, 14 5%1 Harrison (sand and gravel ac:‘ilfer)l
clined seasonally in hoth the Mahoning and Scioto river basins. Current ground-water levels range from about the same to more 15
GREAT MIAMI RIVER at Hamilton Storage remained above normal in both basins. than three feet lower than the levels of October 1992. The above
Drinageaes: 360 . i Reservoir storage at the end of Ocoer n the Mahoning basin 2024l precitation during September and Oetober pas improted
8.0 g;ﬁf;;g;ﬁ;gg ;vg;‘ggn!g‘;;ﬁggtﬁ; rated ca ggigefg;;{?;ffos;ggg recharge season. Near-normal climatic conditions during the next
1992. Month-end storage in the Scioto basin index reservoirs was several months could improve the ground-water storage situation
2.0 AN A 71 percent of rated capacity for water supply compared with 78 considerably. Water supply managers utllizing ground water as
/ ] \ percent for last month and 89 percent for October 1992. Surface their source should monitor their situation throughout the recharge
r . S waler supplies are favorable throughout Ohio as the startof the 1994 seasomn.
1.0}—= N~ — water year recharge season begins.,
I ~s \ ' LAKE ERIE level declined seasonally during October. The mean
I kY S . level was 571.92 feet (IGLD-1985), 0.39 foot below last month's
0 mean level and 0.96 foot above normal. This month's level is 0.29
[off the chaxt - 4.18) fgo}s below the October 1992 level and 2.72 feet above Low Water
atum.
LITTLE BEAVER CREEK near East L'VEFPOOII The U. 8. Army Corps of Engineers reports that Erecipitation
a: 496 sq. mi during October in the Lake Erie basin averaged 2.6 inches, 0.1 inch
3.0 1 below normal. For October, the entire Great Lakes basin averaged
2.9 inches, 0.1 inch above normal. Cumulative precipitation for T
A \ 1993 th.rou%ll‘l October has averaged 30.2 inches, 0.8 inch above ]
2.0 B normal, in the Lake Erfe basin and 29.3 inches, 2.1 inches ahove =
E \v'/ v normal, for the entire Great Lakes basin. 7
g 1o \ = 2
2 . . g £
g [ g
= 0 E
i MAUMEE RIVER at Watervill ;
at Waterville —
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{continued from front page)

been revised since its last printing in 1958.

Ground-Water resources maps cost $5.00 each plus 5.75%
sales tax*. They can be purchased at or ordered from: ODNR
Publications Center, 1952 Belcher Drive, Building C-1, Colum-

s 5 w Eg‘ Q ; o 2.70 inches above normal. Regional averaées range from 8.59 /;
5o R m oW 2 S5 0 inches, 2.99 inches above normal, for the Northeast Regionto f
ZORB S0 U 3R Z0ORAEED E 5.04 inches, 0.32 inch above normal, for the Northwest Region.
23 nim SR Sed S80S =7 The 1994 water year recharge season is offtoa good start asfar !
=N R o R B oar =} O i i i i
83 gers =3 S NHcShHE as water supplies are concerned. Soil moisture is reported as 5 Novem‘ber 1993
g 93 38 % g@ ER gD g o.n 5 ranging from adequate to surplus across the state. Long-range
Caacsl OS2 o e g b 4 - - weather forecasts are also favorable for continued improve-
=3 TROC 2 LT =g b o 5 oy ment in recharge to water supplies across the state.
gRipgr- SFETmozRasposa = Compiled By David H. Cashell
oo et QL OS.Q_IE:Q TE@S o G )
§E§g’“’a 8, D§§§>§m g 2 Hydrologist
S a5 <8RR 33 TE s = SUMMARY Water Inventory Unit
Lz—E n & m Sen § g o Precipitation was above normal throughout Chic in Novem-
B sT frsneg = 5 ber. Streamflow was above normal and hi%!ll enough to he
R 0§0§ g s s D> S = - 5'% considtered excessive n(il thedsouthem h(;a]f of the state. Rf}:aser-
TS e R 27 5§33 3B, voir storage increased and continued to remain ai above PRECIPITATION for November was above normal throughout
° § b ARSI r“‘a'§ 55 normallevels. Ground-water storage increased the second half Ohlo. The state average was 4.85 inches, 2.20 inches g%ove PRECIPITATION Ggg
»IRY So Wy R E = of the month as widespread precipitation began to recharge normal. Regional averages ranged from 5.94 inches, 3.38 inches NOVEMBER 1993
BT Y g 0o e 8 o aquiiers. Lake Erie seasonally declined 0.2 foot and was 1.02 above normal, for the West Central Region to 3.27 inches, 0.84
2R B 53 X = 3 g S % feet above normal. inch above normal, for the Northwest Region. This was the fourth
3 ‘Z =3 g o @ o wettestNovem]ger‘onrecgli% fortheWest entr:{tl If{egion. Greenviflle
@ = FP oY = MM {Darke County) reported the greatest amount of precipitation for
g ) % 2.8, 3 E’Z: g < NOTES AND COMMENTS the month, 7‘[.3{36, irliches. Othggr locations reporthl\";F more than 7
o3 Er- = 8‘ 2’ =) =Ry NEW PUBLICATIONS inches of precipitation in November were: Piqua (Miami County);
2E = § o w9 3 28 o The Division of Water announces the availability of the MansﬁeldpAirport (Richland County); Dover (Tuscarawas County);
SR a® TToR 05 following new publication: and Andover {(Ashtabula County]. Crane Creek State Park
The Ground Water Resources of Darke County (Ottawa County) reported the least amount of November precipi-
by J M. Raab tation, 1.72 inches, the only location reporting less than 2 inches
T¥1' ames V. ha es of iy dowat for the month.
is map is one in a series of county ground-water resources - : i ;
ff 0L OE o Qrg maps Whlc]l?x have been completed for 84 of Ohio’s 88 counties. Thgrgg ;tgg)tnoglggggnlgg}fgn‘lﬁgesr Ifg]tlhlélrog% ﬁgﬁl ?nfgg?a?'l;gglg'f
5 & £ 3 B &5 Q & E Ground-water resources St i ared by staff hydroge- Ohio receiving less than 0.5 inch of precipitation during Novem-
w3 83 Sa K ologists. These maps show the regional ground water charac- ber 1-12. However, the remainder of the month was rather wet 7
2 g9 § s S w teristics based on interpretations of water well drilling records with three periods of widespread precipitation. The first was
2, ~ A 5 Q0 and local geology. These color-coded maps provide well log data November 13-14 during wl%ch tir%e nlljost areas of the state
@] £ w g & % = for many point locations. Information provided by the maps received more than 1 inch of rain, and some west and north-
E ﬁ = E N4 o mc}ude tgplc%de ths %f wells, water-bearing formations and central areas, nearly 3 inches. The next storm system crossed
a & & g o & = estimated yields for wells in the area. . : Ohio during November 16-17. Once again, most areas of the
=) g S = Ground-waler resources maps can be used as a guide lo state, excluding southeastern and northwestern Ohio, received
] 5 = HpH locate new or expand existing ground-water supplies. The nearly 2 inches of precipitation. The third period of precipitation
& a Opm= maps are useful to homeowners, ground-water consultants, fell over the long Thanksgiving weekend. Most of the eastern two-
& ez engineers, planners and developers. thirds of Ohio recorded around 1 inch of 1preo:ipitation. Generally,
= b2 ; In addition to the new Ground Water Resources of Darke snow totals for the month were noticeably below normal through- ____ Amount (in}
% &~ & County map, another county ground-water resources map that out the state.
< has been out of print has been reprinted and is now available. Precipitation for the 1993 calendar year is above normal
‘M The reprinted map is: throughout most of Ohio; only the South Central and Southeast
= The Ground Water Resources of Franklin County reﬁions have below 1_10rma1 precipitation. The state average is
|5 by James J. Schmidt 37.01 inches, 2.02 inches above normal. Regional averages
i~ ) . range from 41.97 inches, 7.75 inches above normal, for the West
= The Ground Water Resources of Franklin County map has Central Region to 32.23 inches, 0.48 inch above normal, for the

North Central Region. The South Central Region average precipi-
tation is 34.23 inches, 4.10 inches below normal; the Southeast
Region average is 36.27 inches, 0.60 inch below normal.

Precipitation for the first two months of the 1994 water year is

Northeast

bus, Ohio 43224-1386. Make checks payable to the Ohio above normal throughout Ohio. The state average is 7.69 inches, Northwest
Dlepartmeilt {?f lglalltural Refour%es. If orc-ldﬁre d‘ﬁhrou h the mail, & (cox%tjnued on back) 5.35
please include the correct postage and handling charges. 327 Morth Central 186
postag § charg g g g R PRECIPITATION mepggitgg e P 186
Postage and Handling Charges — Northoast
Cost of Publications Add DEPARTURE FROM NORMAL (IN.) Drought Hills
under $10.01 $ 2.00 1 Region This Past Sle;eriiy West Cantral Central 519057
$10.01 - $20.00 $ 3.00 Month | 3 Mos. 6 Mos. 12 Mos. | 24 Mos. ndex ;
$20.01 - $50.00 $ 5.00 Northwest 1084 | +2.19 +1.59 .84 | 4708 1.0 %
$50.01 - $100.00 $ 8.50 North Genral +2.09 +3.56 +0.23 +0.76 +0.55 0.2 Southeast
$100.01 and over $10.00 Northeast +2.47 +5.01 +4.31 +4.61 +12.28 +2.3 4.49
West Ceniral +3.38 +4.62 +7.89 +6.22 +12.01 +1.4 Southwest q70
*Out of state orders do not need to include sales tax. GCentral +2.72 +4.13 +4.52 +3.40 +8.86 +15 4.88
Central Hills +2.92 +3.99 +1.80 +1.32 +4.96 +0.8 W
Northeast Hills |  +2.47 +4.63 +2.81 +2.05 +3.68 421
Scuthwest +1.90 +2.70 +1.34 -0.87 +0.27 +1.4 STATE
South Central +1.37 +2.65 -1.16 -5.21 -8.52 -0.4
Southeast +1.85 +3.69 +0.76 -1.52 -3.62 +0.3 4.85
State +2.20 +3.72 +2.42 +1.28 +4.76 183
*Ahove +4 = Extreme Moist Spell  -0.5 To -0.9 = Incipient Drought Average {in)

3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = 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 0.2 = Incipient Moist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal
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STREAMFLOW during November
was above normal throughout Ohio.
Flows in the southern half of the

This Month

Drainage | Mean state and also in the central section

River and Location Area | Dischargs| = OF % of Normal Past were high enough to be considered

(89. Mi) | (CFS) erm 3Mos. | 6Mos. | 12Mos. excesstve. Preliminary data indi-

Grand River near Painesville 885 1,674 147 o 85 114 g?ggzaﬁa%ﬁ?eggﬁléﬁgtzrmﬁggr rgt
Great Miami River at Hamilton 3,630 7,768 594 285 239 140 corded the greatest mean flow for
Huron River at Milan 371 301 346 149 111 140 November for its period of record;
Killbuck Creek at Killbuck 464 337 164 105 80 119 the Great Miami River at Hamilton

117 gauging station recorded its second

Litlle Beaver Creek near East Liverpool 496 350 154 1 82
M River at Watervill 6330 | 3547 3 132 174 140 reatest November mean flow; and
aumee River at atarvile : : 99 : e Scioto River near Prospect gaug-
Muskingum River at McConnelsville 7,422 8,549 182 127 98 115 ing station recorded its third great-
Scioto River near Prospect 567 1,083 1,118 502 253 143 est November mean flow.
Scioto River at Higby 5,131 5,709 302 145 143 132 Flows at the begimljn§ of the
Stiltwater River at Pleasant Hill 503 1,080 | 2430 745 465 160 month were near or S]i%h y below
normal in most areas of the state.

MEAN STREAM DISCHARG

GREAT MIAMI RIVER at Hamilton
Prainage area: 3630 sq. mi.

N

MAUMEE RIVER at Watervill
Rraina%\e area: 6330 sq.mi.

@

Discharge (cu ft/sec/sq mi)

(=)

ARVEY AN

SCIOTO RIVER at Higby
DrainaRe area: 5131 sq. mi.

A\ ,

JFMAMUJJAS OND
1993

Base period for all streams: 1961-1990 J

Normal

Generally, flows declined during the
first two weeks of November with the lowest flows for the month
occurring during November 11-13. Streamflows increased
sharply after mid-month following several days with widespread
Brecipitation. Greatest flows for the month in most drainage

asins occurred during November 18-19. Flows at the end of the
month were noticeably above normal throughout the state.

RESERVOIR STORAGE for water supply durinE_‘November
increased in both the Mahoning and Scioto river basins. Storage
continued to remain above normal in both basins.

Reservoir storage at the end of November in the Mahoning
basin index reservoirs was 77 percent of rated capacity for water
su%ﬂy compared with 65 percent for last month and 81 percent
for Novemher 1292. Reservoir storage at the end of Novemnber in
the Sciote basin index reservoirs was 83 percent of rated
capacity for water Supgy compared with 71 percent for last
month and 105 percent for November 1992,

RESERVOIR STORAGE FOR WATER SUPPLYM

MAHONING RIVER BASIN
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GROUND-WATER LEVELS
during November showed net im-
provenient from last month’s lev-

gy GROUND-WATER LEVELS ppugfftnugongm®

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

els in most of Ohio’s aquifers. A

few exceptions were noted in tndex . ) Mean Deparlure | Change in feet from:
some consolidated aquifers where Waell " Location Aquiter Month Normal Last Month | Year Ago
delayed recharge canbe expected. F-1 W. Rushvilie, Fairfield Go. | Sandstone 19.23 1.97 +0.69 -0.68
Generally, the net changes in Fa-1 | Jasper Mil, Fayette Co. | Limest 11.40 2.45 0.23 2.96
ground-water levels during No- 8- por VI, Fayens ~0. imestone : = . =
vember ra_nged from about equal Fr-10 Columbus, Franklin Co. Gravel 43.55 +0.74 +0.16 -0.24
to inghtév greater than normally H-1 Harrison, Hamilten Co. Gravel 22.51 +1.15 +1.44 +0.40
expected. = During November, Hn-2a | Dola, Hardin Co. Palarite 9.70 -0.07 050 -3.65
ground-water levels were stable PO -

or declined Slightly duﬂng the 0- Windham, Portage Co. Sandstone 21.97 -1.29 +0.01 -0.38
first half of the month and then Tu-1 Strasburg, Tuscarawas Co.| Gravel 16.10 -2.54 0:00 -1.44

rose during the. second half in
response to precipitation and
resulting recharge.

Ground-water storage continues to remain at below normal
levels in most areas of Ohio. Aquifers in the eastern half of the
state are at noticeably below normal levels. Index observation
well Tu-1, reflecting ground-water stdrage in sand and gravel
aquifers in eastern and northeasternn Ohio, continued to teach
record-low levels through mid-month before beginning to rise.

Current ground-water levels continue to remain lower than

last year's levels; however, conditions favor continued improve-
ment in ground-water storage during the next several months.

LAKE ERIE level declined during November, The mean level
was 571.72 feet (IGLD-1985), 0.20 foot below last mmonth'’s mean
level and 1.02 feet above normal. This month's level is 0.57 foot
%elgw the November 1992 level and 2.52 feet above Low Water

atum.

LAKE ERIE LEVELS at Fairpo
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(continued from front page)
to 34.26 inches, 0.23 inch above normal, for the North Central

MONTHLY WATER INVENTORY

g s =T 0 g
B tay g e 0 Region. The South Central Region averaged 36.34 inches, 4.95
> OB S7 o = Trazoooeda % inches helow normal (see Precipitation table, departure from nor-
ES ik my ing g3sgiToaz mal, past 12 months column). Andover (Ashtabula County) re-
- o> H %: TERa 228 5—' >&g S poritjed tl%elgéeatest amount of precipitation for the ygatli:l 57.66
3 =, o G288 =5a.8 S mmches. Toledo Express Airport (Lucas County) reporte e least
I Bs § Iy 2 o 2l B0 %‘J 5 g a » amount of precipitation during 1993, 29.87 inches. An isohyetal | Decembel' 1993
= 23 U% a < 8 ST_3S = § 8z = map and regional averages with percentages of normal precipita- !
N o‘.;é" g = g 2 3 ;?;‘ 5o o) tion for the 1993 calendar appear below. i Compiled By David H. Cashell
= § m‘§ E," § CLG":‘ S8 3 gq‘? E_ (Cg" = Precipitation during the 1993 calendar year was generally above ! Hydrologist
] Th Co T = Eas E 8" =0 &= normal during the first four months, below normal during the L Water Inventory Unit
e BT 2 3 - RIS 3= middle four months and above normal during the last four months. !
R Y =R 53 5 The above normal precipitation during January through April in !
Y a E25¥3gT o= w most areas of Ohio was beneficial for water supplies. Conditions i
RS =3 é;l S P § g A 25 i:lhanged a‘gruptly with May being the third dglrifﬁt ;i);l rﬁcord: } ‘ .
Az B =2 3IRdg o= owever, adequate precipitatjon during June and the first half of | PRE . s
S R R g2 July erased these dry conditions. After%nid-July it dried out again, T o e o ormal throughouE PRECIPITATION
50 ey 5o - Ohio with only a few scattered locations having above normal precipi
S Fu =3 5 and these dry conditions continued through August. August was ion. Th 912 i i DECEMBER 1993
a8y =5 A 8 LLILIE tation. c state average was 2.12 inches, 0.46 inch below normal. :
53 0§ SN Q ® 33 = 2 the fourth driest onrecord. Rains in early and late September eased | Regional averages ranged from 2.61 inches, 0.03 inch below normal,
28 T S5 SRES =] the drought conditions. Above normal precipitation in October and i forthe Northeast Region to 1.33 inches, 0.98 inch below normal, for 1.
§' ES SIS §_ ? November got the new water supply recharge season off to a good . the Northwest Region. Chardon {Geauga County) reported the
p hz ', ? S Eq § .,g =4 2?;5&1;‘?;6% %’i_%?g&ﬂ;’gﬁ%?ﬁefgﬁsgﬁggon in December, %reatest amount of precipitation for the month, 5.41 inches, Hicksville
| o S o m~R S g o . Defianice County) reported the least amount, only 0.83 inch.
= fag = O =
S § 2 3 g.. o g g' § =3 %' ! Precipitation clurin%1 December generally fell as rain during the first 4 5
oA T s R TR [oVg=] . 20 days and as snow during the last 11 days. The greatest amount
PRECIPITATION - 1893 CALENDAR YEAR !oof precilpitatjon for most areas of Ohio fell as rain during December 2-
) . 4. Excluding northwestern Ohio, most areas recorded more than 1
40 _M45 + inch of precipitation during this period. Scattered rain and snow
showers passed through the state during December 9-14, but only
0% U7 06 QEo ! small amounts of precipitation were recorded. Moisture re-entered
g ? = g T E g a o0 i Ohio starting on December 18. The precipitation started as rain but 2
| 8 2 o] § = o E quickly changed to snow as cold temperatures moved in by December
e 25 g g P o
i 2 ©  gg § s Gmi 20. With the below normal temperatures, the snow on the ground
g s A w 5 205 remained, providing a white Christmas for most of Ohic. Some fairly
| o 2 : < g C = Iag%e accumulations of snow occurred in northeastern Ohio, espe-
g S g E’ g o E ) clally during December 20-21 and 24-25, when several areas recorded
P é o) g = S| more than 5 inches of snow during each storm period. Chardon,
o = = = Ohic’s snow capital, recorded more than 52 inches of snow during 3
E e B ! Z o : December, more than twice its average. Much of the snow that fell
8 5 a (@) % g 40 remained on the ground at the end of the month.
b e Precipitation for the first three months of the 1994 water year is
‘.= ] ; ! above normal throughout most of Chio with only the Northwest .
i ' i o i Region having below normal precipitation. The state average is 9.80 ____ Amount (in)
2 ¢ inches, 2.23 inches above normal, Regional averages range from
@ 4 11.26 inches, 3.02 inches above normal, for the Northeast Region to
& 0; 2l
\ 6.35 inches, 0.68 inch below normal, for the Northwest Region. Water
E . supplies have benefitted from the above normal precipitation so far
= during the 1994 water year recharge season. Conditions favor
E ' continued improvement in both surface and ground-water supplies
Amount (in) "~ throughout the remainder of the recharge period.
— | Precipitation for the 1993 calendar year was above normal through-
. out most of Ohio with only the South Central and Southeast regions
! having below normal precipitation. The state average was 39.11
| inches, 1.54 inches above normal. Regional averages ranged from Narthwest Northeast
' 44.03 inches, 7.34 inches above normal, for the West Central Region
: . {continued on back) . North Cerral 25';%1
— | Py g™ PRECIPITATION utfasus 58 198 l
34.98 41.28 ‘ : Palmer Northeast
101 : DEPARTURE FROM NORMAL (IN.) Drought Hills
; Region is Past . Severity Cantral 504
Noriheast Month | GMos. | 6Mos, | 12Mos | 24Mos | Index’ West Central 87
40 2IBS Northwest 098 | -068 | -060 s046 | 4777 | -0 %
West Central 08 North Geniral -0.30 +2.27 -0.49 +0.28 | +10.11 -0.2 Southeast
A4.03 Northeast - -0.03 +3.02 +2.09 +4.31 +12.38 +2.2 1.01
120 Southeast West Central -0.39 +3.19 +68.25 +7.34 +H2.07 +0.6 Southwest T
Central -0.38 +3.14 +3.37 +4.34 +7.77 +1.4
Southwest 38.00 Caniral Hills -0.12 +3.23 +0.62 +2.39 +4.76 +0.7
96 Northeast Hills 034 | +2.41 +2.05 +2.25 +2.10 1.9
I 40.81. Southwest -0.48 +2.36 ~ +0.58 +0.54 -1.35 +0.9 STATE
101 STATE . South Central | -0.71 +1.62 -1.83 -4.95 -12.02 - -0.5
. Southeast -0.81 +1.85 +0.34 -1.59 -6.60 +0.6 212
3196111 .| state 046 | +223 | +1.23 +154 | +3.70 82
*Above +4 = Extreme Moist Spell  -0.5 To -0.9 = [ncipient Drought Average (in)
Average (in] : 3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought i
ﬁ - 2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought Percent of normal
reent ol narm 1.0 To 1.9 = Moist Spell -3,0 To -3.9 = Severe Drought
k i 0.5 To 0.9 = Incipient Moist Spell - Below -4.0 = Extreme Drought

0.4 To-0.4 = Near Normal




§ GROUND-WATER LEVELS Mg

MEAN STREAM DISCHARGE precipitation that fell during No-
vember. Levels in shallow uncon-

solidated aquifers rose during the

STREAMFLOW during December

was above normal in most areas of the Based on daily lowest level in feet below land-surface datum

This Month state, but below normal in the north- early part of December and then
Drainage |  Mean g western: and some northeastern Qhio p Mean Departure Change in feet from:
River and Location Area | Discharge N‘ygm?;ll % of Normal Past drainage basins. Flows during Decem- declined until the end of the month. Ir\}& gl)l( Losation Aquiter This From g

(Sq. Mi) | [(CFS) 3Mos. [ 6Mos. | 12Mos. ber increased seasonally from the No- Ground-water storage during Rk Manth Normal | Last Month | Year Ago
Grand River near Painesville B85 1,529 91 a5 30 17 serr}ber ﬂgws in ril](ﬁSt eaai.;lem Ohio 1993 was g?nfi—ll-a]lgl adequate in F-1 W. Rushville, Fairfield Co. | Sandstone 16.88 -0.03 +2.35 +1.49
Great Miami River ai Hamilton 3,630 5,181 144 240 230 148 rainage basine while in € Central most areas of Ohio; however, stor- Fa-1 Jasper Mill, Fayette Co. Limestone 8.1 -0.25 +2.99 -0.75
Huron Rivar at Milan = 293 198 183 o pe and western areas, flows were slightly age in the eastern half of the state Fr-10 | Columbus, Frankiin Co. Gravel 1207 13 058 .01

less than those in November, was below normal throughout the - -

Killbuck Creek at Killbuck 464 473 127 135 89 120 Flows at the beginning of the month year. Some aquifers in the north- H-1 Harrison, Hamilton Co. Gravel 2159 +1.23 +0.92 +1.31
Litlle Beaver Creek near East Liverpool 496 450 101 117 76 112 were above nomﬁ];mnlfost areas of the eastern section of the state were at Hn-2a | Dola, Hardin Co. Dolomite 7.63 +1.31 +2.07 -1.38
Maumee River at Waterville 6,330 3,372 62 84 125 138 state, but below normal across the ﬂg‘t;;eagg]e‘;’eflgl‘f ?;gggﬂeéegﬁ; Po-1 Windham, Portage Co. Sandstane 21.61 -1.00 +0.36 -0.i7
Muskingurn River al McGonnelsvilla 7,42 9,425 132 147 114 117 %01;%?1131 Seéﬁ&g-rgézlvgﬁ};lgrrg:;% r?-Ie} the dr% ught con di{mns of 1991 and Tu-1 Strasburg, Tuscarawas Co| Gravel 15.21 -1.93 +0.89 -0.89
Scioto River near Prospect 567 738 282 440 290 152 cipitation, peaking during DECEHII:'ber early 1992. At the end of 1993,
Scioto River at Highy 5,131 5,641 123 161 155 138 5-7. Generally, flows declined through- ground-water storage rermains no- _ o o
Stilwater River al Pleasart HIl 509 718 178 483 383 170 gut the remainder of the month with gx?.r?aé?% ?1?%61;:@?31 aj;leg;go?at?lté state and near or above normal GROUND-WATER LEVELS

MEAN STREAM DISCHARG PR ai s as Ry

Discharge (cu ft/sec/sq mi)

GREAT MIAMI RIVER at Hamilton
Drainage area: 3630 sqg. mi.
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LITTL.E PEAVER CREEK near East Liverpool
Drainage area: 496 sg. mi.
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30'
NI

AVES

| IR N _
OI“'I / PERS

| ]
0

JFMAMJJAS OND
1993

=]

2.

1

Base period for all streams: 1961-1990
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Normal

the lowest flows occurring just before
the month's end. Exceptions were
noted in the north-central and northeastern areas of Qhio where the
lowest flows occurred around December 18 and then increased until
the end of the month following some rain and snow. Flows at the end
of December were below normal except in these north-central and
northeastern drainage basins.

Streamflow for 1993 was above normal throughout the state (see
Mean Stream Discharge table, percent of normal, past 12 months
column). Monthly flows fluctuated between above and below normal
throughout the year with some unusually high flows occurring in
March, July and November in many drainage basins in the ceniral
and western areas of the state. :

RESERVOIR STORAGE for water supply during December in-
creased in the Scioto basin reservoirs and decreased slightly in the
I1;/[al:1oning basin reservoirs. Storage remained above normal in both

asins. : :

. Reservoir storage at the end of December in the Mahoning basin
index reservoirs was 75 percertt of rated capacity for water supply
compared with 77 percent for last month and 80 percent for
December 1992. Month-end storage in Scioto basin index reservoirs
was 93 percent of rated capacity for water supply compared with 83
percent for last month and 103 percent for December 1992,

Reservoir storage was at above normal seasonal levels throughout
1993, Water supplies in both on- and off-stream reservoilrs were
adequate statewide, even during the dry period experienced in the
late summer.

GROUND-WATER LEVELS during December rose in most aqui-
fers throughout Ohfo. Net rises during December were noticeably
greater than usually expected. Ground-water levels in consolidated
aquifers and deeper unconsolidated aquifers rose throughout the
month responding to delayed recharge from the above normal

RESERVOIR STORAGE FOR WATER SUPPLY # ¥R
MAHONING RIVER BASIN
Base period; 1946-1990
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Current

elsewhere. Even though current ground-water storage is below last
year’s levels in many areas of the state, conditions favor continued
improvement throughout the remainder of the recharge period.

LAKE ERIE level rose during December. The mean level was
571.88 feet (IGLD-1985), 0. 16 foot above last month’s mean level and
1.25 feet above normal. This month’s level is 0.48 foot below the
December 1992 level and 2.68 feet above Low Water Datum.

Lake Erie remained at above normal levels throughout 1993.
Levels were noticeably above normal during the first half of the year,
but below the record-high levels of the mid 1980s.

The U. S. Army Corps of En%j.neers reports that precipitation
during December in the Lake Erie basin averaged 1.8 inches, 0.8 inch
below normal. For December, the entire Great Lakes basin averaged
1.6 inches of precipitation, (.8 inch below normal. Precipitation for
1993 averaged 35.2 inches, 1.0 inch above normal, in the Lake Eric
basin and 33.8 inches, 1.6 inches above normal, in the entire Great
Lakes basin.

SUMMARY

December precipitation was below normal throughout the state,
Streamflow was above normal in all but nerthwestern and northeast-
emm Ohio drainage basins. Reservoir storage remained at above
normal levels. Ground-water storage increased but remains below

normal in much of the eastern half of the state. Lake Erie level rose -

0.16 foct and was 1.25 feet above the long-term December average.

Precipitation for the 1993 calendar year was above normal in all
but the South Central and Southeast regions. Streamflow was above
normal throughout the state. Surface-water supplies were in good
shape throughout the year. Ground-water supplies were adequate,
butremained below normal in the eastern half of the state. Lake Erie
was at above normal levels throughout the year.

LAKE ERIE LEVELS at Fairpor. SRty
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