NOTES AND COMMENTS
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from the third floor to the first floor of the Fountain Square
Complex, Building E, with the rest of the Division of Water
remaining on the third floor. The new area is much larger
and will provide additional accommodations for the public

inch.,
Most of the precipitation during January, in contrast to last

\ month, fell in the form of rain. Precipitation totals during the

first week of the month averaged about 0.4 inch with slightly
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2 R o e F2 g Lo View,” a technical newsletter dealing with ground-water slightly above normal precipitation. The average for the state as

33 g S 2 = 3 3 ol and well drilling issues. This newsletter is available at no a whole was 2.32 inches, 0.44 inch below normal. Regional
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g 88 38 gmz [GI° is: ODNR Division of Water, Ground-Water Resources . the northwest. Totals during the second week were generally
g7 34 ECo =] Section, 1939 Fountain Square, Building E-1, Columbus, ' less than 0.25 inch with slightly greater amounts in the north-
& “ =4 ®HgZ % OH 43224-1336. eastern portion of the state. The bulk of the month’s precipita-
2 w4 G Z0o o I tion for most of the state fell during the third week of the month
& g LA N | 2 with the northern portion receiving between 0.5 and 1 inch and
o g g m2d A NEW EMPLOYEE JOINS GWRS STAFF ' the southern portion 1 io slightly over 2 inches. The most
=} @ 5 om % s | notable storm period was during January 19-21 when the bulk
('i - '8 g g 5 The ODNR Division of Water, Ground-Water Resources of the third week_‘s precipitation was reccgw?d at most locations.
5 S ldle Section (GWRS) has addeda new employee (ot stall, Paul o sereus flooding was observed.  Preciptation lofals S
= Spahr has joined the GWRS mapping unit as a hydrogeolo . amounts of over 1 inch falling in the southern portion of the

gist. He will be mapping the state’s ground-water resources
and using the DRASTIC system to produce pollution poten- \
tial maps. Paul worked as a college intern locating well logs

with the GWRS while earning a bachelor’s degree in geology

from The Ohio State University. Paul, a native Cincinna-

tian, now resides near Sunbury.

state.

Precipitation for the 1990 water year (October 1, 1989 to
September 30, 1990) is below normal throughout most of the
state with only the Southeast Region being slightly above
normal. The average for the state as a whole is 9.16 inches, 1.17
inches below normal. Regional averages range from 11.23
inches, 0.11 inch below normal, for the South Central Region to

NEW PUBLICATION 6.59 inches, 2.62 inches below normal, for the Northwest
The ODNR Division of Water announces the availability Region. The Southeast Region average is 10.96 inches, 0.30 Northwest Northeast
of the following new publication: inch above normal. 2.04
a PRECIPITATIONg 180 North Gentral 9
Drilling Contractors in Ohio J}%Q
by Douglas J. Barber Palmer Northeast
y g . DEPARTURE FROM NORMAL (IN.} Drought Hills
icatio . . _ |
Tl_lis publication con‘_[ams a listing by coun_ty of active Region This Past Severity Wes: Contral 2.72
drilling contractors, their capabilities and services offered, Month | 3Mos. | 6Mos. | 12Mos | 24Mos, | Index 96
as well as other information about the GWRS and other " [Northwest 0.38 376 515 193 502 | +07 1.73
state agencies involved in the protection and management Norh Gentral 0.60 0.0 184 12 640 .3 65 Southeast
of Ohico’s water resources. . | Northeast 0,55 -0.82 £0.07 +5.52 4286 | +26 3.41
This free publication is available upon request while West Gentral 094 | -1.89 -1.54 +6.22 092 | +28 Southwest 15
supplies last. To receive a copy, contact the GWRS at the . | central -0.65 -1.09 -0.90 +5.43 +2.69 | +26
new address listed above or call 614/265-6739. Contral Hills .0.68 .14 -2.28 +2.40 40.20 1.1
Northeast Hills -0.11 -1.09 -2.55 +2.32 365 | 406
Southwaesl -0.86 -1.76 -1.48 +6.38 +3.01 +2.4 STATE
South Gantral -0.15 -1.89 +2.25 +9.80 +1.89 | 428
Southeast +0.44 -1.00 +3.44 +13.00 +10.04 232
State 0.44 -1.33 -0.70 +4.99 +0.68 K 84
*pbove +4 = Extreme Moist Spell 0.5 To -0.9 = Inciplent Drought Average (in)
3.0 To 3.9 = Very Molst Spelk -1.0 To -1.8 = Mild Drought rma
2.0 To 2.9 = Unusual Moist Spell -2.0 To -2.9 = Moderate Drought Percent of no i
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




MEAN STREAM DISCHARGE STREAMFLOW forJanuarywas

This Month above normal in most areas of the

‘ Drainage | Mean [, o of Normal Past state; only the western portion and

River and Location Area | Dischargo | > O a small area of the eastern portion

{Sq.Mi) | (cFs) 3Mos. | &Mos. | 12Mos. had below normal streamflows.

Grand River near Palnesville 6885 2,256 244 115 90 127 Flows throughout the state were
Great Miami River at Hamilton 3,630 3,306 102 71 106 138 greater than last month's flows.

Huren River at Milan 37 504 161 88 69 83 Flows at the beginning of the

Kilfbuck Cresk at Killbuck 464 518 170 139 125 115 month were noticeably above hor-

Little Beaver Creek near East Liverpool 496 497 80 55 66 103 mal throughout most of the state

Maumee River at Waterville 6,330 7,372 181 80 85 82 in response to the precipitation

Muskingum River at McConnelsville 7,422 11,750 151 119 122 121 and snowmelt at the end of De-

Sciotg River near Prospact 567 746 215 92 )l 134 cember, with only the western

Scioto Rivar at Highy 5,131 6,963 123 98 121 137 portion having below normal flows.

Stillwater River at Plaasant Hill 503 376 83 65 122 160 Generally, flows statewide de-

EAN STREAM DISCHARGE

GREAT MIAMI RIVER at Hamilton
Drainage area: 3630 sq. mi.
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LITTLE BEAVER CREEK near Easi Liverpoot

Drainage area: 496 sq. mi.
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MAUMEE RIVER at Waterville

Drainage area; 6330 sq.mi.
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SCIOTO RIVER at Higby
Drainage area: 5131 sq. mi.
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creased from the start of the month
until the middle of the third week
with slight increases noted following local precipitation.
Lowest flows for the month occurred during the January 14-
18 period for most areas of the state except in the northwest
and extreme northeast areas where the lowest flows oc-
curred the last day of the month. Greatest flows for the
meonth occurred durina% January 19-23 for most areas of the
state following several days of widespread precipitation,
except in the northeast quadrant where the greatest flows
were at the beginning of the month. Flows at the month'send
were decreasing throughout the state except in the south-
eastern portion where they were beginning to rise. Month-
end flows were below normal in the northern and western
portions of the state and above normal elsewhere.

RESERVOIR STORAGE for water supply increased in
both the Mahoning and Scioto river basins. Storage in-
creased to slightly above normal in the Mahoning basin index
reservoirs while storage remained below normal in the Scloto
basin index reservolrs.

Reservoir storage at the month’s end for the Mahoning
basin index reservoirs was 70 percent of rated capacity for
water supply corapared with 58 percent for last month and
74 percent for Japuary 1989. Month-end storage in the
Scioto basin index reservoirs was 80 percent of rated capac-
ity for water supply compared with 64 percent for last month
and 102 percent for January 1989,
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GROUND-WATER

LEVELS during January
rose throughout the state.

’ GROUND-WATER LEVELS %

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

January mean levels were -
higherr%han the December Index . . Mean | Departure | Change in feet from:
mean levels, but net rises from Well Location Aquifer Month Normal Yoar Ago
December's levels were less F-1 W. Rushville, Fairfield Ca. | Sandstone 15.93 -0.69 +2.10
than usually observed. Fa-1 Jasper Mill, Fayette Co. | Limastone 7.75 -0.27 -0.64
Ground-water levels have Fr-10 Columbus, Franklin Co. Gravel 42,26 +2.00 +1.74
fallen to slighily below normal H-1 Harrison, Hamilion Co. | Gravel 23.14 -1.29 +0.23
throughout most of the state as Hn-2a | Dola, Hardin Co. Dolomits 8.54 0.00 +3.44
a result of the slightly below Pa-1 Windham, Portage Co. Sandstone 20.14  +0.21 +1.54
normal precipitation duringthe ' Tu-1 Strasburg, Tuscarawas Co Gravel 14.22 -1.61 +0.40

late fall and early winter
months. However, levels re-
main noticeably above levels of ayear ago in most areas of the
state, ranging up to 3.5 feet above the January 1989 levels.

The next fewmonths represent the remainder of the water-
supply recharge period. Although ground-water storage is in
a favorable position at this time, water-supply managers
should monitor their respective situations closely during
this period to be prepared should the climatic situation
change dramatically.

LAKE ERIE level declined slightly during January. The
mean level for January was 570.10 feet (IGLD-1955), 0.08
foot below last month’s mean level and 0.28 foot above
normal. This month's mean level is 0.27 foot below the
January 1989 level and 1.50 feet above Low Water Datum.
This month’s mean level is the lowest monthly mean level
since March 1967,

SUMMARY

Precipitation was below normal throughout most of the
state. Streamflow was above normal in most areas, but
below normal in the western portion. Reservolr storage
increased and ranged from slightly below to slightly above
normal. Ground-water levels rose less than usual, and are
below normal in many areas. Lake Erie level declined slightly
and, although slightly above normal, was at its lowest
monthly level since March 1967.

LAKE ERIE LEVELS at Cleveland &

Elevation referred to IGLD, 1955
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T S T e normal throughout most of the state; the West Central and
- -~ W OO - o Southwest regions are slightly below normal. The average for the
= = Ae e state as awhole is 13.48 inches, 0.91 inch above normal, Regional
Al 3o - Bxgzom0s g) » E averages range from 15.22 inches, 2.22 inches above normal, for
SOt MmE tn o SRl weoesg O the Northeast Region to 11.55 inches, 0.60 inch below normal, for -
S8 U;L%.g:' ’:_.“\3 588 5"-8‘»'3"8 the West Ceniral Region. p.EpOp F m b 199
SR o i R g Precipltation for the 1090 calendaryear is above normal through- 2 February 0
A ] Qg 5 RS3ig~ out the state. The average for the state as a whole is 6.66 inches, ’
g STROE Saox sS8sar z s Y 1.66 inches above normal. Regional averages rari%:t from 7.08 .
g R E% o 03 05 SRS x> g RO Q inches, 1.23 inches above normal, for the Southwest Region to .03 Compiled By David H. Cashell
SeIpEs oPnII FFUag ! inches, 1.86 inches above normal, for the North Central Region, Hydrologist
i SEfef 37 §§ e T8 E NOTES AND COMMENTS Water Invenfory Unit
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=30 3 2 & g, 3 83 O = The ODNR Division of Water announces the availability of the PRECIPITATION for February was noticeably above normal PRECIPITATION
El L S8 =5 following new publication: throughout the state. The average for the state as a whole was 4.32 FEBRUARY 1990
MRS So n3 . _ inches, 2.08 inches above normal. This ranks February 1990 as the
a8 - g O ng 2 10th wettest February in 108 years of record keeping. Regional
§_ o 3 g3 3 z § 2 g g The Northeast Ohio Water Plan - Public Water Supply, 1988 averages ranged from 5.21 inches, 3.37 inches above normal, for the
3 8 a9 B EET > o This new publication is an update to the original Northeast Ohlo Northwest Region to 3.24 inches, 0.75 inch above normal, for the
“ 2 - & 838 = Water Plan published in 1972. Published in cooperation with the |  Southeast Region. This was the wettest February en record for the
3> F E o ma ] < = Ohio Environmental Protection Agency, this update evaluates the NOI’thW(ti_St, North Central and Northeast regions and the second
ol Y o T s 0Om8 vl R water supply situation for 108 community water systems in the ‘ wettest for the “_.rest Central Region. Also, it was the tl:u.rd wettest for
=z & d= 65398 oo ion b i t svst bilities. 1 : N the Central Region, the fifth wettest for the Central Hills Region, the
| = R 8 & o <3 ER 6. 5 region by assessing current system capa es, entifying pro th ttest & he North Hills Regi d the 2
| o= jected treatment and supply needs, formulating alternatives for : seventh wettest for the No e_ast s Region and the eleventh
Mo - meeting those needs and making recommendations from among ' wettest for the Southwest Region. Fernbank (Hamilton Coungy]
the alternatives. The Northeast Ohioc Region includes the Mahon- - reported the greatest amount of precipitation for the month, 7.38
ing River and Little Beaver Creek watersheds and the Lake Erle inches. Lloyd Greenup Locks and Dam (Scioto County) reported the
2 O 1216 trfbutaries east of the Vermilion River basin. . least, 2.77 inches.
9? E S g) & &8 = I Y I Copies of the 167-page update have been distributed to the | _ Precipitation fell during every week of the month. Total precipita-
g g2 & £S5 |=Him communities and counties in the region. Copies may be ordered ~~ tion for the month was in a somewhat atypical pattern with the
2a o8 § B iR (=l = from: greatest amounts in the northwest poition of the state and decreas-
u §5 R 205 e ODNR - Publicati Cent ing in amount to the southeast. During the first week of the month
= o 8 - BOS g 2| - catlons tenter . precipitation occurred on nearly every day. Weekly totals were
o " . c o ) 4383 Fountain Square Court, Building B-1 . generally less than 1 inch in the southeastern portion o¥the state and
8 ¥ Q n E = g ; Columbus, OH 43224-1362 : [l)t‘:'lr? itn}::hes elsgwher;. ftSh¢.'>rx'1¢: locfitior}ﬂgj rcceive;:-l t)ver5 2 inchesi-.l
& 53 ) =] uring the second week of the month, totals were from .5 to 1 inc
& E 2 T2z g 2= checks ﬂ?t)lzotsg é%ﬁg%iéﬁfﬁgg: (?gs:zrge and tax]. Make at most locations but less than .5 inch in the northwestern portion.
g 5] 8 Swid % pay . * During the third week, storms on February 14-16 produced 1 to 2
2 - O ix 3 NEW UP-GROUND RESERVOIR FOR FOSTORIA inches in most areas and over 2 inches at some locations. Again, the
= %3 o= g o Ground-breaking ceremonies were held on January 16, 1990 in southeastern portion received less than .5 inch. The last week of the
= b % AL Fostoria for the construction of a new water-supply reservoir for ~ monthwas the most notable for weather related events. Although the
= iy that city. When completed, the new Fostoria Reservoir No. 6 will |~ southeastern portion of the state again received less than .5 inch,
have a surface area of %E,Pmmmtel 165 acres and will store 1 most areas received .5 to 1inch and in the northwestern portion from
billion gallons of water. This will nearly double Fostoria's rawwater 1 to around 3 inches. The bulk of this precipitation fell on February
storage capacity. 22, 'Il‘gﬁegstem ortti:fxlloofgri}:il?n&:halsh% receive;l{l:hese lﬁrgﬁll'a.mourgs
: resulting in moderate flo n the Maumee River and other near]
The ceremony was hosted by Mayor Kenneth Beier. Represent river basins. OnFebruary 24ilizzard conditions engulfed most of icd
ing the Ohioc Department of Natural Resources (ODNR) were tate. Although the northeast rtion of th the hard
Director Joseph J. Sommer and Division of Water Chief Robert L. state. Although the northeastern portion of the state was the hardest

hit, conditions throughout the state were treacherous with high

Goettemocller, Each praised Fostorla clty officials for recognmmg winds and blowing snow causing whiteout conditions. Several tragic

the importance of an adequate water supply to attract growth an

industy to e arca. multcar seeidents gccurred and mary covnties declared 2 smow

Total costs for the reservoir are estimated at $7.56 million. The c u(l!yti cipitation f ?;y 1990 : t thus far is ab
%ojmt is being financed jointly by ODNR and the City of Fostoria. umiiative precipliation lor the waler year thus laris above Norihwest

is new facility will also provide additional recreational benefits {continued on back) 4.69
to the area including boating and fishing. Mg Ry g g PRE CIPITATION Mug ™™g’ 5.21 North Central =16

1990 CENSUS - THE NATURAL THING TO DO 283 433

Every 10 years, the federal government (Census Bureau) con- Palmer Northeast
ducts acensusofthe poEuIatlonasrequjred by the U.S. Constitution. DEPARTURE FROM NCRMAL (IN.) Drought Hills
The 1990 Census is the full count of every person living in the Region Past Sevarity
United States a\nl_cil1 a count of every housing unit in the country on Jgﬁh 2 os oWos. | 12mos Toame| tndex: West Central
Census Day, April 1, 1890, . : - - 461

This count determines congressional representation and the Horthwes! +3.97 +1.83 +1.84 +3.01 251 +2.0 218
redistricting of state and local election district boundaries as well Narth Gentral +2.48 +0.98 +2.50 +4.17 -4.20 +2.1 Southeast
as the allocation of billions of dollars of federal, state and local Northeast +2.52 +1.35 +3.92 +8.22 +4.57 43.3
funds for many igroa%rams. The Ohio Department of Natural Was! Cantral +2.50 +0.87 +0.50 +8.16 40,19 +3.3 Southwest 3.24
Resources (ODN ministers several programs, such as the Contral +2.25 “0.04 005 718 237 a1 130
Land and Water Conservation Fund, the Sport Fish Restoration . - - - il 44, i 4.74
Program (Dingell-Johnson), and the Wildlife Restoration. Program Central Hills +2.23 +0.77 +2.18 +4.38 +0.58 +1.9 T8T
(Pittman-Robertson), that rely on the census data. If Ohioans are Northeast Hills +1.87 +1.10 +1.41 +3.71 -3.02 +1.2
not fully counted. ODNR stands to lOSC s{gniﬁca.nt amounts of Southwost +2.12 +0.14 +0.52 +7.29 +3.31 +2.5 STATE
dollars for these programs. -

: South Cantral 0.73 -0.71 2.10 6.87 2.24 ,

When your census questionnaire arrives in the mail around ‘ Szzth eas? 1075 2018 :2 a8 :1 5 +9 o +23 432
March 23-25, please fill it out and retum it to the Census Bureau. - : - il + 3295 o5
“ﬂ'lal!:u you tell the ?engushgives a betltler ic?urelof wélati; needeac} State +2.08 +0.70 +1.82 +646 | +1.69
in Ohio in terms of jobs, housing, schools, family aid and natur: - } N6 ]
resources. The Census Bureau pledges complete confidentiality ;‘?g‘-}‘f g ‘é - Ezg,e ﬂ:ix'g;zﬁpe“ _?‘g %g _?'g — g;ﬁ:}’};?:uglrﬂ"g“ Average (in)
concerning your individual and household information. 2.0To 2.9 = Uniisual Moist Spell  -2.0 To -2.9 = Moderate Drought Percent of normal -

ted. . 1.0 To 1.9 = Modst Spell -3.0T0-39=5 D t

Stand up and be coun Please respond to the census 0.8T5 0.9 = Inatoroe Motst Spel Belo:r 29 =E§v§§n erbnﬁght

0.4 To-0.4 = Near Normal




LfarafaMufg® MEAN STREAM DISCHARGE #usRuf sy

STREAMFLOW for February was
excessive statewide., February
streamflows were noticeably greater

This Month
than January's flows. The month]

River and Location Drii,';:ge Dl:"'m;'g ol % of % of Normal Past mean flow 0f 16,473 cfs for the Sciotg
(Sq-ML) | (CFS) Norma 3 Mos. 6Mos. | 12Mos. River at Higby index gauging station
- 0 3 3 was the thirg est for February for
Grand River naar Painasville 685 3,448 6 142 11 14 the period of record. Moderate flood-
Great Miami River at Hamlliton 3,630 11,872 245 134 132 180 ing occurred in the northwestern and
Huron Rlver at Milan an 1,088 249 127 124 111 north central portions of the state on
Kllibuck Creek-at Killbuck 464 1,569 245 167 160 136 February 21-24 following heavy pre-
o Beaver Crack near East Liverpool 496 1,368 | 166 105 93 115 cipitation of February21-22in eastern
Little Boav L ; Indiana, southern Michigan and por-

Maumee River al Watarville 6,330 19,045 n 150 137 106 tions of northwestern Ohlo.
Muskingum River at McConnelsville 7,422 23,520 202 143 146 134 Flows at thf.,t;,i%mmng of the month
Seloto River noar Prospect 567 2,180 339 177 150 167 were below no: throughout most of
e e Si 1 tedre | apy | o | 17|18 e eteon Soriiongstarting fhe
Stillwater Rivaer at Pleasant Hill 503 1,846 347 131 156 187 monthwith above normal flows. Lowest

Drainage area: 3630 sq. n}i.
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flows for the western and northern
portions of the state occurred on February 1; lowest flows elsewhere
occurred at or near the month’s end. Generally, streamflows
increased rapidly after the start of the month until February 4-6 and
then declined until the middle of the month. Widespread precipita-
tion on Febru 14-16 resulted in rapid increases of streamilows
with the greatest flows for the month for most areas occurring soon
after this. Streamflows then declined until the month's end in the
southern and eastern portions of the state, but in the northern and
western portions only until February 21 after which they increased.
Highest flows for the month in the northwestern portion of the state
occurred during the period of moderate flooding mentioned above.
Flows at the month's end were above normal statewide except in the
northeastern and southern portions where they were below normal.

RESERVOIR STORAGE for water supply increased in both the

Mahoning and Scioto river basins. Storage was above normalinboth

basins.

Reservoir storage at the month's end for the Mahoning basin
index reservoirs was 80 percent of rated capacity for water sup;{gly
compared with 70 percent for last month and 77 percent for
February 1989, Month-end storage in the Sciote basin index
reservoirs was 100 percent of rated capacity for water sup;lgly
compared with 80 percent for last month and 104 percent for
February 1989,

RESERVOIR STORAGE FOR WATER SUPPLY gty

MAHONING RIVER BASIN
Base period: 1946-1980

Rated capacity (96) for water supply

SCIOTO RIVER BASIN

Base period: 1957-1980
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GROUND-WATER LEVELS rose
noticeably throughout the state
during February. Levels in con-
solidated aquifers rose throughout

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

PRSP GROUND-WATER LEVELS s fyfufut

the month; levelsinunconsolidated

aquifers rose during the first three Index h%gfxsn De arture | Change in feet from:
weeks but were declining at the waell Location Aquifer Month Normal | Last Month | Year Ago
month’s end. Net rises from last F1 | W. Rushville, Fairfield Co. | Sandstona | _ 12.99 At +2.94 +2.94
month's levels were markedl - 553 5 082 006
greater than usually observed, Fa-1 Jasper Mill, Fayette Co. Limestone k +0. +0. -0.
ranging up to four times greater Er-10 | Columbus, Franklin Co. Gravel 41.88 +2.34 +0.57 +1.86
than the normal rises. H-1 Harrisen, Hamilion Co. Gravel 21.22 -0.03 +1.92 41,80

Ground-water levels have risen Hn-2a_| Dela, Hardin Co. Dolomite 6.92 +0.59 +1.61 +2.61
to above normal throughout most Po-1 Windham, Pontage Co. Sandstone 10.53 +0.53 +0.61 +1.76
of the state in response to the no-

Tu-1 Strasburg, Tuscarawas CGo.| Gravel 12.35 -0.54 +1.87 +2.2

ticeably above normal E[{'ecipita-
tion during February. The only
exceptions are in some unconsoli-
dat uifers which remain slightly below normal. Levels remain
noticeably above those levels of ayear ago, ranging up to 3 feet higher
than the February 1989 levels. The above normal precipitation
during February has helped to eliminate the slight deficits that have
been accumulating throughout the state during the current re-
charge season. As a result, the ground-water storage situation has
improved and is in a favorable position at this time.

LAKE ERIE level rose noticeably during February. Levels nor-
mally decline t.hroul‘gh February before starting their seasonal rise,
The mean level for February was 570.80 feet (IGLD-1955), 0.7 foot
above last month's mean leveland 1 foot above normal. This month's
mean level is 0.35 foot above the February 1989 level and 2.2 fect
above Low Water Datum.

SUMMARY

Precipitation was noticeably above normal throughout the state
with the northern and western regions having theirwettest or second
wettest February on record. Streamflow was excessive statewide.
Reservolr storage increased and was above nermal. Ground-water
levels rose markedly and are above normal throughout most of the
state. Lake Erie level rose noticeably and was 1 foot above normal.

LAKE ERIE LEVELS at Cleveland Rty ™y’
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NOTES AND COMMENTS

cHn 9 N O P NEW GROUND-WATER LEGISLATION P ‘
R, o g A Q New ground-water legislation was recentlé passed by the Ohio Lo a <N
>OmE & AP o~Bzezoon SEe % General Assembly without a dissenting vote. Substitute HouseBill Hik N T
N ) = RN Y 476, introduced by Representative David Hartley (Clark County), i 4P, <
g8 2 N 28 NEFEER T ks Q evelved through consiéjerableworkby many individuals, agencies ol A ‘ ‘
]z U 3 @ § oL 23R B a8 and organizations. This bill addresses certain ground-water quan- T R p Q - h 1990
Ro05cdrT pf 2= RoDggn 2 tity inifiatives of the state’s Ground-Water Protection and Manage- - fii E é Marc
aZgeET< & B4 waglsige ment Strategy and resolves a conflict between previous legislation by i i y N
Z3IT® Mo @ 3 (o] .
FRS S D Fp a3 Tasobsd & {Sub. H.B. 662, 1988) and the Qhio Supreme Court decision in o watngy Y & : , , :
2, 3o RVWIIIY] FEMEo CHne vs. American egates {1984) regarding the “reasonable - A ' Compiled By David H. Cashell )
= 5 fog o 3 &
RoiPee ETRESLRER A o use” of ground water. Sub. H.B. 476 makes the current state Hydrologist
a I8P - 372 g-i (St E statute consistent with the definition of “reasonable use” con- Water Inventory Unit
g &~ - o S = - g n tained in Section 858 of the Second Restatement of Torts and )
o -g‘“g'“% 0%1 § TT a2 g 5 referred to for resolving ground-water use conflicts in the Cline
a R ] I oy case. ..
rPIOga ST 2R N =g seion of PRECIPITATION for March was below normal throughout the :
3 = Q 1 enhan
“3a § & osed g 5 Wa?;-bt.olgg.;gisfm f:g—water ::;gg%?&%ﬁ%:ﬁ&?smﬁ;ﬂg state. The average for the state as a whole was 1.83 inches, 1.55 g PRECIPITATION #g
53R Sw BE=EY: g o or hearings couid be held with public entities or as deemed neces- inches below normal. f’l“lﬂsrx"iar}iks MarchRéQQOaais the 16th drleesé I MARCH 1990
T 3 ¥ T Od&3 = sary by the chief whereby many problems could be resolved with ?rdoamg g; ilr?Shyeaors78 ot bel eeping. : fo%igl?e sgwﬁf"fﬁfst E"":g :
=& F Y8 3% 3is S =i the technical information and expertise available in the Division of h OmBG inchc 263'5 inche: beﬁyy?vwngrnal for the Nol‘:ltheaseti ch%or?
2 & @ EBEFIC = Water. -The bill also gives the division authority to designate a Marat 1660 was the G T o recoud for the Northeast,
w2z AT o322 c O ground-water stress area for the purpose of gathering additional - was Lhe secon Marc '
= O & “n S - ired Northeast Hills and Central Hills regions. The Northeast Hills Region
g.. = ' § oo F) §,_ = % =. M&Tnna t:'l;)n. Wag:ir use re st:;aﬂoztlrgan be of aﬂfustelxl's had the greatest departure from normal for the month, 2.30 mﬁes
8 3 32 FeT8 = 2 wi a designated ground water stress area. 8, t0o, 15 for the below normal. Oxford (Butler County) reported the greatest amount
IE & oy 93=I:S o 0 purpose of resolving conilicts where ground water is, or projected T ipitation for th th, 4.87 inches. Dorset {Ashtabula
SROs a® TR a3 to 1;?1, utilized to a greater extent than is naturally replenished an- | gogrrﬁ:cy}prepo?t%d (t)ll;e lc‘:as x11:106'13§ Rt .
nually. ‘ , 0. . .
Precipitation was noticeably light in the northeastern quadrant of
Additionally, the bilt authorizes the chiefof the Division of Water the statl; during the month.® The cntire staie received very little
to perform ground-water measurements and redefines a “well” to
require the of well logs with the division for monitoring and precipitation during the first week. During the second week, the
W NS O Qe o 120 f:gthermal wells. Well Io gsare the main source ofin.formatlgn for extreme northwestern portion of the state received around 1 inch of
"2 F2 95 Cwo |=|H g und-water resource End eologic mapping and are vital in precipitation on March 10-11 and the southwestern portion from 1
o -
2 § ] § g é E n g 3 ﬁnagmg the state’s ground-gvater resoufc%s ¢ ‘:ﬁover 2.5 %"’hes' ttll}le greatest dak.i'ly totals for ﬂ"fnmtﬁmh thtff“g};"ut
8 =t ' e state. During the third week, many areas e southwestern
e S z S, = B =k § E portion of the state again received over 1 inch on March 15-16 with
.Q ® I % g e g DIVISION OF WATER HAS most otheé ageas 1_iln Tl;: s;)utl.-llﬂ?m arl;d ?tcilrﬂlwesttﬁm porﬁirgﬁs rfc(:?;il‘l’-
wn NEW DEPUTY CHIEF ing around .5 inch. The fourth week of the month was similar ]
8_ g g o E = g '3 DE c el FOR EN?EEERING " ﬁr%tweek. being rather dry. Precipitation returned the last few days
5 2 2= |22 Robert L. Goettemoeller, chief of the Division of Water, recently of the month with amounis of around .5 inch common in all but the
& % @ E P 1 = announced the appointment ofJ. Bruce Pickens as deputy chieffor northeastern portion of the state.
g M @ =) % = |2z engineering. Mr. Pickens started working with the division in 1969 Cumulatt ecipitation for the first half of the 1990 wate
a, Y= :HU g = as an engineering intern. Through the years he has held several g be‘l-‘m & "elP' pital 0? °rt ‘ia'th fown v?lth enl i "I‘&ﬂrélyea{
& B #lo gg?ltions. most recently as administrator of the division’s Dam o North G h_ﬂ aluoughou Boing Hohtly above 1 ol ey
H k5 % Rk ety and Water Engineering Section. Bruce, a registered prolfes- ?ign 'Iqhe aw;_’; . for:: (::r:;statgasi ?vl-%cl)]le)irsal 50‘3:2111:; chn]elals g’g‘é ?n h
= lsiig ear;edg : cg;‘ishi%?-l; ré]:gur"::fi}lh:g?[}:&itgf gf;ﬁ:ﬁ]‘gv}ﬂg ' below normal. I%e onal averages range from 17,09 inches, 0.87 inch
master's degree in civil engineering. Bruce is a member of below normal, for the Southwest Region to 14.24 inches, 0.32 inch
numerous professional organizations including the U.S. Commit- * above normal, for the Northwest Reglon. The Northeast Hills RC%"“
P ams i has the greatest departure for the water year thus far, 1.84 inches
tee on Large ) + the American Society of Civil Engineers, and below normal (see precipitation departure from normal table, past six

the American Society of Agricultural Engineers. He was one of the

organizers of the Assoclation of State Dam Safety Officials where months column}.
he served as its president in 1987-88. Currently, he serves on the Precipitation for the 1990 calendar year is above normal in the
board of directors of the Water Management Association of Ohio. western half of the state and below normal in the eastern half. The
Bruce, with his wife Marjie, resides in Columbus. av%ﬂage for the aelstatc as a whole;_r:)s Siggsgli%hfie_i;. 061é3mc}11-1 a‘t];ave
no . Regional averages range from 10, ches, 0.53 inch above
OWAC MEMBERS RE-APPOINTED iy Eor?ﬁhccsmért:lvl‘ﬁlt Region (see orectpitation. &1%;‘: e oo Horiest i
no , for the Cen s on ure from

The Ohie ﬁatez;‘Agvisory lCoull;lcil [C’)I\hVAC) heldits 2 quarterR ; normal table, past three months colum%). P 2.44 North Central —2'3—0’86
meeting on Marc in Columbus. e seven-member council, . . PRECIPITATION ’ . . -1
establisghed by state law in 1984 (Am, Sub. S.B. 360, recently had ' 1.34 _r__.r_
three of its members re-appointed by Governor Celeste for two-year - Northeast
terms. They are; Joan E. Brasaemle (Stow), ground water; Gaybri- DEPARTURE FROM NORMAL {IN.) Drought Hills
elle E. Gordon {Columbus), public member; and Dr. Robert C. | Region Past : Saverity g 1.15
Stiefel (Columbus), surface water. J:I‘i:h 3 Mos & Mos. | 12Mos. | 24 Mos, | Index West Ceniral e

At the meeting, the council re-elected Bayliss L. (Rock) Prater ! > - 2.73
(Willard) as chair and Marqil;‘ita McLean {Cincinnati) as vice-chair, Northwas! 0.43 2.6 +0.32 4228 .l'z: +g'5 1! Southoast
positions they have held since the establishment of the couneil, North Central =1.52 +0.34 +0.54 +3.03 - +0.8
The two remaining eouncil members areJames L. Rozelle (Center- Northaast -2.25 -0.28 -0.03 +5.78 +3.31 +1.1
;iéle). damt safety and Lloyd E. Overly {Chillicothe), floodplain man- " [ west Central -0.53 +1.03 413 | +6688 | 4089 +2.5 Southwest

ement. ' Central -1.59 +0.23 026 | 4606 | +4.07 +1.3
int&itc;?lu\?:t%rconsmtzn?:ngggsgns who h;‘gleav:g‘m“rsem‘! Central Hills 225 | 070 | 080 | +169 | .0.78 822
sibilities of the Division of Water. The council's mission includes: Northeast Hills | -2.80 0.54 -1.84 +0.65 -4.30
1) advising the chief of the Division of Water in carrying out the ' Southwest 0.70 +0.53 0.87 +4.88 +3.08 STATE
dll;ties under state law; 2{) re(ci:ommending policy and leg&flaﬂon : South Central -2,16 -1.58 -1.54 +3.64 +1.48
about water management and conservation to promote the eco- B 1.
nomic, industrial and social development of ]:t’.he state, while Southeast 1.78 057 0.7 +::17 'f;? —5%§
mhﬂguzint%‘ﬂlé'eatﬁls to the er}virlonmeng 3) reviewin af:d recom- State -1.55 +0.11 .63 +4. .
mending the development of plans and programs for long-term, - 0. 09= D
compreﬁensive water management; and 45 recommending ways to ;mei ; = %gf ;',‘:,Qf'g';tﬁp‘“ ,‘1’_3 ﬁ _‘1’3 - {,’,‘,‘ig’};‘,‘;ug,”;“@‘ t ‘ Average (in}
enhance cooperation among governmental agencies with an inter- 2.0 To 2.9 = Unusual Molst Spell  -2.0 To -2.9 = Moderate Drought 1 Pereent of normal
est in water to encourage wise use and protection of the state’s 1.0 To 1.9 = Molst SpeHl -3.0 To -3.9 = Severe Drought -
ground and surface waters. Those interested in the council's 0.5 Teo 0.9 = Inciplent Molst Spell ~ Below -4.0 = Extreme Drought \

activities may obtain a brochure from the Division of Water. 0.4 To-0.4 = Near Normal



R gsRy? MEAN STREAM DISCHARGE

This Month
Drainage | Mean
River and Locatlon Afﬂzg Discharge N%,;;. % of Normal Pest

(5. ML) | (CFS) 3 Mos. 6Mos. | 12 Mas.
Grand River near Painesville 685 660 28 113 100 139
Great Miam! River at Hamilton 3,630 4,142 68 122 118 168
Huren Rivar at Mllan an 194 26 100 98 109
Killbuck Creek at Killbueck 464 384 40 134 134 132
Litile Baaver Creek near East Liverpool 406 393 33 82 71 108
Maumee River at Watervilte 6,330 5,881 46 123 99 111
Muskingum River at McCennalsville 7,422 6,450 39 113 106 128
Sclote River near Prospact 567 473 47 133 116 167
Scloto River at Higby 5,131 4,593 47 110 10 143
Stlilwater River at Pleasant Hlll 503 674 88 123 109 187

MEAN STREAM DISCHARGE gty fnsus®y

GREAT MIAM! RIVER at Hamilton

Drainage area: 3630 sq. mi. I
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LITTLE BEAVER CREEK near East Liverpool I
Drainage area: 496 sq, mi.
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SCIOTO RIVER at Higby
Drainage area: 5131 sq. mi.
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STREAMFLOW for March was be-
low normal throughout the state. Flows
in all but the western and southwest-
ern portons of the state were low
enough to be considered deficient.
March flows decreased noticeably from
the above normal flows in February.

Flows at the be, g of the month
were belowno throughout most of
the state. Greatest flows for the month
for most of the northern and eastern

rtions of the state occurred on March

as flows statewide began to decline.
Greatest flows for the western portion
of the state occurred on March 11-12
after moderate precipitation fell locally
in that area. Generally, flows declined
unti! the end of the month with slight
increases noted following local pre-

cipitation. Lowest flows for the month statewide occurred at or near
the month’s end. Flows were below normal at the end of the month
throughout most of the staie. :

RESERVOIR STORAGE for water supply during March de-
creased in both the Mahoning and Scioto river basins. Storage fell
to below normal in both basins.

Reservoir storage at the month's end in the Mahoning basin index
reservoirs was 79 percent of rated capacity for water supply com-
pared with 80 percent for last month and 88 percent for March 1889.
Storage at the month's end in the Scioto basin index reservoirs was
95 percent of rated capacity for water supply compared with 100
percent for last month and 110 percent for March 1989.

Rated capacity (%) for water supply

100

RESERVOIR STORAGE FOR WATER SUPPLY

MAHONING RIVER BASIN
Base period: 1946-1980

SCIOTO RIVER BASIN

GROUND-WATER LEVELS dur-
ing March showed mixed responses
throughout the state. Generally,

igd GROUND-WATER LEVELS sy i Ryt

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

oo aaiters Gectined duving the

ated aquifers dec uring the - -
month in response to the lack of Index “#“I’s" De r‘glflfl"e Change in feet from:
recharge; levels in consolidated Well Location Aquifer Month Normal | Last Month | Year Age
aquifersand decper unconsolidated F-1 W. Rushville, Fairlield Co, | Sandstone 13.87 0.92 -0.88 -0.95
aquifers rose or remained static

during the month in response to Fa-1 Jasper Mill, Fayette Co. Limestona 7.14 -0.38 -0.21 -0.51
delayed recharge from the noticea- Fr-10 Columbus, Franklin Co. Gravel 41,13 +2.20 +0.56 +2.13
glbi’abo"e fgnl'i'nal regipit'iztioeré E H-1 Harrison, Hamilton Co. Gravel 21.44 -1,02 -0.22 +0.69

ebruary. ly wells develop l

consolidated aquifers in the north- Hn-2a | Dola, Hardin Co. Dolomlte 6.35 +0.63 +0.58 +1.79
ern portion of the state had net Po-1 Windham, Pertage Co. Sandstone 18.94 +0.82 +0.59 +1.96
rises from last month’s levels Tu-1 Strasburg, Tuscarawas Co| Grave! 12.31 -1.34 +0.04 +1.68

greater than usually observed.

Ground-waterlevels have fallen,

in response to below normal precipitation in three of the past four
months, to below normal in many areas of the state. Exceptions are
in consolidated aquifers where levels are slightly above normal.
Ground-water le:“js remain above those of a year ago except in the
southeastern portion of the state where they are Iower than last
1\;ea.x"s levels. Levels one year ago in most areas of the state were just

€ g to show substantial recovery from the lingering effects of
the drought conditions during 1988. An exception to this delayed
recovery was in the southeastern portion of the state where precipi-
tation was noticeably above normal starting in January 1989 and
contmméﬂthroughout most of the spring recharge months. Vari-
ations in this year's levels compared to last year's can, most likely,
be attributed to the variable precipitation conditions during this
time period. :

The ground-water storage situation remains in a favorable posi-
tion at this time. Adequate precipitation during the remainder cf the
current recharge season will be needed to maintain this position.

LAKE ERIE level rose during March. The mean level for March
was 571.25 feet (IGLD-1955), 0.45 foot above last month's mean
level and 1.20 feet above normal. This month's level is 0.66 foot
above the March 1989 level and 2.65 feet above Low Water Datum.

SUMMARY

Precipitation was below normal throughout the state with the
Northeast, Northeast Hills and Central Hills regions having their
second driest March on record. Streamflow was deficient through-
out most of the state. Reservoir storage declined and was below
normal in many areas. Ground-water levels declined in unconsoli-
dated aquifers but rose in consolidated agquifers still recharging from
February's above normal precipitation. e Erie level rose season-
ally and is 1.2 fect above normal.

LAKE ERIE LEVELS at Cleveland

Elevation referred to IGLD, 1955

Water level (ft below land surface)

GROUND-WATER LEVELS lagusuyifu Ryl o

H-1 Harrison (sand and grave! aquifer)
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NOTES AND COMMENTS

L L
N = O =T A 2
- R NEW EMPLOYEE JOINS GWRS STAFF
2 Q = % Iy Uop 2 g nz Q :,_8 =5 ff: % The ODNR, Division of Water, Ground -Water Resources Section
33208 TEEy, ?.-. csdxgwElae o (GWRS) has added a new employee toits staff. Carrie Frederick has
83 o 2rg FPz3z wmon 2 S joined the GWRS Mapping Unit as a hydrogeclogist. She will be Q p -Q H
5% 93 I8 @ RAagEgea using the DRASTIC system to map the pollution potential of April 1990
P =E ] Q%8 o X823 = l%rouncl water in Ohio. In addition, Carriewi}ilassistinconducting
SITWOE S, LT S3fal S B . ydrogeologic fleld investigations and detailed aguifer studies. ,
8 &3 .-::% n 88 IEFVIeEE o 0 Carrie worked as an intern with the GWRS while earmning a degree Compiled By David H. Cashell
= =T od QR 2 T IN T ag = in geology from The Ohio State University. Away from work, Carrie Hydrologist
S¥s%88 &, § TR Y 3 = E enjé)ys her free time a].athor?cmSunbury with her dogs, guinea pig, Water Inventory Unit
%3"2_ mg D;S::U'.Iéc gﬂ and increasing number of cats.
Sfe3p feynfEs 2E 2
S I g R -t | THE MIAMI CONSERVANCY DISTRICT ’
o § g.. 3 = u § o ;; § g % CELEBRATES 75 YEARS PRECIPITATION for April was below normal throughout most of i PRECIPITATION
n 3 o= g 5 3 5o During 1990, The Miami Conservancy District (MCD) will cele- the state with only the Northeast and Northeast Hills regions having | APRIL 1990
R ! § & AR AR E =S brate the 75th anniversary of its formation. The district was above normal precipitation. The average for the state as a whole was
3Ig g € o..3=& o2 formed June 28, 1915 following the adoption of the Ohio Censer- 3.13 inches, 0.38 inch below normal. Regional averages ranged from
3 & 3 » -3 § 3o 25 vancy Act by the Ohio General Assembly in February 1914. The 3.97 inches, 0.58 inch above normal, for the Northeast Reglon to 2.14
& > =0 :ucr?: @ B o > 2 g articles of incorporation for MCD define the district’s purposes as inches, 1.17 inches below normal, for the Northwest Region, Andover
TE OO & LE g g 5 preventing floods, regulating stream channels, reclaiming or filling . (Ashtabula County) reported the greatest amount of precipitation for
= = & e Mo = g‘. =S wet and overflowed lands, providing needed irrigation, regulating the month, 5.82 inches. Stryker [%{/?Hiams County) reported the least
bR - 3 32 Foed =4 the flow of streams, and diverting or eliminating water courses. amount, 1,87 inches.
g8 1 28 +TRAa =] The district provides flood protection to areas along the Great April started with several days of precipitation during the first
Miami River and its major tributaries in southwest Ohio. " week, but the weekly totals were generally less than 0.5 Inch in the
The official cFl:m of MCD, adopted in 19186, called for protection southermn portion of the state increasing to around 1 inch in the
against a flood 40 percent larger than the 1913 flood, the largest ’ northeastern portiort. The heaviest precipitation for the month fell
flood of record. The plan called for the construction of five earthen, ©  during the second week on April 10-11. Most areas received in excess
T oo ¥ QRE Z|e dry-detention dams with a total storage capacity of 274 billion -  of 1 inch with several areas from Mansfield northeastward receivin
o £2 g) & Q&'E {=|E lons, utilized only during flood periods. Inaddition, 44 milesof °©  over 2 inches. Scattered storms at the end of the third week on Apri
& 2a Fo g ©w o g s evee and 31 miles of improved channel were built. Construction 20-21 produced slightly over 0.5 inch of precipitation at most
= g'g. 3 B 2 g o was completed in 1922. In 68 years since completion of the system, locations, but some areas along the Ohio River in the south and also
- Yo, 8% B 8 % E = the five dams have stored water a total of 1,109 times. in the northeastern portion of the state recorded over 1 inch. The
) : oA N Until the mid-1950s, the work of the district involved primarily =~~~ remainder of the month was rather dry with the year's warmest
8’ w O w4 % | E the maintenance of the structures and lands. However, startingin temperatures thus far being recorded. Scattered showers on April 3
o g LI =3 the 1950s, the district assumed other water-related functions 2?’ 9 in the southern polrtmn_ of the state resulted in 0.5 inch or less
o g 41 Tz § % 2 provided for in the act. These functions include streamflow of precipitation at most locations.
5 a = sw= Id = regulation and conservation, wastewater treatment, ground-water : Cumulative precipitation for the 1990 calendar year thus far is
g ] © SHE |= E quantity and quality, and recreation. . above normal in the northern portion of the state and below normal
= ey S o During its 75 years, the district has attempted to address the . - in the southern portion. The average for the state as awholeis 11.62
a o % 2 B water resource needs of the Great Miami River basin. Today, with inches, 0.27 inch below normal. Regional averages range from 13.47
Ll 5| a staff of 60, MCD is involved in all facets of water resource 1 inches, 0.11 inch below nommll, I;_or &c Soutg%ﬁt Izﬁgll-f' n to 10.56 ___ Amount (in)
rograms. MCD, which is considered to be the “Grandfather” of inches, 0.28 inch above normal, for the North Central Region.
Hood control in the United States, will continue to meet the future Precipitation for the first seven months of the 1990 water year is
water resource needs of the region. © below normal throughout most of the state, with only the Northeast
Note: A detailed history of this project is available in the pictorial and North Central reglons having sh%htly above normal precipita-
history, Keeping the Promise, published by MCD in 1988, For tion. The average for the state as awholeis 18.44 inches, 1.02 inches
details, contact Donald C. Holtvoigt, The Miami Conservancy below normal. Reglonal averages range from 20.26 inches, 1.51
District, 38 East Monument Avenue, Dayton, Ohio 45402-1210, ~  inches below normal, for the Southwest Region to 16.38 inches, 0.85
{(513)223-1271. inch below normal, for the Northwest Region.
CONSERYV 90 Northwest Northeast
CONSERV 90, the National Conference and Exposition Focus- 3.97
Ing on Water Supply Solutions for the 1990s, will be held August 2.1 North Central 17
12-16, 1990, in Phoenix. CONSERV 90 will be the largest, most Y PRECIPITATION 5
; f . h 3.19
important water conservation meeting ever held in the United ) 35
States. This unprecedented event of technology and information : Palmer
sharing will bring together the best minds, and best solutions, for DEPARTURE FROM NORMAL (IN.} Drought
the nation's agricultural, munieipal, industrial and residential Region This Past Saverity West Cantral
water supply challenges. Over 350 presentations on drought Month | 3 Mos. & Mos. 12 Mos. | 24 Mos. | Index”
management, water resource management, water transfer, water - y 2.64
reuse, long-term planning, public education programs and related Narthwast 117 1177 +0.01 +231 1.72 0.8 74 Southeast
topics will be offered. Technological advances to conserve waterin North Cantral -0.06 +0.88 -0.02 +2.93 -3.53 -0.5
walks of life will be on display. _ Northeast +0.58 +0.85 +0.03 +7.11 +4.50 +1.2 289
The ODNR Division of Water is a CONSERV 90 promotional West Central -0.94 +1.03 | -0.86 +4.00 +1.85 +0.6 Southwest ;
artner. Forattendee and /orexhibit information, contact Sharron Contral 0.75 .0.00 0.6 +3.46 +4.55 0.4
Travis, 6375 Riverside Drive, Dublin, OF 43017, phone: (614)761- Cantral i w08 T oam T 2 | s166 | 020 | 04 317
) Northeast Hills +0.27 -0.16 -1.25 +1.67 -2.686
Southwast -0.64 +0.78 -1.01 +1.89 +3.02
South Ceritral -0.42 -1.85 -3.74 +1.74 +1.90
Southeast -0.65 -1.66 -2.66 +5.48 +8.08
State -0.98 +0.15 -1.16 +3.24 +1.88
*Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Incipient Drought .
3.0To 3.9 = Very Motst Spell . -1.0To -1.9 = Mild Drought & Average (in)
2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought Percent of normal
1.0°To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought

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




R |\ 11 A N STREAM DISCHARGE

STREAMFLOW for April was below

This Menth normal throughout nﬁ)st of tﬂe state;

Drainage | Maan exceptions were in the northeastern

River and Lacation Area | Discharge N%m‘:'al % of Normal Past and north central portions of the state

(5q. M) | (CFS) 3Mos. | BMos. | 12Mos. where flows were slightly above nor-

Grand River near Painesville 605 1,789 132 103 110 139 nlnalotl'c A 1{” go‘l"’s Werﬁﬁ;rglaﬂﬂg

. €ably bDelow 1o

Great Miam| River at Hamilton 3,630 4,489 80 107 103 139 in most areas of the state; only the

Huron River at Milan an 526 107 94 95 108 western and northwestern portions of
Klllbuck Creek at Killbuek 464 673 94 107 16 125 the state had lower flows.

Little Baaver Craek near East Liverpaol 486 953 104 88 79 108 Flows at the beginning of the month

Maumee River at Watervilla 6,330 5,362 57 97 95 108 \tl}flere ItJ:thW n? na thro;xghout rr?iOSt Oti:

e state; only the western portion o

ML!sking-um River at McConnelsville 7,422 11,330 B7 91 103 120 the state started the month with above

Scioto River near Prospect 567 1,080 154 116 116 165 normal flows. Greatest flows for the

Scioto Rivar at Higby 5,131 5948 80 92 85 127 month occurred during April 11-13

Stillwater River at Pleasant Hill 503 607 85 115 109 153 following widespread moderate pre-

Discharge [cu ft/sec/sq mi)
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GREAT MIAMI RIVER at Hamilton

Drainage area: 3530 5q. mi.
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LITTLE BEAVER CREEK near East Livarpool

Drainage area: 496 sq. mi.
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MAUMEE RIVER at Watervill
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Drainage area: 8330 sq.mi.
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SCIOTO RIVER at Higby

Drainage area: 5131 sq. mi.
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Normal « — = w

cipitation on April 10. Flows declined
during the remainder of the month
with moderate increases noted during
April 21-22. Lowest flows for the month for most areas of the state
occurred at the month's end except in the eastern portion where
lowest flows were recorded at the start of the month. Flows at the
month's end were noticeably below normal statewide and in many
areas were low enough to be considered deficient.

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

Reservoir storage at the month's end in the Mahoning basin index
reservoirs was 92 percent of rated capacity for water suppli/ com-
anred with 79 percent for last month and 100 percent for April 1989.

onth end storage in the Scioto basin index reservoirs was 100
ercent of rated capacity for water supply comgared with 85 percent
or last month and 107 percent for April 1989.

Reservoir storage is in a favorable position at this time, Most in-
stream and ofl-stream reservolrs are at or near their normal summer
pool elevation.

RESERVOIR STORAGE FOR WATER SUPPLY sy
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GROUND-WATER LEVELS dur-
ing April showed mixed responses
throughout the state. Generallg.
water levels declined until mid-

%W GROUND-WATER LEVELS ‘ufftufus Sy

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

month and then began to show

some improvement. gWater levels Index ".’}g?s” De g#”e Change in feet from:
in all aquifers statf.?wide normally Well Location Aquifer Month Normal Last Month | Year Ago
fﬁgﬁﬁﬁg@iﬁe‘i‘”}l‘ﬁ ?_}’5215; ;ﬂ)‘:fl F-1 W. Rushville, Fairfield Co. | Sandstonse 14.55 _2.60 -0.68 2.05
last m(;nth's levefs were noticeably Fa-1 Jasper Mill, Fayette Co. Limestone 712 -0.45 +0.02 -0.78
less than usually observed and, in Fr-10__| Columbus, Franklin Co. Gravel 40.96 +2.11 +0.17 +1.61
fact, net declines were recorded in H-1 Harrison, Hamilton Go. | Gravel 21.71 .54 0.7 .36
many unconsolidated aquifers. Hn-2a_| Dola, Hardin Go. Dolomite 5.20 +0.54 +0.15 +0.48
mt?;g;ﬁ;iﬁal‘;f: ltivillf g’ﬁt?;zggvn; Po-1_ | Windham, Portage Co. | Sandstone 18.56 +0.66 +0.38 +1.67
normal around the state. The great- Tu-1 Strasburg, Tuscarawas Co,| Graval 12.92 -2.40 -0.61 -0.41

est departures below normal are in

the eastern and southern portions

of the state and are more pronounced in unconsolidated aquifers.
Water levels are noticeably below last year's levels in the southern
portion of the state and above last year's levels in the northern
portion.

As therecharge season draws to a close, the ground-water storage
situation remains in a favorable position, although storage is below
normal in many areas. Water supply managers who depend on
ground water as their source should closely monitor their respective
situations.

LAKE ERIE level rose during April. The mean level for April was
571.42 feet (IGLD-1955), 0.17 foot above last month's mean level
and 0.81 foot above normal. This month'slevel {s 0,38 foot above the
April 1989 level and 2.82 feet above Low Water Datum.

SUMMARY

Precipitation was below normal throughout most of the state with
only the northeastern portion having above normal precipitation.
Streamflow was below normal throughout most of the state except
in the northeastern portion where flows were above normal. Reser-
voir storage increased and is near normal in mostlocations. Ground-
water levels showed mixed responses during the month and are
below normalin the eastern and southern portions of the state. Lake
Erie level rose 0.17 foot and is 0.81 foot above normal.

LAKE ERIE LEVELS at Cleveland Ry g™ asRug
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Elevation referred to IGLD, 1955
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GROUND-WATER LEVELS sy

Water level [ft below land surface)
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{continued from front page)

Precipitation for the 1990 water year is above normal through-
out the state. The average for the state as a whole is 25.50 inches,
2.29 inches above normal. Regional averages range from 30.10
inches, 4.41 inches above normal, for the Southwest Region to
21.98 inches, 1.21 inches above normal, for the Northwest Region,

NOTES AND COMMENTS

NEW PUBLICATION

The ODNR Division of Water announces the availability of the
following new publication:

DIVISION OF WATER INFORMATION AND PUBLICATIONS
compiled by Margo Fulmer and Leonard P. Black, 55 pages.

This publication is a thorough, up-dated listing of in-print, out-
of-print and unpublished documents prep by Division of
Water staff over the years. This free publication is available from:
ODNR Publications Center, 4383 Fountain Square Court, Building
B-1, Columbus, OH 43224-1362.

GOVERNOR CELESTE REQUESTS FEDERAL FLOOD DISAS-
TER AID

Governor Celeste requested and received from the federal
government a flood disaster area declaration for four counties in
Ohio. Those counties are Athens, Hocking, Lawrence and Perry.
Over 400 residences and businesses were affected, with damages
expected to exceed several million dollars. The following additional
counties may be added to the disaster declaration: Jackson, Pike,
Ross and Vinton.

The locally severe flooding followed widespread precipitation in
the southem half of the state during May 25-29, The heaviest
precipitation occurred on May 28-29 with amounts of 2 to over 3.5
inches reported at many locations. The most severe flooding
occurred on the Hocking River and its tributaries and those of the
Ohio River, as well as the Scioto River and its tributaries. Several
lives were lost in the flood waters.

Flows on the main rivers were in the 10-year recurrence interval '

range and probably higher on the tributaries.

WILMINGTON OBTAINS ADDITIONAL WATER SUPPLY

On May 25, 1990 the Clty of Wilmington broke ground for a new
12-mile water-supply pipeline and signed an agreement with
ODNR to purchase raw water from Caesar Creek Reservoir, The
agreement with ODNR allows the city to withdraw up to seven
million gallons of water per day from the reservoir. This multi-
purpose reservolr was constructed in the 1970s. ODNR Director
JosephdJ. Sommer said ODNR is proud to be a part of the economic
development of the area. Severallocal dignitaries as well as ODNR
Division of Water Chief Robert L. Goettemnoeller were on hand for
the ceremony.

YOUTHS EXCEL ON STATE SCIENCE DAY

State Science Day, sponsored by the Ohio Academy of Science,
is the culmination of many local and district science fairs th.rou%}lll-
out the state. The ODNR Division of Water has coordinated the
special award in water since Governor Celeste established the
Youth Science Award series in October 1984.

Winners of the “Governor’s Award for Excellence in Water
Resources Research” at the State Science Day on April 21 were:

First—Rob S. Crawford, grade 10, Stow-Monroe Falls H.S.,
Stow, A Stream Study of Benthic Macroinvertebrates.”

Second—Adam T. Hayes, grade 8, Seven Hills M.S., Cincinnati,
“Desalination: Is the Freeze Concentration Method EffecHve?

Third—Randall A. Wulker, grade 8, St. Veronica E.S., Cincin-
nati, “The Effects Rain Solutions Have On Soil When It Passes
Through Ii."

Also, recetving Honorable Mention were:
Steve L. Flandro, grade 7, St. Bamabas E.S., Northfield;

Mark A. Hudson, grade 8, Riverside H.S., Degraff;
Kristen A. Lewis, grade 10, Harding H.S., Marion.

PRECIPITATION for May was noticeably above normal through-
out the state. The average for the state as a whole was 7.06 inches,
3.31 inches above normal. This ranks May 1990 as the second
wettest May in 108 years of record keeping. Reglonal averages ranged
from 9.84 inches, 5.92 inches above normal, for the Southwest
Region to 4.88 inches, 1.37 inches above normal, for the North
Central Rt:ﬁion. This was the second wettest May on record for the
Ceniral Hills, Southwest, South Central and Southeast regions, the
third wettest for the Central Region and the fourth wettest for the
Northwest and West Central regions, Fayetteville (Brown County)
reported the greatest amount of precipitation for the month, 12.20
inches. Other statfons reporting over 11 inches for the month were:
Perintown (Clermont County); Chillicothe (Ross Counlg]: Spring
Vall%yoWﬂd]ife Area (Greene County); Hillsboro (Highland County);
and Rockbridge (Hocking County). dusky (Erie County) reported
the least amount of precipitation for the month, 4.12 inches.

Precipitation fell durln%{:very week of the month. Several days of
precipitation each week, often over the weckends, kept soil moisture
in the adequate to surplus range throughout the month. Total
precipitation each week was seldom less than 1 inch at any location
and usually between 1 and 2 inches; however, several locations, es-
pecially in the southern portion of the state, received in excess of 2
inches. On May 3-4, over 2 inches fell at many locations from the
southwestern portion of the state up through the north-central area.
Storms during May 13-17 dumped 2 to 3 inches of precipitation at
many locations in the southern two-thirds of the state and up to 4
inches in the southwestern portion. Minor flooding occurred in the
western half of the state following the May 16-17 precipitation. Many
locations in the southeastern portion of the state received around 2
inches of precipitation on May 25-26 and then, on May 28, the
southemn half of the state received an additional 2 to nearly 4 inches.
The greatest amounts fell in the south-central area of the state,
Moderate to locally severe flooding occurred along the Hocking and
Scioto rivers and their tributaries following the Memorial Day precipi-
tation.

Precipitaton for the 18990 calendar year thus far is above normal
throughout the state. The average for the state as a whole is 18.68
inches, 3.04 inches above normal. Regional avcraﬁes range from
23.31 inches, 5.81 inches above normal, for the Southwest Region to

15.44 inches, 1.65 inches above normal, for the North Central
Region.

REPORT FOR OHIO

Compiled By David H. Cashell
Huydrologist
Water Inventory Unit

{eordinued on back}
PRECIPITATION e

R Palmar

DEPARTURE FROM NORMAL(IN.) Drought

Region This Past Saverity

Month [ 3 Mos. 6Mos. | 12Mos. | 24 Mos. | index
Northwest +2.06 +0.46 +2.39 +2.96 +286 | +0.2
North Central +1.57 0.2 +0.77 +1.40 +084 | 418
Northeast +2.30 +0,63 +1.98 +5.91 +818 | 422
West Central +3.14 +1.67 +2.04 +4.28 +7.97 +25
Central +3.64 +1.30 +2.36 +4,48 +10.31 +1.2
Central Hills +3.65 +1.32 +2.08 +3.04 +5.05 +1.9
Northeast Hills +2.37 +0.34 +1.44 +1.93 +1.74 0.6
Southwest +5.92 +4.58 | +4.69 +5.50 +11.47 | 435
South Central 44.24 +1.88 +0.95 +5.47 +765 | 432
Southeast +4.45 +2.04 +2.20 +7.50 +1386 | 427

State +3.31 +1.38 +2.10 +4.25 +7.13

*Above +4 = Extreme Moist Spell
3.0 To 3.9 = Very Moist Spell
2.0To 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 To -0.9 = Incipient Drought
-1.0 To -1.9 = Mild Drought
-2.0 To -2.9 = Moderate Drought
-3.0 To -3.9 = Severe Drought
Below -4.0 = Extreme Drought

o MONTHLY WATER INVENTORY

May 1990

PRECIPITATION %
MAY 1990

‘Northwest

North Gentral
4.88

5.60
58"

Woest Central

6.86
184

Sohiheast

8.39

Southwest

9.84
251

 STATE

7.06
188

Average {in)

__ Amount [in) |

Percent of normal




Ry yM VIEAN STREAM DISCHARGE [ 5 % S STREAMFLOW for May was ahove GROUND-WATER LEVELS L o o o o GROUND-WATER LEVELSM

; normal throughout the state. Flows during May showed net rises
This Month were high encugh' to be considered throughout the state in response . .
Drainage | Mean % of % of Norma! Past excessive in all but a part of the east- to the ah rmal ipitati Based on daily lowest level in feet below land-surface datum
Rlver and Location Areg  {Discharge 0 LI above 1o WP recipitation
Sa. My | orar. | Nomel e T Mo | 12 os, ern porti(;n ct:]f1 ﬂl?‘.h Stitcﬁl 1I}JIzaly flowiﬂi dhu;—inng the monthha é:.iter :i\;_clsin Moan Departure | gn T faot f
were ater than the Ap’ L OWS 11 a ) owunconsolidat ersin Ind H ange in leet from:
Grand River near Painesvllle 685 1,431 423 82 112 125 but the northeastern portion of the the southern portion of the state '\}v:ﬁ Location Aquifer J;‘rll?h NorlPr!?;l Last Month | Year Ago
Great Miami River at Hamilion 3,630 9,37 303 108 117 135 state. The mean flow of 16,272 cfs for rose early in the month following W. Rushvile. Falrfiald © Sand 3 233 P o
Huron Rivar at Milan 371 303 179 66 91 98 the Scioto River at Higby gauging sta- precipitation events and contin- F-1 . ushvile, Talrleld T, | Sandstona 14.4 = 0.1 298
Killbuck Creok a1 KilbUcK Y 845 pe 20 e pp tion was the third hig est for May for ued to respond favorably as pre- Fa-1 Jasper MIll, Fayette Co. Limastona 6.85 +0.17 +0.27 -0.56
the period of record. cipitation oceurred during the Fr-10 | Columbus, Franklin Co. | Gravel 40.87 +2.41 +0.09 +1.24
Little Beaver Creek near East Livarpool 496 668 115 70 85 101 Flows at the be ginning of the month month. Ground-water levels state- H1 Harrison. Hamilion Go. Gravel 20.05 0.48 188 01E
Maumeae Rivar at Waterville €,330 9,163 181 [:]:] 106 109 were below normal throughout the wide in consolidated aquifers and H- 2 Dola. H - din Co : Doloml 5'15 +0-48 Y +G.
Muskingum River at McConnaslsvilte 7,422 14,760 151 81 107 116 state. Lowest flows for the month for deeper unconso!idate aqu]'.fer_s n-2a ola, Hardin Co. clomite . +0. +0.05 +0.20
Scloto River near Prospect 567 1.253 363 129 129 193 most areas of the state occurred dur- declined or remained stable untl Po-1 Windham, Portage Co. Sandstone 18.32 +0.27 +0.24 +1.43
Sciolo River at Higby 5131 | 16272 | 345 10 120 130 inguthegfidhc}]e 05 the ﬁrStfee k. T‘Zg E%‘L-E%ng:c?n gvglti? Jevels. nmmcoﬂ:le . Tu-1 | Strashurg, Tuscarawas Gol_Gravel 1207 A2 012 222
Stillwater River at Pleasant HIll 503 1,240 3680 115 122 137 :11311‘1:—? aﬂ% m%gﬂ:w'r ‘Zﬂﬁorsi :;:Sué{lr. solidated aqL{ifers usually continue | GROUND-WATER LEVELS M
ing May 16-18. Most arecas in the to show net rises through May in :
northern and western portions of the response to delayed recharge while levels in unconsolidated aquifers I
state had thelr highest flows during this period. Minor flooding usually show net declines during May. Although the net riscs this
MEAN STREAM DISCHARGE % occurred in the western and northwcsterrbldportions of the state. The month from last month’s levels were not large, it will be beneficfal in
second high flow event occurred during May 28-30, Most areas in maintaining a favorable ground-water storage situation. H-1 Harrison (sand and gravel aquifer)
the south-central and southeastern portions of the state had their Ground-water levels are slightly above normal throughout most 14 o TR -
FGREAT MIAMI RIVER at Hamiton 'j highest flows during this pericd. Moderate to locally severe ﬂoodinﬁ of the state with only some aquifers in the eastern portion being 5
Drainage area: 3630 sq, mi. ?ﬁgit:‘rr;fbgl t::lzg : s:é'eéz :i?_:;igrtl-lczi(;i&to I;n:il ;g:kli?n ;\;(ler;l ?)gd gflow normal. This month's levels are above those of a year ago in
A 1 e northern and western portions of the state, but below last year's
3.0 / glisasier tﬁid on (;he lgst page of th;i;l ret])mlrt). F ow::‘.al were }tliechr;ltrlllg at levels in the sout.h—cenh‘al and eastern portions.
e month's end and were gener. clow normal in the northern The recharge season is drawing to a close in a
h : positive way.
20 pgﬁiﬁﬂ of the state, but still noticeably above normal in the southem Ground-water storage improved during May and is in a favorab{e
‘ A P . position as the summer discharge season begins,
| AR LARE ERIE
‘ i RESERVOIR STORAGE for water supply during May increased
N 7 in the Mahoning River basin and declined slightly in the Scloto River 57163 fect (IGLD-1535), 0.50 Joot Sbove 1ast monti's meas level
v = basin. Storage remained slightly below nermal in the Mahoning y ] )
1--4- 1N I b index reservoirs. Sto ained slightly abo alin and 0.70 foot above normal. This month's level is 0.31 foot above the
0 asin rescrvolrs. Storage rem slightly above norm May 1989 level and 3.02 feet above Low Water Datum.
the Scioto basin index reservoirs even though O'Shaughnessy
s Reservoir has been drawn down since early 1990 for replacement of The U.S. Army Corps ofEnglneer sreports that precipitationinthe
. the bridge over the dam. Lake Erie basin for the past 12 months ending in April 1990was 5.1
LITTLE BEAVER CREEK near Eas! Liverpool inches above normal. Precipitation for the entire Great Lakes basin
Drainage area: 496 sq. mi. Reservoir storage at the month's end in the Mahoning basin index has near normal for the sa:l':'le eriod
3.0 reservoirs was 99 percent of rated capacity for water supply com- P ’
l A &ared with 92 percent for last month and 108 percent for May 1989,
I =] onth enigl stg;ia.ge in the fScioto basin fndex reservoirs was 99 SUMMARY g
2.0 L percent of rated capacity for water supply compared with 100 Precipitation was above normal throughout the state, Man 8
_ AN percent for last month and 107 percent for K{ay 1989. areas in the southern half of the state had the second wettest Ma§ g
g ,.f i \ b ' on record. Streamflow was excessive statewide with moderate to 0
- 1.0 ] 7 Y - locally severe flooding in the southern half of the state near the T
a I ) * month’s end. Reservoir storage increased. Ground-water levels rose E
2 I‘-._\ L and are near normal throughout most of the state. Lake Erie level 2
k4 0 —— rose 0.2 foot and is approaching its seasonal high level. 5
& : 8
| e ——
.5. MAUMEE RIVER at Waterville : : %‘
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IR
r o w0 Hoo = b The second hailf of the month was much drier statewlde than the y: .
) o T e ) first half, Scattere:ixrrecipitation during several of the last 10 days :
>0 SR o ~E g Z0R0SEd § of the month totaled 0.5 to 1 inch at most locations, but isolated ; : J
IR = 58383 = areas, especially in the northwestern, north-central and south- : " L e
TR g S3EER Tt 3 Q western portions of the state, received from 1 to over 2 inches, i
S5 Ygey oo dsz3 & =3 a8 Tornadoes swept through portions of Morrowand Richland counties i p H]
80 49gd § e Q g == BN Co SR+ on June 22 resulting in a disaster declaration for those counties. ‘ June 1990
= 2 0’% o = 8 5 Y3 = JER i o] Precipitation for the first half of the 1990 calendar year is above
Saieg~ FEITE § Rigseow o normal throughout the state (see precipitation table, past 6 month Compiled By David H. Cashell
N ;§ 2 Ragds F o ;:’3_ =y £ departure colurmn, on this page). The average for the state as a drolodi '
SR SR SEes 4 ® =z whole is 22.57 inches, 2.97 inches above normal. Regional Hydrologtst )
A § 3 5= o2 NF 2 an & averages range from 26.93 inches, 5.38 inches above normal, for Water Inventory Unit
Y8 2m n?® = wio 52 %ﬁ SOL;ElhwestRe ion to 18.59 inches, 0.98 inch above normal, for
g g3 g8 g»iem™ - 5 e North Centrai Region.
S3n *5‘0% g g® 3 g § a g,,-g Precipitation forthe 1990 water year isabove normal throughout
) = = =
"3af YR 3%s3 I3 ) thestate Theaveragefor the stateasa whole ts 26.38 Inches, 2.21 PRECIPITATION for June was below normal in the northeastern PRECIPITATION %
* = 2 o Inches above no - Reglonal averages range from 33. ches, and southwestern portions of the state and above normal in the
= Tw =3 B, 3.98 inches above normal, for the Southwest Reglon to 25.64 thwest trglo o one. Th. e the stat JUNE 1990
TR inches. 18 inchos above hormal, o Lh North Central Region,  Jo"ihwesler,cencaland asten portons, Theaverag o he sta
o _é_r‘ & ‘cu: § o s g averages ranged from 4.67 inches, 0.61 inch above normal, for the
A BT o § % 2 g Central Region to 2.55 inches, 1.33 inches below normal, for the
I U 2 ) o % NOTES AND COMMENTS South Central Region. Cadiz (Harrison County) reported the greatest
== =§; g o ?'Q 55 R TRAGIC FLASH FLOODS HIT ORIO ?lelu‘)iunt of]tall;ecipitation ti'%' the TX“E:"}' aqg igﬂmsﬁ) in;:htes ofzhllﬁ
oR . S+ 0o o o } ell during the evening of June 14. Cleveland Hopkins Internatio
=5 & &8 R"R=In During the evening of June 14, thunderstorms rumbled across
SR & " DA oz the midsgction ofthegstate. Small stream and urban flooding was , i_\irptflrt (Cuy&ho:lga'r(z'.‘?;lghty) reported the least amount of precipitation
common from Franklin County east through Fairfleld and Licking or the monitx, 1. 8.
counties. Farther east, over portions of Belmont, Harrison, Precipitation fell during every week of the month, mostly in the
Jefferson and Monroe counties, an intense storm cell inundated - formof summer-type showers and thunderstorms. The most notable
= several small, steep drainage basins with an estimated 5.5 inches ¢ events during the month occurred during the first two weeks.
a s of 8 2 g E =l of precipitation falling in less than three hours, the bulk of which . Scattered storms during June 2-3 resulted in precipitation amounts
e T2 2o =8 2 151E feli in less than one hour. These conditjons, coupled with already . of generally less than 0.5 inch in maftll‘l areas, but destructive
e o8 & = =mm lele high streamflows, resulted in a flash flood t produced a . tornadoes touched down in Hamilton, Butler and Clermont counties
+~ gz 3 & i g = owerful wall of water up to 20 feet high. The National Weather i causing much damage and resulting in a disaster declaration for
F T 8 a B & O Iel3 ge,meesﬁmted the storm to be in excess of a 6O0-year recurrence those counties. Scattered thunderstorms during JJune 6-9 produced
o UJ ) oS Z | g interval. Several of the steep drafnage basins in the four-county ©  atotal of 0.5 to over 4 inches of rain throughout the state with the
& s o 4 % E area, as well as in West Virginia’s Ohio County, had flooding : greatestamounts falling in the central portion. OnJune 8-9, isolated
a 3] 3 o 0 P conditions. Hardest hit were Pipe and Wegee creeks near Shadyside . storrs dumped over 3 Inches of rain in the Buckeye Lake area and
& =) 2 == ﬁ gl= in Belmont County. Nearly 350 homes and businesses were over 4 inches in the New Lexington (Perry Coung') area. Flooding
=) a a owa |& B destroyed or damaged by the floodwaters in these basins alone. ~ occurred in Fairfield, Licking, Muskingum and Perry counties.
2 = ofF |= E Flows in these crecks were estimated by the U.S. Geological Survey Buckeye Lake came within 9 inches of overtopping the levees and
= HC% |8 to be well in excess of a 100-year recurrence interval, Tragicallf, i forced the evacuation of nearly 3,000 residents and campers. Po-
4] B % 5% g 26 people lost their lives, and several may still be missing. Nearly i tental h-agedy was averted, but within a week the same could not be
~ 2, omes and businesses were darnaged or destroved in the sa:id. On June 14, slow-moving thunderstorms rumbled across the
six-county area in Ohio that had fleoding conditions following the i midsection of the state with isolated storm cells dumping 1 to 3
June 14 storms. . I inches %f irg.in in many ltécia.dtitl)élz. Small stream ani:H urban IOOdbing
Flooding conditions have plagued Ohlo the past twomenths. At 20340Ter & SREIIE S Moo 20w, SaPenay o Cop T ‘
least 29 people have lost their lives and damages to Broperty have  east, over portions of Bént. Jefferson, Harrison and Monroe
been extensive. All or portions of 17 counties have been declared | counties, an intense thunderstorm inundated several small, stee
flood disaster areas. Those counties are: Athens, Belment, Fairfield, " drainage basins with 5.5 inches of rain in less than three hours wltﬁ
Franklin, Harrison, Hocking, Jackson, Jeflerson, Lawrence, Lick- the bulk of the total falling in less than one hour. These conditions
ing, Madison, Monroe, Muskingum, Perry, Pike, Ross and Vinton. coupled with already high streamflows, resuited in flash floods
In addition, five counties have been declared disaster areas due to " producing a owerﬁ.li, of water 20 feet high at times. Pipe and
iggnadot;i d R‘l;f:mse goﬁgf:l (3.1'2:2 3‘6%;'.5%1;2?3;&6:{?;32% © Wegee creckspnear Shadyside (Belmont County) were hardest hit (see Frrp—
d isasuotewr dcclara}til]monls this year. Tragic Flash Floods Hit Ohio on back page of this report).
BUCKEYE LAKE DAM REPAIRS NEARLY UNDERWAY : {continued on back) 4.21
The Ohio Department of Natural Resources (ODNR) currently ‘PRECIPITATION 110
has g:;ld eltxhgix:ieering ]gons}i{ultanh’:llimtccl,er ct{)lntra:;clf to t;rggnaée a.r%lan’?‘h to o
u e the dam at Buckeye etomodern salety s s. The mer
m}:a or items of the plan are to construct a new, much larger DEPARTURE FROM NORMAL (IN.) Drought
spillway at Seller's Point; raise the low points of the embankment Ragion This Past Saverity West Contral
creslz 6to 18inches in sofmti:1 areas; amiill replace she e)ttl:lstmg oll:ltlet : Month | 3 Mos. BMos. | 12Mos. | 24 Mos, | Indsx’ 4.42
works. Construction of the new spillway and outlet works is Northwast 0.38 1.a7 1+3.83 319 6.64 0.7 .
expected to begin this year and be completed in 1993. Plans are : North Cantral +_o o7 +° " 088 0.38 +3 8 | 04 109 Southeast
to request funding for the embankment crest work in the next : . . : +3, :
capital budget. Northeast -0.75 +2,13 +1.85 +1.45 +10.19 +1.0 4.47
Recent storms and resultant flooding at Buckeye Lake demon- . | West Central +0.38 +258_ | +3.61 +3.71 +10.65 | +1.1 Southwest EL:Y
strated the urgency of these needed improvements and rehabilita- Centrai +0.61 +3.50 43.73 +3.64 +13.80 | +1.0
tion. The lake level came within 9 inches of overtopping the dam Caniral Hils 1030 | <387 | +347 | +0.8 1872 | 408 3.62
and as a precaution, nearly 3000 residents and campers were Northeast Hils | +0.46 310 +2.56 .64 “5.07 o7 B9
evacuated. Buckeye Lake dam has been and will continue to be - - - - - .
ODNR's number one priority for dam rehabilitation. Southwest -0.43 +4.85 4538 | +4.99 +14.17 | 425 STATE
Since 1963, the ODNR Division of Water has been charged with South Central -1.33 +2.49 +0.91 +2.68 +960 | 1.5
the re:Fonsibllity for administration and enforcement of Ohio's Southeast +0.33 +4.13 +3.56 +5.80 +17.28 3.88
dam safety laws. The division's Dam Safety and Water Engineering Stata 0.07 +2.86 +2.67 +2.98 1017 [<1:]
Sections permit the construction of new dams, dikes and levees
and have the responsibility to periodically inspect 1,700 existing *Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Inciplent Drought A  (in)
dams. Neglecting the proper and safe operation and maintenance g-g }‘g g-g = g:zﬁ:}sﬁosgus ¥ 1.0To -1.9 = Mild Drought verag
. = e -2.0°To -2.9 = Moderate Drought Percent of normal

of dams and their reservoirs poses threats to persons and proper-
ties located downstream. The well-being and health of the public é-g ;g é-gf }““itt Slﬁ;oists 1 -%(C}I'Ib -i.%i E‘éex\‘r:;e Drgught .
dependent on the stored water is also atened, i e ow -4.0 = me Drough




¥ GROUND-WATER LEVELS sy ua®

g PgsMs g™ M EAN STREAM DISCHARGE STREAMFLOW for June was above

normal throughout most of the state

GROUND-WATER LEVELS
during June showed net rises from

Drai This Month with only the north-central and ex- last month's levels throughout most . .
reinage |  Msan % of % of Normal Past treme northeast portions having below of the state, The only exceptions Based on daily lowest level in feet below land-surface datum
Fivar and Locatlon Area | Dischargs| pormg) normal flows. June flows in the east- th thw d
(Sq. Mi) | (CFS) IMos. | 6Mos. | 12Mos. - were in the southwestern and ex- Mean Departure i .
Srand N ern part of the state were greater than treme northern portions where net Index This |?ron1 Change in feet from:
rand River near Palnasvilie €85 181 69 155 122 104 May flows, but elsewhere June flows declines were noted. Greatest Well Location Aquifer Month Normal | Last Month | Year Ago
Groat Miami Rivar at Hamilton 3,630 3,415 157 141 122 127 were less than last month's flows. The positive changes from May levels
" F-1 W. Rushvllle, Fairfield Co. | Sandstone 12.65 +1.08 +1.79 -0.42
Huron River at Milan 371 94 59 102 a9 a5 mean flowof 17,380 cfs and 10,504 cfs occurred in the eastern portion of -
Killbuck Oreek af Kilbuck yrvy for the Muskingum River at the state. Fa-1 Jasper Mill, Fayeite Co. Limestone 6.97 +0.38 -0.12 -0.26
uch reak a1 Hilbuc 920 | 428 152 138 18 McConnelsville and Scioto River at Ground-water levels during th Fr-10_| Columbus, Franklin Co. | Gravel 40.51 +2.02 4038 +1.08
Little Beaver Creek near East Liverpool 496 470 158 100 95 81 High: ging stati tivel g the
Maumae River at Watarville 6,330 g {hg?uurth}:gh otnfs Sespeg vt%y month were rather stable in con- H-1 Harrison, Hamiiton Co. Gravel 21.24 0.12 -1.19 042
. : 4058 | 184 52 L 98 Teriod of record, & cstloruneforine solidated aquifers with slight rises Hn-2a_| Dola, Hardin Co. Dolomite 612 40.65 40.03 4+0.02
Muakingum Fiver o McGonnelevillo 7422 1 17,380 | 358 157 130 n4 P o noted early, mainly in response to Po-1 | Windham, Portage Co. | Sandstone |  18.17 +0.26 0.15 +0.61
Scloto River near Prospect 567 821 456 227 142 136 Flows at ﬂligz?nnjng of the month delayed recharge from the above- ; ge Co. . . +0. X
Scloto River at Higby 5131 T0.508 Y 185 ™ 192 were above no throughout most of normal May precipitation. Uncon- Tu-1 Strasburg, Tuscarawas Co| Gravel 1.75 +0.03 +1.02 +0.48
: . the state except in the north-central solidated aquifers responded in
Stillwater River at Pleasant Hill 503 ae7 154 144 126 accordance to the local precipita-

137 E‘ortion where they were below normal.
lows generally declined the first week

of the month and then increased after

widespread precipitation onJune 8, Hthest flows for most areas of

j GROUND-WATER LEVELS ‘e ufRusuiuun |

tlon conditions. In areas where precipitation was near normal, levels
were stable or declined slowly during the month. In areas where
precipitation was noticeably above normal, moderate rises were

EAN STREAM DISCHARGE sy the state occurred shortly after this date. Flooding occurred in noted during the first half of the month. Ground-water levels .
gortions of Fairfield, Licking, Perry and Muskin, counties on throughout the state were declining during the last week or so of the H-1 Harrison (sand and gravel aquifer)
une 8-9. Buckeye Lake rose to near record levels and forced the month. BT 7

evacuation of nearly 3,000 residents. Flows in most areas of the
state declined un

Ground-water levels are slightly above normal throughout most

GREAT MIAMI RIVER at Hamilton
of the state. Levels are above those of a year ago in the northern

the month's end with slight increases noted

February. Storage was normal in the Scioto basin,

and southwestern portions. Streamflowwas above normal in all but

Drainage area: 3630 sq. mi, following local ipitation; h ; 16
n Dol local rectpiaion hoveie an Scmion wes it e poron o e sate buc blow bt yearl ovl? e e soutnemn .
/ \ flash floods following localized intense rainfall on June 14. Portions pmoan on thnot te}'P relc;ep ﬁtgél e etg ast ° mén d-
\ i of Jefferson and Belmont counties were the hardest hit. The most t ¥masf; s ?n ?.s nf.,l g;'tciu rﬁlﬁ rg orage. Groun 18 28
20 notable flash flooding occurred on Pipe and Woifee crecks with Short water suppies are I a lavorable position at Lais Bme. 19
\-- = and McMahon creeks also having serious flooding (see Tragic Flash
15 A=A ¥ | Floods Hit Ohio on the last page of this report). Lowest flows for the LAKE ERIE level rose during June, The mean level was 571.69 20 P =t
1.0 % T month for most areas of the state were at or near the month’s end, feet (IGLD-1955), 0.07 foot above last month's mean level and 0.64 21 b A A
NN ey [ee Flows in most portions of the state were below normal at the month's foot above normal. This month's level is 0.28 foot below the June AT
Il INAT end. 1989 level and 3.09 feet above Low Water Datum. y
0 D —— v
— = RESERVOIR STORAGE for waer supply decreased in both the SUMMARY Ny
LITTLE BEAVER CREEK near East Liverpool Mahoning and Scioto river basins. Month-end storage was above Precipitation was above normal in the northwestern, central and -~
FJrainage area; 496 sq. mi. normatl in the Mahoning basin index reservoirs for the first time since eastern portions of the state, but below normal in the northeastern 88|88 (63646454

3'0| A Reservolr storage at the month's end in the Mahoning basin index the north-central and extreme northeastern portions of the siate.
| AR reservoirs was 97 percent of rated capacity for water supply com- Flash flooding in Belmont County on June 14 resulted in the loss of )
20 N &a.red with 99 percent for last month and 115 percent forJune 1989, at least 26 lives. Reservoir storage decreased but remained above &
i j onth-end storage in the Scioto basin index reservoirs was 94 normal. Ground-water levels showed net rises in most areas of the st
El T < Fercent of rated c?aci for water supply compared with 99 percent state. Lake Erie level was 571.69 feet (IGLD-1955), 0.64 foot above S
Sy OI , ‘/ v ~h or last month and 107 percent for J)une 1889. n&rtmal. The water supply situation is favorable throughout the E
© ' ‘r’ A starc.
i _I P
£ o - :
g
= £
g MAUMEE RIVER at Waterville ] _ €
B a0 Drainage area: 6330 sq.mi. RESERVOIR STORAGE FOR WATER SUPPLY Ry LAKE ERIE LEVELS at Cleveland M £
=] -
b /\ MAHONING RIVER BASIN %
a 20 . 100 Base petiod: 1945-1980 =
l ’ \‘ -
1ol JI AT N ) S o =
: h '—7(_, 1171 80 \\ <
-.\;1___,/\. q/ TN “\ 4 A4
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SCIOTO RIVER at Higby 50
Drainage area: 5131 sq. mi. 40
3.0 A A

A1 UN

SCIOTO RIVER BASIN

Elevation referred to IGLD, 1955

of |
2.0I \ Base period: 1957-1980 569
| IS 110 |
- 2NN 100 seaf
) \\ 1'7 T, 80 &
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Rated capacity (%) for water supply
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JASG NDJIFMAM ;g 1989 1990 1989 1990
[+ Base period: 1900-1986 : Base periods: H-1, 1951-1979. Hn-2a, 1955-1979.
Base period for all streams: 1951-1980 J L ) EARecord high and low, year of occurrence Po-1, 1947-1979 ggRecord high and low, year of occurrence
Normal = = = = Current Normal - = = = Current
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The Division of Water announces the availability of the following
new publication:

Ground Water Pollution Potential of Pickaway County
by David J. Sugar
Ground-water pollution potential maps are designed to deter-
mine an area's reIiative vulnerability to ground-water pollution.
The maps can be used as a planning and manaﬁement tool for
administrators, commissioners, zoning boards and others to help
them make educated decisions about local development and siting
of potentially polluting operations or activities. The system opti-
mizes the use of existing data to rank areas with respect to
pollution potential to help direct investigations and resource
x enditures and to prioritize protection, monitoring and clean-up
efiorts.

Mapping an area's potential for ground-water pollution is a
relatively new idea, This map uses the DRASTIC system as
developed for the U.S, Environmental Protection Agency by the
National Water Well Association. DRASTIC values, as shown on
the map, indicate an area’s relative vulnerability to contamination
through the use of a numerical rating scheme and the rnaplping of
hydrogeclogie settings. Low DRASTIC values indicate relatively
low potential and high DRASTIC values indicate a high potential for
contamination. Areas of sirilar DRASTIC values are color coded
for ease of interpretation.

e
falling in the central portion. Small stream and urban flooding was
s E % E\g&; (:?) ilgéﬂlnm%oninthecenh'alporgo?ogtzhggtaﬁio?dtél 21—2§ar}11d MON. ? H Z !{ | ]A; ? ER ]NVEN ?Op!{
5o T w A tSo e northwestern portion on July 22-23. A cloudburst in the
:;2 Q :,BD in & 9 f:.g § 3 mz Q ?:,.5' A § = % Alron-Canton area on July 24 also resulted in urban flooding
Sg s THEWI 3 b = R T s C conditions. The remainder of the month was rather dry in most
8= g = § gUESR 2E a & areas with scattered showers near the month’s end.
R Qe é 3T s R AP Ug'ocwe + Precipitation for the 1990 calendar year is above normal JULY 1990
=38 & - EUES iEY & throughout the state. The average for the state as awhole is 28.90
FRAaGHE SexadSaieba R inches, 5.38 inches above normal. Regional averages range from Compiled By David H. Cashell
2 o ,_,__3 oy o3 & ® i85 = o f % - p Y
T §- g 8.. 2. Q-o% 38 Fg9Rg 1 32.05inches, 6.563 mcl_'les above normal, for the Southwest Region Hydrologist
ANEA s B £soxmmce R = to 24.44 inches, 3.37 inches above normal, for the North Central .
RN =3 35S 35 o Reglon, The Central Region's total of 31.43 inches is the t%‘lreatest Water Inventory Unit
& T8 - hd = o g0 departure above norma‘, 7.55 inches. The past few months have
2 g&@r = ElxLIg o g Zj been wet in many locations. In fact, the state average for May
o8 - '—40§' ] g By 2 E A 25 7] throughJuly 1990is 17.29 inches, 5.66 inches above normal. This
gl [w) v i
a'g E_. 8 = 5oan 29 £ = ranks May-July 1990 as the sccond wettest on record for this PRECIPITATION for July was noticeably above normal through- PRECIPITATION
3 o' @ erfod with only the total of 17.87 inches in 1958 being greater.
nIRE S = da 3 E A Rhis above normal precipitation has been favorable for water °u5the Sttf:te with only zlmall privegr gl the.emﬁm‘? “mgh]em portiori JULY 1990
AT D Fzx ofFag o g supplies but has resulted in considerable damage to property and and southern portion along the Ohio River having below norma
s s ag— g &.33 50 the loss of several lives. precipitation. The average for the state as a whole was 6.34 inches,
g &2 R g go 55 D N 2.42 inches above normixi. This ranks July 1990 as the third wettest
& > =3 g b BR > 2 g PfemPlta}_tliﬂn forthe l_1990wateryear 18 ﬁbi"’_e normal throughout July in 108 years of record keeping. Rcfgional averages ranged from
e OO & 23 5 5 the state. The average for the state as a whole is 35.73 inches, 4.64 8.02 inches, 3.81 inches above normal, for the Northeast Hills Region
8as B § o mARS o e inches above normal. Regional averages ﬁlge from 38.84 inches, to 4.77 inches, 0.31 inch above normal, for the South Central Region.
=g = §8 ‘:% wEe F? = 5.13 inches above normal, for the Southwest Region to 31.40 For the period of record, this was the second wettest July for the
2a 0B g TI¥RFR &3 inches, 3.36 inches above normal, for the Northwest Region. Central Reglon; the third wettest for the Central Hills Reglon; the
) NOTES AND COMMENTS fourth wettest for the Northeast Region: the fifth wettest for the
'NEW PUBLICATION Northeast Hills and West Central regions; the sixth wettest for the

Southeast Region; and the seventh wettest for the North Central
Region. The Columbus Hap Cremean Water Plant (Franklin Counttg)
reported the greatest official amount of precipitation for the month,
10.40inches. Several unofficial precipitation %auging stations in the
Columbus area reported over 11 inches. Other stations reporting
over 10 inches for the month were Akron-Canton Airpert [Summit
County), 10.03 inches and Celina (Mercer County), 10.05 inches.
Toledo Express Airport (Lucas County) reported the least amount of
precipitation for the month, a scant 1.89 inches.

The month started with a typical summer weather pattern with dry
conditions throughout most of the state and a few scattered thun-
derstorms. Most areas received little or no rain during the first week;
however, a few locations in the eastern and southeastern portions
received 1 to over 2 inches onJuly 5with the greatest amounts falling
in Vinton and Muskingum counties. A slow moving weather system
remained in the state for several days and produced substantial
precipitation throughout most of the state from July 9-15. Most
areas of the state received between 2.5 and 5 inches of rain durin
this period, but several areas in the Columbus, Dayton and Mansfiel
vicinities received nearly 8 inches. Some daily precipitation totals
were more than 4 inches, Only the extreme northwestern portion
received less than 1 inch of rain during this period. Several arcas
experienced small stream and urban flooding on several days
throu%hout this period. OnJuly 19 an isolated storm dumped more
than 3 inches of rain in a short period in several Cleveland suburbs

Amount (in)

o causing urban flooding. During July 20-24 the state again received
Inaddition t.ci Pti)cl:kafwayHCou?tty ' gri);)mc! -wal\tfr ollution cﬁlential widespread precipitation. Mosf areas in the northern two-thirds of
maps are avaliablc 10r Halmon, Lora, 1501 and Alercer the state received from 2 to 4 inches of rain with the greatest amounts
counties. Each map costs $12.30 (includes postage and tax).
Copies of these publications may be obtalned from: . continued on back) 5o N o 8.22
4383 Fountain Square Court, Building B-1 . 5.85
Columbus, OH 43224-1362 N Palmer 168
Make checks payable to ODNR PUBLICATIONS CENTER, DEPARTURE FROM NORMAL (IN.) Drought
THREE NEW EMPLOYEES JOIN GWRS STAFF Region This : Past Sevorty West Central
~ The ODNR, Division of Water, Ground-Water Resources Section Month 3 Mos, 8 Mos. 12 Mos. | 24 Mos. 6.37
(GWRS) has added three new employees to its staff. Northwest +1.77 +4.21 +5.98 +3.83 +8.42 +1.7 175
Bill Haiker and Julie Piskura have joined the GWRS Technical North Central +2.39 +3.09 +3.97 +2.13 +5.95 +1.9 Southeast
Services Unit s hydll’ff%eolgg}sts. 1l ar:id -Juilie iwill answer Northeest 4254 | 4409 | +494 | 4487 +11.91 | +27 6.05
requests regarding well log information and assist in collecting .
field data fo% Specgil invest%gations and detailed aquifer studies. West Central +2.66 +6.18 +7.21 +5.67 +13:0 +2.8 Southwest 143
Bill received his bachelor's degree in geology from Michigan Central +3.82 +8.07 +7.98 +7.30 +1588 | +1.9 512
State University. His outside Interests include volleyball, running, Centrai Hills +3.85 +7.80 +7.70 +5.44 +10.52 +2.4 T35
fishing and astronomy. leveland Nartheast Hills +3.81 +6.64 +6.48 +3.93 +9.01 +1.7
Julie earned her bachelor's degree in geology from Clevelan, Southwast 115 6.64 7.42 5.78 14.54 a2
State University. Julle began working for the GWRS this past April soumwce:st | +o » +3 22 +1 ™ +3 o2 +11 o * STATE
as a college intérn while completing her master's deEree in geology outh Centra +0. +3. +1. +3. +11. +1.4
from The Chio Statchni\éersity. Away from work Julie enjoys Southeast +1.88 +6.66 +5.00 +8.44 +18.80 +2.7 6.34
gardening, hiking and reading. State +2.42 +5.66 +5.81 +5.11 +12.03 82
Xiaoning {Ning) Jiang has joined the GWRS Mapping Unitas a .
carto'graph%l!. Nglg willhe pr']oducing gmund~wate}:)rpre§ource and *Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Inciplent Drought Average (in}
ground-water pollution potential maps. Ning arrived in this 3.0To 3.9 = Very M°iS&SPEH ' -1.0To -1.9 = Mild Drought Percent of normal
country from China last year. While living in China, she received 2.0To 2.9 = Unusual Maist Spell 2.0 To -2.9 = Moderate Drought k
N a bachelor's degree in cartography and a master's degree in B b s Mot S tspell oMo 3.9 = Severe Drought
- computer cartography from the Nanjing University. A To-04 = Neah ol SPe Below -4.0 = Extreme Drought



Reservoir storage at the month’s
end in the Mahoning basin index
reservoirs was 98 percent of rated
capacity for water supply compared

o

Based an daily lowest level in feat below land-surface datum
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" MEAN STREAM DISCHARGE ¥ STREAMFLOW forJulywas notice-
This Month ably above normal throughout most of
Drainage | Mean Py T— the state with o]nly the extreme }rlwrth-

) ; % of  0f Normal Past eastern area along Lake Erie havin
River and Location (s‘;reﬁl.) D'(séggr,ge Normal [ S mos T & Mos, | 12 Mos. below normal flows. Flows were higl%
enough to be considered excessive
Grand Rlver near Palnasville 685 204 78 164 114 104 statewide except in the afore men-
Great Miami River at Hamllton 3,630 3,447 | 256 217 133 123 tioned northeastem portion. July flows
Huron River at Milan 37 803 as0 | 162 108 91 were greater than the June flows
Killbuck Creek at Killbuck 484 842 540 304 149 128 throughout most of the state with only
the southeast quadrant having lower
Little Baavar Craek near East Liverpool 496 1,538 729 218 127 100 flows. Several record or near record
Maumee River at Waterville 6,330 7,096 529 185 17 107 July flows occurred during the month.
Muskingum Rlver at McConnelsville 7,422 13,647 | 386 238 138 121 The most notable were: ittle Beaver
Scloto River near Prospect 567 1,091 1,457 492 175 150 Creek near East Liverpool, mean flow
- of 1,538 cfs, greatest for July; Killbuck
Sciote River at Higby 5,131 9,718 577 362 153 142 Creek at Killbuck, mean flow of 842
Stillwater River at Pleasant. Hill 503 728 633 308 160 138 cfs, Muskingum  River at
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McConnelsville, mean flow of 13,647
cfs, Scioto River at Higby, mean flow of
9,718, and Scioto River near Prospect, mean flow of 1,091 cfs, each
the second greatest for July; and Maumee River at Waterville, July
24 dally mean flow of 34,200 cfs, greatest for July.

Flows at the beginning of the month were above normal {n most
areas of the state but below normal in the southwestern and extreme
northeastern portions. Flows statewide declined during the first
week of the month with the lowest flows for the month cccurring on
July 8-9. Flows increased rapidly after this Feriod following several
days of widespread precipitation during July 9-15. Greatest flows
for the month cccurred during cor shortly after this period exceptin
the northwestern portion of the state where the greatest djows
occurred during July 22-24. Flows declined until the month’s end
but were still above normal throughout most of the state with only
the southwestern portion having below normal flows.

Small stream and urban flooding was once again common this
month. Several notable events were: July 5 in Vinton County: July
12-15 in Columbiana, Jeflerson, Mahoning and Trumbull counties
as well as in Licking County and the Scioto River valley: July 19 in
several Cleveland suburbs, July 21-22 in Columbus and other
central Ohio locations; July 22 in Allen County and several sur-
rounding areas; and July 24 in the Akron-Canton area. This list is
not tot ly comprechensive as other areas may also have had high
water following local thunderstorms. As a result of this month's
flooding, Columbiana, Mahoning and Trumbull counties were added
to the previous list of 22 Ohio counties already receiving disaster
declarations this year,

RESERVOIR STORAGE for water supply increased in both the
Mahoning and Scioto river basins. Month-end storage was above
nermal in both basins.

RESERVOIR STORAGE FOR WATER SUFPPLY gty
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ith 97 percent forbo -

;ﬂ] JT y 1989, Stg]rézzt Eorfhtg Index Mean | Departure | change in feet from:
month's end in the Scioto basin Wwell Location Aquifer Month Normal | LastMonth | YearAgo
index reservoirs was 97 percent of F1 W. Rushviile, Fairfleld Co. | Sandstane 13.96 +0.85 1.3 -0.05
Eﬁiﬁgaﬁﬁgﬁg erp::,t:ft 1%‘;%5?{ Fa-1 Jasper Mill, Faystta Co. Limestone 7.39. +0.41 -0.42 -0.22
month and 99 percent for July Fr-10 | Calumbus, Franklin Co. Gravel 41.17 +2.85 .66 +0.13
1989. H-1 Harrison, Hamilton Co. Gravel 21.89 -0.20 .65 +0.59

GROUND-WATER LEV]FLS Hn-2a | Dala, Hardin Co. Dolomita 6.33 +0.89 -0.21 +0.11
durin, g July showed net tﬂ%ﬁ‘éﬁ? Po-1 | Windham, Portage Co. | Sandstone | 1837 +0.60 -0.20 -0.23
out most of the state. Net changes Tu-1 Strasburg, Tuscarawas Co.| Gravel 12.07 +0.36 -0.32 +0.37

were less than or nearly equal to
those usually expected.

Ground-water levels during the month responded favorably to the
above normal precipitation that fell in many areas. Water levels in
all aquifers declined during the first 10 days of the month. Shallow
unconsolidated aquifers showed substantial rises following several
days of widespread precipitation during July 9-15. Consolidated
aguifers and deeper unconsolidated aquifers stabilized after this
period of precipitation and then showed some rises later in the
month in response to delayed recharge. Water levels in meost
aquifers throughout the state were declining at the month's end
although some consolidated aquifers were still rather stable.

Ground-water levels remain slightly above normal throughout
most of the state. Generally, water levels are above those of a year
ago in the northern portion of the state and below last year’s levels
in the southern portion. The above normal precipitation during the
past several months in most areas of the state has continued to
maintain ground-water storage in a favorable position.

LAKE ERIE level declined during July. The mean level was
571.60 feet (IGLD-1955), 0.09 foot below last month's level and 0.60
foot above normal. This month's level is 0.36 foot below the July
1989 level and 3.00 feet above Low Water Datum.

SUMMARY

Precipitation was noticeably above normal throughout most of
the state with the state average o 6.34 inches making this month the
third wettest July on record. Streamflow was excessive throughout
most of the state with many areas having small stream and urban
flooding on several days. New July streamflow records were estab-
lished at several gauging sites. Reservoir storage increased and was
above normal. Ground-water levels showed slight net declines from
last month's levels but remain above normal throughout most of the
state.allake Erie level declined 0.09 foot and was 0.60 foot above
normal.

LAXKE ERIE LEVELS at ClevelandhygSgfRusfys

Elevation referred to IGL.D, 1955
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Water level (ft below land surface)
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{continued from front page}

Precipitation for the soon-to-be ending 1890 year

water Is above normal throughout the state. The average for the
state as a whole is 39.59 inches, 5.02 inches above normal.
Regional averages range from 43.96 inches, 6.78 inches above
normal, for the Southwest Region to 35.18 inches, 4.03 inches
above normal, for the North Central Region.

NOTES AND COMMENTS
LAKE WHITE DAM OVERTOFPED

A near failure incident occurred August 22 at Lake White dam
when heavy rain caused the embankment to be overtopped to a
maximum depth of 6 to 8 inches for two and one- hours.
Unofficial reports of nearly 6 inches of rain were reported in the
Peepee Creck drainage basin which supplies Lake White. Small
stream flooding also occurred in the Paint and Sunfish creek
watersheds as well as in other nearby watersheds. At Lake White,
the state park personnel had opened all spillway gates four hours
prior to the overtopping. Ercsion of the downstream slope of the
earthen dam had, as a result of the overtopping flows, progressed
to the crest of the dam at two different locations. This damage and
otherareas of downstrearnslope erosion were submuentl repaired
by the Ohio Department ofp’?‘ransportaﬁon. e te, near
Waverly [Pike County), iIs a recreational lake built in 1935 as a
r?sult of the Bridge Dam Law. The dam impounds 5,287 acre-feet
of water.

As a result of this local heavy precipitation and resulting small
steam flooding, Pike and contiguous counties were declared lim-
ited disaster areas. Owver 200 homes and businesses were dam-
aged. A limited disaster declaration means disaster assistance is
limited to low interest loans made available through the Small
Business Administration.

GWRS STAFF MEMBER EARNS PE LICENSE

Michael Hallfrisch, supervisor for the Ground-Water Resources
Sectlon (GWRS) Mapping Unit, recently became a Registered
Professional Engineer. Mike, also a Certified Professional Geolo-
gist, has been with the GWRS as a hydrogeologist for nearly six

ears. He earned his bachelor’s degree in geological engineering
rom Michigan Technological University and a master's degree in
%‘eologr (with emphasis on hydrogeology) from the University of

oledo, Mike has authored several ground-water resource and
pollution potential, maps as well as participated in numerous
special studies and investigations.

Congratulations from the GWRS stail Mike.

PRECIPITATION for August was above normal throughout most
of the state with only the Central and Central Hills regions having
below normal precipitation. The average for the state as a whole was
4.00inches, 0.52 inch above normal. Regional averages ranged from
5.25 inches, 1.78 inches above normal, for the Southwest Region to
2.77 inches, 0.78 inch below normal, for the Central Region. Chardon
(Geauga County) reported the greatest amount of precipitation for the
month, 9.20 inches. Hillsboro {Highland County) reported 9.13
inches of precipitation for the month. London State Fish Hatchery
(Madison County) reported the least amount of precipitation for the
month, 1.55 inches. Severallocations throughout the central portion
of the state reported less than 2 inches of precipitation for the month.

Precipitation during the month fell in a typical summer pattern of
scattered showers and thunderstorms. Precipitation fell during
every week of the month, but only on a few days were notable
amounts received. During the first twoweeks of the month, scattered
showers brought light-to-moderate precipitation to most areas of the
state. On August 4-5 several locations in the northern and southern
portions of the state received over 2 inches of rain, but the bulk of the
state received less than 1 inch. On August 12-14 similar conditions
again produced 1 to over 2 inches of precipitation at scattered
locations with the greatest amounts falling in the northemn, nerth-
eastern and western portions of the state. August 18-22 was the
wettest period of the month for most locations. Storms on August 18-
19 a were widely scattered, with local amounts ranging up to
nearly 2 inches. The most notable precipitation for the month fell
during August 21-22 when amounts of over 4 inches fell in the south-
central portion of the state with unofficial amounts of nearly 6 inches
being reported. Small stream flooding occurred in Pike and sur-
rounding counties (see Lake White Dam Overtopped on the last page
of this report]. The remainder of the month was rather dry in most
locations with light precipitation on August 28-29 except in the
western portion of the state where amounts of 1 to 2 inches were
reported.

Precipitation for the 1990 calendar year is above normal throughout
the state. The average for the state as a whole is 32.77 inches, 5.77
inches above normal, Regional averages range from 37.17 inches,
8.18 inches above normal, for the Southwest Region to 28.13 inches,
3.83 inches above normal, for the North Central Region.

{continued on bacl
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DEPARTURE FROM NORMAL {IN.) Drought

Region This - Past Saevarity

Month | 3 Mos. 6Mos. | 12Mos. | 24Mops. | Index
Northwest +1.07 +3.10 +3.45 +5.16 +8.06 +1.4
North Cantral +0.51 +2.04 +1.97 +4.47 +5.60 +1.7
Northaast +1.26 +3.04 +3.42 +7.34 +12.78 +3.3
Wast Cantral +0.84 +3.83 +5.42 +5.67 +13.89 +2.,1
Centra| -0.78 +3.39 +5,03 +5.92 +15.29 +0.4
Cantral Hills -0.13 +3,95 +5.25 +7.45 +10.74 +2.8
Nartheast Hills +0.43 +4.70 +5.03 +6.41 +8.74 +1.5
Southwast +1.78 +2.38 +6.82 +7.29 +16.88 +3.8B
South Central +0.07 -0.92 +0.36 +2.58 +11.71 +1.9
Southeast +0.14 +2.35 +4.40 +6.93 +19.59 +2.3

Stale +0.52 +2.79 +4.12 +5.93 +12.94

*Above +4 = Extreme Moist Spefl  -0.5 To -0.9 = Incipient Drought
3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought
2.0To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought
1.0 Te 1.9 = Molst 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

k‘{\» Percent of normal

MONTHLY WATER INVENTORY
b REPORT FOR OHIO

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit

August 1990

PRECIPITATION
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GROUND-WATER LEVELS
duﬂné};ugust showed netdeclines
from last month's levels through-

P MEAN STREAM DISCHARGE STREAMFLOW for August was no-

ticeably above normal throughout the

This Month state. Flows were high enough to be . . d
o ot Dr:irr;aaga ‘D':::?‘;rr.ge % of < of Narmal Past considered excessive in all but he ex- out most of the state. Declines Based on daily lowest level in feet below land-surtace datum
ver an on i
(sq. M) | (crsy | No™a [T amMos. | 6Mos. | 12Mos. gﬁgs?o[f(?:::’\svtzg ;??ﬁ;rfﬂ&eesfﬂg}. ?ﬂeﬁgr::;i’;&agxupaggiggsgmg index h‘f’?]?n Depariure Change in feet from:
i b : ) ) is rom
Grand River near Painesville 685 301 253 66 75 108 flows in most areas, but greater in state, but less than usually ob- Wwell Location Aquifer Month Normal Last Month | Year Ago
Great Mlami River at Hamilton 5630 | 2218 291 214 120 124 f;?;f{;ll Jﬁii::t ;18 t?;eﬁggh;ﬁi;?? served elsewhere, F-q W. Rushvilla, Fairfield Co. | Sandstona 15.23 +0.29 -1.27 -0.04
Huran River at Mitan 37 260 655 ) 214 89 8 560 cfs for the Huron River at Milan GFFund'“’tatff lif«‘(;’els din ﬁnos‘;‘ Fa-1_ | Jasper Mill, Fayette Co. | Limestone 7.86 +0.42 -0.47 -0.62
Klilbuck Greek at Killouck 464 563 456 | 418 148 187 gauging statton was the second great- Pt eﬁgutstﬁcegonfh P ?ein Fr-10_| Columbus, Franklin Go. | Graval 41,60 +2.88 -0.43 +0.46
Littla Beaver Creek near East Liverpool 498 398 362 387 123 105 est %lr Al st 495 cfs for the Sciot % : : p . R
i = v 5 o Rt o ug; pect, the third gr. ltg?; consolidated aquifers in the north- H-1 Harrisan, Hamilton Go. Gravel 22.41 +0.12 0.52 +0.98
] laumae River at Waterville ,330 2,434 a7 272 99 1 ver near Prospect, the third greates ern portion of the state where lev- Hn-2a | Dola. Hardin Co Dolomite 8.4 .65 +0.00 +0.65
Muskingum River at McConnelsville 7.422 | 6582 257 | 304 126 126 for August; and 450 cfs for the Stillwater els were rather stable throughout P — p 8 0.06 0.03
- River at Pleasant Hill, the fourth great- 0-1 Windham, Portage Co. Sandstone 18.43 +1.0 -0. +0.
Scioto Rivar near Prospact 567 495 1,228 857 195 157 est for Angust. i the month. Tu-1 Strasburg, Tuscarawas Co,| Gravel 12.41 +0.51 -0.34 +1.36
Scioto River at Higby 5131 | 2047 247 | 950 150 143 Flows at the beginning of the month Gré)éldncti_-watelrﬂ le‘;els  Jave e ' ) ' ] f
i Spony avorably to the above
Stlilwater River at Pleasant Hill 503 450 907 351 146 144 - were above normal throughout the no 1 precipitation during the GROUND-WATER LEVELS M
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state, Streamflows fluctuated during
. the month in response to local precipi-
tation. Lowest Jows for the western portion of the state cccurred on
or about August 12; in the eentral portion during August 18-20; and
in the northemn portion near the month's end. Greatest flows for the
month for most areas of the state occurred during August 22-24
after several days of widespread precipitation. Grealest flows in the
northeastern portion of the state occurred on August 13-14. Flows
throughout most of the state were still noticeably above normal at
the month's end.

Small stream and urban flooding occurred again this month
following local thunderstorms, although not as widespread as in the
past few months. The most notable flooding occurred in the south-
central portion of the state in Pike and surrounding counties. The
Peepee Creek drainage basin as well as Paint and Sunfish creeks all
had flooding conditions (see Lake White Dam Overtopped on the last
page of this report].

RESERVOIR STORAGE for water su]:i)lgly decreased in both the
Mahoning and Scioto river basins. Month-end sterage was above
normal in the Mahoning basin index reservolrs; storage in the Scioto
basin index reservoirs was normal despite O'Shauﬁhnessy Reservoir
still being drawn down for replacement of the bridge over the dam.

Reservoir storage at the month's end in the Mahoning basin index
reservoirs was 89 percent of rated capaci?ar for water st}pply corm-
pared with 98 percent for last month and 86 percent for August
1989. Month-end storage in the Scioto basin index reservoirs was
84 percentof rated capacity comgared with 97 percent for last month
and 90 percent for August 1989. .

RESERVOIR STORAGE FOR WATER SUPPLY Ry
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ast several months and are above normal throughout the state.

els are above those of a year ago in all but the southeastern

ortion of the state. Ground-water storage continues to maintain a
Favorable position as the end of the 1990 water year draws near,

LAKE ERIE level declined slightly during August. The mean level
for August was 571.55 feet (IGLD-1955), 0.05 foot below last
menth’s mean level and 0.74 {oot above normal. This month’s level
is the same as the August 1989 level and 2.95 feet above Low Water
Datum. :

The U.S. Army Corps of Engineers reports that precipitation for
the Lake Erte basin for 1990 through July has been 5.5 inches above
normﬂ and for the entire Great Lakes basin, 3.5 inches above
normal.

SUMMARY

Precipitation was above normal except in the central portion of
the state. Streamflow was excessive statewide. Reservoir storage
decreased but remained above normal. Ground-water levels de-
clined but are above normal throughout the state. Lake Erie level
declined slightly and was 0.74 foot above normal.

LAKE ERIE LEVELS at Cleveland Sy sty
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{continued from front page)

8.59 inches above normal, for the Southwest Region to 32.60
inches, 5.42 inches above normal, for the North Central Region [see
Prfcipiti'slt[on table, departure from normal, past twelve months
column).

Precipitation for the 1990 water year, which ended September
30, was above normal throughout the state. The average for the
state as a whole was 43.98 inches, 6.41 inches above normal. The
1990 water year ranks as the seventh wettest in 107 years of record
keeping. Regional averages ranged from 47.63 inches, 7.36 inches
above normal, for the Southwest Region to 37.85 inches, 4.03
inches above normal, for the NorthwestRegion. Andover (Ashtabula
Countg} reported the grreatest amount of precipitation for the water
year, 64.91 inches. Toledo Express Airport (Lucas County) re-
ported the least, 32.36 inches. An isohyetal map and regional
averages and departures from normal for the 1990 water year
precipitation appear below. :

Northwest

3785
+4

Wast Cantral

4211

3 Southeast

4715

Soulhwest 756

47.63
+7.

STATE
43.98
+E.z
Average (in)
Departure from normal

Generally, conditions during the 1990 water year were dry
during the first half and wet in the second half of the year. The
western portion of the state had below normal precipitation in
October, the eastern and southeastern portions in November, and
the entire state in December and Ja.nua?(. Conditions reversed in
February with the northern portion of the state having record
February precipitation and near record precipitation elsewhere,
The dry conditions returned in March and Aprilwith the northeast-
ern portion of the state having near record breaking dryness for
March. May brought a dramatic change from these dry conditions.,
From May through September precipitation was noticeably above
normal throughout the state. eral storm events from the end
of May through June resulted in tragic flooding with substantial
property damage and the loss of several lives. Small stream and
urban flooding continued intermittently through September fol-
lowing locally heavy thunderstorms. The above normal precipitation
has been beneficial for water supplies. Both surface and ground-
\l;rater supplies are in a favorable position as the 1991 water year

egins.

PRECIPITATION for Scptember was above normal throughout
most of the state with only the Northwest Region having below normal
precipitation. Some areas in the south-central and western portions
of the state also had below normal precipitation. The average for the
siate as awholewas 4.29 inches, 1.29 inches above normal, Regional
averages ranged from 6.87 inches, 3.69 inches above normal, for the
Northeast Region to 2.76 inches, 0.09 inch below normal, for the
Northwest Re%lon. The 6.87 inches for the Northeast Region ties with
September 1972 for being the wettest September on record. Ashiabula
{Ashtabula County) reported the greatest amount of precipitation for
the month, 9.80 inches. Other stations reporting more than 9 inches
for the month were: Andover (Ashtabula Count_\ﬂ. 9.42 inches; and
Akron-Canton Airport (Surmmit County), 9.02 inches. Toledo Express
Alrport (Lucas County), reported the least amount of precipitation for
the month, 1.72 inches. Findlay (Hancock County], Grover Hill
(Paulding County}, and West Manchester (Preble County) alsoreported
less than 2 inches of precipitation for the month.

Prec}i)pitaﬁon during the month varied greatly throughout the
state. During the first week, the eastern and northeastern portions
of the state received substantial precipitation on September 6-7 with
amounts of 2 to 3 inches common and over 4 inches reported at some
locations. Small stream and urban flooding occurred in several
locations. Amounts decreased to the south and west with some areas
reporting less than 1 inch. During the second week, most of the state
received around 1 inch, but from the central portion up through the
northeastern portion, 1.5 to over 2 inches was common. Storms
occurred on September 9, 12 and 14 during the second week of the
month. A similar precipitation pattern continued during the third
week with the north-central, northeastern and eastern portions of
the state receiving 1 to 2 inches, but less than 1 inch elsewhere.
Several periods of rain occurred during September 16-24. The
remainder of the month was rather dry with most areas receiving less
than 0.5 inch of rain, but several locations in the east-central and
southeastern portions of the state recefved 1 to 2 inches on September
29. The Ohio State University football game with the University of
Souhthcx:ll California was stopped because of a severe thunderstorm
on this date.

Precipitation for the 1990 calendaryear is above normal throughout
the state. The average for the state as a whole is 37.13 inches, 7.13
inches above no . Regional averages range from 40.67 inches,

{continued on back)
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: Palmer
REPARTURE FROM NORMAL {IN.) Drought
Reagion This Past Sevarity
Month [ 3 Mos. 6Mos. | 12Mos. | 24Mos, | Indext
Northwast -0.09 +2.67 +3.65 +4.03 +8.23 +1.7
North Central +1.62 +4.19 +5.08 +5.62 +8.30 +2.5
Norhaast +3.69 +7.46 +2.43 +9.30 - +16.33 +5.2
Wast Central +0.67 +4.31 +6.88 +5.42 +14.50 +2.6
Cantral +0.96 +3.83 +7.43 +7.01 +14.38 +1.6
Contral Hils +1.28 +5.62 +9.41 +8.51 +12.05 +3.5
Northeast Hills +2.44 +6.68 +9.77 +7.80 +11.05 +3.1
Southwaest +0.41 +3.23 +7.96 +7.38 +16.68 +4.2
Sauth Cantral +0.13 +0.83 +3.03 +1.36 +12.56 +2.4
Southeast +1.87 +3.77 +7.91 +7.56 +21.23
State +1.29 +4.26 +7.05 +6.41 +13.53

*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 Speil  -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

PRECIPITATION
SEPTEMBER 1990

MONTHLY WATER INVENTORY
QEP Opf .F Op O.H.[ O .Septemb.e_r 1990

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit
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STREAMFLOW for September was
noticeably above normal throughout the

This Month state. Flows were high cr&;:.:ﬁlg to be
Orainage | Msan % of % of Normal Past considered excessive, Sep r flows
River and Location Area | Discharge |\ were less than August flows in most areas
{Sq. Mi) | (CFS) SMos. | 6Mos. | 12Mos. of the state, but greater in the northeast-
Grand River near Painasvllie B85 1,688 686 145 16 - 118 emn quadra'nt. mean flowof 1,688 cfs
Great Miam| River at Hamilton 3,630 1,721 258 275 157 122 for the Grand River near Painesville gaug-
Huron River &t Milan a7 285 1217 | 486 151 105 glg gag;m “ﬂgdth? greal]:de_st for Sﬁptem'f
Killbuck Greek at Killbuck 464 552 815 | 484 213 145 oo ofs foiﬁ?}{m%ulmck ek Kok
Little Boaver Creok near East Liverpool 496 538 683 604 183 107 and 286 cfs for the Huron River at Milan
Maumea River at Watarville 6,330 1,611 413 327 126 106 gauging stations, each the second t—f
Muskingum Rivar at McGonnalsville 7,422 6 404 315 175 130 est for September; and the mean flow o

Scialo thiv or rogar Pr 290 538 cfs for the Litile Beaver Creek near
ospact 567 220 759 962 329 160 East Liverpool ga station, the third

Scioto River at Higby 5,131 1,664 159 306 207 146 greatest for Septe‘ﬁg_ :
Stlllwater River at Pleasant Hilt 503 257 570 559 202 133 Flows at the be of the month
were above no throughout most of

MEAN STREAM DISCHARGE ghtgRng s

GREAT MIAMI RIVER at Hamilton '

DrairAage area: 3630 sq. mi.
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the state. Generally, flows declined dur-
ing the first part of the month with most areas of the state having their
lowest flows near the middle or end of the first week. Lowest flows for the
month for the western and northwestern portions of the state occurred
near the month's end. Flows increased and fluctuated throughout the
middle twoweeks of the monthin response tolocal &recipitatlon. Greatest
flows for the month generally occurred d pternber 9-11 in the
northern portion ofthe state and during September 15-171n the southern
portion. Flows were declining at most locations at the month's end but
remained noticeably above normal.

Small stream and urban flocding occurred again this month following
locally hea\Q' thunderstorms. The most notable flooding occurred in the
eastern and northeastern portions of the state following locally heavy
thunderstorms on September 6-7. Amounts of up o 4 inches of
precipitation were reported. Steubenville (Jeflerson County) as well as
sever:]ﬂgthg‘d locations throughout the northeastern portion of the state
were allected.

Streamflowwas above normal throughout the state for the 1890 water
year as a whole. Flows were below normal in the late fall months,
increasing noticeably during the winter months, but falling back to below
normal in March responding to March's noticeably below normal precipi-
tation. Since May, {lows have been excessive throughout the state with
several occurrences of local flooding conditions. The most notable was
the flash floods of June 14 in the Shadyside (Belmont County) and
surrounding area. Allor portions of at least 20 of Ohio’s 88 counties had
flood disaster declarations during the year. Several new streamflow
records were established.

RESERVOIR STORAGE for water supply during September de-
creased in both the Mahoning and Sciotoriver basins. Month-end storage
was above normal in both basins.

Reservoir storage at the month's end in the Mahoning basin index
reservoirs was 81 percent of rated capacity for water supply compared

RESERVOIR STORAGE FOR WATER SUPPLY gty

MAHONING RIVER BASIN
Base period: 1946-1980
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B Base period: 1957-1980
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a 100 L
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60 Kombene . J
JFMAMJJASOND
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Current

with 89 percent forlast month and 82
percent in September 1989. Month-
end storage in the Scioto basin index
reservoirs was 80 percent of rated

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

PPy GROUND-WATER LEVELS kg

ucﬁﬁlacsiltypg;eﬁtfgilzg}t)gg&n;nd 82 Index h"l‘l'glasn De fg:r"-' re Change in feset from:
percent for September 1989, Well Location Aquifer Month Normal Last Month | Year Ago
Surface water Supfgies were gen- F-1 W. Rushville, Fairfield Co. | Sandstona 17.02 -1.10 1,79 1.21
flz?gtllygl‘liorhtaﬂlfeavfggo lsvalge‘:-s;}égg Fa-1 Jasper Mill, Fayette Co. Limestone 8.44 +0.17 -0.55 -0.58
Storage wasabove normalat the start Fr-10 Columbus, Franklin Co. Graval 42.12 +2.96 -0.52 +0.46
of the water year, but declined H-1 Harrison, Hamliton Co. Graval 22,14 +1.08 +0.27 +1.00
throughout the fall months, and fell Hn-2a_| Dola, Hardin Co. Dolomita 6.33 +2.54 -0.09 +1.62
Eg‘_}w g?on?ragé ?](m ;ggxﬁ; Po-1 Windham, Ponage Co. Sandstone 18.80 +1.18 -0.37 +0.27
during January and February and Tu-1 Strasburg, Tuscarawas Co] Gravel 13.08 +0.22 -065 +1.44

was near normal during the sprinﬁ
months. Storage was € no

throughout the summer months responding to the noticeably above
no precipitation and resulting streamflows in most areas of the state.

GROUND-WATER LEVELS during September declined throughout
the month in most areas of the state. Exceptions were noted in some
unconsolidated aguifers in areas where precipitation was noticeably
abovenormal. Declines greater thanusual were observed in some central
and eastern portions of the state, but less than usual declines were
observed elsewhere.

Ground-water levels are above normal throughout most of the state.,
Levels are above those of a year ago in most areas but below last year's
levels in the southeastern portion of the state.

The 1980wateryearwas favorable for ground-watersupplies. Although
levels were near or below normal durlnﬁntahe late fall and early winter
months, the above normal precipitation the past several months helped

und-water storage return to and maintain a favorable position during

summer discharge season.

LAKE ERIE level declined o September. The mean level for
September was 571.48 feet (IGLD-1955), 0.07 foot below last month's
mean level and 0.96 foot above normal. This month's level is 0.22 foot
above the September 1989 level and 2.88 feet above Low Water Datum.

SUMMARY

Precipitation was above normal throughout most of the state. Stream-
flow was excessive statewide. Reservolr storage decreased but remained
abovenormal. Ground-waterlevelsdeclined but remained above normal
throughout most of the state, Lake Erle level declined slightly and was
0.96 foot above normal,

The 1990 wateryear was favorable for both surface and ground-water
supplies. Precipitation was above normal statewide. .S ow was
excessiveduring May through Septemberwith several flooding occurrences.
Reservolr anLiE‘ound-water storage were above normal at the end of the
wateryear. Lake Erie level was above normal throughout the water year.

LAKE ERIE LEVELS at Cleveland g s gfugugg

Elevation referred to IGLD, 1955

J FMAMUJJAS ONTD
1980

Base period: 1900-1986
Record high and low, year of occurrence

Normal ~— ~ ~ ~

14
15
16
17
18

g GROUND-WATER LEVELS tgsRy

59

H-1 Harrison (sand and gravel aquifer}

Water level (ft below land surface)

JFMAMJJIJASONTED
1990

Current

Base periods: H-1, 1951-1979. Hn-2a, 1955-1979.

Po-1, 1947-1979 EBRecord high and low, year of oocurrence ‘
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NOTES AND COMMENTS
NEW PUBLICATIONS

The Division of Water announces the availability of the following

new publication: :

THE GROUND-WATER RESOURCES OF FAYETTE COUNTY

by James J, Schmidt

Ground-water resources maps are prepared by stalfl
hﬁdrogeologists. These maps show the regional ground-water
characteristics based on interpretations of water well drilling
records and local geology. These color-coded maps provide well log
data for many a.FOint locations. Information provided by the maps
include typical depths of wells, water-bearing formations, and
estimated yields for wells in the area.

Ground-water resotirces maps can be used as a guide to locate
new or expand existing ground-water supplies. They are useful 1o
homeowners, ground-water consultants, engineers, planners and
developers. '

Available County Ground-Water Resources Maps
. pubiished by
Ghio Dapattmant of Nalural Resoarces

Division ol Water
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©Ordering Infermation
BN Published Ground-Water Resources
L Maps are available for $6.53
Revision in Progress {includes gnoslags. handling
and tax), rom ODNR

Publications, Fountain Square,
Bldg. 8-1, Columbus, .
Field Work Scheduled for 1991 Chib 43224

o
% Field Wovk In Progress
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ODNR 19891 CALENDAR :

The 1991 Ohio Department of Natural Resources (ODNR) calen-
dars are available now. These 13-month calendars feature a
spectacular, full-color photo of some of Ohio’s lesser-known scenic
§etaways each month. The calendar includes charts detailing the
acilities at the various state parks, forests, nature preserves,
boating sites and wildlife areas. In addition, holidays, ODNR-
sponsored events and location directions are also listed. ‘The cost
for the 1991 ODNR calendar is $4.00 (includes postage, handling
and tax) and can be ordered from the ODNR Publication Center at
the address listed above. )

WATER WITHDRAWL FACILITY REGISTRATION DEADLINE
NEAR

The Ohio Department of Natural Resources Division of Water
reminds all owners of water withdrawal facilitles having a total
withdrawal capacity exceeding 100,000 gallons of water per day
that the deadline to register their facilities is December 31, 1990.

Section 1521.16 of the Ohio Revised Code established the
registration program to improve water planning, assist in resolving
water availability conflicts, and manage inter-basin water transfers.

Facilities existing as of January 1, 1990 are required to be
registered in 1990, New facilities are required to be registered
within 90 days after completion.

Registration forms and other information are available from the
Division of Water at 614/265-6750.

PRECIPITATION for October was above normal throughout the
state. The average for the state as a whole was 4.55 inches, 2.21
inches above normal. This ranks as the ninth wettest October in 108
years of record keeping, Regional averages ranged from 5.54 inches,
3.15 inches above normal, for the Southwest Region to 3.90 inches,
1.61 inches above normal, for the Northwest Region. Franklin
{Warren County) reported the greatest amount of precipitation for the
month, 7.27 inches. Akron-Canton Aigort {Summit Couniy) re-
ported 7.10 inches for the month. Toledo Express Airport (Lucas
County) reported the leastamount of precipitation for the month, 2.63
inches.

Several periods of precipitation during the first three weeks of the
menth proguced the monthly total for all locations. During the first
week, storms on October 3-4 produced 1 to 2 inches of precipitation
throughout most of the state with slightly lesser amounts in the
northwestern portion and slightly %reatcr amounts in the southwest.
The second week precipitation fell on nearly every day. Heaviest
precipitation occurred on October 9-10 and 12-14.” Weekly totals of
slightly over 2 inches were common with up to 4 inches falling in
isolated areas in the northeastern portion of tie state. Some areas in
the northwestern and southeastern portions of the state had less than
2 inches for theweek. The next ten days brought the remainder of the
month'’s precipitation, Storms onOctober 17-18 and 21-22 produced
a total of 1 to 2 inches of precipitation at most locations with only the
northwestern pertion ofpthe state receiving less than 1 inch. The
remainder of the month was rather dry with only a few scattered
sprinkles as the entire state enjoyed “Indian summer”.

Precipitation for the 1990 calendar year is above normal through-
out the state. The average for the state as awholeis 41.68 inches, .34
jnches above normal. Regional averages range from 46.21 inches,
11.74 inches above no , for the Southwest Region to 36.59 inches,
7.27 inches above normal, for the North Central Region.

The 1991 water year is off to a good start as far as water supplies
are concerned. The above normal precipitation statewide cFuring
October, coupled with the above normal precipitation during the past
several months, has resulted in recharge beginning in many aquifers
and abhove normal streamflows.

PP asfufu™ PRECIPITATION sy

*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 = Extreme Drought
0.4 To-0.4 = Near Normal

. Palmer

DEPARTURE FROM NORMAL (IN.) Draught

Ragion This Pasl Severity

Month 3 Mos. 6 Mos. 12 Mos, | 24 Mos. Index*
Nonthwast +1.61 +2.51 +6.43 +6.50 +8.14 +2.7
Nosth Central +1.85 +3.93 +6.97 +6.97 +9.86 +3.8
Narheast +2.46 . +7.38 +11.35 +11.24 +17.86 +6.3
West Ceniral +2.13 +3.61 +9.91 +B.66 +17.10 +3.8
Central +2.75 +3.04 +10.91 +8.81 +17.45 +3.3
GCentral Hills +2.74 +4.51 +12.19 +10.99 +15.11 +4.6
Northeast Hills +1.84 +4,71 +11.34 +10.06 +13.42 +4.2
Southwest +3.15 +5.34 +11.79 +10.86 +19.67 +5.4
South Central +1.65 +2.14 +5.17 +1.23 +14.30 +3.4
Southeast +1,80 +3.81 +10.46 +8.16 +23.25 +3.6
Stata +2.21 +4.10 +9,65 +8.48

MONTHLY WATER INVENTORY
REDPORT FOR OHIO

Compiled By David H. Cashell
Huydrologist
Water Inventory Unit

Octoberl990
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GROUND-WATER LEVELS
during October were stable or rose

STREAMFLOW for October was no-
ticeably above normal throughout the

PRy R RPNy GROUND-WATER LEVELS Ry Ry uf

This Month
_ state. Flows were high enough to be throughout most of the state re- ' ;
River and Location D’R:,ggge Dlgzziglr‘ge % of % of Normal Past considered excessive gtatewidg. Octo- spondingto recharge from the above Based on daily lowest level in feet below Iand-surfgce datum
(Sa. My | (cFs) Normal 3 Mos. 6 Mos. | 12 Mos. berflows were greater than last month's n_orrr%a.l precipitation and a reduc- Mean Departure ch in feet from:
flows in all drainage basins. Several of tion in evapotranspiration. Posi- Index . : This rom ange In feet from:
Grand River nesr Pafnesville 885 1,765 735 256 195 128 the gauging stations cited in this report, tive net changes from last month's : Well Location Aquifer Manth Normal Last Month | Year Ago
Graat Miami River at Hamilton 3,630 4.505 664 339 246 130 %et I‘I:E:COI' ordnear record flows for levgls were nOthtiin mﬁ:‘ﬁ( aquifers F1 W. Rushvilie, Fairfield Co. | Sandsione 17.25 -0.65 -0.23 -1.35
Huron Rivar at Milan 371 ctober; Grand River near Painesville, and are an exception to the normin ——
Kloach Gy ot T = 1 f:; ::;; ;;j i;‘? :162 Huron River at Milan, Killbuck Creek Octqber. In aquifers where net Fa-1 Jaspar Mill, Fayetta Co. Limestong 8.05 +0.87 +0.39 +0.34
- . ! at Killbuck, and Scioto River at Highy declines were noted, declines were Fr-10 | Columbus, Franklin Co. Gravel 42,36 +2.72 -0.24 40.08
Littte Beaver Creak near East Liverpoa! 496 ™ 543 463 251 120 had the greatest October flows for their near those usually observed. H-1 Harsison, Hamilton Co. Gravel 21,70 +1.94 +0.44 +2.23
Maumea River at Watarvilla 8,330 5,262 948 394 229 17 respective perfods of record; Great Mi- Ground-water levels are above Hn-2a { Dola, Hardin Co. Dolomite 6.16 +3.37 +0.17 +2.75
Muskingum River at McConnelsville 7,422 11,740 €96 369 263 140 am River at Hamilton and Muskingum normal throughout most of the Po-1 Wind'ham Portage Co Sandstone 19.03 +1.31 -0.23 +0.55
Scioto River near Prospect 567 738 2452 Toss 518 7 Riverat McConnelsville had the sccgnd state. Levels are above those of a : - - : - -
- : : greatest flows for October; Scioto River year ago exceptinthe southeastern . L[Tu-1 Strasburg, Tuscarawas Co.| Gravel 12.65 +0.73 +0.41 +2.15
Scloto River at Higby 5,131 6,324 83 320 319 151 near Prospect and Stillwater River at portion of the state. The above
Stilwater River at Pleasant HIl 503 662 1,212 728 385 144 Pleasant Hill, the third greatest flows normal precipitation received in

for October; Little Beaver Creek near

20 \

N AR RSN, R
0 —————_—; ) -—

g MEAN STREAM DISCHARGE gy usus®

GREAT MIAM! RIVER at Hamilton '
Drair}‘age area: 3630 sq. mi.
3.0

/ . |

LITTLE BEAVER CREEK near East Livarpoo]

_ ‘ East Liverpool, the fourth greatest for
gctoggr;'and Maumee River at Waterville, the sixth greatest for
ctober,

Flows at the beginning of the month were above normal statewide.
Flows declined the first few days of the month with the lowest flows
for the month occurrin% during this peried. Flows fluctuated durin
the next three weeks of the month in response to. severa) periods o%‘
precigeitation. Greatest flows for the month occurred on or ahout
October 13 for most areas of the eastern portion of the state and a few
days earlier in the westemn portion. Flows decreased statewide
during the last week of the month but remained noticeably above
normal at the month's end.

RESERVOIR STORAGE for water supply decreased in the
Mahoning River basin reservoirs and increased in the Scioto River
basin reservoirs. Menth-end storage was above normal in both
basins.

Reservoir storage at the month’s end in the Mahoning basin index
reservoirs was 76 percent of rated capacity for water supply com-
gared with 81 percent for last month and 73 percent for October

past months has been beneficial for ground-water supplies. Ground-
water storage is in a favorable position as the 1991 water year
recharge season begins. .

During October, index observation well Hn-2a (Dola, Hardin
County), representing a dolemite aquifer, set a new record high level
for the month. !

LAKE ERIE level declined seasonally during October. The mean
level for October was 571.18 feet (IGLD- 18565), 0.30 foot below last
menth's mean level and 0.98 foot above normal. This month's level
is 0.42 foot above the October 1989 level and 2.58 feet above Low
Water Datum, ’

SUMMARY

Precg)itation was above normal throughout the state and the
statewide average of 4.55 inches is the ninth greatest in 108 years of
records. Streamflow was excessive throughout the state. Reservolr
storage decreased in the Mahofiing River basin reservoirs and
increased in the Scioto River basin reservoirs. Reservoir storage
remained above normal at the month's end. Ground-water levels

g GROUND-WATER LEVELS Ryt ;

H-1 Harrison {sand and gravel aquifer)l

i : i 989. Monthend st in the Seioto basin ind i g1 were stable or rose and are above normal throughout most of the
a0 Drainage area: 4986 sq. mi. ereent (?f!}ate?:lncas :gfwg?'o?wz;e: is‘l’]gpﬁ‘,smmpa‘i’;e‘f,‘f{h"%{f p“éfsem state. Lake Erie level declined seasonally and was 0,98 foot above
) A /\ For last month and 74 percent for October 1989. normal. The water supply situation is favorable throughout the state.
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of legislation to assist in managing Ohio's water: funding for the
‘dam safety program, water withdrawal facility registration, a law
giving the division authority to designate ground-water sircss
arcas and to assist in conflict resolution, and the canal lands
transfer to ODNR.

I have also been pleased to see the Division of Water working
with local communities to plan for plentiful supplics o[ water, as in
our cooperative effort in Euilding the Fostoria Reservoir. Dam
safety must continue to be a high priority for the protection of our
citizens, Thedivision has a big task since ODNR tock over the canal
system last year. We all know it will take addijtional financial
support to manage the canals properly, but what a recreation
potentiall

I was glad to be at ODNR when the division completed mapping
each county's ground water availability, and I look forward to
publication of the composite map of ground water availability for
the entire state next year. I am also very supportive of the new
project mapping the county-by-county vulnerability of ground
water to confamination. As we address various threats of pollu-
tion, I see this project as making a very positive contribution.

As | retire from public service, I pledge to continue my interest
in water-related matters, and I will work in support of the Division
of Water when searching for more solid funding of Ohic’s natural
resources programs. Keep up the good work!

below normal. November was the first month since June in which the
state average was below normal and the first month since March in
which precipitation was below normal in all regions. Regional
averages ranged from 2.48 inches, 0.40 inch below normal, for the
Northeast Region to 1.79 inches, 0.82 inch below normal, for the
Central Hills Region. Ashtabula [Ashtabula County) reported the
greatest amount of precipitation for the month, 4.50 inches. Con-
gress (Wayne County) reported the least amount, 1.35 inches.

Precipitation during the month fell in the form of rain with only a
slight amount of snow reported in the northeastern portion of the
state. Although precipitation fell during every week of the month, the
showers were % t, with daily orweekly totals seldom exceeding 0.75
inch, Periods of precipitation included November 4-5, 9-11, 16-17,
22-23, and 26-28. rhaps the most widespread precipitation
occurred on Thanksgiving Day, November 22.

Precipitation for the 1990 calendar year is above normal through-
out the state. The average for the state as a whole is 43.78 inches,
B.79 inches above normal. Regional averages range from 48.37
inches, 10,92 inches above normal, for the Southwest Reglon to
38.48 inches, 6,73 inches above normal, for the North Central
Region.

Precipitation for the 1991 water year is above normal throughout
the state, The average for the state as a whole is 6.64 inches, 1.65
inches above normal. Regional averages range from 7.70 inches,
2.33 inches above normal, for the Southwest Region to 5.88 inches,
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A - R s 0 A MESSAGE FROM DIRECTOR SOMMER
ZzO&3 S) B o 35 g Q :% 2R 5 In the five and one-half years since I became director of ODNR
BER b 23 g 3 Sgoghe 3!'%3 e I have recognized what an important role water plays in our p
58 g s’ g»—-"‘:-" 333 278 5 departmental programs and in all natural resources management. . 199
ga 3 é ® 3 $ 22 B AUES xgia! I have seen that we can have too little water and too much water. November 1990
= Qg e Q=2 AR ) The severe drought of 1988 taxed our resources to the utmost and
SITRAC S & SiSag.B ! showed how cooperation at all levels of government could be Compiled By David H. Cashell
S ™~3T8 o 03B &3 D@5 o o effective. The catastrophic floods of 1990 reminded us that Hydrologist
T '§ 5 & g S5 IR T 4 ] floodingis a natural phenomenon which we can expect to expericnec nit
I 2 o= ] Water Inventory U
Ry8%eF ®_ 58 i = from tme to time, In dealing with both the drought and floods, |
e B g a = ez = found ODNR's Division of Water to have many dedicated and
I8 2 wnd % PR 88 effective career professionals. ChiefBob Goettemoeller has led the
S g °§ 3 2803 58 effort to provide water data needed in periods of water shortage,
83 5 §3° % = = ?lnddhas worked with the legislature to try to reduce losses from PRECIPITATION for N. b bel rmal throughout th PRECIPITATI ON -
A = = n ' boding. or November was below no ughout the
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1.31 inches above normal, for the North Central Region.

Amount (in)

7/W

Joseph J. Sommer

Director
Northwest Nertheast

WATER WITHDRAWAL FACILITY ANNUAL REPORTS DUE 548

The Ohio Department of Natural Resources Division of Water P RE W 295 North Central T
recently sent annual report forms to all facilities that registered PRECIPITATION o3 £6
under the Water Withdrawal Facility Registration Program in _I__I—
1990. Section 1521.16 of the Ohio Revised Code requires the Palmer Northeas:
owner of a facility that has the capacity to withdraw more than DEPARTURE FROM NORMAL {IN.) Drought Hills
100,000 gallons per day to register that facilily and submit an Region ) Past Severity 1.99
annual report to the Division of Water. Annual report forms for m h'fh 3 Wos omos | 12hos | 2amos | Index West Central 77
registered facilitics are due by March 1, 1991, Additienal informa- - on : - ' : 1.80
tion is available from the Division of Water at 614,/265-6750. Northwast -0.47 +1.35 4.92 +6.65 +6.25 | +2.9 73

North Centrat -0.54 +2.93 +4.92 +5.85 +7.71 | 43.2 Scutheast

VILLAGE OF SHELRY PLANS NEW RESERVOI'R Northeast -0.40 +5.75 +8.76 +10.49 +16.63 +4.9 2 46

The Ohio Department of Natural Resources Division of Water Wast Central -0.67 +2.13 4610 | 47.85 | +14.32 +3.8 Southwest a3
and the Village of Shelby recently entered into a cooperative Centrel -0.75 +2.96 +6.28 +B.74 | 41503 | 437
agreelmentwhich p%‘ffd Bhsi wiay foxl'_ tw e constructiondof ﬁ nev&l'lwatcr Central Hills -0.82 +3.20 +7.77 49.85 | +12.71 4.7 37129
supply reservoir. e Division of Water presented the village a : 0. ) 11.62
check for half of the $400,000 appropriated by the Ohio General gonhaaﬁ Hils il +3.67 +8.97 +9.77 * : +3.7
Assembly to help fund the new reservoir. The agreement also outhwast -0.82 +2.74 +5.12 +9.82 | +17.4 4.6 STATE
assures the construction of certain recreational facilities. Activi- South Central 0.60 +1.18 +0.58 +1.08 +11.80 +3.2
ties willinclude boating and fishing. Fishconcentration structures Southaast 018 +3.50 +5.90 +8.33 +21.59 +3.4 2.10
will be placed in the reservoir. State 055 | +295 | 4581 +7.85 | 41352 73

The new reservoir will enable the village to better meet its water - Average (in)
supply needs in the future. Shelby's water supply was scriously ;Ag?rve ;‘; = Exm£e1n;[‘25t lsl’pe“ ?g gﬂ -(l’-g = E&Pgnt Iﬁu@t Percent of normal
i : 3 .0 To 3.9 = Very Moist Spe -1.0To-19= rou, ¢
impacted during the 1988 drought . 2.0 To 2.9 = Unusual Meist Spell  -2.0 To -2.9 = Moderate Drought

1.0 To 1.9 = Molst 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
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GROUND-WATER LEVELS
during November showed mixed

STREAMFLOW for November was
above normal throughout most of the

This Menth state with only the extreme northeast- responses throughout the state, , . bel | face d
Drainage | Mean % of o% of Normal Past ern portion having below normal llows. The general trend for ground-wa- Based on daily lowest level in feet below land-surface datum
River and Location Area |Discharge{ \ormal Flows were high enough to be consid- ter levels during the month was Moan Departure - -
(Sq-Mi) | (CFS) 3 Mos. 6 Mos. | 12 Mos. ered excessive in the castern and down for most a;?lujfers, but some Index This o Change in feet from:
Grand River near Painesville 685 898 81 203 175 125 southern portions of the state. Novemn- aquilers (especially some conﬁnqd Well Location Aquifer Month Normal Last Month | Year Ago
Greal Miami River ai Hamiltan 3630 | 2012 183 305 289 129 ber flows were less than the markedly and/or consolidated aquifers] did F-1 W. Rushville, Fairlielé Co. | Sandstone 16.57 +0.45 +0.68 +0.69
- L high flows of Qctoher. show some improvement in re- - -
Huren River at Milan kkal 166 204 439 251 116 . to delaved h fi Fa-1{ Jasper Mill, Fayatia Co. Limaestane 7.43 +1.61 +0.82 +0.74
Flows at the beginning of the month sponse lo delayed recharge lrom -

KMibuck Craek at Klbuek 464 455 305 521 397 168 were noticeably above normal October’s noticeably above normal Fr-10 | Cofumbus, Frankiin Co. Gravel 41.94 +2.84 +0.42 +0.32

Little Beaver Creek near East Liverpool 496 435 215 350 309 125 throughout most of the state with only recipitation. P95;t1vel net changeg H-1 Harrison, Hamilton Co, Gravel 21.84 1+1.86 .0,14 +1.58

Maumes River at Waterville 6330 | 2707 168 249 268 118 some basins in the northwestern and [rom last month's levels were note Hn-2a | Dola, Hardin Co. Dolomite 6.34 43.58 048 £2.89

" : extreme northeastern portions slart- in many aquifers with less than N

Muskingum River at McGonnslsville 7422 6,691 181 356 303 142 : cIo po g i h Po-1 Windham, Portags Co. Sandstone 19.13 +1.43 -0.10 +0.86

Soinlo River near P " 567 ing the month with slightly below normal declines noted elsewhere. :

ol Alver near Prospec 180 323 590 530 173 normal flows. Flows decreased during Ground-water levels are above Tu-1 | Strasburg, Tuscarawas Co) Gravel 12.81 +0.53 -0.16 +2.00

Scioto River at Higby 5,131 3,026 186 284 299 150 the early part of the month with the normal throughout the state, Lev-

Stillwater River at Plaasant Hil 503 216 257 471 335 142 northern and eastern portions of the els are also above those of a year | GROUND-WATER LEVELS R s R e f
state having their lowest November ago. The 1991 water year recharge season is off to a good start even |
flows during this period. Lowest flows though precipitation was below normal in November. Ground-water

for the remainder of the state occurred on or about November 21, storage Is in a favorable position and, with normal climatic condi-
EAN STREAM DISCHARGE gusPaSusMusPy Flows fluctuated during the month in response to local precipitation. tions, continued improvement can be expected. I

Generally, the greatest flows for the menth occurred during the

I H-1 Harrison

(sand and gravel aquifer)l

3.0
A A

November 23-30 period. Flows remained noticeably above normal . . 14
. at the month's enrf exceptin the extreme northeaslern portion where LAKE ERIE ievel declined seasonally during No;esmber. "f[‘hc 15 |
GREAT MiAMI RIVER at Hamilton I they were slightly below normal, mean level for November was 570.91 feet (IGLD-1955), 0.27 oot
Drainage area: 3630 sq. mi below last month's mean level and 0.99 foot above normal. This 16
3.0 A ' e I month’s level is 0.54 foot above the November 1989 level and 2.31
: /\ RESERVOIR STORAGE for water supply during November de- feet above Low Water Datum. 17
A | creased in both the Mahoning and Scioto river basin reservoirs. 18
20 \ Month-end storage was above normal in both basins. SUMMARY 19
' - I Reservoir storage at the month's end in the Mahoning basin index s .
- ; . gl Precipitation was below normal statewide. Streamflow was above
o TS A I pare wih 75 percent for st morih and 60 pescen o Npversbey  Mormal hroughorat mosLof e stae. Reservoirsiorage deciined but o
== g . . - P ' : - remained above n . Ground-water leve ed rnixed re- 3 n
;. SRNVANE B0 adonthyend storage In the Seielo basin ndex sl e e e ned above motaal gl Seers. Lk B ke ¥ E7av/ i
T 1 I percent for last month and 70 percent for November 1089 declined seasonally and was 0.99 foot above the long-term average - ™
0 | ; November level. ¥4 T
54|88 h .
24 S e
LITTLE BEAVER CREEK near East Liverpool I
Drainage area: 496 sq. mi. I

- 3
S a
2.0
E v v E
A g
g 1.0 1 '\‘ (= 7 .E.
) o
g e g
Y 2
& ¥=]
) &
g MAUMEE RIVER at Watervifle | 3
% 50 Drainage area: 6330 sq.mi. | RESERVOIR STORAGE FOR WATER SUPPLY RSBy LAKE ERIE LEVELS at Cleveland SpyugfawRas® z
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SCIOTO RIVER at Higby 5 g 50| 2
Drainage area: 5131 sq. mi. 2 40 -E
3.0 A A 1 & B
<) 1
/A / \ | i SCIOTO RIVER BASIN E
20 £ Base period: 1957-1980
-~/ 1 g 1o 3 34l 24134184134] 4,
N 2z : 5 0ol sba :
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& I JFMAMJJASOND
JFMAMUJJASOND 70 1990
199 t
° 60 Rt MAMGJJASONTD Base period: 1900-1986 Base periods: H-1, 1951-1979. Hn-2a, 1955-1979.
Base period for all streams: 1951-1980 J 1990 ,.J Record high and low, year of occcurrence Po-1, 1947-1979 Record high and low, year of cocurrence
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greatestamount of precipitation for the year, 67.22 inches. Other areas
reporting more than 60 inches of precipitation for the year were: Akron-
Canton Airport, Andover, Barnesville, Cadiz, Fayetteville, Fernbanlk,
Franklin and Springfield. Toledo Express Airport (Lucas County)
reported the least amount of precipitation for the year, 38.41 inches.
Sandusky reported 39.28 inches, the only other arca with less than 40
inches for the year. An isohyetal map and regional averages and
departures from normal for the 1990 calendar year appear on the last
page of this report.

Precipitation conditions during 1990 varied greatly between the first
and second halves. Precipitation was belownormal indanuary. Record
precipitation fell in the northern portion of the state in February with
near record precipitation elsewhere, March and Aptil weredry with the
northeastern portion of the state having near record dryness in March.
May precipitation was noticeably above normal, while in June, above !
normal precipitation fell causing tragic flooding in some areas; tnother - PRECIPITATION for Decemberwas nioticeably above normal through- n PRECIPITATION

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit

ATER INVENTORY

December 1990

I SINTWHD T TMONMIV

areas conditions prevailed. Precipitation during July through

e b oty gl Troplato, dutsg Bt ou el The site e e 776 s 030 s | DECEMBER 1990
November with below norma}l_ﬁreclpltauon only to be followed by the Regional averages ranged from 8.43 inches, 5.96 inches above normal, for :

wettest December onrecord. Theabovenormal precipitationbenelited  * the West Central Region to 6,22 inches, 3.91 inches above normal, for the

water supplies, but also resulted in numerous episodes of flooding in Northwest Reglon. ficld-Lahm Airport (Richland County) reported

many areas of the state. the greatest amount of precipitation for the month, 1 l.t{g inches.

Wauseon (Fulton County) reported the least amount, 4.39 inches. :

Precipitation d the month fell mostly in the form of rain and was ‘
distributed fairly evenly across the state. During Decernber 2-4, most of :
the state received 1-2 inches of; Pmdpitaﬁon“ﬂﬂl amountsofover 3inches

©  reported from the west-central up through the north-central portion. The
50 . second week of the month was the driest. Most areas received less than
-1 inch toward the end of the week, but a strip from west to east across the
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central portion of the state recetved 1 to 2 inches with the most falling on
December 14-15, Heavy rains ranging from 1.5 toover 3 inches statewide
onDecember 17-18 resulted in flooding conditions mainly in the southern
half of the state. During December 21-23 another 1 inch or more of rain
fell statewide and changed to snow, providinga white Christmas formuch
} of the northern two-thirds of the state. Calendar year 1990 ended with
: statewide flooding resulting from snow melt and 2 to 3 inches of
____ Amount (in) precipitationon December 28-30, For the season sofar, Chardon {Ceanga
i County), Chio's snow capital, has had 15.5 inches of snow which is 41
percent of normal.

Precipitation for the first three months of the 1991 water year is above
normal ﬂlmt;ﬁl;gut the state. The average for the state is 14.37 inches,
6.80 Inches above normal. Regional averages range from 15.83 inches,
7.64 inches above normal, for the Southwest Reglonto 12,38 inches, 5.35
inches above normal, for the Northwest ReFion. The above normal

recéFitaﬁon received during the early part of the recharge season has
enefited both surface and ground water supplies.

Precipitation for the 1990 calendar year was markedly above normal :
throughout the state, ‘The average for the state was 51.53 inches, 13.96
inches above normal. This ranks 1990 as the wettest year in 108 years
of records, easily surpassing the Eﬂrevious record of 50.37 inches set in
1880, Regional averages ranged from 56,54 inches, 16.27 inches above

Wasl Central

52.10
54

normal, for the Southwest Reglon to 45.45 inches, 11.63 inches above
normal, for the Northwest Region (see precipitation table, past 12 months
Average (in) column below). Mansfield-Lahm Airport {Richland County) reported the Northwest Northeast
5£.53 verage \in
i .34
+13%  Departure from normal C"“ on back} 5.22 North Central —2'79-7

NOTES AND COMMENTS : ey PRECIPITATION Rigs® 260 745 _’—r——

OHIO ENACTS STATE FLOODPLAIN MANAGEMENT LEGISLA- ~ 337 1_INomheast
TION ‘ DEPARTURE FROM NORMAL (IN.) D;T;hr: Hills

Onthelastday of the legislaﬁve session in December 1990, theOhio Region . Past Severly ‘
General Assembly enacted for thefirst timeastatefloodplain cnt 9 MT h'sh a3 M &M 12 M 24 Mos. | Index” West Central
pro . Co-sponsored by Senators Burch, Hobson and S olnik, ont 0s. 03, 05. : 8.43
the legislation %(S)ubstjmtg Senate Bill 396} authorizes the Ohio De- Narthwaest +3.91 +5.356 +8.02 +31.63 +10.54 +4.7 —_—
Eartment of Nar'gg-al Resources a(r?im;mlhmvismn of Water, to ?%tgfahsh ‘ Narih Central +5.18 +6.46 +10.65 | +11.88 | +1312 | 458 Southeast

e reduction standards for developments within 100-year Northeast 1470 | 4672 | #1418 | #1577 | 42148 | 465

m&hﬁﬁtﬁ&%ﬂﬁmﬁg ‘;’r‘iﬁm rt]hdeg; E”Qﬁggrggdﬁé West Contral 1696 | +7.93 | #1150 | 41541 | 42075 | 481 Southwest 732
standards would also apply to dt}'mse licensed or permitted activities for Central +5.84 +7.67 +11.48 | +15.02 | +20.69 +5.6 8.22
which the state has sole jurisdiction over siting. Central Hills +5.32 +7.26 +1288 | #1507 | +18.46 +6.4 51

The bill also requires the Division of Water to maintain a listing of Northeast Hills |  +5.19 +6.41 +13.00 [ +15.61 +17.26 +5.1 !
floodprone communities that comp with the floodplain maﬂagerflllcm Southwest 1540 | +7.64 | +1091 | +1827 | 42300 | 6.2
standards of the National Fl urance Program.  State flood SouthGentral | +530 | +5.28 4710 | +7.78 | 41746 | 4.8
disaster assistance may not be provided by state agencies to a
community that is listed as noncomplying, Southeast +5.20 +5.92 +10.50 +14.22 +26.84 +5.2

The bill culminates a le; legislative effort by ODNR to draw ) State +5.20 +6.81 +11.04 +13.96 +16.64
attention to Ohio’s increasingly serious flooding problems. The ic . _ 0o i .
June 14, 1990 flood in eastern Ohio sent a strong message abottxl:caie 3%9;:;.; - %:rt;e ﬁl:i::osl;iﬁpeu _?g '-}:2 _?:g - ﬂ‘ﬁh"}‘;’,ﬁu’é{,"t“sht E Average (in)
need for such legislation. Likewise, the Federal Emergency Manage- 2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought : Percent of normal
ment Agency had notified the governor that future flood disaster 1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought & é
assistance may be in jeopardy if the state failed to address flood damage 0.5 To 0.9 = Incipient Moist Spell  Below -4.0 = Extreme Drought ‘

reducton issues. - 0.4 To-0.4 = Near Normal
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STREAMFLOW for December was

Surface water supplies were in a
markedly above normal throughout the

favorable position throughout most

This Month state. Flows were excessive with new of the 1990 calendar year. Sto '
Drainage | Mean % of % of Normal Past record high December mean flows estab- s below normrel of the stant of the Based con daily lowsst level in fest below land-surface datum
River and Location ey | 25eharge | Nomal e T s wos T T3 oS lished at the following gauging stations year and slightly below normal dur- N
{Sq. Mi) § (CFS) : : - listed in this report: Great Miamt River at ing the spring months. However, Index ‘ Mrﬁ?sn De oure | _Change in feet from:
Grand River near Painesville 685 3,669 206 | 201 183 145 Hamilton, Huron Riverat Milan, Killbuck storage was above normal during the Well Location Aquifer Month Normal | Last Month | Year Age
Great Mlam| River at Hamliton 3,630 13,982 588 425 i 162 Creck at Killbuck, Little Beaver Creck second halfoftheycarand noﬁceably E-1 W. Rushville, Falriiald Co Sandstone 15.03 +1.75 +1.54 +1.79
Huran River a1 Milan a7t 1666 | 1,054 | 583 405 181 near East 1, Scioto River near above normal at the year's end. - : . : - . - -
: : Prospect, Scioto Rivi t Higby, and Fa-1 Jasper Mill, Faysite Co. Limestane 718 +1.11 +0.25 +0.97
pect, =r ab theby: GROUND-WATER LEVELS dur-
Killbuck Graak at Kllibuck 464 1,481 554 | S41 420 184 Stillwater River at Pleasant Hill. The Fr-10_ | Columbus, Frankiin Go. | Gravel 41.58 +2.82 +0.35 +0.74
Little Beaver Creek near East Liverpaol 496 | 2,015 433 | 430 385 155 d inesvill ing December rose throughout the
0 Zeaver pa : Grand River near Painesville and state. Netchanges from last month's H-1 Harrison, Hamilton Co. Gravel 20.50 +2.16 +1.34 +3.25
Maumee River at Waterville 6,330 | 15168 341 265 274 4 Muskingum River at McConnclsville had levels were greater than usually ex- Hn-2a_| Dola, Hardin Co. Dolomite 6.41 +2.86 -0.07 +2.77
Muskingum River at McConnelsville 7422 | 22,460 384 | 343 332 169 bﬂéesﬁlm‘ﬁamghﬁﬁin‘}mﬂ%“or Decemn, pected in most aquifers. Ground- Po-1 | Windham. Portaoe Gor | Sandstons e84 oY) 029 e
Sclato River near Prospect 567 | 2450 | 1012 | @15 664 219 S e e, yaterville water levels in shallow, unconsoli- p——" ' ' ' '
poct : : the fifth greatest mean flow for Decernber. dated aquifers rose sharply during Tu-1__ | Strasburg, Tuscarawas Ca)| Gravel 1212 +0.98 +0.69 +2.72
Scloto River at Higby 5131 | 17,244 426 _|_ 406 ) 179 Flows at the be of the month e soci Dt of the by CUENE
Stlllwater River at Pleasant Hill 503 2,473 752 569 515 188 were near normal nghout the state. sponse to heavy precipitation. 7 GROUND-WATER LEVELS R
'i[‘hc égwest flows for theDmonﬂ-l] for2rma?t Ground-water levels are above normal throughout the state and '
tho th oca dm rthoccuned or X er =, a- noticeably above levels of a year ago. Index observaton well H-1
: hadu%: i a.tea?lin ewesteg}';gn northwestern Po?il‘ms of the state (Harrison, Hamilton County), representing a sand and gravel aquifer, set
rMEAN STREAM DISCHARGE g eir lowest flows on or about December 14, Flows increased a record-high level for December at the month's end.

considerably after mid-month and remained noticeably high until the

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

month's end. The two most notable periods of high flows occurred durin,
the December 18-20 and 28-31 periods. During the December 18-2
period, small stream and low-level flooding occurred tl'n;o;ﬁhout the
southern half of the state. The most severe and widesp: flooding

Ground-water supplies were in a favorable position throughout most
of the 1990 calendar g::ar. Ground-water stor:}lfe near or sligh
below normal during the early part of the year. However, the noticeab
above normal precipitation during the summer and fall months helped

3.0 A occurred at the month's end following snow melt and 2-3 inches of rain und-water storage return to and maintain a favorable position
A N /1 on December 29-30. Flow recuurence intervals were generally in the 25- %ll—xough theyear's end. Several new record high ground-water levels were
7\ year range in the northern portion of the state, but ranged up to a 100- set during the last few months of 1990.
20 year recurrence measured at the Poriage River at Woodville gauging LAKE ERIE level rose during Decemnber. The mean level for December
\—- . station. Recurrence intervals decreased from north to south to ﬁ:nerally was 570.98 feet (IGLD- 1955), 0.07 foot above last month’s mean level and
/ AU \ / less than a 5-year recurrence interval in the southern portion of the state. 1.13 feet above normal. This month's level is 0.80 foot above the
1.0pF - AR SN A NI Streamflow was noticeably above normal throughout the state for the December 1989 level and 2.38 feet above Low Water Datum.
o / Pl 1990 calendar year as a whole. Several daily and monthly maximum flow Lake Erie's level was above the long-term average throughout 1990,
B ) S P I records were set. Although streamflow was slightly below normal at the The U.S. Army Corps of Engineers reports that through Novernber
0 start of the year and during the middle of the spring, the second half of recipitation has been 9.2 inches above normal in the Lake Erlebasin and
the year saw excessive flows with flooding a problem in many .1 inches above normal in the entire Great Lakes basin.
e _pmm\ 406 areasofthe state. This resulted inthe loss of life as well substantial
LITTLE BEAVER CREEK near East Liverpool |\ i chan prope dama.ﬁe. Nearly one-fourth of Qhio's 88 counties received some
Drainage area: 496 sq. mi, / I sortof ter declaration. The yearended ona fitting note with flooding SUMMARY
3.0 throughout many areas of the state. Precipitation was noticeably above normal with the state average of
A /\ RESERVOIR STORAGE for water supply during Decemberincreased 7.78 Inches making December 1990 the wettest December on record. .
\ s in both the Mahoning and Scioto river basins. Month-end storage was Streamflow was excessive with rver basins having record-high 4
20 Y — noticeably above normal in both basins flows. Floo: occurred on December 18-20 and 28-31, Reservoir 8
L N / i P . storage and ground-water levels are above normal. Lake Erie level rose =
o= . ~ Reservoir storage at the month's end in the Mahoning basin index 0.07 oot and is 1.13 feet above normal 2
g —'7’ \ R / \ ™ [ reservoirs was 103 percent of rated capacity for water supply compared ) ) )
o 1.0 ¥ N " I I with 69 percent for last month and 58 percent for December 1989 The 1990 calendar year was the wettest on record. The state a =
d N 1 Month-end storage in the Scloto basin index reservoirs was 104 percenf of 51.53 inches easily surpassed the previous record of 50.37 inches _ﬁ;
g i S O PP I f rated th dating back to 1890. Both surface and ground-water supplies were ina
@ 0 . of rated capacity for water sup plgecompared with 89 peroent for last favorable position throughout most of the year. Floodingwas a recurring B
£ month and 64 percent for Decernber 1989, problem cFurIng the second half of the year. Lake Erie's level was above E
g MAUMEE RIVER at Waterville ] the long:term average throughout the year. g
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