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Mrs. Buchholzer serves on the National Park System Advisory
Beard, and is a past member of the Ohio Air Quality Development
Authority, and the National Advisory Council on Adult Education.
She also served as Director of State Government Relations for the
B.F. Goodrich Company, and Director of Environmental Affairs for
the Ohio Peiroleum Council. :

Director Buchholzer is married to developer Richard Buchholzer
of Akron, and has two children, Elizabeth and Rick, and onc
grandson. Mrs. Buchholzer is an avid outdoors person who counts
among her favorite pursuits fly fishing, hunting. camping and
boating.

In her newest role as ODNR Director, Mrs. Buchholzer is
anxious to assist Governor Voinovich in providing an efficient,
effective delivery of services to the people oFOhio. She is eager to
meet firsthand and work with thrzfeo e who form the foundation
of the ODNR, both at the cent ofEce level and with the field
personnel who represent the Division of Water and its activities.

Over the years, the Division of Water has been proud to count
among its accomplishments for the people of Ohio such projects
and programs as the creation of r?ﬁion water plans, dam safety,
ground-water resource mapping, flood damage reduction, and the
collection and distribution of hydrologic and water resource data.
Director Buchholzer recogm‘zes the tremendous efforts of the
Division, and looks forward to the achievements of the future.

NEW PUBLICATION

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

The Ground Water Resources of Jeflerson County
by Alfred C. Walker

This map is one in a series of county ground-water resources
maps whicﬁ have been completed for 72 of Ohio's 88 counties.
Ground-water resources maps are prepared by staflhydrogeologists.
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 point
locations, Inlormation provided by the maps include LY ical
depths ofwells, water-bearing formations, and estimated yie (fs for
wells in the area.

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

This new map can be ordered from: ODNR-Publications Center,
4383 Fountain Square Court, Building B-1, Columbus, Ohio
43224-1362. The cost for this map is $6.53 (includes postage,
handling and tax). Make checks payable to ODNR-Publications
Center.
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normal, for the Northwest Region. Andover [Ashtabula Coungy]
reported the greatest amount of ?recipitation for the month, 4.85

inches. Wauseon (Fulton County) reported the least amount, 0.88
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=2 = PEIIEETE ST of Natural Resources (ODNR). Mrs. Buchholzer mplacgs former
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2 =3 3_3 o 08T 5—:- 8T ge g small community located in northern Summit County near Akron. Compiled By David H. Cashell
TrIpiy oo, TR T She received a bachelor's degree in English and Education from the Hycdlrologist
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3383%F ~, § TR =L 5 University of Akron and a master's degree {n geomorphology from Water Inventory Unit
wo o S ET =i the University of lowa. Geomorphology is the study of landforms
3% =D wE 2oL ES E 5 and the natural and environmental forces that shape the earth.
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Precipitation fell during every week of the month in a somewhat
typical pattern with the greatest amounts falling in the southern
portion of the state and decreasing to the north and west. Several
days of each week had measurable amounts of precipitation but daily
totals seldom exceeded 0.25 inch. Slightly greater daily amounts of
up to 0.75 inch were recorded at various locations on January 5, 10-
11, 16-17, 21, and 28-29, The bulk of the month's precipitation [ell
in the form of rain, but snow fell on several days during the second
half of the month. Snow totals for the month and for the season are
below normal throughout the state.

Precipitation for the 1981 water year is above normal throughout o
the state. The state average is 16.65 inches, 6.32 inches above
normal. fncﬁional averages range from 18.25 inches, 6.83 inches
above nor , for the Southwest Region te 14.00inches, 4.79 inches
above normal, for the Northwest ReFion. The Southeast Region has
the greatest departure from no for the 1991 water year so far,
7.16 inches above normal. The above normal precipitation during the
first four months of the 1991 water year Eas een beneficial in
recharging ground-water supplies.

Amount {in)
]

Northwest Northeast
2.45
- 1.6 North Central a5 §
B PRECIPITATION "<aa# 4 168
Palmer 73 Northeast
DEPARTURE FROM NORMAL (IN.) Drought Hills
Region This Past Severity West Central 264
Morth | 3Mos. | 6Mos. | 32Mos. | 24 Mos. | Index” 93
Northwast 056 | +3.18 1569 | +145 | +10.01 | 440 %
Narth Contral -0.62 +4.01 +7.92 | +11.91 +12.08 | 153 Southeast
Northeast -0.14 +4.12 50 | #1618 | +2.70 | 458 321
Wast Central -0.61 +4.68' +B15 | +18.74 | +20.96 | 454 Southwest Toa~
Central 0.77 +4.31 +7.08 | +14.78 +20.37 +4.9 ]
Contral Hils 065 | +3.88 1838 | 1602 | #1840 | +55 3% g
Northaast Hilis -0.19 +4.41 900 | +1558 | 41785 | 445
Southwest -0.81 +3.72 4008 | +1622 | 42272 | 484 STATE
South Central 0,78 +3.89 +5.98 +7.15 +16.76 +4.0
Southeast +0.24 +5.26 +8.90 +13.87 +27.23 2.28
Sate -0.48 +4.16 +818 | 41380 | +1882 B2
*Above +4 = Extreme Mbist Spell  -0.5 To -0.9 = Incipient Drought Average {in
3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought rage {In)
2.0 To 2.9 = Unusual Mbist 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 k . J
0.5 To 0.9 = Incipient Moist Speli Relow -4.0 = Extreme Drought

0.4 To-0.4 = Near Normal



S s u™as™ MEAN STREAM DISCHARGE Pusfiauidns STREAMFLOW for January was GROUND-WATER LEVELS PRSP PN GROUND-WATER LEVELS RefRusus sy ast

noticeably above normal throughout during Janu showed positive
. ¥ g ary P
_ This Month the state, Flows were high enough to net changes from last month’s lev- . .
Drainage | Mean % of Mormat Past be considered excessive. The Manmee els statewide. Net changes were Based on daily lowest |evel in feet below land-surface datum
River and Location Area | Discharge | % °'| River at Waterville gauging station re greater than usually obsgerved in
| Normal - .
(Sq. ML} | {GF8) 3 Mos. 6 Mos. 12 Mos. corded a record dai% maximum mean most aquifers. Ground-water lev- Index h—f—g?‘: De forrtrl: re Change in feet from:
Grand River near Palnesville 665 1,772 192 159 164 141 flow for January of 88,900 cfs on New els in shallow, unconsolidated Well Location Aquifer Month Normal | Last Month | Year Ago
Great Miami River at Hamilton 3,630 10,042 310 269 287 179 Year's Day. agﬁlf'zgs ;gfi“: ea{éy &11“ thﬁ m°nt£i- F-q W. Rushwvills, Fairfield Co. | Sandstons 12.28 +2.98 +2.77 +3.67
Huran River ai Milan ar 823 | 262 aaz a28 170 Wetf:‘elz\’&('g;g&es;gtiermglg of the month precipitation af the end of Diccin: Fa-1 | Jaspoer Mil, Fayette Co. | Limastone 6.82 +0.66 +0.36 +0.93
Killbuck Creek at Kifbuck 464 1,350 | 370 434 484 208 from Hooding conditions 1o te D(f Eer. and then declined throughout Fr-10 | Golumbus, Franklin Co. | Graval 40.68 +3.67 +0.91 +1.58
Little Beaver Graek near East Liverpaal 496 1,275 205 263 322 167 cember. Highest flows if_br the month f::‘é; i‘;l:‘-‘l'i’&gggf th;?ezng;-u Iri‘(’:-‘lis H-1 Harrison, Hamition Co. Gravel 19.24 +2.61 +1.25 +3.90
Maumee River at Waterville 6330 | 17,922 463 267 267 159 occurred on January 1 for most areas X an : Hn-2a | Dofa, Hardin Co. Dolomits 6.13 +2.41 +0,28 +2.41
Muskingum Fiver at McGannelsville 7422 | 27,300 | 350 349 368 180 ﬁ{;ﬂf State. 1;‘111001:65 aizgliggfeguggg E:: f];’g‘;{a;‘;‘{ﬁg‘;fﬁg‘;fmsp:g;‘; ut Po-1__| Windham, Portage Co. | Sandstone | _ 18.36 +1.89 +0.48 +1.78
Sciolo River near Prospact 567 1,600 461 388 428 295 fore and after mid-month in ,.',]33 onse delayed recharge from December’s Tu-1 Strasburg, Tuscarawas. Go.| Gravel 9.73 +2.88 +2.39 +4.49
Scioto River at Higby 5,131 15,001 265 297 318 193 to precipitation. Lowest flows for the abow:l noIrmal reci) ﬁﬁgﬂ ]with -
Stliiwater River at Ploasant Hill 509 1,088 236 308 335 201 month occurred just before the month's some leveling ofl or slight declines g GROUND-WATER LEVELS i s Mg .
end for most areas of the state. Flows noted near the month's end. ] :
were still noticeably above normal in Ground-water levels are above normal statewide and also notice- ¢
th? southern twohtqhirds of the state at the month's end, but slightly ably abov;:d t}ﬁ?sg of. Januafy 11990. dI.f:velg in some aqui{'ers are(at or
EAN STREAM HAR PR R R Py below normal in the northern portion. Near reco Janu evels. Index observation well Fr- 10 (0OsU - .
DISC GE E Farms, Fra.nldgin County), representing a sand and gravel aquifer, set 14 H-1 Harrison (sand and gravet aquifer)
RESERVOIR STORAGE for water supply decreased in both the a record high level in January. g Y 2
GREAT MIAMI RIVER at Hamilton Maé‘uotrﬁirl;g and Scioto river basins, Storage remained above normal LAKE ERIE level ticcably during - eve] 15
Drainage area: 3630\sq. mi. in both basins. evel rose noticeably duringJanuary. The mean leve 16
3.0 s 4 I Reservoir storage at the month's end in the Mahoningbasin index for January was 571.57 feet (IGLD-1955), 0.59 foot above last
’ reservoirs was 76 percent of rated capacity for water supply com- month's mean level and 1.75 feet above normal. This month's level 17 58
pared with 103 percent for last month and 70 percent for January is 1.47 feet above the January 1990 level and 2.97 feet above Low 18 F
2.0I I 1990, Mont];_—end cf‘.storage in }he Scioto baslrll index res&zlrvoir}s: was Wat‘;r Da;um. c (B hat the 1 19
<k 92 percent of rated capacity for water su compared with 104 The U.5, Army Corps of Engineers reports that the 1990 precipi-
/ T pergent for last monthpandtséo percent forpra)rrluaryPIQQO. tation for the Laic Err.'lPe basln%vas an a;l))})arcnt record 47.4Fi‘nchgs. 20| o
1.0 AN e e 13 inches above normal. Precipitation for the entire Great Lakes 21 i .
: A NIt el basin averaged 38 inches, 6 inches above normal. I\ s
I S S I I = Also, the U.S. National Ocean Service and the Canadian Hydro- 22 I
0 graphic Service are in the process of updating the standard reference 23 -
atum for the Great es. The new reference will be called 04 N
International Great Lakes Datum (IGLD} 1985. These changes are

periodically necessary to maintain the accuracy of the reference

LITTLE BEAVER gggx near East Liverpool

Drainage area: 4 . mi. I system used to measure lake levels.
3.0
1A \ | SUMMARY =
20 S T Precipitation was sligll:tly below normal throughout most of the $
: ] , o state with only the Southeast Region having above normal precipi- '
= s o tation. Streamflow was excessive statewide. Reservoir storage 2
g 1 OI \ AN / s ‘\ I decreased but remained above normal. Ground-water storage g
g V1 I . showed net improvement and is above normal throughout the state, g
> =T 1 Lake Erie level increased noticeably and was 1.75 feet above normal. 'E
[~ 0
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depths ofwells, water-bearing formations, and estimated ylelds for

wells in the area,

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

These new maps can be ordered from: ODNR-Publications
Center, 4383 Fountain Square Court, Building B-1, Columbus,
Ohio 43224-1362. ‘The cost for each map is $6.53 (includes

ostage, handling and tax). Make checks payable to ODNR-
Bub]icaﬁons Center.

inches, 0.26 inch below normal. Regjonal averages ranged from 3.14
inches, 0.36 inch above normal, for the South Central Region to 0.82
inch, 0.92 inch below normal, for the Northwest Region. Andover
(Ashtabula County) reported the greatest amount of precipitation for
the month, 4.03 inches. Grover Hill (Paulding County) reported the
least amount, 0.62 inch. Several areas in the northwestern portion
of the state reported less than 1 inch of precipitation for the month.

The bulk of the month's precipitation fell during the first three
weeks of the month. Daily totals were seldom over 0.5 inch especially
in the northern half of the state. Storms during February 5-7 resulted
in weekly fprecipitation amounts of up to 0.5 inch in the northern
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20R3E8paSa82058550 B NEW PUBLICATIONS
B "mEnisex Sl g ®) TheD%visiopofWaterl;a:énounc:li the availability of the following ' -
&% gexps |s R e BoHs S new publications by Allred C. Walker: REPOP? Fop OH:[
g 89 3 % = o % = ?_, Sy s aa - The Ground Water Resources of Belmont County, February 1991
=856 i S 8§ B SR =] The Ground Water Resources of Fulton County,
SRITg— & § § =, % 8‘0:; o (! The Ground Water Resources of Monroe County, Compiled By David H. Cashell
%" = ¥ m§ g:' & Py §: . 3 87 A =3 % The Ground Water Resources of Noble County. Hydrologist
=33 2 S8 § ST :1“% & These maps are four in a series of county ground-water resources Water Inventory Unit
Lo ~+a NS § g ~ maps which have been completed for 76 of Ohic's 88 counties.
ase = o Lo Sing g = Q é Ground-water resources maps are prepared by staffhydrogeologists.
& § “103 g <8 R = E'_E These maps show the regional ﬁroun -water characteristics based
- N (=0 (= i
T RSA S R b oninterpretations of water vl drlling te e A A poi PRECIPITATION for February was below normal thioughout | PRECIPITATION
o i rmati : most of the state with only the Southwest and South Central regions d
% g E:t locations, Info tion provided by the maps include 33] ical having above normal precipitation. The state average was 1.88 FEBRUARY 1991
5
= I
B3
=
O
g8
FE

a-g |20 portion of the state increasing to general&z about 1 inch in the 1
Qe E-? ? R 38 2 ;: = A LEGACY OF STEWARDSHIP: southern por}hl‘on of the state and to slightly ov‘ti:rdZ inches bin the 2
5% g §8 Cod = extreme southwestern portion. Storms returned during Febru:
h ﬁ g E g VE =R =t gggE OHIO DEPARTMENT OF NATURAL RESOURCES, 1949- © 13-15 and 17-19 with the bulk of the month's precipitatign for m?)xs%
I - 205 g g 1 : ' Jocations occurring during this period. Most areas received between
y w ) oz = % This new publication chronicles the birth, growth and history of 1 and 2 inches of precipitation during this period with the exception
o o] gl % Z o = the Department of Natural Resources. The book contains inior- being the northwestern portion of the state which received noticeabl 2]
2 & E “ ; = g = mation about the creation, growth and responsibilities of each less. The rain changed to snow on early February 15 with blizzard):
& = iz S5= |w = division, past department officials, and provides insight into the like conditions reported in many areas of the state. The last week of 3
g =3 5 E 2 RN T E changingenvironmental issues thataffect our state. Many historical the month was rather dry with a few light showers and flurries near
& 8 o g g clz photos are included. " the end.
5 h Rl g = This book was jointly produced by ODNRand the Ohio Parklands Precipitation for the 1991 water year 1Is above normal throughout
%) ; =8 =] Foundation with contributions from foundations, corporate the state. The state average is 18.63 inches, 6.06 inches above g
2 wim sponsors, conservation organizations and individuals. It'is the normal. Regional averages range from 21.06 inches, 7.02 inches Amount (in) §
= ahove normal, for the Southwest Region to 14.92 inches, 3.87 inches — f

result of years of exhaustive research and editing by a large %roug
of former and present employees and other dedicated people.
special thanks is due to Dr. Charles King, Executive Director of the
Ohio Biological Survey of The Ohlo State University, for editing the
book, and to Dan Atzenhoefer, a 54-year employee of ODNE, for
organizing the gathering of information. Schoo s.advm‘::lﬁly roups,
conservation professionals, and other organizations nd the
book invaluable. o

The new publication costs $18.11 (includes postage, handling,
and tax) ang can be ordered from the address listed above.

above normal, for the Northwest Region.

Precipitation for the 1991 calendaryearis below normal throughout
most of the state with only the Southeast Region having slightly above
normal precipitation. 'I¥1e state average is 4.26 inches, 0.74 inch
below normal. Regional averages range from 5,73 inches, 0.42 inch
below normal, for the South Central Region to 2.54 inches, 1.48
inches below normal, for the Northwest Region. Precipitation has
been below normal for the past two months in most areas of the state,
but water su%plies remain in favorable positions at this time as a

result of the above normal precipitation during the last half of 1990. PP grr— Mortheast 8
NEW EMPLOYEE JOINS GWRS STAFF 177
Mary Jo Boland recently joined the Ground-Water Resources PP PP 0.92 North Cosral .
Sectlon (GWRS) stafl as a data entry technician, Her duties will PRECIPITATION [:50)
include sca.nninF well logs into an optical disk computer system 151
and enteringwell log data into a database. Inaddition to her duties Palmer
in the GWRS, hall of her working day is spent as a clerk/typist for : DEPARTURE FROM NORMAL {IN.) Drought
the Division of Water's permits and hydraulics section. Raglon This Past Severity West Cantral
Away from work, Mary Joisan avid OSU sports fan and coaches Morth | 3 Mos. 6 Mos. 12 Mos. | 24 Mos. | Index*
a fifth and sixth-grade girls basketball tcam. Northwest 092 | 243 | +378 | 4700 | +1016 | +33 14 £
North Ceatral -0.36 +4.20 +7.10 +0.02 [ +13.21 +4.3 Southeast
Northaast -0.40 +4,16 +9.87 +13.26 | +21.48 +4.8 243
West Central -0.87 +4.98 +6.96 +12.75 | +21.03 +4.5 Southwest :
Contral -0.21 +4.88 +7.54 41250 |  +19.66 +4.1
Central Hills -0.51 416 | 4738 | +1335 | +17.64 | 445 %
Northeast Hills 0.33 +4.67 +8.33 +13.36 | +17.04 43.6
Southwast +0.19 +4.68 +7.47 +14.29 | +21.70 +5.0 STATE
South Central +0.38 +4.68 +5.98 +6.66 +13.46 +3.4
Southeast -0.06 +5.98 +8.70 +13.06 +24.97 +3.9 1.98
Stalg -0.26 | +4.46 4732 | 4153 | +18.04 88
*Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Incipient Drought Average {in)

3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = 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 = Incipient Moist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal

Percent of normal
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STREAMFLOW for February was
above normal throughout most of the

_ This Month state with only the extreme northeast
Fiver and Location Dri:_r;aaga Diéf:?:t?ge % of %, of Normal Past ortion }tlgwng P}flowhngfrmalr 1 flows.
Iver arn occatl i

] Normal ows in the southern of the state
(Sq. Mi) | {CFS) 3 Mos. Mos. | 12Mos. were high enough to be considered
Grand River near Painesville 685 1,734 82 151 157 128 excessive. February flows were less

Great Miami River at Hamilton 3,630 7,538 156 271 238 169 than last month's flows,
Huron River at Milan an 800 181 258 289 162 Flows at the be%i_nning of the month
Killbuck Craek at Killbuck 464 895 141 276 337 196 were above normal in the south central
| and southeastern portions of the state
Llitle Beaver Creek near East Liverpool 496 1,014 123 237 245 162 but below normal elsewhere. Lowest
Maumee River at Watervillo 8,330 7,683 126 230 221 142 flows for the month in most areas of
Muskingum River at McConnslsville 7,422 16,770 144 260 286 174 the state occurred during the first few
Sciato River near Praspect 567 1085 | 164 316 301 215 days of the month, but i a few scat-
St Al T tered basins, lowest flows occurred at
cioto River at Higby 5131 11,485 160 255 245 185 the month's end. Flows during the
Stillwater River a1 Pleasant Hill 503 983 185 270 255 186 month increased following periods of

EAN STREAM DISCHARGE WNMI

GREAT MIAMI RI\;%{% at Hamilton

Drainage area: 3630\sq. mi.
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MAUMEE RIVER at Watervill
Drainage area; 6330 sq.mi.
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SCIOTO RIVER at Higby
Drainage area: 5&1 s, mi.
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1990 1991
Base period for all streams: 1951-1980 J

Normal

precipitation with the highest flows for
the month occurring on February 20-
21 for most areas of the state except in the southwestern and south
central areas where the highest flows occurred on February 7. Flows
declined the last week of the month and were below normal
throughout the state at the month's end.

RESERVOIR STORAGE for water supply during February in-
creased slightly in both the Mahoning and Scioto river basins.
Storage remained above normal in both basins.

Reservoir storage at the month's end in the Mahoning basin index
reservoirs was 78 percent of rated capacity for water suppll\; com-
pared with 76 percent for last month and 80 percent for February
1980. Month-end storage in the Sciote basin index reservoirs was
93 percent of rated capacity for water supply compared with 92
percent for last month and 100 Fercent for February 1990, Surface
water supplies are in a favorable position throughout the state.

RESERVOIR STORAGE FOR WATER SUPPLY @iy

. ]
MAHONING RIVER BASIN
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GROUND-WATER LEVELS
during February showed mixed re-
sponses. Levels in most consoli-

ated aquifers and deeper uncon-

PR RPN GROUND-WATER LEVELS gy

Based on daily lowest level in feet below [and-surface datum

solidated aquifers rose during the Mean Devarture ; -
month still responding to delayed Index This rom Changs in fest from:
recharge._ Levels in most shallow Well Location Aquifer Month Normal Last Month | Year Age
Pmnggggggggtf: t%%uéfgfgwdgzm F-1 W. Rushville, Fairlield Co. | Sandstone 12.65 +1.45 -0.39 +0.34
precipitation of the past two Fa-1 Jasper Mill, Faystie Ca. Limestone 6.67 +0.31 +0.15 +0.26
months. Net changes from last Fr-10 | Columbus, Franklin Co. Gravel 40,28 +3.75 +0.40 +1.41
moenth's levels were less than usu- H-1 Harrison, Hamilton Co. Gravel 20.19 +1.00 -0.95 +1.03
f%aﬁféeﬁdcfﬁgg f‘;’e’;‘:n‘;‘}sz' Hn-2a | Dala, Hardin Co. Dolomite 6.26 +1.26 -0.13 +0.67
Ground-water levels continue to Po-1 Windham, Poriage Co. Sandstone 18.08 +1.98 +0.28 +1.45
remain above those of a year ago. Tu-1 Strasburg, Tuscarawas Co) Gravel 10.58 +1.23 -0.85 +1.77

Levels also continue to remain
above normal statewide. Ground-
water storage is in a favorable position throughout the state.

LAKE ERIE level declined during February. The mean level for
February was 571.42 feet (IGLD-1955), 0.15 foot below last month's
mean level and 1.62 {ect above normal. This month's level is 0.62
fgot above the February 1990 level and 2.82 feet above Low Water

atum.

SUMMARY

Precipitationwas below normal throughout most of the state with
only the southwestern and south central portions having above
normal precipitation. Streamflow was above nermal throughout
most of the state. Reservolr storage fncreased slightly and remained
above normal. Ground-water levels showed n'uxedy responses but
remained above normal throughout the state. Lake Erie level
declined and was 1.62 feet above the long-term February average.
Water supplies are in favorable positions throughout the state.

LAKE ERIE LEVELS at Cleveland mugs s Mags
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fcontinued from front page)

having above normal precipitation. The state average is 7.76
inches, 0.62 inch below normal. Regional averages range from
12.26 inches, 2.02 inches above normal, for the South Central
Region to 4.02 inches, 2.87 inches below normal, for the Northwest
Region (see precipitation departure from normal table-past 3
months column, on front page). Water supplies remain at favorable
levels even though precipitation has been below normal in the
northern two-thirds of the state since the start of the year.

NOTES AND COMMENTS

NEW PUBLICATIONS

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

The Ground Water Resources of Carroll County

By Alfred C. Walker

This maFl is one in a serfes of coun und-water resources
maps which have been completed for 77 of Ohio’s 88 counties.
Ground -water resources maps are prepared by staffhydrogeologists.
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 ma.:ly point
locations. Information Frovided by the mapsinclude typical depths
of wells, water-bearing formations and estimated yields for wells in

the area.
Ground-water resources maps can be used as a guide to locate
new or expand existing ground-water supplies. e maps are

useful to homeowners, ground-water consultants, engineers, plan-
ners, and developers.

This new map can be ordered from: ODNR-Publications Center,
4383 Fountain Square Court, Building B-1, Columbus, Ohio
43224-1362. The cost for each map is $6.53 (includes postage,
handling and tax). Make checks payable to ODNR-Publications
Center.

Ground Water Pollution Potential of Knox County, Chio

By Linda Aller and Karen Ballou, Geodysscy, Inc. in cooperation
with the Ohio Department of Natural Resources, Division of Water

This report was completed as part of a non-point source poliu-
tion grant awarded to the Division of Water to prepare botha general
and pesticide pollution potential map for four counties across the
state with varying land use conditions, Ground water pollution
potential mapslm%eneral) are designed to determine an area’s
relative vulnerability to contaminants that have the mobility of
water that are flushed into the subsurface. Pesticide pollution

otential m?s evaluate an area's susceptibility to contamination
rom pesticide application at the surface. This magdplaces higher
emphasis on those factors that affect attenuation and movement of
pesticides into the subsurface.

The maps can be used as a planning and management tool for
administrators, commissioners, zoning boards and others to assist
in making educated decislons about local development and siting
of potentially polluting operations or activities. The systern opti-
mizes the use of existing data to rank areas with respect to poliution
potential to help direct investigations and resource e nditures
and o prioritize protection, monitoring and clean-up efforts.

Mapping an area’s _B%tential for ground-water pollution is a
relatively new idea. s map uses the DRASTIC system as
developed for the U.S. Environmental Protection Agency by the
National Water Well Association. DRASTIC values, as shownon the
map, Indicate an area’s relative vulnerability to contamination
through the use of a numerical ratiné scheme and the mappinf of
hydrogeologic settl.ngs. Low DRASTIC values indicate relatively low
potential and high DRASTIC values indicate a high potential for
contamination. Areas of similar DRASTIC values are color coded for
ease of interpretation.

In addition to Knox County, general and pesticide ground-water
pollution potential maps that are being p: uced for the non-Et;i;)t
source grant include Sandusky, Portage, and Ross countes. h
map costs $12.30 (includes postage and tax). Copies of this
publication may be obtained fromthe ODNR-Publications Centerat
the address listed above.

1991 OHIO DIRECTORY OF DRILLING CONTRACTORS

By Katherine M. Storts

This publication contains a listing by county of active drilling
coniractors, their capabilities and services offeréd, as well as other
information about the Ground Water Resources Section (GWRS)
and other state agencies involved in the protection and manage-
ment of Ohio’s water resources.

This free publication is available upon request while supplies
last. To receive a copy, contact the GWRS at the address on
report or call (614) 265-6740

PRECIPITATION for March was above normal in the southern half
of the state and below normal in the northern half. The state average
was 3.50 inches, 0.12 inch above normal. Reglonal averages ranged
from 6.53 inches, 2.44 inches above normal, for the South Central
Region to 1.48 inches, 1.39 inches below normal, for the Northwest
Region. Shawnee State Forest (Scioto County) reported the greatest
amount of precipitation for the month, 7.74 inches. Bowling Green
{Wood County] reported the least amount, 0.68 inch.

Precipitation varied across the state during the month. Therewere
several days of precipitation each week in the southern two-thirds of
the state up through the northeastern %grtion. The northwestern
portion of the state was rather dry the first half of the month and
rececived the bulk of its precipitation during the second half. Although
there were quite a few days with precipitation, dail totals seldom
exceeded 1 inch at most locations except as noted below. During the
first ten days of the month, the eastern half of the statc recefved
between 1 and 2 inches of precipitation with 0.5 to 1 inch falling
elsewhere except in the northwestern portion where totals were near
zero. During the next weck, storms produced between 1 and 2 inches
in the southern portion, up to 1 inch in the central third of the state
and again, nominal amounts in the northern portion. Storms on
March 12-13 tprocluced daily totals of over an inch in the southwest-
ern portion of the state. For most locations the next week was the
wettest. The northern portion of the state received 0.25 to 1 inch of
precipitation, the central portion between 1 and 2 inches, and the
southern portion 2 to over 3 inches with the greatest daily totals of
over an inch falling on March 22. Precipitation during the last week
of the month was more uniform throughout the state; most locations
received between 0.25 and 0,75 inch except in the extreme southern
portion where 1 to 2 inches were recorded with amounts of over an
inch fallin%:lil March 26. A tornado touched down on March 27 in
the Nettle ¢ area (Williams County) damaging over 200 homes.

Precipitation for the first half of the 1991 water year is ahove
normal throughout the state, The state average is 22.14 inches, 6.19
inches above normal. Regional averages range from 26.54 inches,
8.58 inches above normal, for the Southwest Region to 16.40 inches,
2.48 inches above normal, for the Northwest Reglon (see precipitation
departure from normal table-past 6 months column, on this page}.

Precipitation for the 1991 calendar year is below normal through-
out most of the state with only -the southern one-third of the state

PRECIPITATION
| MARCH 1991

{continued on back)
PP ™ PRECIPITATION S s tafas
Palmer
DEPARTURE FROM NORMAL (IN.} Drought
Region This Past Sevarity
Month | 3 Mos. GMos. | 12Mos. | 24Mos, | Index”
Northwaest 1,39 -2.87 +2.48 46,13 4957 | +20
Nerth Canval 0.86 -1.84 +4.82 +9.68 +12.73 +3.7
Northaast -0.24 -0,78 +5.94 +15.37 +21.06 +4.1
Wast Cantral +0.17 -0.81 +6.52 +13.40 +20.25 +4.9
Central +0.25 0.73 +6.94 +14.28 +19.16 +4.1
Cantral Hills -0.44 -1.60 +5.66 +16.07 " +16.76 +3.7
Northeast Hllls -{).68 -1.18 +5.23 +16.00 +15.62 +2.5
Southwast +1.56 +0.94 +8.58 +16.58 +21.73 +5.4
South Central +2.44 +2.02 +8.30 +11.32 +14.83 +4.4
Southeast +0.33 +0.51 +7.43 +15.18 +23.78 +4.0
State +0,12 -0.62 +6.19 +13.21 +17.56

sAhove +4 = Extreme Molst Spell  -0.5 To -0.9 = Incipient Drought
3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Drought

2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought
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

MONTHLY WATER INVENTORY
REDORT FOR OHIO

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit
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R Mg MEAN STREAM DISCHARGE SR’ STREAMFLOW for March was be- GROUND-WATERLEVELS dur- SRl GROUND-WATER LEVELS kR

This Month low norgllal tihrttﬁlghouthmosti; of thg ing March sho:rn;d mixed re-
IS Mon state with only the southwestern an sponses. Generally, positive net . .
Drainage | Mean % of % of Normal Past south-central areas having above nor- changes from last month's levels Based on daily lowest level in feet below land-surface datum
HRiver and Location Arehi‘ Dischargal & ol 3 Mos ) 2 Wi malflows. Flowswere lowenough tobe occurred in the southern portion of Moan Departure - -
(Sq. Mi) | (GFS) - as. : considered deficient in the northwest- the state where precipitation has Index This om Change in feet from:
Grand River near Painasville 685 1,773 75 a6 127 137 ern and north-central portions of the been above normal wﬁ'ﬂle net de- Well Location Aquifer Month Normal Last Month | Year Ago
Graat Miam| River at Hamilton 3,630 7606 | 125 165 230 178 state. Inmost arcas, March flows were clines were observed in the north- 1 W. Rushville, Fairllald Co. | Sandstone 1237 +0.58 +0.28 +1.50
Huron Fiver at Milan 371 24 46 112 205 166 less than last month's flows. ern portion where precipitation has Jasper Mill, F . | U 6.53 +0.23 +0.14 0,61
- 344 Flows at the be: gofthe month been below no . Ground-water Fa-1 asper Mill, Fayette Co. mastone E . . +0.
Killbuck Creek at Killbuck 464 872 88 167 273 206 were below m,.malg' throughout the levels declined statewide during the Fr-10 | Columbus, Franklin Co. Gravel 38.90 +3.43 +0.38 +1.23
Little Boaver Greek near East Liverpool 496 964 80 122 177 17 state. In the northern portion of the early part of the month in most H-1 Harrison, Hamiltan Go. Gravel 20.30 40.12 -0.11 +1,14
Maumea River at Waterville 6,330 3,767 30 116 149 138 state, highest flows for the mon}h oc- ?hq:i:fgorf{ ﬂ?li:n sﬂlis Sd‘flfg’ﬁuhﬂalggf Hn-2a | Dola, Hardin Co. Dolomite 6.29 +0.50 013 . -0.04
Muskingum River at McConnelsvitle 7,422 14,450 87 163 209 182 gt?ti‘i mufo?gotﬁhgsgcﬁéd]ﬁﬂi portion of 'Ehe‘;ctate rose while lev- Po-1 | Windham, Portage Co. Sandstone 17.57 +2.19 +0.51 +1.37
Scloto River near Prospect 567 622 62 132 218 218 about March 23. Lowest {lows for the €ls in the northern portion stabi- Tu-1 Strasburg, Tuscarawes Co| Gravel 11.00 -0.03 -0.42 +1.31
Scloto River a1 Higby 5,131 10,852 112 151 210 196 month occurred at variable times but lized orconti.?uedfo mhiﬂloYly.
Stilwater Ri t Pl t Hill 509 . Net changes rom last month’s lev- - _ L W
water River at Ploasan 934 122 131 211 19 gie;ec ggx&;imgdeglljl{ tirfcg:f tlranlo:rﬂela i;’} cls wore I6ss than usually observed GROUND-WATER LEVELS
Jjust before mid-month tn the western where net rises occurred and, as noted in some cases, anomalous
olrtion: and at ﬂ]& monté'l'sfetrll‘ld in tht}d?o'rtgem poi—tion. I-‘logul_rls were declines c:lccurred.l . ; "
EAN STREAM HAR o ot elow normal at the end of the month and were low enough to be Ground-water levels continue to remain at or above normal
S DISC GE gy considered deficient in many areas of the state. throughout the state despite the below normal precipitation the past
. Y P p
few months in many areas. Levels also continue to remain at or
GREAT MIAMI RIVIER at Hamilton RESERVOIR STORAGE for water supply durin&March increased above those levels of a year ago.
Drainage area: 3630\sq. mi. Inboth the Mahoning and Scioto river basins. Menth-end storage was
3.0 slightly below normal in both basins. LAKE ERIE level rose during March. The mean level for March
. Reservoir storage at the month’s end in the Mahoning basin index was 571.66 feet (IGLD-1955), 0.24 foot above last month's level and
N reservoirs was B8 percent of rated capacity for water supply compared 1.61 feet above normal. March’s levelwas 0.4 1 foot above the March
2.0 = with 78 percent for last month and 79 percent for March 1590. Menth- 1990 level and 3.06 feet above Low Water Datum.
L end storage in the Scioto basin index reservoirs was 97 percent of
; rated capacity for water supply compared with 93 percent for last UMMARY
NN < ki month and 95 percent for March 1990 S
1 -Or\ N N ; : Precipitation was below normal in the northern half of the state
_ /] Llr b and above normal in the southern half. Streamflow was below
I o (T Y normal throughout most of the state except in the southern portion
0 which had above normal flows. Reservoir storage increased but was

slightly below normal. Ground-water levels had mixed responses
N and remain at or above normal throughout the state. Lake Erie level
LITTLE BEAVER gg‘gﬁ( near East Liverpoal rose 0.24 foot and was 1,61 feet above normal,

Drainage area: 4 . mi.
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NOTES AND COMMENTS

= I v Hge -
Bk F . ﬁ‘jgg REBECCA PETTY RECEIVES EOM AWARD Z i%A? .Ep [ .[/-E ?OQY
g@?% oo Uoe 2o §QF%-gm n Rebecca Petty, Administrator of the Division of Water's Ground .
SRl " HELESS TR PR LR Water Resources Section (GWRS), was the recipient of the ODNR ]
8= U:LE g E\m 2 g =2 f-ﬁ"_,o_.;o Employee of the Month (EOM) Award for May. REPOQ FOEQ OH_[O A rﬂ 1991
20 u3§ =P nFRERYTE g Since joining ODNR in 1987, Rebecea has led her section to new ‘ 2 P
E§‘§G% 4 & ®Eg_ B2l Iy heights of accomplishment, She successfully applied for two
SRS RO S TEETERILB o i outside grants to conduct studies in Seneca and Lic countics Commiled By David H. Cashell
LT oE R RESIE FE%Ag onsubjects of vital importance to Ohio’s non-point source pollution ompiled By David 11 L-ashe
AmAPre ETESERR 2ooL8 mgll;am. Under Rebecea’s admindstration, the section will scon Hydrologist
; Ix <SRN - 308 3 3 g s Enls the county ground-water availability mapping for the state Water Inventory Unit
L8 T8 B EnE o g0 and is moving ssively on the pollution potential map-
RN R E0 Yy~ =g ping pro Herwork on the interagency Ground Water Advisory
Bh& S0 des ., 8F o ,_E Council led to a recent update of the state’s Ground Water
"RQER  §% FRAY gz Protection and Management Srately. PRECIPITATION for April was slightly above normal throughout most PRECIPITATION
a7 ) mos! . '
> § & @ so S § 8 o req?xests g‘:{nfmglf s;gﬂltl);; ha:mess ﬂiearxer;itsnm of the state except in some central, north-central and northwestern areas
287y 8 oRRES 2o T e & romputerized well log storage and retrieval pro- where it was slightly below normal. The state average was 3.72 inches, '
¥ § §8% §=33 ¢gg P mmomgmgmmﬁgd pro 0.21 inchabove normal. Regional averages ranged from 4. 10inches, 0.56
=& 5§ Y@ 983+ =3 gram. : inch above normal, for the Southeast Region to 3.14 inches, 0.11 inch
B 6 S3E 2 2 An industrious and hard worldngemgloyee. Rebecca has en- belownormal, for the North Central Rucld:ﬁdg(l—loddrg)County)
5 O & S 373 o e co her staff to devel(;gpmfess . Congratulations from  © reported the greatest amount of prec n for the month, 5.60 inches.
=F & f£o TaRY Ra the GWRS stafl. Keep up the good work. ! Bucyrus (Crawford County) reported the least amount, 2.19 inches.
g3 g 3 g" g 28R n o _ Precipitation fell during every week of the month; however, the bulk of
o= R A= COSTA RICA EARTHQUAKE MAKES ITS MARK IN OHIO ﬂtmn&'sﬁpéh&nfiﬂdimgfwmiﬁ%mma:ntggs
e ———— An earthquake on April 22 in Costa Rica, measuring 7.4 on the averaged around 0.5 inchor less at most locations during t t
Richter scale, left its n:a?rk on the ground-water levels of Ohfo. The weeks. Thunderstorms with hail and strong winds rumbled across the
uake oceurred at 5:58 pm EDT; the epicenter was located about state on April 8-0 with precipitation totals generally less than 1 inch at
- ?0 miles southeast of the capital city of San Jose. most locations. Notable storm during the month were April 13-
& o Q22 12|18 - . 15 in the southemn portion of the state and ril 19-21 in the northern
g §7 8§ og=z |=l= Shock waves radiating out from the earthquake's epicenter pass portion. During April 13-15 many areas in the southern portion of the
-2 25 £5 Cogd 4= through the earth's crust and, if strong enough, may cause an yeceived inches
2 =1 state over 2 of precipitation with up to 3 inches falling
i 8% 3% Cm@® aliernate compression and expansion of some a:l]u ers. ‘This locally during thunderstorm activity which also produced high winds
[ B 203 |82 results in an instantaneous fluctuation in ground-water levels. fiood wlted .
: w < g i B ; ) . Minor ing res in the southeastern portion of the state. Precipt
@ G2 113 Several wells in the state’s observation well network have shown tation totals in the northern of the state during this period
% ¥ =) % E o ; responses to Western Hemisphere earthquakes over the years. The from about 0.5 inch to slightly over 1 fnch. 19-21
=3 8 B I5a |8 most sensitive observation well is Vw-1 (Van Wert, Van Wert mrﬂmportbnof&neatatcmmﬂedbemmlandzg ofrainwith
g = 3 2Bz a2 County) which showed a fluctuation of 0.5 foot in response to this the t amounts falling in extreme northwestern Ohio, Indiana
2 =3 a2 m25 |e = uake, This compares to a 5.8 feet fluctuation in response to the which resulted in moderate floading of the umee River
9 e 5] %la.rc in te Ma and
£ ) ChR 1§81z h27, 1964 Anchorage, Alaska uake which had a Richter its tributarles. The central and southem poi of the state recorded
2] 4 o S E g = ma%gmde of 8.4, Other observation sh a manu;e to about 0.5 to 1 inch during this time ]
2 % = k= theCostaRic Lamihqumunl;hmlugeBu-lﬁand(| S toél’a gﬂ&:o S tyh Precipitation for the 1991 water year is above normal throughout the
pm  lelw g};"ﬁ%"m Dam, ounty). -a (Canton, Star tater e state is 25.84 inches, 6.38 inches above normal.
) Regjonal range from 30.47 inches, 8.70inches above normal, for
ﬂaeSouﬂ;‘\:H%nw 20.33 inches, 3.10 inches above normal, for the
YOUTHS EXCEL ON STATE SCIENCE DAY Northmtlie%bn. The 1991 recharge season has been favorable forwater
At the Ohio Academy of Science’s State Science Day on April 20, supplies despite the s]!ghgbl?e]ow normal precipitation in many areas of
1991, three students were recognized during the competifion for the state during the past few months.
the Governor's Award for Excellence in Water Resources Research Precipitation for the 1991 calendaryear is belownormal in the northern
sponsared by (e D rown the. B o e ot beiow ormal. Regoral averoges
o . . averages
bsjmnﬂéﬁ,wﬁ Bake{'fr%::flﬁa?m? gmmod%ﬁ range from 16,17 inches, 2. 19 inches above normal, for the South Ceniral
Reed, Kathy Storts, and Ralph Be {retired); other jud . Regon to 7.95 inches, 2.265 inches below normal, for the Northwest
were Gary Schaal, Division of Sofl Water Conservation, Dr. Reglon.
Robert Siiefel, Water Resources Center at OSU and Ohio Water
Advisory Council, and Richard Swisshelm, U.S. Geological Survey.
Results were: Py s g ™ us®X PRECIPITATION ™R s
1st Place —
Sesn M. Shipley, Bth grade, Champlon M.S., Columbus- DEPARTURE FROM NORMAL (INJ Brought
“Metal or Palymer: Which Works Best in Coagulation” Reglon The . Saverity
2nd Place Morth | 3Mos. | BMos. | 12Mos. | 24Mos. | Index
Kurt A. Leeper, 8th grade, Marietia M.S., Marictta- Morthwest +0.62 -1.68 +1.49 +7.02 | 41029 +1.3
“Comparison of Wastewater Treatments® North Central 0.1 .33 +2,68 4963 | 41288 | 434
3rd Place ‘ Northoeest +0.19 0.45 4367 | #1502 | 42186 ]| 435
‘Sara E. White, Bth grade, Eber Baker M.S., Marlon- ‘ West Contral 0 -0.20 +4.48 +14.30 | 41860 1 445
“Get the Lead Out!” : Caniral 003 | +0.00 +432 | 41406 | +18.28 | 434 |
Cantral Hills +0.47 -0.48 +3.40 +15.58 +17.28 +3.0
WELL CONSTRUCTION CONFERENCE Northeast Hills | +0.03 -0.08 +3.45 +14.78 | +1640 | 416
The Ohio Water Well Assoctation (OWWA), The Ohio Department Southwest +0.12 +1.87 | 4550 +1738 | +1950 | +4.7
of Natural Resources {ODNR) and the Ohio Department of Health South Central +0.17 +297 w686 | +11.98 | +12.52 +3.4
(ODH) are co-s a well construction conference to be held Southoast 20.56 “0.83 w606 16,98 2221 7 372
ondJune 14-15 at the F.E. mers flantinAshland. Ohio, : - + o 1T W S5
demenstrations ofdrling A e aber o o oot e A2 L0 LR
as educatiol are . man - . - =
ers and supplicrs of well drilling and water supply equipment, as 3‘;‘%5 z mg"sﬁﬁm :?:g L :?:g = ﬁ&p‘sﬁm@t Average (in)
well as state government and consultant representatives will be 2.0 To 2.0 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought Percent of normal
present to answer technical questions. 1.0 To 1.9 = Moist Spell . -3.0 To -3.9 = Severe Drought
\ For more information, contact OWWA at (419) 845-2023, or 0.5To 0.9 = Incipient Molst Spell  Below 4.0 = Extreme Drought

ODNR at (614) 2656-6740. 0.4 To-0.4 = Near
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STREAMFLOW for April ranged

from slightly below to slightly above

This Month normal ghout the state. Gener-

Drainage | Msan “% of % of Normal Past ally, the below normal flows cceurred

River and Location Area | Discharge| oo o, in the northeastern quadrant of the

{5q. M.} | (CFS) IMos. | 6Mos. | 12Mos. stahet.h rl flows weret}less than last

Grand River near Palnasville 885 1,305 ] 88 117 134 month’s flows except in the northwest-
Groat Miami River af Hamilton 3,630 6178 | 110 14 183 182 em qua‘l?;rﬂt of the state where they
Huron Rivar af Milan a7 415 B4 82 163 163 W e’];] gre. at the be ofthe month
Killbuck Creek at Killbuck 464 895 97 103 185 206 were below normal statewide and low
Little Beaver Creak near East Liverpoal 496 558 51 :H] 147 185 enough to be considered deficient in
Maumes Rivar at Waterville 6,330 10,892 116 73 130 147 much of the northern half of the state.
Muskingum River at McConnalsville 7422 | 1a401 | 1 103 178 186 Lowest flows for the month oecurred
between April 5-12 with most areas

Scloto River near Prospect 587 625 88 72 165 210 recording tﬁeir lowest flows on April 8,
Scloto River at Higby 5,131 8,621 116 108 168 201 Flows increased noﬁceably after mid-
Stillwater River at Pleasant Hill 503 817 87 85 1n 181 month following several days of wide-

STREAM DISCHARGE flgtas

spread precipitation. Greatest flows
for the southern two-thirds of the state
" were recorded on or just before April 16, Minor low-level flooding

occurred durlni%this period in the southeastern portion of the state.,

Greatest flows for the northern portion of the state occurred during

 ROD ATERLEVELS
pril gene ec -
low unconsolidated aguifers and

rose in consolidated and deeper

R GROUND-WATER LEVELS tufRus RS s

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

Hwngonso]idatgccljm i%ﬁ;,.?ﬁf-ﬁ::. Index Ml‘giasn De raorglm Change in feet from:
glﬁ; wﬁmceﬁa}) less rm usu: Well Location Aquifer Month Normal Last Month | Year Ago
tion of the siate. ot & ecnesl oo F-1 W, Rushville, Fairfleld Go. | Sandstone 12.09 -0.08 +0.34 +2.52
curred. ' Fa-1 Jasper Mill, Fayette Co. | Limastone 8.42 +0.25 +0.11 +0.70
Ground-water levels during the Fr-10 | Columbus, Frankiin Co. | Gravel 29.72 +3.35 +0.18 +1.24
early part of the month declined in H-1 Harrison, Hamilton Co. Gravel 20.25 -0.08 +0.05 +1.48
most aquifers. Levels in shallow Hn-2a | Dola, Hardin Co. _Dolomite 8.42 +0.32 -0.03 022
;1}'1‘:1,‘;,‘1‘; °£-g;t‘§i d’j‘g‘;gﬁf smr"ri‘f Po-1 | Windham, Portage Co. Sandstone 17.59 +1.63 -0.02 4097
sponse to widespread precipitation Tu-1 Strasburg, Tuscarawas Co| Gravel 11.79 -1.27 -0.79 +1.13
and then declined until the month’s
end. Levels in consolidated and

deeper unconsolidated aquifers continued to decline past mid-
meonth and then showedaeﬂi,ght rises through the rest of Aprdl.

In most areas of the state, ground-water levels continue te remain
above normal but have fallen to slightly below normal in other areas.
Levels are still above those of a year ago In most of the state. As the

§ GROUND-WATER LEVELS

H-1 Harrison (sand and gravel aguiler)

Aprll 20-21. There was moderate flooding in the northwestern end of the recharge season draws near, ground-water storage is 14 e
ortion of the state d this period as heavy preeipitation also feil t
GREAT MIAMI RIVER at Hamilton B the Maummeo River deathags basin i sl haccipitation also fel favorable s far as water supplies are concerned. I i
Drainage area: sq. mi. Michigan. Flows declined after this date and were noticeably below 16
3.0 normﬁ:t the month's end. LAKE ERIE level rose during April. The mean level was 571.81 17E
\ g%et (IGLD- 1955’3)].) 1(')11 15l foolt al:hovee'9 f_t mggﬂi'stlﬁ;i arnﬂdl 1.20 feet 18
ove normal. 's level was 0.39 foot above pril 1990 level
RESERVOIR STORAGE for water supply during Aprl increased Low tum,
in both the Mahoning and Seioto Hver ‘r?asins Month-end storage and 8.21 feet above Water Datum. 19
was normal in the Scioto basin. and slightly below normal in the 20 S b
Mahoning basfn. . SUMMARY 21 79150, = I-.
Reservolr storage at the month's end in the Mahoning basin index Precipitation was slightly above normal in most areas of the state N [/ o v
reservoirs was 97 percent of rated capacity for water sup;:_‘lir com- but sllg%tly below no in some central, north-central, and 22 By o
ared with 88 percent for last month and 92 (l:uement for April 1590. northwestern areas. Streamflow also ranged from slightly above to 23 ~ .
Blonth-end storage in the Scioto basin index reservoirs was 98 slightly below normal. Reservoir storage increased and was at or T L7
rcent of rated capacity for water su ;;IH compared with 97 percent near normal. Ground-water levels gene: declined in unconsoli- 24 L=
or last month and 100 percent for IP 1990, dated aquifersandmsemconsolidatedaq ers. Lake Erde level rose o5 k88
and was 1,20 feet above normal. ={88[88galas |6 54[6

MAUMEE RIVER at Watervill

RESERVOIR STORAGE FOR WATER SUPPLY gty LAKE ERIE LEVELS at Cleveland mygys st

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

Drainage area: 6330 sq.mi.
A MAHONING RIVER BASIN 574p
Base petiod: 1946-1980 :
100 = 86,
N\ T 1A 573
" K TN A 8
?‘: so L \\ b4 @ 572 14 Po-1 V!indham {sandstone aquiferof
& \ e . - i Sekabeea i bl anw
i macanm) s "L T +
L 60 ey A 2 s7fj—i £ -
L= T A=
SCIOTO RIVER at Higby g 50 g
Drainage area: 5131 sq. mi. 5 40 e ——— e 570 L
30 7\ < E i R e =
S SCIOTO RIVER BASIN g
20 2 Base petiod: 1957-1980 =
- T 10 3
g 100 A\ g
1.0 < B
E 90 3 i R
& JASONDUJFMA
J A %gg NDJF 119:1 M J 70 1990 1991
8 JASONDJFMAMJ Base period: 1900-1986 Base periods: H-1, 1951-1979. Hn-2a, 1955-1979.
Base perlod for all sireams: 1951-1980 J e 1980 1991 y L Record high and low, year of occurrence Po-1, 1947-1979 EZRecord high and low, year of occurrence

Normal == = =~ Current Normal =~ — = Current
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NOTES & COMMENTS

NEW PUBLICATIONS
The Division of Water announces the availability of the following
new publications:

The Ground Water Resources of Highland County

By James-J. Schmidt

This map is one in a series of county ground-water resources
maps which have been completed for 78 of Ohio's 88 counties.
Ground-water resources maps are prepared by staffhydrogeologists.
These maps show the regional ground-water characteristics based
on interpretations of water well drilling recerds and local geology.
These color-coded maps provide well log data for many point

locations. Information provided by the maps include tﬂ)ical
depths ofwells, water-bearing formations, and estimated yields for
wells in the area.

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

This new map can be ordered from: ODNR-Publications Center,
4383 Fountain Square Court, Building B-1, Columbus, Chio
43224-1362. The cost for each map is $6.53 (includes postage,
gandling and tax}. Make checks payable to ODNR-Publications

enter.

Ground-Water Pollution Potential of Sandusky County, Ohio.
By Michael P. Angle

This report was completed as part of a non-point source
Eollution grant awarded to the Division of Water by the U.S.
nvironmental Protection Agency through Ohio’s Nonpoint Source
to prepare both a general and pesticide pollu-
tion potential map for four counties across the state with varying
Jand use conditions, Ground water pollution potential maps
{general) are designed to determine an area’s relative vulnerability
to contaminants with the mobility of water that are flushed into the
subsurface. Pesticide pollution potential maps evaluate an area’s
susceptibility to contamination from pesticide agplication at the
surface. This map places higher emphasis on those factors that
affect the concentration and movement of pesticides into the
subsurface.

The maps can be used as a planning and management tool for
administrators, commissioners, zoning boards and others to
assist in making educated decisions about local development and
siting of potentially }f?o}luting operations or activities. The system
optimizes the use of existing data fo rank areas with respect to
pollution potential to help direct investigations and resource
e)ftfpenditures and to prioritize protection, monitoring and clean-up
efforts

Pollution Pro,

Mapping an area's ’Fotential for ground-water pollution is a
relatively new idea. This map uses the DRASTFC 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 maplping of
hydrogeologic settings. Low DRASTIC values indicate re atively
low potential and high DRASTIC values indicate a high potential
for contamination. Areas of similar DRASTIC values are color
coded for ease of interpretation.

In addition to Sandusky County, general and pesticid:dground-
water pollution potential maps that are being produc for the
non-point source t include Knox [completed), Portage, and
Ross counties. Each map costs $12.30 (includes osta&f and tax).
Copies of this publication may be obtained from the ODNR-
Pugljcations Center at the address listed above.

ADDITIONAL ACKNOWLEDGEMENTS

The monthly publication of this report is the result of the
dedicated effori of many individuals., Without theirassistance, the
publication of this report would not be possible, The authorwishes
to acknowled%:c their effort. They are: editing, William Mattox and
Heidi Hetzel-Evans; data collection and processing, Scott Kirk;
typesetting, Lihda Fair; and lay-out, Xiaoning (Ning} Jiang.

. MONTHLY WATER INVENTORY
REDORT FOR OHIO

May 1991

- . Compiled By David H. Cashell
Hydrologist
Water Inventory Unit

PRECIPITATION for May was below normal throughout most of
the state with only the Northwest and Southwest reglons havin,
above norrmal precipitation. The state average was 2.75inches, 1.

inch below normal. Reig
inches above normal,
inches below normal, for the Southeast R

ional averages ranged from 4.55 inches, 1.01
r the Northwest Region to 1.54 inches, 2.40
egion. This was the sixth

c

and efghth driest May in 97 years of records for the Southeast and
omery County)
e month, 6.25

South Central regions respectively. Dayton (Mont

reported the greatest amount of preci}:itation for

inches, New Lexington (Perry County,

0.61 inch.

reported the least amount,

Precipitation during the month fell in a pattern more typical of
mid-summer than mid-spring as weather systems were stalled.
above normal throu

Temperatures aver

ed noticeabl

out the

state. Widely scattered showers and thunderstorms brought precipi-
tation during every week of the month, During the first half of the
month, most areas of the state received between 0.5 and 1 inch of
precipitation. An exc
state and a few areas along the Ohio River which received up to 2
inches. The third week of the month was rather dry in most locations,
but some areas in the western and southwestern portions of the state
received up to 2.5 inches. During the last week of the month, storms
were a little more widespread especially in the western half of the

state.

precipitation during the last six days of the month.

Precipitation for
The sta

the state.
normal.

Reﬁi
above no .

above normal, for the North Central Region.

Precipitatio
out most of th

eption was in the northwestern portion of the

Many stations received the bulk of their monthly total

the 1991 water year is above normal throughout
te average is 28.59 inches, 5.38 inches above
onal averages range from 34.59 inches, 8,90 inches
for the Southwest Region to 24.78 inches, 4.14 inches

n for the 1891 calendaryear is below normal through-
e state with only the Scuthwest Region having above

normal precipitation. The state average is 14.21 inches, 1.43 inches

below normal.
inches above no

r?:;ﬁi,

inches below normal, for the North Central Region.

onal averages range from 18.76 inches, 1.26
for the Southwest Region to 11.47 inches, 2.32

PR PRECIPITATION " s

Palmer
DEPARTURE FROM NORMAL (IN.) Drought
Region This Past Sevarity
Manth [ 3 Mos. GMos. | 12Mos, | 26 Mos. | Index”
Northwast +1.01 +0.24 +2.67 +65.99 +8.89 +0.3
North Gentral -0.37 -1.34 +2.86 +7.75 +9.31 +1.4
Northeasl -1.24 -1.29 +2.87 +11,58 +17.25 -1.1
Waest Cantral -0.55 -0.38 +4.,60 +10.61 +15.10 +0.9
Central -1.37 -1,15 +3.71 +9.71 +14.29 0.9
Contrai Hills -1.37 -1.34 +2.82 +10.61 +13.64 -0.8
Notthaast Hills -1.63 -2.28 +2.41 +10.77 +12.66 -2.4
Southwast +0.20 +1.88 +6.66 +11.73 +17.39 $2.2
South Central -2.28 +0.33 +5.21 +5.71 +10.73 0.5
Southeast -2.40 -1.51 +3.87 +98.50 +17.37
State -1.00 -0.67 +3.79 +9.52 +13.78

*Above +4 = Extrerne Moist Spell

3.0 To 3.9 = Very Moist Speil

2.0'To 2.9 = Unusual Moist Spell

1.0 To 1.9 = Moist Spell

0.5 To 0.9 = Incipient Moist Spell

0.4 To-0.4 = Near Normal

-0.5 Te -0.9 = Incipient Drought

-1.0 To -1.9 = Mild Drought

-2.0 To -2.9 = Moderate Drought
-8.0 To -3.9 = Severe Drought
Below -4.0 = Extreme Drought

f PRECIPITATION
MAY 1991

N W el

L
~

£o00 0

Amount [in) §

Northwest

4.55
128

Waest Central

Southeast

1.54
39

Southwest

4.2
105
STATE
2.75
73

Average (in)
Percent of normal




e e e ] [ W ]
NI 154N STREAM DISCHARGE T’ GROUND-WATER LEVELS

GROUND-WATER LEVELS dur-

STREAMFLOW for May was below
ing May declined throughout the

normal throughout the state. May

This Month flows were noticeably less than last state. Net declines from April's ; ;
N ‘L Dr:inage DiMEr:a" % of % of Narmal Past month's ﬂowrsﬁ]mows in the northeast- levels lwergnotiggably greater than Based on daily lowest level in feet below land-surface datum
ver and Location rag scharge | ern portion of the state were low enough usually observed. .
. Mi. ormal I""3Mos. | 6Mos. | 12 Mos, : ’ Mean Departure [ Change in feet from:
: — (Sq. Mi) | (CFS) o o8, 08 to be considered deficient. Ground-water levels declined Index ) ) This rom ange in e
Grand River near Painasvilie 685 160 47 68 110 123 Flows at the beginning of the month throughout the month statewide. well Location Aquiter Month Normal | LastMonth | YearAgo
Great Miami River at Hamilton 3,830 3,018 98 101 168 166 were below normal throughout most A few exceptions were noted in F-1 W. Rushville, Fairfield Co. | Sandstone 14.62 -2.51 -2.59 -0.18
Huron River al Milan 371 123 56 52 140 156 ?lir the slgate- ﬂfl}enera%g, ﬂt(l)'l“;? declineg _sha:hllow utﬂcon?olid«'ﬁltel_ti1 aquirfﬁ{s Fa-1 Jaspar Mifl, Fayette Co. | Limestone 6.59 +0.43 017 +0.26
Ibuck oughout the month with rises note in the southwestern portion of the N N -
K.I uck Creak at Kilibuck 464 299 60 86 158 196 following local precipitation. Greatest state where moderate rises oc- Fr-10 Columbus, Franklin Co. Gravel 40.22 +3.06 0.50 +0.65
Littla Beavar Creek near East Liverpoo) 496 257 44 62 133 158 flows May occurred random]y durin curred just after mid-month in re- H-1 Harrison, Hamilton Go. Gravel 21.22 -0.71 -0.97 -1.17
Maumee River at Waterville 6,330 2,991 59 58 131 157 the mont{l following the greatest loc sponse to localized heavy precipi- Hn-2a | Dola, Hardin Co. Dolomite 6.47 +0.18 -0.05 -0.32
Muskingum River at McConnelsviila 7,422 4,762 49 84 154 175 precipitation, Highest flows occurred tation, but this only temporarily Po-1 Windham, Porage Go. Sandsions 17.80 +0.79 021 +0.52
Scioto Rivar near Prospect 567 159 46 Py 128 189 during the second half of the month in reversed the downward trend. Also, Tyt Stracbura. T col Gravel 1258 169 077 0.21
— most areas of the state, but in the stabilized or slightly rising ground- u [azhurg, Tuscarawas Lo. : - - et
Scioto River at Higby 5,131 2,957 63 Ll 156 177 northeastern portion they oceurred water levels were noted in several g g PPt
Stillwatar River at Pleasant Hit 503 265 81 82 164 173 early in the month. Lowest flows for aquifers near the end of the month. § GROUND-WATER LEVELS B

MEAN STREAM DISCHARGE # s

the month occurred during May 24-25
for most areas of the state. Flows at
the end of the month were noticeably below normal in most areas,
bf1_.1t l.;.:.lightly above normal in the northwestern and central portions
of the state.

Ground-water levels currently range from slightly above to slightly
below normal. Generally, the below normal levels are in unconsoli-
dated aquifers. Ground-water levels also range from sli%htly above
to slightly below those of a year ago. The effect of the below normal
precipitation during the past several months is evident in ground-

H-1 Harrison (sand and gravel aquifer)
;| 59

water storage. However, ground-water supplies remain in a very
satisfactory condition throughout the state,

RESERVOIR STORAGE for water supply during May decreased
in both the Mahoning and Scioto river basins. Menth-end storage

GREAT MIAMI Rl\ﬁi at Hamilton l
D

rainage area: 3630\sq. mi. .

3.0 | was slightly below normal in both basins. LAKE ERIE level rose during May. The mean level was 572.01
[ \ Reservoir storage at the end of the month in the Mahoning basin feet {IGLD-1955), 0.20 foot above last month's level and 1.09 feet
N index reservoirs was 94 percent of rated capacity for water supply above normal. May's level was 0.39 foot above the May 1990 level

20 compared with 87 percent for last month and 99 percent for May and 3.41 feet above Low Water Datum.
- 1990, Month-end storage in the Scioto basin index reservoirs was The U.S. Army Corps of Engineers reports that throu%l: April,
] - N 93 percent of rated capacity for water supply compared with 98 precipitation in t¥1e Larﬂe Erie basin has averaged 10.6 inches, 0.4
1.0f=] - - percent for last month and 99 percent for May 1990, Surface water inch above normal. For the entire Great Lakes basin, precipitation

Vi \j L. “‘I supplies remain in faverable positions throughout the state. has averaged 9.6 inches, 1 inch above normal.
0 SUMMARY

Precipitation was below normal throughout most of the state.
Streanﬂiowwas below normal statewide. Reservoir storage declined
and was slightly below normal. Ground-water levels declined and

LITTLE BEAVER ggi&;x near East Liverpocl

Drainage area: 4 . mi. I
a0 G now range from slightly below to slightly above normal. Lake Erie
: I /\ level rose and was 1.09 feet above normal. Despite below normal —
\ 5 precipitation during the past several months, water supplies remain )
20 / N & N I In a satisfactory condition statewide. &
= ; ) 3
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2 MAUMEE RIVER at Waterville | 3
& Drainage area: 6330 sq.mi. RESERVOIR STORAGE FOR WATER SUPPLY # g LAKE ERIE LEVELS at Cleveland "us s H
g 30 "
(3] A s
z 7 | MAHONING RIVER BASIN ‘ 574 m 3
2.0 y Base pericd: 1946-1980 I
\ 'ﬂ ‘“\ 100 I___.\ \ /,\ “\I " 573 88
A ; Ll B = B
1.0 N ‘/ 1N O *E BOI S . - / \’_ / E(i 572 14 .Po-1 WindhaT {sandstone aquifer)
oo ~ ‘_,l ..‘| 5 . N / ~, a // E 2 ]
N 870 — | 3 . e
& sof e —= | = 57—t 4
SCIOTO RIVER at Higby | 5 50| b
50 Drainage area: 5&1 £q. mi. é‘, 40 I E 570
- ¢ 0 | 11 ! ITree
' =3 T
I / \\_ = SCIOTO RIVER BASIN = 589
20 [, b} Base period: 1957-1980 I g 34
B IEENENEN : ol | - 424
A L b, o 100 . 5
1"’I [/ NIZ i s T
~J-~F ‘ - 567 i SRR i R
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JASONDUJUFMAM 70| l 1990 1991 1990 1991
1950 1991 60 L R R AT Base period: 1900-1986 Base periods: H-1, 1951-1979. Hn-2a, 1955-1979.
Base period for all streams: 1951-1980 J g 1890 1991 y < Record high and low, year of occurrence - Po-1, 1947-1978 7 Record high and low, year of occurrence
Normal_ _ . _ Current

Normal . _ - . Cwrent



{continued from front page)

" Precipitation for the 1991 water year remains above normal .
;,‘-" gl_;( ;UE 3&3‘ =4 ; 0 throughout the state. The state average is 30.26 inches, 3.09 . o H y A -EQ [ E
o g o =t a2gz0m L =5 5 inches above normal. Regional averages range from 36.40 inches, \ 2 L[; E
mz NGRS P LICERYSS TN = A~ 6.66 inches above normal, for the Southwest Region to 25.97 _
It mwgmaﬁ =8 5”:,;6..,5!'..8 Q inches, 1.37 inches above normal, for the Northwest Region. pﬁ‘pop Fop OHD 1991
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Fripan &P IS 3p og Hydrologist
i 3888 T, § - § %? g; 'éh o E NEW PUBLICATIONS Water Inventory Unit
< =+ (D m :
3 = 2 = o o AN @_@ =, 33 5 The Division of Water announces the availability of the following
& 1y 0‘103 328 n 3 = 5'__5 new publications:
&g ’ Q- & - : . -
RSB’ S 5 I8 & g g5 PRECIPITATION for June was noticeably below normal through- i PRECIPITATION
o 3 5 )
3ga S . 3 g a Ground-Water Pollution Potential of Stark County, Ohio. . out the state with only a few scattered locations in the southern and i JUNE 1991
g; § % ] g = AR E: § Lo by Steven Williams ‘ souﬂieaﬂ;‘.ern areas ol the stat«i: havin%lslightly abm}rle ngninal precipi- ;;- .
a = Q a =0 _ s . tation. The state averagewas 1.67 inches, 2.29 inches below normal.
§. R % ] P 3 = §R g = Grouréd wat‘er pﬁlut{on otentt)lﬁl maps are gesigned tondtéter : June 1991 ranks as the second driest June in 109 years of record.
= 2 w8 53 @0 mine and area’s relative erability to ground-water potution. : June 1988 was the drest (0.87 inch) and June 1936 was the third
gz P 38 <Z £ The maps can be used as a planning and management tool for 5054 (1,74 inches). Regional averages ranged from 2.83 inches, 1.31
s 5 s % mEa R 23 administrators, commissions, zoning boards and others to help | inches below normal, for the Southeast Region to 1.06 inches, 2.62
me g £8 Yoz T.& them make educated decisions about local dt.:velo%rjncnt andsiting | 4 Cpelow normal, for the Northeast Region, Roseville (Muskingum
SE B 5y ®I88 29 of potentially polluting operations or activities. The system opli- | 5,103 reported the greatest amount of precipitation for the month
SR L e e SRS mizes the use of existing data to rank areas with respect to 5 94 inches. Van Werk (VanWertCountyFre o '
- ; I . . ported the least amount,
pollution potential to help direct investigations and resource . ,"0ant'0,12 inch, Several areas in the northern one-third of the
eﬁpzldlturcs and to prioritize protection, monitoringand clean-up ' g;¢e s well as other scattered locations, reported less than 1 inch
€ (;V[ 8- i ential for ground-water pollution is | of precipitation for the month.
apping an area’s poten or ground-waler polution 1s a | Precipitation during thy th in the i f widel, t-
= : : p ring the menth came in the form of widely sca
1 QF §¥F 9@ 8 ® = E g Eelat]we%d l}ewﬂl]de% s ‘Féumnoap el ;.,hctglfiAS'I‘IC sy stgmtﬁg \ tered showers and th1.1gnderstorms typical of the season in kind, but
% &8E §¢& Do g == Eve op or tne L.3. Envionmen o on Agen Y i not in extent. Hit or miss storms were comimon during June 1-3.
g 58 8582 §4 w |g]< National Water Well Association. DRASTIC values, as shown on | pogt areas of the state received small amounts of precipitation, but
E, i S G g = é g 3 |¥]= the ng, indicate an area’s relative vulnerabllity to contamination ¢ g jocations, generallyin the southern portion of fhe stg.te. received
: w TS wEgZ E: = through the use of a numerical rating scheme and the maplgmg of between 1 and 2 inches. June 4-10 wasvery dry throughout the state
*9 2 o s c % g hydrogeclogic setlings. Low DRASTIC values indicate relatively | with generally no precipitation occurring, Scattered storms onJune
S & B %l o % g & low potential a.nd};rxie DI;AEHT}IC v%lgisé’iﬁt‘i:icséﬁeahlgh poiientialdfog 1 1-1% and lg-lﬁ produced needed prcci'pitation of 1 to 2 inches at
3 § E : = 5 |u|2 gontanﬂn?ﬁ)tx;. ' af‘io similar values are colar code | some locations throughout the state, The greatest amounts for these
g g e g EZZ23 o E or ease o rpretation. ! two storm periods fell on June 16 in the southeastern portion of the
& & g o E g =1 " state where up to 3 inches was reported at some locations. Minor
& 8 o o g w3 Ground-Water Pollution Potential of Portage County, Ohio. i flooding occurred in Monroe and Washington counties. Storms again
g “ 1= by Michael P. Angle * rumbled across the southern half of the siate during June 22-23 with
o [\ ; wlm Y : amounts of 1 to 2 inches falling at scattered locations with isolated
=3 = This report was completed astpart ofa nonpoint source pollution unofficial reports of 2 to 4 inches in a few areas along the Ohio River.
b grant awarded to the Division of Water by the U.S. Environmental . The remainder of the month was rather dry with a few light showers
"l'g ];;rmtccttion Agenc% t}tllll"UEh Ohnﬁ"s bgmpog’ti c?our‘fle ?i?)l:iiuggigri:trioai . around at the end of the month. :
am to prepare both a general and pesticide pollu :
3 fap for braf counties with varying land vee cotditions. Ground- ,Prectbiation ot e Jest Ry oL e 100, SHORCRd TR SO
= water pollution poten] tial maps (general) are designed to determine inches below normal. Regional averages range from 20.57 inches,
an area’s relative erability fo contaminants with the mobility . § g8y, helow normal, for the Southwest Region to 12.83 inches
of water that are ﬂ'i‘ShEd into th? subsurfalc):el. Pesﬂcld;rp;;)hl'llugon . 4.78inches below normal, for the North Central Region. The Central
FOte"tlal maps evaluate an area’s susceptibility to con a.on Hills Region has the greatest departure from normal for the 1991
rom pesticide application at the surface. This map places higher cal
endar year thus far, 5.23 inches below normal (see precipitation
emphasis on those factors that affect the concentration and departure from normal table, past six months column)p
I movement of pesticides into the subsurface. P » pa ' Northwest
In additon' to Portage County, general and pesticide ground-
water pollution potential maps that are being produced for the (continued on back) 100 . North Corrral %
nenpoint source grant include Knox [completed), Sandusky (com- [ W W W PRECIPITATION ™y 58
pleted) and Ross counties 1.36 _r_l——
The cost for these new maps is $12.30 {includes g:sta.ge and Palmer 36 Northeast
tax). They can be ordered frori?é ODNR-Plébllicatli)ons & Ifllte23 4532%3 DEPARTURE FROM NORMAL {IN.) Drought Hilis
Fountain Square Court, Building B-1, Columbus, - ‘ . { Saverit 158
B 1362. Make checks payable to ODNR-Publications Center. Raglon Johri\?h = oo o Hoa. £ iﬁ1—2 e | 24 Wos. Index'y Wast Central 40
‘ Northwest 274 | 11 388 | +4.04 700 | 20 35—25 J—
North Cantral -2.46 -2.94 4.78 +5.87 +5.74 -1.3 outheast
Northeast -2.62 -3.67 -4.45 +9.73 +10.92 -4.0 283
Wes! Gantral -1.98 -2.53 -3.34 +8.25 +12.17 2.4 Southwest %8
Central -2.47 -3.87 -4.60 +6.80 +10.37 -3.1
Ceniral Hills 273 | 363 | 523 | 4765 275 |30 %
Northeast Hils | -2.38 -3.98 5.16 +7.93 +6.25 4.0
Southwest -2.24 -1.92 -(.98 +9.93 +15.07 +0.1 STATE
South Central -1.92 -4.03 -2.01 +5.08 +7.35
Southeast -1.31 -3.15 -2.64 +7.88 +14.13 167
State -2.29 -3.08 370 | +7.34 +9.69 42
*Ahove +4 = Extreme Moist Spell  -0.5 To -0.9 = Inciplent Drought Average (in)
3.0 To 8.9 = Very Molst Spell -1.0 To -1.9 = Mild Drought Percent of normal
2.0 To 2.9 = Unusual Molst Spell  -2.0 To -2.9 = Moderate Drought k

1.0 To 1.9 = Maoist Spell -8.0 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 Ry ufafign®

STREAMFLOW for May was below
normal throughout most of the state

Discharge {cu ft/sec/sq mi)

LITTLE BEAVER CREEK near East Liverpool
Drainage area: 4! . mi.
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MAUMEE RIVER at Waterville
Drainage area: 6330 sq.mi.
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SCIOTO RIVER at Higby
Drainage area: 5&1 sq. mi.
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Base period for all streams: 1951-1980

MAMJ
1991
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Normal == == Current

This Month ‘I'Yiam only the norgl}“ﬁestemF ortion
Drainage | Mean ving above norm ows. Flows in
River and Location Area | Discharge N%n:fal % of Normal Past _ the Maumee River were exceptionally
(Sq. ML} | (CFS) 3Mos. | EMas. | 12 Mos. high at the start of the month (33,100
Grand River near Painesville 685 45 17 68 85 122 cmf!; e:]t] Watervﬂﬂ]ﬂe], thus ftlmﬁcﬁbtll{ rais(i
e monthly mean flow, e ent
Great Miaml River at Hamllton 3,630 1,457 87 87 121 161 of the month, the flow at Waterville
Huron River at Mllan : N 13 81 87 93 157 was only 439 cfs. Flows in the north-
Killbuck Creek at Kilbuck 464 177 82 73 118 181 castern portion of the state were low
Liltle Beaver Craak near East Liverpool 496 102 34 44 93 153 %:;)‘;;sg?n ;.(l)l l;?:t E?:Sldrifde s'i}:gﬁm‘?lent-
northwi or-
Maumes Rlver at Waterville 6,330 5,233 238 84 107 139 Hon of the state were notlccably ess
Muskingum River at McConnalsville 7.422 2,537 52 78 124 159 _ than last month’s flows.
Scloto River near Prospact 667 112 62 64 92 176 Flows at the n'izfﬂ_m,ﬂng of the month
Scioto River at Highy 5,131 1,623 54 74 112 162 were above no in the western half
Stillwater Aiver at Ploasant Hill 503 118 [T 54 o8 168 of the state but below nermal in the
eastern half. Greatest flows for the
month occurred during the first few
days. Flows dﬁcfl'u]lfd noi:;cté;l])l during the mogc)h v«nt}fx1 onlyfs]iﬁl,lt
sMEAN STREAM HAR 55 increases noted following lo understorms. Lowest flows for the
M S DISC GE month occurred near the month's end and were noticeably deficient.
Localized minor flooding was reporied in Monroe and Washington
counties durirég the evening of June 16 following thunderstorms
GREAT MIAM! RIVIER at Hamilton which produced up to 3 inches of rain.
Drainage area: 5g. mi.
3.0 \ RESERVOIR STORAGE forwater sul[:piy duringJune decreased
in both the Mahoning and Scioto river basins. Month-end storage
CI N I was below normal in both basins.
2. | N Reservoir storage at the end of the month in the Mahoning basin
TN index reservoirs was 85 percent of rated capacity for water supply
1 OI AN l - B compared with 94 percent for last month and 97 percent for June
’ \] JP o N 1990. Month-end storage in the Scioto basin indéx reservoirs was
. = P 83 percent of rated capacity for water supply compared with 93
0 [=-r--F--T percent for last month and 94 percent for June 1991.

Surface water supplies remain adequate statewide despite the
below normal precipitation and reduced streamflows during the past
two months. Increased evaporation and consumptive use, coupled
with reduced replenishment, have reduced storage in both on and
off-stream reservoirs to below normal levels. Local water supply
managers with surface water supplies should monitor their respec-
tive situations and plan accordingly.

RESERVOIR STORAGE FOR WATER SUPPLY gy

MAHONING RIVER BASIN
Base period: 1946-1980 \I
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Rated capacity (%) for water supply

Base period: 1957-1980 I
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GROUND-WATERLEVELS dur-
ing June declined throughout the

GROUND-WATER LEVE

state. Net declines from May's . .
levels averaged over twice that usu- Based on daily lowest level in fest below land-surface datum
ally observed.

Ground-water levels declined Index h—f-ﬁ%n De raor:r:.l re Change in feet from:
throughout the month in all aqgui- Well Location Aquifer Month Normal | Last Month | YearAgo
£31‘15 Statﬁwid:l respgndlng io th:i! F-1 W. Rushville, Fairiield Go. | Sandstone 17.26 -3,53 -2.64 -4.61
r:stox‘lvtin%mi:lck gmﬁztglgn aﬁl& Fa-1 Jasper Mill, Fayette Co. Limestone 7.20 +0.15 -0.61 -0.23
clines were generally more pro- Fr-10 | Columbus, Frankiin Co. Gravel 41.43 +2.00 -1.21 -0.92
nounced in unconsolidated aqui- H-1 Harrison, Hamilton Co. Gravel 22.18 -1.06 -0.96 -0.94
{ers. ?af;u“:la:r‘égafgé‘f:ﬂmf:m Hn-2a_| Dala, Hardin Go. Dolomita 6.61 10.16 -0.14 -0.49
n}omﬁcl eabl}ybelow ol e e Po-1__| Windham, Portage Co, | Sandstone 18.41 +0.02 -0.61 024
solidated aquifers but remain near Tu-1 Strasburg, Tuscarawas Co Gravel 13.68 -1.96 112 -1.83

normal in consclidated aguifers.

Ground-water supplies remain
in a satisfactory position thml;tlfhout the state. The above normal
precipitation during 1990 resulted in unusually high recharge to
ground-water storage and this has helped ground-water levels
maintain satisfactory positions. However, water supply managers
that depend on ground water as their source sshouljI monitor their
respective situations.

" LAKE ERIE level rose slightly during June. The mean level was
572.06 feet (IGLD- 19585), 0.05 foot above last month's level and 1.01
feet above normal. This month’s level is 0.37 foot above the June
1990 level and 3.46 feet above Low Water Datum.

SUMMARY

Precipitation was noticeably below normal throughout the state.
This month was the second driest June in 109 years of record.
Streamflowwas noticeabiy below normal in all but the northwestern
portion of the state. Flows were deficlent statewide at the end of the
month, Reservoir stomﬁe declined and was below normal. Ground-
water levels declined sharply and are below normal in unconsoli-
dated aquifers and near normal in consolidated aquifers. Lake Erie
level rose slightly and was 1.01 feet above normal. Drought
conditions plagued the state during the month but water supplies
remain adequate.

LAKE ERIE LEVELS at Clevelancuygsuygsitag
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Base period: 1900-1986
EBRecord high and low, year of occurrence
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Normal == =~ Current

g GROUND-WATER LEVEL St sy

H-1 Harrison {sand and gravel aquifer)

59

aquifer)

Water level (ft below land surface)
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Po-1 Windham (s dg_t_ ne aquifer)

R

15

16
17

18

20

21

22

23

JASONDGJFM
1990

AMJ
1991

E Base periods: H-1, 1951-1979. Hn-2a, 1955-1979,
W Pol,1947-1979 ERecord high and low, year of occurrence




=
w T QO >
o g = au«:gg Q
.—: m:“zocn"* [
zOGB Zo Jomw B8 ST
ER 2" RE3 s R WES A c
R R BT RS RTET FERT
2= UOUsng oL 328 _ el
Ea 2335 BSOS e =
SEEERIN SRRl
- R = sl B3go
E;?"qu = 2 5 Y<3T o »)
IERE0L EFoESER2Iesp o
SMIR3a |ESIT IBRZ o 2
SR s BARIZ 387 AF s
FoE S SEag i
I¥ef%gnm & ErR TS = 0 2
U’}§3<L—H“ HE ‘ﬁi‘—'_ 85 r.lj
S =@ n oo -
L, 2m nE > N2e 89
Rt S ER w3 L™ -
SR <o <R, 3= 5 2
— ) ] q
’“30 3 @O Nﬁ-wgn o = .
o2 s L A I e g =
288 LT EL73 5k
§ o
}ﬁx gcn 3—‘:5-4 &£
IC o =, ==y
o Q S.-O Qm-..*t a‘o
38§ %3 3JgIR 318
3 = ag s =ar
- —_ o o~ w
& 73 3z 2z c Y
s v §_ %3iy 37
=5 & £§ Fogy BT
S8 & B8 [FER AS
r O OHE O@ (oY vllw
g 5 SE % 0873
] =] % 5 b
o s g8 S¢d o=
& a4 <3 g 0 = W2
~ | =] ot
£ - w 1= oo
B. o ; s "9z
0 g & s o
o & 5 = =]
T E = % aED
4 B z & mzé
= 8 ) FogoE
=3 =] & o w3
o o : L=
= How
z =
o
£ 3
e
[¢]
¥
=
By
]
S
st

feoniinued from front pagel

Precipitation for the 1991 water year is above normal through-
out most of the state but has fallen to slightly below normal in the
North Central, Central Hills and Northeast Hills regions. The state
average {s 32.83 inches, 1.74 inches above normal. Regional
averages range frorn 39.786 inches, 6.05 inches above normal, for
the Southwest Region to 27.87 inches, 0,05 inch below normal, for
the North Central Region.

NOTES AND COMMENTS

GOVERNOR VOINOVICH DECLARES DROUGHT ALERT

Governor George V. Voinovich declared a drought alert for 78 of
Ohio's 88 counties on July 26. The Southwest Region (10 counties)
was not included in this declaration. On August 2, the Governor
also declared 12 counties agricultural disasters. Those counties
are; Coshocton, Crawford, Guernsey, Holmes, Huron, Jefferson,
Knox, Licking, Medina, Sandusky, Stark and Wayne. Additional
counties are expected to be added as county officials complete and
submit disaster assessment reports.

The declaration of a drought alert is a result of specific steps
established in the Ohio Drought Response Plan which was com-
pleted in 1989. This plan, in part, establishes different phases for
the state's response inrelation to the increasing severity ofdrought
conditions; identifies specific responsibilities of all pertinent state
agencies; and identifies guidelines and recommendations that
local governments may consider following during the various
phases of a worsening drought. During a drought alert, public
awareness, education, and . increased monitoring activities are
stressed. A Drought Assessment Conunittee is activated to assess
the situation and make recommendations to policy and decision
makers.

Currently, the agricultural sector of Ohio has been the most
severely impacted by drought conditions. The unusually wet
conditions in 1989 and 1990 grovided ample recharge to water
supplies which has somewhat dampened the impact of the below
normal precipitation during much of 1981. Water supplies, both
surface and ground, are at below normal levels throughout the
state but remain in satisfactory positions.

NEW PUBLICATION

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

Hydrologic Atlas for Ohio (WIR No. 28) by Leonard J. Harstine

This long-awaited publication has beendeveloped as a reference
for the basic parameters of the hydrologic cycle. The parameters
include precipitation, temperature, streamilow, and water loss.
The data in this report, based on 50 years of record for each
parameter, includes average annual precipitation, temperature,
streamflow, and water loss for the record period of 1931-80.
information on average annual lake evaporation and snowfall is
included as supplemental data. This publication includes four
maps, one for each parameter, as well as an explanatory report.
The new atlas expands the base period of previous hydrologic
assessments (WIR No. 13, 1962 and WB No. 15, 1850).

This atlas is designed to be a source of hydrologic data for
environmental assessments and investigations. The information
should be valuable to ground-water scientists, water-supply engi-
neers, dam construction and design engineers, and other environ-
mental consultants and planners.

This new publication can be ordered from: ODNR-Publications
Center, 4383 Fountain S%E‘mre , Building B-1, Columbus, Chio,
43224-1362. The cost for the new atlas is $6.54 (includes postage,
handling and tax). Make checks payable to ODNR-Publications
Center.

DIRECTOR BUCHHOLZER NAMES CHIEF ENGINEER

Ohio Department of Natural Resources Director Frances S.
Buchholzer recently announced the appointment of J. Bruce
Pickens as Chief Engincer. Mr, Pickens has worked for the
department for nearly 22 years in the Division of Water with his
most recent position being Deputy Chief for Engineering.

The Division of Water staff extends its congratulations to Bruce
for a well deserved promotion and professional challenge.

THLY

PRECIPITATION for July was below normal throughout the state
with a few local exceptions at scattered locations. The state average
was 2.57 inches, 1.35 inches below normal. July 1991 ranks as the
l4th drest July in 109 years of record. Regional averages ranged
from 3.49 inches, 0.88 inch below normal, for the Southeast Region
to 1.71 inches, 2.28 inches below normal for the Central Hills Region.
This was the third driest July for the Central Hills Region and the
seventh driest for the Central and North Central regions. Celina
(Mercer County] reported the greatest amount of precipitation for the
month, 6.02 inches. Toledo Express Airport (Lucas Counity) reported
the least amount, 0.52 inch.

Precipitation during the month came in the form of widely scat-
tered showers and thunderstorms. The bulk of precipitation for most
areas of the state fell during the first half of the month, and in some
areas, during the first week. During the first week of the month, most
areas of the state received around an inch of rain with lower amounts
falling in the north-central area. Some areas, including Celina
{Mercer County), Corning [Perty Coun‘?r), and scatiered locations in
the east-northeastern area (e.g. Canfield, Mahoning County}, re-
ceived from 2 to nearly 4 inches of rain during this period. Most of
the precipitation during the second week of the month fell in the
sou&western and extreme eastern portions of the state. While most
areas received lght amounts of rain, some locations in these areas
received from 2 to over 3 inches. The second half of the month was
noticeablg' dry in most locations. Most areas of the state received
about 0. ina’x during the second half of the month, while scattered
locations in the southeastern and extreme eastern portions of the
state received from 1 to over 2.5 inches.

Precipitation for the 1991 calendar year is below normal through-
out the state. The state average is 18.46 inches, 5.06 inches below
normal. For Ohio, this is the eighth driest January through July on
record. Statewide precipitation been below normal in five of the
seven months so farin 1991 with only March and April having slightly
above normal precipitation. Regional averages ran&e from 23.93
inches, 1.59 inches below normal, for the Southwest tJ_‘;elgioﬂto 14.56
inches, 6.51 inches below normal, for the North Central Reglon. The
Central Hills Region has the greatest departure from normal for the
1991 calendar year thus far, 7.51 inches below normal.

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit

{eontinued on back)
A PRECIPITATION ™ :
Paimer
DEPARTURE FROM NORMAL (IN.) Drought
Reglon This Past Sevarity
Month | 3Mos. | 6Mos. | 12Mos | 24 Mos | Index’
Northwest -0.80 -2.63 -4.32 +1.37 +4,97 -3.3
North Central -1,73 -4.58 -5.89 +2.03 +4,13 -3.4
Northaast -1.03 -4.89 -5.34 +6.16 +10.77 5.5
Wost Central -1.33 -3.86 -4.08 +4.09 +10.14 -4.0
Contral -2.00 -5.84 -5.83 +1.25 +8.21 4.3
Central Hills -2.28 -6.38 -6.86 +1.52 +8.88 4.4
Norheast Hills -1,32 -5,.33 -8.31 +2.80 +6,69 -5.1
Southwest -0.61 -2.65 -0.78 +8.28 +14,10 -1.4
South Central -1.45 -5.65 -2.68 4+3.30 +6.53 =319
Southeast -0.88 -4.59 -3.76 +5.14 +13.91 -4,2
State -1.35 -4.64 -4.57 +3.61 +8.65

*Above +4 = Extreme Moist Spell
3.0 To 3.9 = Very Moiat Spell
2.0'To 2.9 = Unusual Moist Spell
1.0 To 1.9 = Moist Spell

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

-0.5 To -0.9 = Incipient Drought

-1.0 To -1.9 = Mild Drought

-2.0 To -2.9 = Moderate Drought

-3.0 To -3.8 = Severe Drought
Below -4.0 = Extreme Drought

TER INVENIORY

July 1991

? PRECIPITATION *
E JULY 1991

___ Amount (in)

Northwest

2.54 North Central 1%5
74

1.73
80

West Central

2.38
64

Southeast

3.49
Southwest B0

STATE

2.57
66

Average (in)
Percent of normal




MEAN STREAM DISCHARGE STREAMFLOW for July was no- GROUND-WATERLEVELS dur- GROUND-WATER LEVELS

ticeably below normal throughout the ing July declined throughout the
This Month state. Flows in most areas of the state state in response to the below nor- ) .
Drainage | Maan | o o % of Normal Past were low enciugtlla to be consildered de- mal Ig'ledpittahﬂon dué-m%;he anst Based on daily lowest level in feet below land-surface datum
Ri d Locatl Area  1Dlscharge cient. July flows were less than several months. Netdeclines from
verand Locatlon {Sq. Mi) (cps)g Normal "3mcs. | 6Mas. | 12 Mos. June's flows in most basins. The June's levels averaged about twice Index %f-ﬁia; De arlure | _Change in feet from:
Grand River neer Palnesvilia 685 28 10 21 75 121 mempf;?wofdzus cfs for the Giﬁ“‘f River those usually observed. Waell Location Aquifer Month Normal | Last Month | YearAgo
Groat Miami River at Hamilton 3,630 503 50 71 96 154 pear (anesvile gauge was the lowest Ground-water levels declined F1 W. Rushville, Fairfield Co. | Sandstons 18.63 -3.72 -1.37 -4.67
- for July for its period of record (only 17 throughout July in all aguifers ] Mill. Fayaria G L
e e e T A RS A et [ miames fuses os o T |
uck Craek a ut| 85 Flows at the beginning of the month noted in shallow unconsolidat r- umbus, Franklln Co. reve . +1. -1, -1,
Little Boaver Cresk near East Liverpool 456 122 58 39 70 130 were noticeably below normal in most aquifers which showed slight rises H-1 Harrison, Hamlitan Go. Gravel 22.97 -1.28 -0.79 -1.08
Maumee River at Waterville 6,330 678 51 84 72 128 areas of %e Stitfr'ed Grfateqt flows for gtggveliglugt %rlif“ﬁélg local l‘eﬁialj'i: Hn-2a_| Dola, Hardin Go, Dolomite 7.39 047 -0.78 -1.08
Muskingum River at McConnelsville 7422 | 1335 38 45 86 146 du‘;ﬁ;‘é":he firat 10 do S‘;?rg}‘:";‘:lg;ntﬁ ing the dowirecd e Grotaa Po-1__ | Windham, Portage Co. | Sandstone 18,15 -0.18 074 -0.78
ic}io:o ::ver ne:i; I:oepeci - :g: 9:; ;; 4; :3 ::: glow?' fhechnedththmm‘géﬁo?t thf mmh?gihn;; gagsrl}ivlegt Il;a?gc g—lgm i_gg;]a]éi I1 Tu-1 Strasburg, Tuscarawas Co| Gravel 14.45 -2.02 -0.77 -2.38
cioto River at Higby \ & er of the mon only afew s e elow the m ely
Stillwater River at Pleasant Hil 503 65 57 59 87 156 increases noted following local pre- above normal levels of a year ago. # GROUND-WATER LEVELS™®
cipitation. Lowest flows for the month Ground-water supplics remain adequate throughaut the state
occurred at or just before the month's despite water levels ranging from slightly below to about 3.5 feet
end. Flows at the end of the month were deficient statewide. below normal, For comparison, July 1991 ground-water levels
EAN STREAM DISCHARGE * On the evening of July 7, an estimated 3 inches of rain fell in one- range from about 0.5 foot to over 2 feet above &E’ July 1988 levels. . -
half hour over the Sunday Creek basin. A flash flood resulted in However, greater than usual declines have been noted during the H-1 Harrison (sand and gravel aquifer)
lemﬁg (Perry County) with several xdesidents forced to evacuate past sevtfl:lral months, Water supply managers should closely 14 59 TS ] 7
their homes. No injuries were rted. monitor their respective situations.
GREAT MIAMI RIVER at Hamilton © Infuries were reporte P :2
rainage : 3630 sqg. mi.
50 D ge area sq RESERVOIR STORAGE for water supply during July decreased LAEE ERIE level declined moderately during July. The mean 17
' \ in both the Mahoning and Scioto river basins. Month-end storage level was 571,74 feet (IGLD-1955), 0.32 foot below last month’s
I was below normal in%)oth basins. mean level and 0.74 foot above normal. This month's level is 0. 14 18
20 \_ﬂ_\ Reservoir storage at the month’s end in the Mahoningbastn index foot above the July 1990 level and 3.14 feet above Low Water Datum, 19
-\ reservoirs was 75 percent of rated capacity for water suyaply com- The U.5. Arm Corﬁs of Engineers reports that, throuih July, 20
. N pared with 85 percent for last month and 98 percent for July 1990, precipitation in the Lake Erie basin has averaged 18.7 inches, 1.7
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K .. 74 percent of rated capacity for water supply compared with 83 average -4 Inches, 0.9 inch above no . &
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e W e o (3; below normal, for the Southwest Region to 17.77 inches, 6.53
oo =1 =Rl N inches below normal, for the North Central Region.
> 0Oms =gy T 4 = 2 ZoCLE ?J o E Precipitation for the soon-to-end 1991 water year October 1,
SRRV R8s ] WP =0 o 1990 to September 30, 1991 is above normal throughout most of
g2 g2 =N R 2 g the state. Exceptions are the North Central, Central Hills and w p ‘FOQ H] August 1991
S g ® T CLAEE o &= Northeast Hills regions where precipitation is slightly below nor-
L 8 SE a0 z 5“ R~ g % B~ t mal. Precipitation is exactly normal in the Central Region. The :
S3Sf e S aY 5 = TCEISY vl state average is 35,90 inches, 1.33 inches above normal. Regional : ) :
SR~ FEITFRI %cr% gw @ averages range from 43.46 inches, 6.28 inches above normal, for Compiled By David H. Cashell
T ¥ m‘§ & RoagIii _Is5ag = the Southwest Region to 31,08 inches, 0.07 inch below normal, for Huydrologist
SRR B, . § SE2h o 3 E the North Central Region. Water Inventory Unit
o v @ . @ o - g A
LY 9N d o g 5
32 xY  foynggs g
SR Tog é?%‘%'ew SE %
e A0 g2 & S3I0 52 NOTES AND COMMENTS PRECIPITATION for August was above normal in the northwest- n PRECIPITATION %
3 % g = &3 >—-1 &3 “B* r& %I}'In a?d southern portéoils of t}l}le state but}}l)glciw normalalelsl._‘(’ewherei | AUCUST 1991
3 x- w 3 e state average was 3.11 inches, 0.37 inch below normal. Regiona
¥ ET_ LI § = 0 B gi % g‘. éh GOVERNOR APPOINTS NEW OWAC MEMBERS averages range%i from 4.02 inches, 0.13 inch above normal, for the ] :
gz 2 g8 2 = 2 g g 5 Governor George V. Voinovich has appointed two new members South Central Region to 2.10 inches, 1.42 inches below normal, for
a0 = - - to the Ohio Water Advisory Council (OWAC): Alice Godsey and the Northeast Hills Region. Crane Creek State Park (Ottawa County)
@z 7 we o ez g9 Byron Nolte. reported the greatest amount of precipitation for the month, 8.37
) ] @ ?.-; =dE % < Alice H. Godsey, P.E., Is sanitary engineer for the City of Lima. inches, of which 7.56 inches fell during August 19-20. Port Clinton,
=3 ¥ £5 Sogzg =0 Ms. Godsey s responsible for inlgustrial waste monitoring and also in Ottawa County, reportedly received in excess of 11 inches for
RE 7§ 5 %SSE 23 pretreatment, construction coordination for water and wastewater the month; an official total was not available. Mosquito Creek Lake 4
L oo~ @ s e system projects, combined sewer overflow abatement, and inter- . [(at the dam, Trumbull County) reported the least amount of precipi-
pretation of federal and state regulations affecting water and tation for the month, 0.79 inch. Other stations reporting less than
wastewater systems. She is a registered professional engineer in ¢ 1 inch for the month were: Delaware (Delaware County), Marysville
_ Ohio and is past president of the Ohio Council, American Society (Union County), and Youngstown Airport (Trumbull County).
i - of Civil Engineers. Precipitation during the month fell in the summer, typical form of
GD QF g' 798 8 = Byron H. Nolte holds a Ph.D. in agricultural engineering from widely scattered showers and thunderstorms. Generally, rain show-
&8 5 5 §858 =8 3 The Ohie State University, and serves as Professor (Emeritus) of ers were more widespread than during the previeus two months.
B 2 2z 3% &g @ Agrlcultural Engineering, and Extension A%‘lcultural Engineer, . Weekly passages of cold fronts through the state brought temporary 3
g T, 3 Bo3 Cooperative Extension Service at OSU. He has been involved in . relief from the above normal temperatures as well as much needed
= o : - = % = statewide educational programs in soil and water resource engi- * precipitation. The month started with scattered showers during
ke 2 w s o o neering. His special interests include watershed development, August 3-4. Totals were generally less than 0.5 inch but ranged up
T f 8 & Ig= drainage. croston control, flood prevention and water planning ol dvring hagust -6 Most of b contyal, casterm and moriheastern :
= g a & % E' = Governor Vainovich also re-appointed James L. Rozelle portions of the state received about 0.5 inch, but many areas in the 21
= 4 5] ol - (Centerville) to the council. Mr. Rozelle was elected Chair at thelast A
E & g 8 w4 OWAC meeting. He has been a council member since its establish- western and southern portions recetved between 1 and 2 Inches with
o e B &£ ment in 198 4g. isolated amounts of 2 to 4 inches reported. There were several days
o - e e " . with precipitation recorded at most locations during August 18-22.
= B2 ; Other council members are: Joan Brasaemle (Stow), Gaybrielle Totals for the whole period rariged from less than 1 inch in the
g = E. Gordon (Columbus} and Dr. Rebert C. Stiefel (Columbus). The southwestern and central portions of the state to over 2 iiiches-at
2 SCVEHEI%E;H]:&T COUHC%‘ tlas one vacant seat with an appointment énany ltécations. On Alﬁgustflg-zo, aulw.3 isoléiiedt. slo(w-rtnovingston%
o expected I the near uture. umped nearly 11 inches of rain on Port Clinton (Ottawa County.
)Tg The council consists of persons who have a demonstrated ‘ during a 24-hour period. It was reported that over 7 inches fell in
= interest in water management and expertise in the varfous respon- . about three hours. Surprisingly, only moderate flooding was re-
= sibilities of the Division of Water. The council’s mission includes: ported. The remainder of August was rather dry with a few scattered
e 1) advising the chief of the Division of Water in carrying out the ~ *~  showers returning just before the month’s end.
duties under state law; 2) recommending policy and legislation - Precipitation for the 1991 calendar year s below normal through-
about water management and conservation to promote the eco- - out the state. The state average is 21.53 inches, 5.47 inches below i
nomic, industrial and social development of the state, while normal. For Ohio, this is the ninth driest January through August
minimizin,cf; threats to the environment; 3) reviewing and recom-  ©  onrecord. Regional averages range from 27.63 inches, 1.36 inches
mending the development of plans an((ii [))rograrns fog long-term, Northwest
comprehensive water management; and 4) recommending ways to RS
enhance cooperation among governmental agencies with an inter- - . continued on back) 2.60 North Corral 271
est in water to encourage wise use and protection of the staie's & PRECIPITATION ™ Yoq °
ground and surface waters. Those interested in the council's . 330
activities may obtain a brochure from the Division of Water. : ——
: ‘ DEPARTURE FROM NORMAL (IN.) Orought
EDITORIAL . . Region This Past . Severity Wast Central
The purpose of this report is to disseminate current hydrologic Month | 3Mos. & Mos. 12 Mos. | 24 Mos. Index
data in a timely and brief form. Observation points have been Northwest 067 207 =73 +1.05 w606 | a0 244
selected which are considered to be sufficiently representative of North Gentral 007 a1z 546 164 508 v 4 Southeast
hydrologic conditions in the state to permit an evaluation of the orth Genra +4 e il 1102 3 -5
current water-supply situation. These key observation stations : Northeast -0.69 -4.34 -5.63 +424 | +11.55 57 R 3.91
offer the best available data on the basis of accuracy and length of Waest Central -0.86 -4.17 -4.55 +2.41 +8.82 4.4 Southwest q07
record, minimal artificial effects on data, and availability of records. Gentral T 127 574 6.60 +0.65 +5.54 oy S
Data from these stations are collected by various agencles at the | Hil .80 ) 3.63
end of each month and processed immediately. Because of the Cential Hills .54 -5.55 -6.89. | 4049 +856 | 5.0 105
time limitations involved, all data must be considered preliminary Northeast Hills -1.42 -5.12 -7.40 +0.85 - +7.38 -5.8
and may be subject to revision before publication in regular form Southwest +0.16 -2.69 -0.81 " +8.66 +14.12 -1.3 STATE
-] by the agencies involved. The remarks in this report include the South Central 4013 324 291 307 +5.78 20
writer's opinions of the cause and significance of the phenomena Somtheast 007 012 2,63 507 1247 1 311
reported. The author is indebted to the various agencies and outess + = e oSl | Fle ; 65
individuals who make this data available. State -0.37 -4 -4.88 +2.64 +872
More complete and detailed information can be obtained by *Above +4 = Extreme Motst Spell  -0.5 To -0.9 = Iricipient Drought Average (in)
writing te the Ohio Department of Natural Resources, Division of 5.0 Ta 3.9 = Very Moist Spell 1.0 To -1.9 = Mild Drought Percent of normal
Water, 1939 Fountain Square, Building E-1, Columbus, Ohio 2.0 To 2.9 = Unusual Moist Spell ~ -2.0 To -2.9 = Moderate Drought
43224, 1.0 To 1.9 = Moist Spell .. =3.0 To -3.9 = Severe Drought
k 0.5 To 0.9 = Incipient Moist Spell Below -4.0 = Exireme Drought

0.4 To-0.4 = Near Normal




8 MEAN STREAM DISCHARGE  gtngnsus ™’

STREAMFLOW during August was
below normal throughout most of the

GROUND-WATER LEVELS dur-
ing August declined throughout the

GROUND-WATER LEVELS tygtus g

: This Month state with only the northwestern por- state. ~ Net declines from July's . )
Drainage | Mean % of % of Normat Past tion having slightly above normal flows. levels ranged from near normal to Based on dally lowest level in feet below iand-surface datum
River and Location Area | Discharge | o o 30 oM Y Flows were low enough to be consid- three times those usually observed.
(Sq.Mi) | (CFS) os. 0s. 0s. ered deficientin the northeastern, east- The greatest declines wererecorded Index Mean Departure Change in feet from:
Grand River near Painegville 885 24 20 14 55 118 ern and central portions of the state. in consolidated aquifers. Wall Location Aquifer J;.'r:?h N'Z)rl?ﬁl;nm Last Month Year Ago
Great Miami River at Hamilton 3,630 635 83 68 87 150 August flows were less than July flows Ground-water levels declined 1 W. Rushville, Faliield Go. | Sandstone 19.92 380 -0.69 400
Huron River at Milan a71 33 83 84 54 143 stalewlde. The preliminary figure of 24 throughout August in all aquifers — -
buck Craek ot Kilbuck 264 " P 27 157 cfs for the Grand River near Painesville statewide. A few exceptions were Fa-1 Jasper Mill, Fayette Co. | Limesione 9.43 -1.16 -1.08 167
Killbuck Creek at Killbue : 66 5 §auge is the lowest monthly mean flow noted in shallow unconsolidated Fr-10 | Columbus, Franklin Co. | Gravel 42.60 +1.59 -0.45 1.29
Little Beavar Creok near East Liverpool 496 50 45 44 57 125 or its period of record (only 17 years), aquifers where localized thunder- H-1 Harrison, Hamilton Co. Grave| 23,61 -1.08 0.64 -1.20
Maumes River al Watervilie 6,330 657 107 129 69 125 Just below the August 1988 flow, storms may have resulted in a tem- - -
- - . ise inwater levels. Ground- Hn-2a | Dola, Hardin Go. Dolemite B.84 -0.95 -1.46 -2.60
Muskingurn River at McConnelsville 7,422 945 37 39 69 138 Flows at the beginning of the month poraryrise -
Scioto River near Prospact 567 21 60 45 58 147 were deficlent in most areas of the water levels range fromover 1 to 4 Po-1 Windham, Portage Co. Sandstone 20.20 -0.69 -1.05 -1.77
=20 TR state. Most basins in the northern feet below the levels of August 1990, Tu-1 Strasburg, Tuscarawas Coj Gravel 15.10 -2.18 -0.85 -2.69
Scioto River at Higby 5,131 734 60 50 a1 142 portion of the state recorded their low- Current le;vels inmany aquifers are
Stillwater River at Pleasant Hil 503 49 g9 52 74 147 est flows during the first few days of approaching the levels of 1988 and

fMEAN STREAM DISCHARGE

GREAT MIAMI RIVER at Hamilton
Drainage area: 3630 sg. mi.

AN

Jo

| EER

I N -

LITTLE BEAVER CREEK near East Liverpool
Drainage area: 496 sq. mk.

the month. Lowest flows for the re-

mainder of the state were just before
the end of the month with a few basins having similar flows at mid-
month. Flows were relatively stable throughout the month with
increases noted following local precipitation. Greaiest flows oc-
curred on August 20-21 for most areas of the state except in the
southwestern and south central portions, when they occurred
during August 9-11, At the end of the month, flows were deficient
in most areas of the state.

RESERVOIR STORAGE for water supply during August de-
creased in both the Mahoning and Scioto river basins. Month-end
storage was below normal in both basins.

Reservoir storage at the month's end in the Mahoning basin index
reservoirs was 66 percent of rated capacity for water supply com-
pared with 75 percent for last month and 89 percent for August
1990. Month-end storage in the Scioto basin index reservoirs was
64 percent of rated capacity for water supply compared with 74
percent for last month and 84 percent for August 1990,

Surface water supplies remain adequate in most areas of the state
in spite of below normal levels. Following the drought of 1988, public
water su]‘g)ly managers formulated specific conﬁngen% plans to
deal with drought conditions. In most instances during the current
drought, these actions have had positive effects in reducing con-
sumption and/or augmenting existing supplies. Water supply

In a few cases, especially in unconsolidated aquifers, are slightly
lower than the August 1988 levels. Generally, August 1991 levels
range from about 0.2 foot to over 2 feet above the August 1988 levels,

Ground-water levels range from around 0.5 foot to nearly 4 feet
below normal throughout most of the state. Ground-water supplies
remain adequate in most areas of the state. However, there have
been reports of supply deficiencies in domestic wells developed in
shallow and/or low-yield aquifers and alse in large ground-water
withdrawal areas. Ground-water levels are expecied to continue to
decline for the next couple of months barring any radical change in
precipitation accumulation. Water su{)ply managers who depend on
ground water as their source should closely monitor their respective
situations,

LAKE ERIE level declined seasonally during August. The mean
level was 571.42 feet (IGLD-1955), 0.32 foot below last month’s
mean level and 0.61 foot above normal, This month's level is 0.13
foot below the August 1990 level and 2.82 feet above Low Water
Datum.

SUMMARY

Precipitation was slightly above normal in the northwestern and
southern portions of the state but below normal elsewhere. . Stream-
flow was above normal in the northwestern portion of the state while
noticeably below normal in most other areas. Reservoir storage

15
16

§ GROUND-WATER LEVELS sy

H-1 Harrison (sand and gravel aquifer)

59

17

18

18

20

21

22'

p
.

23'

24'

\ T
| :
2.0I y - managers should continue to closely monitor their respective situ- decreased and was below normal. Ground-water levels declined %
E . . ations. throughout the month and are below normal statewide. Lake Erie 2
", level declined seasonally and was 0.61 foot above normal. Water k!
g 1.0 N = supplies remain adequate throughout the state in spite of the 5
Py sl : drought conditions which have caused below normal storage levels. ';
s I, B T I o
ﬁ- Q LA—:;——— ﬁ
7 s
o MAUMEE RIVER at Waterville | o
f Drainage area: 6330 sq.mi. | - RESERVOIR STORAGE FOR WATER SUPPLY # iRy LAKE ERIE LEVELS at Cleveland™us™uns™ i 5
g 30 "
> I/\ &
Z MAHONING RIVER BASIN 574" o
A 2.0| - : Base period: 1946-1980 =
I 100 T
L\ ; . 90 \ . s w573
1.0 4 \/ \‘\ - B, 80 \ 2 P . .
. y - = : ! 0-1 Windham (sandstone aquifer)
— » =¥ — N l 572 14 o = R
Pl | )L g 70 < 5 ] ™~ L - e
] *——i—— it 60 7 S & ] M F i
[} < - — 2
= g 571 e B
— - T
I SCIOTO RIVER at Higby 5 50 T o -
Drainage area: 5131 sq. mi. é 20 ittt e s —— i g 570 L R
3.0 2 E
5 B
| <] e SCIOTO RIVER BASIN b
2.0 S Base period: 1957-1980 5 569
: J RN g 10 5 34|34|34|34
- ; g 100 &
- 13 P =3 Ny = 568
-LQI' g K‘ — 5 a0 r___J/ e 5]
\-.:_-__:‘__k____-’ Q(g 80 ] - = 567k iﬁ’{% 1y i e Bl
0 S —— e J JFMAMJJASONTED
JFMAMJJAS OND 1991
1981 - Base period: 1900-1986 Base periods: H-1, 1951-1979. Hn-2a, 1955-1979.
Base period for all streams: 1951-1980 J q L rjRecord high and low, year of occurrence L Po-1, 1947-1979 ecord high and low, year of occiurence
Normal _ _ _ _ Cuwrrent Normal — - = = Current



{continued from front page}

IRt A
f departure from normal, past 12 months cohumn). Fernbank (Hamilton P
a‘? E: go? ?E = ; g Coungg orted the greatest amount of precipitation for the 1891 water O ? H E'/ i % A; ? Ep [ E Qy
ZOE§g§U T e 20:2 =2 5 ear, .lg?inch&;. Other locations reporting more than 54 inches were , A:v [j 2
SR LT = g §S8s T AR fllsboro (Highland County) and WillowIsland Lock and Dam {Washing-
=a 2 D}g_a&n..hgg 280G Q tonCounP{). Toledo Express Airport (Lucas County) reported the least
22 Uxsm § o238 _& 279 amount of precipitation lor the wateryear, 28.65inches. Other locations September 1991
8 6 UB%;- O &< SR Rl et reporting less 30 inches were North Georgetown (Columbiana
g§%£@ < & Eg §% Bsgs g County)and-,Sandusky(EﬂeCounB']. Anisoggetalmapmdregicmal
FTR2BOE S xT IRILTLE averages with percentages of normal for the 1991 water year precipita- Compiled By David H. Cashell
E”- X ToR e Dr% ao:é 3. S § =% ;53- =3 Exj) tion appear below. Hydrologist
& o 2P 2 2 RTEgF»r® 2 2 Precipitation was noticeably above normal early in the 1991 water Water Inventory Unit
e 3 ESE =3 353 25 & year, but noticeably below normal during the last nine months. October Ty
Ta Doy nd RS o 59 precipitation was noticeably above normal, ranking as the ninth wettest
§ S 32T gEfangg™ - g 5 October on record. November's precipitation was below normal, but
o' N s g 2R 3T et December's was noticeably above normal ranking as the wettest Decem-
TESER <8 YRIQ = ber on record, a fitting end to the wettest calendar year on record. PRECIPITATION for September was below normal throughout most of PRECIPITATION %
ER = SR =) Conditions have changed dramatically during the past nine months. the state: exceptions were in the Central Hills, Northeast Hills, South
0 o E B a, g ] P Y s b
SR Sae Ha 3 5 Statewide precipitation was only slightly above normal in Marchand . Central and Southwest regions where precipitation was slightly above SEPTEMBER 1991
=3O T 0O B3 = April and below normal the months. Junewas thesecond | normal The state was 2.71 inches, 0.29 inch below normal.
Iz & a2 = g0 o g driest on record and July the fourteenth driest. Mostof the statehas | Reglonalaverages ranged from 3.82 inches, 0.64 inchabovenormal, forthe
I g ® BRI 2 been in a severe or extreme drought classification since June. For . South Central Region to 1.63 inches, 1.22 inches below normal, for the
@z " mP o 3IEZ R, example, Toledo has had only 38 percent of normal rainfall duringthe | Northwest Region. West Union (Adams County) reported the test
Iz 9 2 SETE g past four months. For the waler year, statewide precipitation ave:afed . amountofprecipitation for the month, 5.36 inches. Marietta (Washington
TE & £g YUnzzy Ta slightly above normal, but precipitation was below normal in eight of 12 County) reported 5.27 inches. Napoleon (Henry County) reported the least
S & 2 T %R IZE =) months. Water supplies benefited greatly from the precipitation d\écrg *  amountof precipitation for the month, 0.48 inch. Other stations reporti
=R~ af vT SR 0.3 the 1991 water year recharge pericd, but have been adversely aff _ lessthan linchwere: Findlay (Hancock County); Sandusky (Erie Count]y‘.
S or—— — during the 1991 water year depletion period. Adequate Eréecipitation ! Toledo Express Airport (Lucas County); and Wauseon (Fulton County).
during the ugcéoming ;%%lzwater yearr decha.tge xismu neededto ! Precipitation duﬂngwscgﬁtember was rather spotti_r across the state.
improve the below no storage conditions that exist currently. i Precipitation fll every , but not in all portions of the state, Storms
= i during September 3-4 were heaviest in the norﬂl-centraifortion of the
> QF £F 92 agg PRECIPITATION - 1991 WATER YEAR . state where more than 2 inches of precipitation was recorded at isolated
¥y 2B §£5 g & E ¢ locations. Severalother locations statewide received more than 1inch, but
B hz g2 g JW e © 754 the northwestern and southeastern portions of the state received much
g Y 52 0= 8 = i less. There were several days of light precipitation during the second week
2 i o BEé& = i ofthe month. the southeastern area received more than 1 inch while
o] g e s C2 = . the remainder of the state ar ed around 0.5 inch. The third week was
= & g 32 wnag i rather dry in the westem half of the state while the central and eastern
¢ & A LBz ; rtions recetved 0.5 inch to 1.5 inches during September 17-19. The last
=) % 2 & = = : 0 days of the month were rather dry for most of the state. A few scattered
g e & = rn E showers produced light arriounts of precipitation during September 23-25
& e = CHd . withonly the southeaStern portion of the state receiving more than 1 inch.
= = | Precgﬁlit?ﬂonfo'r'thc 1991 calendaryear s below normal throughout the
g = . state. state average s 24.24 inches, 5.76 inches below normal.
% & Regional averages range 30.32 inches, 3.00 inches below normal, for
2 the South Cenfral Region to 20.28 inches, 6.90 inches below normal, for
g the North Central Reﬁ;ion. The Central Hills Replon has the greatest
'g ;  departure from no for the calendar year thus far, 8.17 inches below
S normal. The Southwest Reglon has the least departure, 1.78 inches below
~ {  normal.
N : Precipitation for the 1991 water year (October 1, 1990-Seﬁ)tember 30,
i 1991) was above normal throughout most of the state but slightly below
i normalinthe nortl‘nwstemcg;e t. The state avi was 38.601inches,
|  1.03 inches above normal. onal averages from 46.17 inches,
i B.90inches above normal, for the Southwest Region te 33.82 inches, 0.05
¢ inch above normal, for the Northwest Region (see Precipitation Table, Nonheraat Northeast
{eontinued on back}
M PRECIPITATION g 1.63 North Central
Palmaer 88
DEPARTURE FROM NORMAL (IN.) Drought
Reglon This Past Severity
Month | 3 Mos. 6Mos. | 12Mos. | 24Mos. | Index
Norhwest -1.22 -1.54 -2.51 +0.05 +4.08 -4.3
R Southeast
STATE A (in) North Central -0.35 1.96 -4.97 -0.45 #5617 | -39
Northaast -0.656 -2.35 -B.14 -0.33 +8.97 -5.0
30  Percent of normsl ~ [Westcentral | 083 | 9.1 | 584 | 4079 w671 | 40 Southwest 228
SUMMARY . Cantral 0.20 -3.15 -6.98 +0.16 +7.08 4.7
Precipitation was below normal throughout most of the state but . | Central Hills +0.06 -2.76 -6.38 -0.89 +7.62 | 5.1 27—493
slightly abggg r:lf-;ﬂna% in the gentral Hills, N';)el'ltheast Pﬁﬂst}ms)oulégl ! [MorheastHils | +0.27 | -247 -6.61 -1.33 +657 | 58
ntraland Southwest regions. Streamflowwas belownormal - i
out most of the state with only the northwestern ard north-central P othwost -0.66 084 272 +5.90 +13.30 A4 STATE
portions having above normal flows. Reservoir storage declined and South Central +0.64 -0.67 -4.54 +3.10 +4.45 -1.9
was below normal. Ground-water levels declined and range from about Southaast +0.07 1.02 -4.32 +3.29 +10.66 27
1 foot.to 4 feet below normal. Lake Erie level declined and was 0.54 foot State .20 1.89 .5.08 +1.08 +TA7 90
above the long term average. Most of the state remains in a severe or Average (in)
extreme drought classification. *Above +4 = Extreme Moist Spell  -0.5 To -0.9 = Incipient Drought e ?gr
Precipitation for the 1901 water year was above normat throughout g'g ;g g'g - E‘:{ﬁsﬁlﬁ‘ﬁﬁ‘;‘g 1 15'3 % :; 'g - ﬂﬁge?a’f;‘ ,%':f,ught reent of na
most of the state but below normal in the northeastern quadrant. Both 1.0To 1.9 = Molst Spell ' -3.0Ta -3.9 = Severe Drought k
A surface and ground water supplies were at below normal levels at the 0.5To 0.9 = Inciplent Maist Spell  Below -4.0 = Extreme Drought
- water year's end. 0.4 To-0.4 = Near Normal



below normal throughout most of the
This Month state except in the northwestern and
Drainage | Mean % of % of Normal Past north-central areas where it was above
River and Location Area | Discharge| - o - normal. Flows in the northeastern and
(Sa. ML) | (CFS) or 3Mos. | BMos. | 12Mos. southwestern portions of the state were
Grand River near Palnasville 685 29 9 12 42 105 low encugh to be considered deficient.
Graat Miami River at Hamifton 3,630 509 76 73 80 149 September flows in the north-central and
- - in someof the central portions of the state
Huron River at Milan N 43 183 66 63 136 were slightly greater than the August
Killbuck Creek at Killbuck 464 77 86 56 67 147 flows but were still less than last month's
Litile Boaver Cresk near East Liverpaol 496 49 62 54 45 113 flowselsewhere, The preliminary figureof
22 cfs for the Grand River near Painesville
Maumee River at Waterville 8,330 413 106 51 87 120

gaugeis the lowest monthly mean flow for

Muskingun Rlver at McConnaelsvllle 7,422 987 63 39 g2 134 jls period of record.
Scloto River near Prospect 567 25 86 42 64 143 Flows at the beginning of the month
Scloto River at Higby 5,131 601 57 49 687 143 were below normal thmughout the state
Stlllwater River at Pleasant Hill 503 35 78 58 €3 143 and lowenough to be considered deficient

MEAN STREAM DISCHARGES#

GREAT MIAMI RIVER at Hamilten
\Drainage area: 3630 sq. mi,
3.0 \

2.0 \—-\
- \\
h
1.00= N P
D A ) I
0

LMTLE BEAVER CREEK near East Liver,
Drainage area: 496 sq. mi.

MAUMEE RIVER at Watervill
Drainage area: 6330 sq.mi.

)

Discharge (cu ft/sec/sq mi)

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

| \\ B |
JFMAM;IQQ.!IASOND

Base period for all streams: 1951- 1980

S

Normal

-

in many areas. Flows were relatively
stable during the month with increases
noted following local precipitation. Lowest for the month occurred
duﬂnfhthe first few days for most areas in the eastern half of the state and
near the month's end for the western half. Greatest flows occurred
around the September 5 for most basins, while some basins recorded
their test Eows during Septermber 11-15, Flows at the end of the
month were deficient in most areas of the state with only the north-central
area having slightly above normal flows.

Streamflow for the 1991 water year was above normal throughout the
state [see Mean Stream Discharge table, past 12 months column), Flows
during the first six months were noticeably above normal with many
locations establishing record high flows for December with widespread
floodingat themonth'send.Flows declined sharply during the second half
of thewateryear responding to the noticeably below normal precipitation.
Flows were deficient in most basins at the'end of the water year.

RESERVOIR STORAGE for water supply decreased in both the
Magloc‘::rﬁmgand Scioto river basins. Month-end storagewas below normal
in basins,

Reservoir storage at the month's end for the Mahoning basin index
reservoirs was 56 percent of rated capacity for water supply comYared
with 66 percent for last month and Bilngeroent for September 1990.
l\a%on%end stoirag;: in the Scioto %asin ex r?degosl? was 59 ]ast
of rated capacity for water supply compared percent for last
month and 80 percent for September 1990,

Surface water supplies were adequate in most locations d the
199 1 wateryear, Theagovemm‘ml precipitationand resulting s WS
resulted inon-streamreservoirs maintaining abovenormallevels thro

the early spring months. Off-stream reservoirs were able to flll and
maintain capacity. However, by late spring and throughout the surmmer
months, precipitation was below normal resulting in noticeably below
normal streamflows. Increased consumptive use, coupled with
evaporation rates, lowered reservolr storage to below normal levels.

RESERVOIR STORAGE FOR WATER SUPPLY &

MAHONING RIVER BASIN
Base period: 1946-1980
100 T
90 = BYEA
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SCIOTC RIVER BASIN I

Base period: 1957-1980
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1991

Rated capacity (%) for water suppiy

ees o

Current

the end of the water reservoir % GROUND-WATER LEVELS ¥

storage was noticeably below nor-

mal. Wat managers with . .
surface ;“uffpﬁ‘éé’giyou]d continue to Based on daily lowest level in feet below land-surface datum

monitor their respective situations.

Index h_f_gia;' De :grt‘;"e Change in feet from:
GROUND-WATER LEVELS dur- Well Location Aquifer Manth Normal | Last Month | YearAgo
tember declined throughout F-1 W. Rushville, Fajrfield Co. [ Sandstone 19.87 -3.95 -0.55 -2.85

the state. Netdeclines from August's Fa-1 Jasper Mill, Fayette Co. | Limestone 10.40 -1.79 -0.97 -1.96
Lﬁhmﬁzuamg Fr-10 | Columbus, Frankiin Co. | Gravel 43.08 +2.00 -0.19 -0.96
served. The greatest declines were H-1 Harrison, Hamilton Co. Gravsl 23.92 -0.70 -0.31 -1.78
recorded in consolidated aquifers. Hn-2a_| Dola, Hardin Co. Dolomite 10.49 -1.62 -1.65 -4.18

Ground-water levels declined Po-1 Windham, Pontage Co. Sandstang 21.03 -1,05 -0.83 -2.23
thmughout the month in most aqui- Tu-1 Strasburg, Tuscarawas Co._Gravel 15.46 -2.18 -0.36 -2.40
fers. A few exceptions were noted in
shallow, unconsolidated aquifers, GROUND-WATER LEVELS

€s those adjacent to streams, where levels were rather stable, and
in a few limited cases were slightly higher at the month’s end. Ground-
water levels generally range from less than 1 foot o nearly 4 feet
léeluw r)lomaal Index obscrvatio‘;a wel I'I‘[.I-ulif (Stmsblﬁr A ’Iusm;'g\foas

ounty), representing a sand an er, reached a reco: W
level fg' Septe]nberﬁ.ng gravelaq 14

Cround-water levels during the 1991 water year varied greatly
between the first half and the second half of the year. Levels at the start
of the 1991 water year were above normal throughout most of the state.
Ground-water levels remained above normal during the frst half of the
water year responding to the noticeably above normal precipitation
during 1990. Record and near-record high monthly levels occurred ina
few observation wells, Ground-water levels began to decline seaso
In the early spring, but as the drought conditions strengthened thro
the early summer, levels began to decline sharply. At the end of the 1991
water year, ground-water levels ranged from around 1 foot to 4 feet below
normal. Generally, these levels are between 2 and 4 feet below the
September 1890 levels. For comparison, the current levels range from
about 0.3 foot below io 2 feet above the September 1988 levels. Water
supply mamagers who depend on ground water as their source should
closely monitor their respective situations throughout the upcoming
recharge season.

H-1 Harrison (sand and gravel aquifer)

LAEE ERIE level declined d September. The mean level was
571.06 feet (IGLD-1955), 0.36 foot below last month's mean level and
0.54 foot above normal. This month’s level is 0.42 foot below the
September 1990 level and 2.46 feef above Low Water Datum.

Lake Erie’s level was above the long termaverage throughout the 1991
water year. The U.S. Argy Corps of Engineers reports that the
gasre]inﬂnary C{grex:ipitatlcnn total for the 1991 water year for the Lake Erie

in was 36.1 inches, 1.7 inches above normal.” For the entire Great
Lakes basin, the 1991 water year precipitaton was 35.5 inches, 3.5
inches above normal.
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LAKE ERIE LEVELS at Clevelandrg
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1991 1991
Base period: 1900-1986 Base pericds: H-1, 1951-1979. Hn-2a, 1955-1979.
L Record high and low, year of occurrence p g Po-1, 1947-1979 [E3Record high and low, year of oceurrence
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T = ox ‘ 2 '
reed B The Division of Water announces the avalability of the following new P\ O fﬁ
ng, % 7 o Grourd-Water Polhation Potential of Lake County, Chio.
AR S ] By LindaAller and Karen Ballou, Geodyssey, Inc.,incooperationwith the
Ug‘igﬂ-% E Ohio Department of Natural Resources, Division of Water pl :popz l OQ Oé ?.]O Octobel' 1991
3 8 s grga Ground-water pollution potential maps are designed to determine an : :
Spoy P ., area’s relative vulnerability to -water pollution. The maps can be . .
3k U% B 0 used as a planning and management tool for administrators, commission- Compiled By David H. Cashell
é FT A % g ?b&u% devd:p:]d and o aidof t;';ltlally ol s ot Hydrologist
= juyl t ent. siting ting operations or i
= g - E activities. The system optimizes theasaof existing data to rark areas with Water Inventory Unit
2 =] rwpecttnpdluﬁmpotﬂ'ﬂjaltohelpdhectmsﬂgaﬁmsmﬂresmm
5»—% expenditures and to prioritize protection. monitoring and clean-up efforts.
0 o = % Mapping Y -water : e
o 2= - idea. This i:\l;mux mm& apsoll m‘f#ﬁﬂvﬂyg PRECIPITATION for Octoberwas noticeably below normal throughout PRECIPITATION by ing®
§ 5 a Envirenmental Protection Ageney by the National Water Well Association. most of the state; exceptions were in the Northwest and North Central OCTOBER 1991
2 D DRASTIC values, as st on the map, indicate an area’s relati Ier. reglons and the extreme northeastern rﬂonofﬂlesmiewhempmcgli-
a 5'c ability to contamination through the use of a mamerjcal schemesand |,  [Ation was above normal. This was the third wettest October for the
™ == the mapping of hydrogeologic settings. Low DRASTIC values indicate ' Nerthwest Region in 97 years of records. The state was 2.02
I RASTH indtcat inches, 0.32 inch below normal, averages from 5.68
2 g QO relatively low potentlal and high D C values a high potential inches, 3.39 inches above normal, fo Northwest Region to 0.74 inc]
2 = = for contamination. Areas of stmilar DRASTIC values are color coded forease €8, o 8 T 0 mn . h,
T o S of interpretation. 1.79inchesbelownormal, for the Northeast Hills Region. Stryker (Willams
=3 =2 . County) reported the greatest amount of precipitation for the month, 7.29
g 29 Ground-Water Poution Potential of Ross County, Ohio fnches. Deflance (Defiance County) 7.00 inches. Clendening
- Py Carr L. Predenics D e O e seporting oot Tan, 0.6, nch of
; ; montn, U. S S 2 o
awardedms wmmglﬁmﬁiwwmmwummmmmﬁm . precipitation for the month were Cadiz and Hopedale (both in Harrison
Ottlo's Nonpoint Source Pollution Program to prepare both - County) and Hannibal Locks and Dam (Monroe County). )
a general pesticide pollution potential map for four counties with Precipitation for the state during October fell in an atypical pattern. The
varying land use . General ground-water pollution potential ﬁreatestamounts fell in the northwestemn portion while precipitation totals
maps are designed to determine an area’s relative vulnerability to contami- ecreased to the south and east. Daily totals were light, seldom
nants with the mability of water that are flushed into the subsurface. | 0.5 inch except in the northwestern portion of the state. the firs
Pesticide pallution potential maps evaluate an area’s susceptibility to week of the month, several locations in the northern portion of the state
contamination from pesticide application at the surface. This map places recelved more than 1 inch of rain during October 4-6. During the second
higher emphasis on those factors that affect the concentration and mave- week, most of the state received precipitation during October 10-12 with
e P e e o s oF e ionh e rother try exrept i the
‘ o) state. €T O] month was ral t
gmﬁ hc;::’ mﬁﬁmmm . northwestern gﬁrﬁon of the state where, during October 25-27, 2 to 4
P furde Kook, Portage and Sandusky countics inches of rain atmarykxnﬁnns:gt(l;ﬁtofémha rted in isolated
! j spots. These rainfall amounts were in stern Indiana
m’];}: mhﬂmmﬁ h$12~30 Ulé;h‘ltﬁspﬂ and tax). They aﬁlmuﬁfemmhig?naMaﬂmdwﬂdi:gsmsudﬁr&wMaulemr
Puflding B-1, Columbus, Ohio 43224-1362. Make checks payable to b “sPi" : t:@ﬁoﬂﬂf:mme'ﬂfgg” :“’1 8 calms Tepo el 1 tth
ODNR—Publications Center. e e 18 56,26 inchos, 6,08 inches below o oo
The Ground Water Resources of Greene County the entire state, this has been the ninth driest January through October
By James J, Schmidt ~ inl09 3of Grgmrdhes %al for the calcrfxéia&y;easgltllws far
unty ground- resquree which range 1.68 inches, 2.79 inches normal, for thwest
hmﬁm%ﬁgsﬂ?&'ﬂ a5 mnﬁ:satgmmxd—waz:?g:mrws Region to 23.29 inches, 9.03 inches below normal, for the Central Hills
maps areprepared by staffhydrogeologists. These maps show the regianal Region. The NortheastHills Region has the greatest departure from normal
ground-water characteristics based on in tions of water well drilling precipitation for the calendar year, 9.53 inches below normal.
records and local geology. These color-coded maps provide well log data for The 1992 water year is off to a slow start as far as precipitation is
many locations. Information provided by the maps typical coneerned t in the northwestern and far northern portions of the
depths of wells, water-bearing formations and estimated yields for wells in state. Several inches of precipitation is needed fo sofl moisture
the area. requirements before adequate recharge to ground-water storage can
Ground-water resources maps can be used as a guide to locate new or begln.
expand existing groury -water supplies. Themapsare useful tohomeowners, RECIPITATION®
grouryd-water consultants, engineers, planners and developers. PRECIP ON
. The cost for this map is $6.53 (includes postage, harxdling and tax) and
8 Pal
can be o::ered ﬁ(;o: ot;nwl’:h}lcaﬂms Center at tll:: address listed above DEPARTURE FROM NORMAL {IN,) Drneh';
llcague 1 1 Reglon i ‘ Past Savertty
at m%n;m awards :irtg;c?m mﬁmm?g‘nmwmw J:“?h 3 Mos. 6 Mos. 12 Mos. | 24 Mos. Index” Woe Corrl
Stanley E. Noris, a hyd:l‘ogaobl;yst retired from the U.S Gedm Northwest +3.39 +2.84 +0.18 +1.83 +8.33 -2.0 1T923—
Survey, was tnducted into the Ohio Coniservation Hall of Farrie. Mr. Norris North Gentral +1.05 +0.75 3.79 -1.23 +5.72 | 3.3 Southeast
18 considered one of Ohto's premier ground-water sclentists. Stan has Northeast 032 | -1.66 685 3.4 +813 | -aa4 7 091
amhoresl numerous reparts ard artllc_:lﬁt:s chmrddh:;glns extensive research West Central 0.41 217 6,07 1.66 +7.81 a4 39"
meepts Olmm% o of produced pmﬁ“m‘damme' m‘t“’l Central 070 | 198 | -768 3.07 4641 | 45
¥ techniques used throughout Ohio, His countless contribu- Cantrai Hills -0.86 -1.34 -1.72. 4.48 +6.50 5.2
tions to the field of water resources will be used by rescurce professionals Northeast Hilis -1.79 2.84 8.43 -4.93 +5.10 5.4
for years to come. Southwest -1.01 1.4 -3.83 +1.78 +12.64 -1.6 STATE
sL. “Rock” Prater, former chalr of the Ohlo Water Advisory Councll, South Central 112 | 033 587 | 4037 +155 | 26
g'd'dﬁ“’ w'fel Xféﬂdﬁm “"""ff’:ed' oy Syl iyl l":ngm’j‘m Southoast 142 | 14 5.27 0.08 +7.94 | 41 202
The Last Resort Wildemess Area, Located in Huron County, it contains five State .32 -0.97 -5.62 .44 +6.98 86
wetlands, bluebird trafls, sorghum plots and otherrestoration projects. The . _ . 06 = Average (in)
ﬁRmﬁuﬂhzesmodemtedmlqlm designed to protect the ervironment 3‘?391?: 3“; - %gf rﬂ:lm_’l;tﬁpell _(1):(5, {: _‘1"_3 = mcmg’i;nmﬁn,@ﬂ“@t Percent of normal
conserve natural resources. It also illastrates how private landowners 2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought &
can use assistance from state and federal government agencies and tumn 1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought
envirenmental concerns ntn active conservation and land management 0.5 To 0.9 = Incipient Moist Spell Below -4.0 = Extreme Drought

practices. 0.4 To-0.4 = Near Normal



GROUND-WATER LEVELS dur-

RESERVOIR STORAGE FOR WATER SUPPLY g LAKE ERIE LEVELS at Cleveland p

Drainage area: 6330 sq.mi.

" MEAN STREAM DISCHARGE # STREAMFLOW for October was be- et o ¥ GROUND-WATER LEVELS &
low normal threughout most of the the state.  Net d tggﬂ
This Month state. Exceptions were in the north- of e s ol e ﬁu:: ’; ] .
Drein Mo west and north-central areas where ranged fromnearl Based on daily lowest level in feet below land-surface datum
age an % of % of Normal Past flo above normal. Flows in th to about four times those usu-
River and Location Awea | Discherge | \omar s were oo we n the observed, The greatest declines D :
{Sq.Mi) | (CFS) 9 Mos. 8Mos. | 12 Mos. eastern, northeastern and southwest- e Ind Mean aparture Change in feet from:
ern areas of the state were low enou, were recorded in consolidated agui- ax ati i This rom
Grand Rivar near Palnesville 685 35 15 14 18 81 to be considered deficient. Flows in fers., Well Location Aquifer Month Normal Last Month | YearAgo
Great Miami River at Hamilton 3,630 500 74 66 [ 137 northwestern area were high enou to Ground-water levels declined F-t W. Rushvilis, Fairfleld Co. | Sandstone 20.38 -3.76 -0.49 3.1
Huron River at Milan an 50 172 108 58 127 be considered excessive. October sicadily throughout the month in Fa-1 Jaspor Mili, Fayette Co. Limastone 11.39 -247 -0.99 -3.34
Killbuck Craek al Killbuck 464 64 78 49 63 126 in most southeastern and southwest- ﬂn&a‘}gﬂm Afew ﬂmp@m Fr-10_| Columbus, Franklin Co. | Grave! 43.01 +2.07 +0.07 -0.65
Little Baaver Creek near East Liverpool 496 50 46 a2 a7 107 g«;temmmber?sfﬂ%’;:ggﬂew by m:m“ﬂﬂsml %lfm m h"n““"ﬂwa“g;mt i H-1 Harrison, Hamilton Go. | Gravel 24.31 0.67 -0.39 261
Maumee River at Waterville 6,330 3,802 649 198 104 120 month's flows were greater than Sep- streams, were stable Hn-2a | Dola, Hardin Co. Dolomite 11.72 -2.19 -1.23 -5.58
Muskingum River at McConnalsviile 7422 848 50 4 43 122 tember flows. The preliminary figure of during themonth. Also, afewuncon- Po-1___| Windham, Portage Co. Sandstone 21.81 1.27 -0.58 -2.58
Scioto River near Prospect 567 2 54 42 120 35 cfs for the Grand River near 80 uifers, especially thosein Tu-1__| Strasburg, Tuscarawas Co] Gravel 15.75 237 -0.29 -310
Scioto River at Hi Painesville ga station is the low- the western and northwestern por-
goy 5.1 87 0 58 51 130 est October mean for its period of tions of the state, showed some im- ;
Stiiwater River at Pleasant Hill 503 49 90 7 80 131 record. Pmmntprbrt‘;themﬂfserﬂm g GROUND-WATER LEVELS &
Flows at the beginning of the month response to the substzlgrﬂalzgruﬂpitaﬁon in the northwestern portion of
were deficlent {n most areas of the state with only slightly above the state during Octo 27.
MEAN STREAM DISCHARGE 5% normal flows found in the north-central area. Lowest for the Gmmxd-water]evelsmllyrangefmmamurﬁ 1foottonearly 4 feet
month occurred randomly d the first several days statewide. below normal. Current are from about 1 foot to over 5 feet below H-1 Harri
Flows increased grad durin %ctoberwith slightincreases noted the October 1990 levels. For comparison, the current ground-water 14 e
) following local pitation. The flow in the Maumee River basin kvelsgg&mnjustowlfootbchwtonearwzfeetabovethcmmbcr 15 L e
GREAT MIAMI RIVER at Hamifton which, mﬂ;lo?ably bebg(;lmml for most of the monit:.l'ii 1988 . 73
Drainage area: 3630 sq, mi, increased ollowing cavy precipitation that fel Several observation wells, especially those in the central and eastern 16 F
a0 ge = during October 25-27. Daily mean flows increased f}')om justover200 portionscfthe state, reached record-lowlevels in October includingindex 17 75
cfs on October 23-24 to 27,000 cfs on October 28. Greatest flows for observation wells FA- 1, low for October and F-1 and TU-1, all-time low
most areas of the state occurred on or after October 26 with a few levels (see Ground-Water Levels table on this page for aguifer type and 18
20 basing in the southwestern and eastern areas reaching their greatest location), - : 19
' flows arcund October 11-12 or October 21-23. Flows at the end of The 1992 water season is off to a slow start. Ground-
the month were below normal tin the northwestern and north- water levels are expected to continue to decline until soll moisture 20 —h
central arcas of the state where flows were still responding to the requirements are fulfilled. Although ground-water storage is below 21
heavy precipitation that fell several days earlier. normal throughout the state, and in some instances at record-low levels, 22 A
: ground-water supplies remain adequate in most areas, However, water
RESERVOIR STORAGE for water supply decreased in both the supply managers with ground-water sources should closely monitor 23
Mab}?ﬂw Scioto River basins. Storage remained below normal their respective sftuations throughout the upcoming recharge season. 24
in ins.
LITTLE BEAVER CREEK near East Liverpool Reservoir storage at the month’s end for the Mahoning basin index LAEE ERIE level declined during October. The mean levelwas 570.52 25
Drainage area: 496 sq. mi. reservoirs was 49 percent of rated capacity for water supply com- feet (IGLD-1955), .54 foot below last month’s mean level and 0.32 foot
3.0 with 56 t for last month and 76 percent for October abovenormal. This month's level is 0.66 foot below the October 1990 level
950. Month end storage in the Scioto basin index reservoirs was 57 and 1,92 feet above Low Water Datum. T Hn-2a Dola (dolomite aquifer)
\\ IS }»eroent of rated capacity for water supply compared with 59 percent o 5 brprrrerr
20 ' Y B or last month and 91 percent for October 1990, SUMMARY ‘E 6 S e P ;i%e-s -
= , (Y 1+] R
= ~1 X Precipitationwas belownormal throughout most of the statewith only 3 7 Sk Sula S8/5a]70176
g 1.0 N the No t and North th:lﬂﬁons having above normal precipi- £ - 68| e| N
> N tation. Streamflow was belown: statewide exceptin the northwest- o~ 8
o ) NS N emn and north-central areas. Reservoir storage declined and was below 4 9
< (] == S . == normal, Ground-water levels declined and are noticeably below normal. T
§ gmwobgavaﬂonwellsrmchedmt?;rd-bwhvels. Erie level e
eclined but remains slightly above long-term average. =
= MAUMEE RIVER at Watervill v =
& B
= L
2 g
— o
s g

3.0
MAHONING RIVER BASIN 574
20 Base period: 1946-1980
13 TaEg o 578
10 2 \[ A N 8
=5 80 v 4 O -
& [ N . 572
P\ ] 70— 3= 5
0 R —————————etee f - s =
3 60 N = 87
SCIOTO RIVER at Higby & 5°I s
Drainage area: 5131 sq. mi. B 40 . t———— £ 570
A g SCIOTO RIVER BASIN %
20| N £ o ]\_Baseperiod: 1957-1580 5 569
- /’-_\ © L=pho.l E’;
T Ty § 00 NPT - % 568
1.0} - s N R = _
NS - T & NT -1 3 Lot st
L CTS S N I = 70 b b 567K 2 S ok - e s O 15558 e
0 Rt ——— = N J M AMUJUJASOND JFMAMJJASOND
JFMAMJJASOND €0 1981 1891
1991 50 JFMAMJIASON D _ Base period: 1900-1986 Base periods: H-1, 1951-1979. Hn-2a, 1955-1979.
Base period for all streams: 1951-1980 ] 1991 Record high and low, year of occurrence Po-1, 1947-1979 EE Record high and low, year of occurrence
g- J b y L g y &

Normal == == Current Normal = — — = Current
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AT
w HoT o > SUMMARY ‘ :
= oI I =N O Precipitation was below normal throughout the state. Stream- i .
~Ezxg =08 GG E flow was below normal statewide except in the northwesterr '
SERdRRweE® 28 o rtion. Reservoir storage declined and continued to remain at '
TERI SR ETART Eglownomlal levels. Ground-water storage also declined and was
S LB EEgEnl at record low levels in several areas in the central and eastern November 1991
anE TSR R D portions of the state. Lake Erlelevel declined but remained sligh
8§ SOU_8S2ERY ] above the long-term average. Water supplies, although s
S8 e =3 IeTpn & adequate for most areas, continue to be adversely affected by the Compiled By David H. Casheil
2ag S8 § aR 3 =3 o] drought conditions that have prevailed during the 1991 ealendar Hydrologist
=~ ETR %t AN E year. Water Inventory Unit
0 o - ]
hh S 0
LeTnlse 28 5
ggpbbg_gm 25 NOTES AND COMMENTS
=. R o = - W T L T e T g s R
TRo3tR3 a5 PRECIPITATION for November was below normal throughout the | PRECIPITATION ™= ' ' E
S = § g £ VACANCY ON OWAC FILLED state. The state average was 1.84 inches, 0.81 inch belmgl;lormal. § NOVEMBER 1991
E2 oR g =y The last“]')osition on the seven-member Ohio Water Advisory Regional averages ranged from 2.45 inches, 0.19 inch below normal, E
88 3 = 3 2 ° g Council [OWAC) has been fllled by Governor Voinovich's appoin- for the Southeast Region to 1.22 inches, 1.40 inches below normal,
g T RE- = B tee, Dr. H M. Kaneshige who replaced Bayliss L. “Rock™ Prater for the Central Reglon. Marietta Lock (Washington County) reported
=0 g §‘ 2N R, whose term expired. the greatest amount of precipitation for the month, 4.6¢ inches.
2 ; SRR =y Dr. Harry M. Kaneshige is a professor in Ohio Universitly's Xenia (Greene County) reported the least amount, 0.24 inch.
Ea a0Zg =@ Depia.rtment of Civil Engineering at Athens. Dr. Kaneshige holds Precipitetion fell on several days during November in many areas
o 993388 o0 a Ph.D. in civil engineering from the University of Wisconsin. He  ‘  of the state, Datly iotals were light, scldom exceeding a few tenths
Wos TS Lo is a member of OEPA's Advisory Board of Examiners for waterand ' ofaninch. The greatest daily precipitation totals were in the extreme
sarry wastewater treatment plant cperators. Dr. Kaneshige also serves southeastern portion of the state along the Ohio River where a storm
on the Athens City Planning Commission. mo up the eastern seaboard produced rain in Ohio during
m l‘:“:Ztli—%} “t,!intil'io ogvu:hr 2 lglht‘::hes re ortelt-iﬂ.1 in a few locati%réls.
ations ughout state’s northeastern snow belt
Q agd NEW PUBLICATION . received the season's first significant snowfallduring the last 10days
g 9O g ODNR 1992 Calendar ! of the month. Lake and Ashtabula counties received the most snow
s E g = The “Discover Ohio . . . 1992" Ohio Department of Natural |  with unofficial totals of up to 12 inches reported.
< 253 Resources (ODNR) calendars are still available. These 13-month | Precipitation for the 1991 calendar year is below normal through-
« B calendars feature spectacular, full-color photos of some of Ohio’s . out the state. The staie average is 28.09 inches, 6,90 inches below
g O % diverse natural areas. The calendar includes charts detailing the normal. Regional averages range from 33.47 inches, 4.86 inches
2 g g facllities at the various state parks, forests, nature preserves, |  below normal, for the South Central Region to 24.85 inches, 10.08
i of boating sites and wildlife areas. In addition, holidays, ODNR- . inches below normal, for the Central Hills Region. So far this year,
g T E sponsored events and location directions are listed each month. : statewide precipitation has been below normal in nine of the 11
5w e Order now, supplies are limited. The cost for the “Discover Ohio months; it ranks as the eighth drest January through November in
A B E ... 1992* ODNR calendar is $5.00 (includes Eostage, handling and 109 years of record, Only h and April had slightly above normal
L o= tax) and can be ordered from the ODNR Publications Center, 4383 precipitation. _
N % Fountain Square, Building B-1, Columbus, Ohio 43224-1362. ' Precipitation for the 1992 wateryear [Qctober 1, 199 1-September
= Make checks payable to ODNR Publications Center. . 30, 19925’ is below normal throughout most of the state; exceptions

are in the Northwest and North Central regions where precipitation
is above normal. The state average is 3.86 inches, 1.13 inches below
normal. nl'\l‘]eﬁonal averages ra.nﬁi from 7.95 inches, 3.23 inches
above no , for the Northwest on to 2.42 inches, 2.71 inches
. below normal, for the Northeast Hills Region. The 1992 water year
: rec] e season is off to a slow start. Several inches of precipitation
: is needed to fulfill soil moisture re%;.\eirements before adequate
recharge to ground-water storage can begin.

Northwest Northeast
S 550 2.27
PRECIPITATION 5
Palmer
: DEPARTURE FROM NORMAL (IN.) Drought
! )
' Region This Pesl Sovorty West Cantral
Month | 3 Mos. §Mos, | 12Mos. | 24 Mos. | Inde -
Northwest 0.16 +2.01 -1.04 +1.84 +8.40 | 5 —2—708—0
North Central -0.63 40,07 -4.07 -1.31 +4,51 3.0
Norheast 0.86 -1.83 .20 . -3.53 +£802 | a9
Wast Contral £0.56 -1.80 -8.08 -1.585 +6.71 3.5 Southwest
Cantral -1.40 -2.30 -7.64 -3.71 460 | -4.7
Central Hills 406 | .85 7.40 4.74 4513 | 54 %
Northeast Hills 0.2 2.44 .7.64 -5.26 +450 | 54
Southwest -1.64 -3.3 -5.75 +1.01 +10.78 -2.1 STATE
South Central 0.74 4.22 -4,37 +0.26 .28 | 20
Southeast -0.19 4.54 -4,10 -0.04 +8.02 1.84
Siate .0.81 1,42 5.49 -1.69 +6.11 69
sAbove +4 = Exireme Motat Spell  -0.5To -0.9 = Incipient Drought Average (in)
3.0 To 3.9 = Very Molst Spell -1.0Te -1.9 = Mild Drought Percent of normal
2.0 To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought
1.0 To 1.9 = Moist Spelt -3.0To -3.9 = Severe Drought

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




" MEAN STREAM DISCHARGE fausRu s

STREAMFLOW du November
was below normal throughout most of

This Month the state‘;aut excee];led Octo%;r ﬂor\:rl;

Dralnage | Mean <, of Normal Past in most drainage basins. e o
River and Location Area | Discharge ngm?'m exception was in the Maumee River
{Sq. M) | (CFS) 3Mos. | 6Mos. | 12Mos. basin where the flow was above nor-
Grand River near Palnesville 685 58 5 10 12 85 mal. 1F‘lowss in most ts’lc.}"eas ofdtl'lr%gtgte
River at Hamifton 3,690 501 48 56 58 133 were low encugh to be conside; e
Graat Miami River at Ham ficient. The pre figure of 58 cfs
Huron River et Milan 3N 31 38 &7 55 124 for the Grand River near Painesville
Khibuck Creek at Klilbuck 464 83 62 56 50 119 uging station is the lowest Novem-
Litle Basver Craek near East Liverpool 496 80 40 a7 34 102 Eaer mean flow for its period of record.
Maumee River at Watervllla 6,330 3806 241 205 166 122 Fiows at the beginning of the month
Muskingum River ai McConnelsviile 7422 | 1608 46 50 40 116 were noticeably below normal in most
Stiolo River near Prospect 567 82 57 43 a7 127 arcas of the state with only the north-
P western portion having above normal
Scioto River at Higby 5,131 716 44 51 46 126 flows. est flows for the month
Stllwater River at Pleasant HIll 503 57 €8 58 46 128 occurred during the first week for most

Discharge {cu fL/sec/sq mi)
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LITTLE BEAVER CREEK near East Liverpooil
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3.0

2.0

1.0

GREAT MIAM! RIVER at Hamilton
Drainage area: 3630 sq. mi,

TMEAN STREAM DISCHARGE gt
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Drainage area: 496 sq, mi,

MAUMEE RIVER at Watervil}
Drainage area: 6330 sq.mi,

A\

-7

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

N

-

Base period for all sireams: 1951-1980

J

Normal = ~

of the state. Flows increased ually
d the month with peak flows for
most areas occurring during November 20-23. An exception was the
northwestern portion of the state where flows declined from the
above normal flows at the start of the month until several days after
mid-month before Increasing again. Flows at month’s end remained
noticeably below normal statewide with the only exception, again,
being the northwestern drainage basins where flows continued to be
above normal.

RESERVOIR STORAGE for water supply decreased in both the
Mahoning and Scioto river basins. Storage remained below normal
in both basins.

Reservoir storage at the month’s end In the Mahoning basin
index reservoirs was 45 percent of rated capacity for water sup;igly
compared with 49 percent for last month and 69 percent for
November 1990. Month-end storage in the Scioto basin index
reservoirs was 55 percent of rated capacilgv for water supply com-
g%e(;i with 57 percent for last month and 89 percent for November

RESERVOIR STORAGE FOR WATER SUPPLY gy

MAHONING RIVER BASIN
Base period: 1946-1980

100
90 \
80

70 -

so |- St —

50 \\
_____________ N

40|
SCIOTO RIVER BASIN I

X Base period: 1957-1980 I
\_._.,/_:L.ﬁ\." ~ I
|
|

~

'l/'v"""--. .

yd \\\‘

“
17,
yiB

100
sl R E
+ < T

so \\\ =T
70 N
60

S0

Rated capacity (%) for water supply

. -

Current

GROUND-WATER LEVELS de-
clined steadily during November
throughout the state continuing to

@@ GROUND-WATER LEVELS ugSgsS

respond to the helow nonna.lrpre- Based on daily lowest level in feet below land-surface datum
cipitation . Net declines from
October'slevels ranged from nearly Index h‘f'ﬁiaan De lflc:ri#re Change in feet from:
ﬁ%ﬂfnﬁbg‘égegiggﬁs] cgls%sse Well Location Aquifer Mcnth Normal | Last Month | YearAgo
declines were n(;tecl where Slighi F-1 W. Aushvilte, Fairfield Co, | Sandstone 21.04 -4.02 -0.68 -4.47
rises usually occur. Fa-1 Jasper Mill, Fayetta Co, Limeastone 12.00 -2.96 -D.81 -4.57
Ground-water levels generally Fr-10 | Columbus, Franklin Co. Gravel 42.96 +1.82 +0.05 -1.02
rang'fiL f;”or:lbaxiound 1 foot éo more H-1 Harrison, Hamlitan Co. Gravel 24.41 0.71 010 -2.57
than 4 feet below normal. Curren - .
levels are from about 1 foot to more Hn-2a | Dola, Hardin Co. Dolomlte 12.41 -2.49 0.69 6.07
than 6 feet below the November Po-1 Windham, Portage Co. Sandstone 22.13 -1.57 -0.52 -3.00
1990 levels. Several observation Tu-1 Strasburg, Tuscarawas Coj Gravel 15.93 -2.60 -0.18 -3.12

wells, especially in the central and

eastern portions of the siate,

reached record-low levels in November includin% index wells FA-1,
low for November and F-1 and TU-1, all-time low Ievels (see Ground-
Water Levels table on this page for aquifer type and location).

The 1992 water year recharge season continues its slow start.
Ground-water storage is below normal throughout the state, and in
sormne instances at record-low levels, Supply deficiencies have been
reported in several areas with shallow and/or marginal aquifers.
However, ground-water supplies remain adequate in most areas of
the state. Water supply managers with ground-water sources
should continue to closely monitor their respective situations.

LAKE ERIE level declined during November. The mean level was
570.28 feet {IGLD-1958), 0.24 foot below last month's mean level
and 0.36 foot above normal, This month's levelis 0.63 foot below the
November 1990 level and 1.68 feet above Low Water Datum.

The U.S. Army Corps of Engineers reports that, for 1891 through
November, precipitation in the Lake Erfe basin has averaged 29.8
inches, 2.4 inches below normal. For the entire Great Lakes hasin,
precipitation has averaged 32.7 inches, 2.9 inches above normal.

The U.S. Army Corps of Engineers also reports that, commencin,
in January 1992, water levels in the Great Lakes will be reference
to a new chart datum to be known as the International Great Lakes
Datum, 1985 (IGLD-1985). The most significant change between
IGLD-1965 and IGLD-1985 will be in the elevations assigned to the
Great Lakes water levels. More information on the new IGLD- 1985
will be provided in this report early next year.

LAKE ERIE LEVELS at Cleveland mygmy gt

Elevation referred to IGLD, 1955

i _ —
JFMAMJJASOTNTD
1991

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

Normal~— ~ ~ 7

Water level (ft below land surface)

i GROUND-WATER LEVELS g

4 I H-1 Harrison (sand and gravel aquifer)

15

16'

17|
18
19

20
21
22' <]

JFMAMJJASOND
1991

Base perjods: H-1, 1951-1979. Hn-2a, 1955-1979.
Po-1, 1947-1979 EARecord high and low, year of oceturence

Current
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oo = > The Central Hills Region: had the greatest departure from normal %
e Fh ot @) recipitation for the 1991 calendar year, 10.00 inches below normal
- Aesh % See Brecipitation table, departure from normal, past 12 months
Eﬂ-—E’;' % SN column). This was the second driest year on record for the Central
= C Hills Region: the fourth driest for the Northeast Hills Region; the i .
D0, ; o 5 fifth driest for the Northeast Region; the sixth driest for the North [ December 199 1
Usca~+ » Centra] Region; and the seventh driest for the Central and West -
s23sg= g Centra}re%ions. Fernbarnk {Hamilton County) reEorted the greatest
ST el f o amount of precipitation for the year, 48.49 inches. The Marleita Compiled By David H. Cashell
T RS & &g area (Washington County) also reported more than 48 inches of Hydrologist
IFT s = precipitation. North Georgetown (Columbiana County) reported Water Inventory Unit
=] T8 o the least amount, 22.83 inches. Several areas in the central and Yy
9 a northeastern portions of the state reported less than 25 inches of
2, 38 5 precipitation g the year. An isohyetal map and regional averages
5 B with percentages of normal precipitation for the 1991 calendaryear -
0 6"?; appear below. PRECIPITATION for December was above normal in the eastern | PRECIPITATION ¥
3 g ] Precipitation during 1991 was below normal exeept during and southern portions of the state and below normal in the northern | DECEMBER 1991
3 5 A March, April and December when monthly precipitation was above and western portions. The state average was 3.17 inches, 0.59 inch
% o =3 normal. Water supplies and agriculture were adversely affected by . above no . Regional averages ranged from 5.61 inches, 2.65
2 = drought conditions. Many public water supplies initiated varous - inches above normal, for the South Central Region to 1.40 inches,
N = 3 types of conservation or use restrictions. Al]zhough June was the 0.81 inch below normal, for the Northwest Region. West Union 2
> g o second driest on record and the May through August period the (Adams County) reported the greatest amount of precipitation for the
8 R fourth driest, agricultural crops f: better than expected due to month, 7.00 inches. Van Wert {Van Wert County) reported the least I
= =N timely rains. Hay crops were the most severely impacted. In | amount, 1.05 inches. & 4
2 oo additionto 1991 beingadlg year, temperatures averaged wellabove | Precipitation during December fell in a typical pattern being ;
—~ s normal ranking it as the warmest on record. : greatest in the south and southeast diminishing in amount to the 3
PRECIPITATION i north and west. The most notable precipitation for December fell on
! December 2-3. The south-central and southeastern portions of the
1991 CALENDAR YEAR ; state received 2-3 inches with unofficial amounts of more than 4 n

inches reported. Flash flooding was reported in Scioto County as well
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as in Athens, Meigs, Lawrence, Washington and other nearby coun-
ties. Precipitation amounts from this storm diminished to the north
and west to less than 0.5 inch. The southern halfof the state received
another 1-2 inches on December 12-13 with up te 0.5 inch falling in

; the northern portion of the state. The third week of the month was 21
: rather dry in most locations with less than 0.5 inch falling in the
eastern half of the state. All but the extreme northern portion of the 2
state received precipitation on December 21-23 with the southern
portion of the state again recording thseﬁreatest amounts of 1-2
inches. Most areas of the state received some precipitation on 4

December 28-29, but generally less than 0.5 inch.

Precig:itation for the 1992 water year is below normal throughout
most of the state with o the "South Central, Southeast and
Northwest regions having above normal precipitation. The state

average is 6.98 inches, 0.59 inch below normal. Regional averages E
range from 9.35 inches, 2.32 inches above normal, for the Northwest
Region to 5.52 inches, 1.82 inches below normal, for the Central Hills
Region.
Precipitation for the 1991 calendaryearwas belownormal through-
out the state. The state average was 31.23 inches, 6.34 inches below g
normal. For the state as awhole, 1991 ranks as the eight driestin 109
! years of record, justahead of 1901 (31.27 inches), 1987 (31.38inches)
I and 1988 (31.51 inches). Regional averages ranged from 39.08
! inches, 2.21 inches below normal, for the South Central Region to

____ Amount (in)

26.69 inches, 7.34 inches below normal, for the North Central Region. Northwest
{continued on back}
Won Conral 5 PRECIPITATION i
2%.31 :
Palmer
DEPARTURE FROM NORMAL (IN.} Drought
Regian This Past Severity : West Central
Month | 3 Mos. 6Mos. | 12Mos. | 24Mos. | Index :
Northwest -0.91 +2.32 +0.78 298 | +865 )] -1 : % ;
; North Central -0.79 0.5 -2.40 -7.34 +4.53 | -3a Southeast i
a1 Average (in) Northaast -0.08 -1.39 -3.74 844 | 4733 4.0 473
85 Percent of normal Woest Caniral -0.47 -1.61 -4.78 8.18 +722 | 40 Southwest T4
Cantral +1.13 -1.02 -4.20 -8.60 +6.48 -4.3
SUMMARY Central Hills +0.11 -1.82 -4.50 -10.00 +5.99 5.1
December's Precipitation was above normal in the eastern and - Northeast Hills +1.21 1.48 303 9.20 +6.41 AT
southern portions of the state and below normal in the northern Southwest +1.05 157 2.41 285 1296 | o8
and western portions. Streamflow was noticeably below normal - - - - - - STATE
statewide. Reservoir storaﬁtienmmajned below normal. Ground- South Central +2.65 +0.79 012 -2.21 +539 | 0.9
water levels continued to decline in most areas but limited improve- Southeast +2.01 +0.39 -0.71 -3.32 +10.90 -1.9 317
ment was recorded in a few locations. Lake Erie level rose and was State +0.58 .0.59 258 £.34 +7.80 ' 123
0.5 foot above normal. " & . Average {in)
*Above +4 = Extreme Molst Spell  -0.5 To -0.9 = Inciplent Drought :
in c?lt;tﬂb“gdofvrﬁgcipita] “‘m]f"r 139313 ﬂirigig“ﬂﬂ? 1 c'hz-ii Sitngl’rllef;:c%i‘l 3.0 To 3.9 = Very Moist Spell -1.0To -1.2 = Mild Drought | Percent of normal :
S oW, TESEIVOl g 4 g d ier Sto bel H 2.0To 2.9 = Unusual Moist Spell  -2.0 To -2.9 = Moderate Drought 4&/
treamflow, TVOIr an g‘roun -waler storage was below normal 1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought s
from mid-spring to the end of the year. Lake Erie remained above 0.5Te 0.9 = Inciplent Moist Spell  Below -4.0 = Extreme Drought

its long-term average throughout the year. 0.4 To-0.4 = Near Normal



7 MEAN STREAM DISCHARGE

STREAMFLOW during December ® GROUND-WATER LEVELS %

Supplies declined as evaporation
was below normal throughout the state. ﬂ.ng

demarnd increased and inflow

This Month Flows were low enough to be consid- diminished durln%hthe late sprﬁlg . .
Drainage | Mean % of % of Normal Past ered deficient in all but the northwest- and summer months and into fall. Based on daily lowest level in feet below land-surface datum
River and Location Are;l Disgg_grge Normal > Vs B hios 5 Mos ern portion of the state. December's At the end of the year, surface
(Sq. ML) | (CF8) . . > . flows increased from November's ﬂot\gs supplies were noticeably belownor- Index h_ﬂrgiasn De grtrll"a Change In feet from:
Grand River near Palnesville 685 258 15 1 12 in most areas; an excepton was in the in many areas. Well Location Aquiter
Great Miami River at Hamilton 3,630 763 32 36 ' 99 Maumee Riverwhere this month's flows T Fari — M::;h Normal '-'“; ’;“:“‘h YGLAORL
Huron River at Mifan a7 33 21 28 30 78 were less than the noticeably above GROUND-WATERLEVELS d F-1 -Lshvs, Tallleld Co, | Sandsione 2. .85 — 54
normal November flows. The prelimi- ing December exhibited mired to Fa-1 | Jasper Mill, Fayetta Co. | Limastone 11,64 -3.35 +0.38 -4.48
Kllbuck Creak at Kilbuck o 158 a1 52 38 2 nary figure of 259 cfs for the Grand sp%nse‘;emf,nd the state. Water Fr-10 | Golumbus, Frankiin Co. | Gravel 43.00 141 -0.04 41
Lillo Baaver Craek near East Liverpool 496 188 40 43 37 78 River near Painesville gauging station levels in the majority of aquifers H-1___| Harison, Hamilton Co. | Gravel 24.44 1.78 -0.03 -3.94
Maumee River at Waterville 6,330 | 3058 69 120 98 101 is the lowest for December for its short continued to decline slightly; many Hn-2a | Dola, Hardin Co Dolomit 12.00 595 +0.19 5.61
Muskingum River a McConnelsvill 7422 | 2.808 18 45 a2 95 perlod of record, only 17 years. tfers had hat stable wa- T-2f Dok, Zardh co. Zomie ; = - —
. : aqutlers hac, somewhat stable wa Po-1__| Windham, Porlage Co Sandst 22.57 2.09 0.44
Sclote River near Prospact 567 3 13 21 21 a0 Flows at the be%nning of the month terlevels and a few aquifers started 9 neham, Porlage Co. Ancstone : = =
were rroticeably below normal through- showing some Improvement Tu-1 Strasburg, Tuscarawas Col Gravel 15.84 -2.74 +0.09
Scloto River at Higby 5,131 1,344 a3 42 45 87 out the state. Most basins in Groun: d-%va tcrlcvelshlgto i are
Stillwater River at Pleasant Hill 503 66 20 29 34 81 eastern fﬁorﬁon of the state had their rising throughout the state ma De- ] GROUND-WATER LEVELS

lowest flows at the beginning of the

th. The remainder of the state's

o~ cember. Current levels continue to res?ond to the year's drought
draina,%e basins had their lowest flows on various days duri:§
Decem!|

conditions as precipitation continues to fulfill soil moisture require-
ments. As soils become saturated, improvement in ground-water

MEAN STREAM DISCHARGE #% r 18-23, Flows gle(:_ma%ed rgpidly folltizlwing it'he \ﬁdldespm oy storage is expected.
recipitation on Decem 2-3. reatest flows for the mon R : .
E)llov?ed. generally occurring on December 3-4.  Flooding was Gmunfd-watgi:r levels generally rarllge {rom l‘fi%aﬂy 2 feet tormore 14 H-1 Haﬁmson (sand anti...gra'ye!.a uifer)
reported in the southeastern portion of the state with Scioto County than 4.5 feet below normal. Current levels are from about 1.5 feet to 5
GREAT MIAMI RIVER at Hamilton thgilardest hit. Althou ﬂml:,g gradually increased throughout the more than 6 feet below the December 1990 levels. Several observa- 15
Drainage area: 3630 sq. mi. month with several spikes follo local precipitation, flows re- tion wells in the central and eastern portions of the state reached 16
3.0 mained noticeably below normal‘:.‘inﬁ'le end of the month. record-low levels in December including index wells F-1 and Tu-1
. \ o ; (see Ground-Water Levels table on this page for aquifer type and 17
Sh'ea.mﬂot\[:r for theﬁ!l)Q 1 calendar yt:a.tf.1 was at glr b%low normal location). 18
thro tate, tarted rrnal
20 \-—\\ flowglgwihgl}lltﬂ o ;ﬁngtfm Ngegfeas.r's Da;viin nngg;e:regsa oiqvtﬁ:gtate. Ground-water storage during 1991 varied greatllybetween the first 19
- and second es of the year. Calendar year 1991 started with
» However, by mid-spring flows had fallen to below normal where they
; S ground-water levels noticeably above normal in response to the 20
- X remained until the end of the year. The only major exception was in record amount of precipitation during 1990. However, as 1991
1.0= \Y the Maumee River basin where flows fluctuated between above and d d e devel ged d d-water levels H 21 : ,
s N =t below normal levels. Although very few new record low flows were l]?er:gr:sds:a 'ael;%‘mn g.{m::idt_wea(;_p le\:?s ﬁragugugla ﬁrbi‘i'gw A7 N .
s TN O S recorded, the helow normal flows did adversely affect surface water nor;P:al and by the yea.tz‘s egd groggd-;vater storage was at record- 22 AYER S
0 supplies in some locations. low levels for many areas in the central and eastern portions of the 23 Py — -
state. Supply deficiencies were reported in several areas with shallow
RESERVOIR STORAGE f te ly during December d and/ ppglnal aquifers
L BEAVER CREEK East Liverpool or water sup| ember de- ©T mar ers.
Dn,;li-,l;sge area: 498 sq. mrfar - creased in the Mahoning River basin and mglgased in the Scioto River

basin. Storage remained below normal in both basins. Reservoir

3.0 " LAKE ERIE level rose slightly during December. The mean level
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2.0 - &nd storage In the Scioto basirs tnden rvoirs was 57 percent of December 1990 level and 1.75 feet above Low Water Datum. b
e . rated capacity for water supply compared with 55 percent for last Lake Eric level started 1991 at 1.76 feet above normalin January. :
-~ s th 104 fo e The lake level rose seasonally through mid- and then began to
0 month and percent for December 1990, year
1. NI - Surface-water supplies were adequate in most of the state de(t:]i{lhe notict:a.bl;rf}l:utU regmjned above the]cfgng—tennaverage through-
i NN N 50 = I during 1991; a few local exceptions were noted in communities with precipltation in the Lake Eric st for 190, oo raged 316 inchea,
0 R limited storage capacity. Many public water supply managers -2 inches below normal. For the entire Great Lakes basin, precipi-

initiated voluntary or mandatory conservation programs to curb
demand. Surface supplies starfed the year at or above capacity.

tation averaged 35.0 inches, 2.8 inches above normal.
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