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SUMMARY

PRECIPITATION was below normal throughout most of the state.
Streamnflow was above normal statewide except in the northeast
portion. Reserveir storage increased and was above normal. Ground-
water levels rose neticeably, but still-range: up to 3.5 feet below
normal. Lake Erie level increased contra-seasonally but is at its lowest
January level in 22 years.

NOTES AND COMMENTS
TWO NEW EMPLOYEES JOIN GWRS STAFF

The ODNR Division of Water, Ground-Water Resources Section
(GWRS) has added two new employees to its staff. Mike Angle, an
Akron native, has joined the GWRS Mapping Unitasa hydrogeologist.
He will be mapping the state's ground-water resources and usingthe
DRASTIC system to produce poliution potential maps. Mike received
his bachelor and master of science degrees in geology from the
University of Alron. While working toward a Ph.D. at Miami University
(Oxford), he traveled twice to the Dry Valleys region of Antarctica.
Mike worked with the ODNR Division of Geological Survey from 1984
until present as a glacial geologist. Mike, with his wife Katie and two
children live near Pataskala.

Linda Fair, a Columbus native, joined the GWRS in December as &
technical typist. Previously, she was employed with Trans Union
Credit and The Ohio State University theatrical department. This
spring, Linda will begin persuing a degree in secretarial science. Linda
and her husband Tomreside in Calumbus and are expecting their first
child in August.

OHIO RIVER BASIN CONSORTIUM FOR RESEARCH AND EDUCATION
ANNUAL SYMPOSIUM

The fifth annual scientific symposium will be held in the Stocker
Center, Ohio University, Athens, Chio, on September 6-8, 1989. The
symposium theme is Water Quantity and Quality Problems in the Ohio
River Basin. Papers are sought in the areas of surface and ground
water, droughts, water pollution, natural hazards, floods, manage-
ment systems and social and economic impacts.

Abstracts should be submitted to the Symposium Program
Chairman Dr. Tiao .J. Chang, Department of Civil Engineering, 135
Stocker Center, Ohio University, Athens, Ohio 45701, (614) 593-
1462, Please submit three (3) copies of each abstract. The abstract
should be typed and double-spaced (200 words maximum} including
the paper's title, author(s) namels), and affiliation(s). The submitting
author must include, on a separate page, his full mailing address and
telephone number. THE DEADLINE FOR SUBMISSION OF ABSTRACTS
IS MARCH 15, 1988.

RIPARIAN WATER RIGHTS CONFERENCE

A conference to discuss riparian water rigtits will be held on April6,
1980 in Cincinnatl, Ohio. Several organizations have joined to sponsor
the conference: the Chio Water Advisory Council, the Ohio River Basin
Commission, The Ohio State University Water Resources Center and
The Water Management Association of Ohio. For further information,
contactthe OSU Water Resources Center at {614)292-6108 or ODNR
Division of Water at {614) 265-6758.
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PRECIPITATION for January was below normal throughout the
state except in the South Central Region where it was slightly above
normal. The average for the state as a whole was 2.36 inches, 0.40
inch below normal. Regional averages ranged from 3.46 inches, 0.09
inch above normal, for the South Central Region to 1.86 inches, 0.81
inch below normal, for the West Central Region. Greenup Locks and
Dam {Scioto County) reported the greatest amount of precipitation
for the month, 4.67 inches. Congress (Wayne County) reported the
least, 1.18 inches.

Generally, the buik of the precipitation for most stations fell during
the first two weeks and the last week of the month, Very little
precipitation fell during the third week except along the Ohio River.
With the above normal temperatures, most of the precipitation was
in the form of rain. Chardon (Geauga County) reported 7.1 inches of
snow for the month, 16.9 inches below normal. Generally, precipitation
amounts for any particular day were less than 0.5 inch at most
stations. In the southern portion of the state daily amounts of more
than 1 inch were reported at some stations onJanuary 8.11,and 16.
Minor flocding was reported in the northwestern portion of the state
on January @ and 11.

Precipitation for the 1989 water year 50 far is above normal
statewide except in the Northeast Hills Region where it is slightly
below normal. The average for the state as a whole is 11.34 inches,
101 inches above normal. Regional averages range from 12.80
inches, 1.46 inches above normal, for the South Central Region to
9.97 inches, 057 inches below normal, for the Northeast Hills Region.
Precipitation was slightly above normal in October, noticeably above
normal in Novemnber, but below normal in December and January.
Precipitation in the first four months of the. 1989 water year is 3.5
inches greater than it was for the same period in the 1888 water
year. Adequate precipitation during the next few months (the
remainder of the water supply recharge season}will be necessary for
a continuation in the improvement of water supplies noted over the
past few months. .
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MEAN STREAM DISCHARGE

RESERVOIR STORAGE LAKE ERIE LEVELS GROUND-WATER LEVELS
FOR WATER SUPPLY at Cleveland
574
GREAT MIAMI RIVER at Hamiflon MAHONING RIVER BASIN % %z&7&%%? 7 H-1 HARRISON (sand and gravel aquife/j
. ) ) . } 14 7 7 % 7
Drainage area: 3630 sq. mi. 100 Base period: 1946-1980 T1 573 | 96 [B6 1 % % ﬁ/l Z B5]geq 86 Iy /// /////// f Y ://;7/{ /,Z/ .
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LITTLEBEAVER CREEK nearEastLiverpool > SCIOTO RIVER BASIN 5 969 o 23 Fsa—f+- / =
Drainage area: 496 sq. mi. ‘g Base period: 1957-1980 b= 34 a4 34 54l “prafe-t
- 11 . = 34 v 24 87 ¥
g o L vz a5 A Bzl | T
**a E ao b / ..0' '-.... //777 34 34736 %%// f/ 64,64 //A/
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= NROVAE J A S O NDUJFMAM., — Hn-2a DOLA (dolomite aguifer) |
' ./ o 70 <pée 1988 1989 g 5 2 &%gm%&
a4 2 60 ER 05 22 G G e M
==t JASOND JFMAMY LAKE ERIE level for January increased contra-seasonally. The @ 7 flor 78 T el
1988 1989 7 mean level for January was 570.37 feet (IGLD-1955), 0.16 foot above 2 B I - A 7165
- ) last month's mean level and 0.90 foot below the January 1988 mean =% L[ K 7,
MAUMEE RIVER at Waterville RESERVOIR STORAGE for water supply for January increased in level. This month’s levet is 0.55 foot above nermal and 1.77 feet above 2 9 .. K 7//7/
Drainage area: 6330 sq. mi. both the Mahoning and Scioto river basins. Storage was above normal Low Water Datum. This is the lowest January level since 1967 T 10 il teue 7/ /ﬂ
in both basins. , 2 77 77
Reservoir storage at the month's end for the Mahoning basin index . = 1 7 /A 4\ ;}/V Y
reservoirs was 74 percent of rated capacity for water supply _ GROUND-WATER levels rose during January throughout the state. T 12 PrAaBing 7 7 /: %
oy comnpared with 69 percent for last month and 61 percent for January Rises in most aquifers were greater than those usually observad, 2 F /14 404 |/ 7/7/, b
4L 1988, Storage at the manth's end for the Scioto basin index Genera}ly, ground-water levels rose steadily throughout the month. 5 % A/ ///J 64 A ,{/ A
AN *. reservoirs was 102 percent of rated capacity for water supply Exceptlongtoth[swerenofced In some unconsolidated aquifers where ] 14 o 47%7 64 6517 ”
Ao compared with 88 percent for last month and 47 percent for levels dedlined slightly during the second half of the month. Generally, = 15 / // 7 164165165 7777
A - A January1888. This is the first time since March 1986 that the rmonth levels in the southern portion of the state are higher than those of a G, il rzsva A1
- ok end storage in the Scioto basin index reservoirs was greater than its year af&:D and lower ml ;chg g?erﬂ;%rr; portion, I(}l:cménd-.\gatér I;;reli :
rated capacity for water supply, range from near normal to 3.5 feet below normai statewide. Greates -
pacty PPy departures from normal are in the limestone/dotomite aquifers in 1 Po-1 WINDHAM {sandstone aquifer)
SCIOTO RIVER at Higby the narthern and western portlons of the state. Observation well Tu-1 777 VA A 7
. . N . STREAMFLOW for January was above normal throughout most of {Strasburg, Tuscarawas County), representing a sand and gravel 15 //Ay/ / ,///éf/',/ﬁ,/;//,//f
Drainage area: 5131 sq. mi. th Only in the northeaste . flows bel i : : ¢ g 47 Y, A 4T
e state. Only in the northeastern portion were flows below normal, aquifer, reached arecord January low on the first before beginning to 16 |—fa7ppsAssk 44 a7t—]
Flows in the southwestern partion of the state were great enough to rise. G U7
be considered excessive, Generally, flows .?Iowlydecregsed during the Generally, recharge to ground-water suppties has been better thus 17 v 22147 = 7677
first week of the month; increased significantly during the second far in the 1989 water year than in the 1988 water year. Last year, 18 75175175176
. . weak when the highest flows were observed; and slowly decreased levels continued to decline through January in mest areas of the 19 = SAM
Z. . the remainder of the month. Fiows at the month's end were above state. Unseasonal warm temperatures during this January kept the 20 el S
1. " normal in the western half of the state and below normal in the soils from freezing, thus allowing the precipitation that fell during the ot T
; va e eastern half. January flows were greater than December flows month to infiltrate easily. With normal precipitation during the next 21 5454 54188
- throughout the state. . . few months, a continuation in the improvement of ground-water 25 53 5475 4?
JASOND JFMAM.J tf‘:?a" fgusihange and PETCETM?"’ qr;;-:-nal ;tsitged;“g;’é gauging storage can be expected: however, a return to normal ground-water o N AR3154 154154 P )]
3y stations for January were: Great Miami River, 7, , 226 percent; storage may take a longer period of time, A, 7 777V
1988 1989 Little Beaver Creek, 450 cfs, 72 percent: Maumee River, 7,998 cfs, g v gerp . M / i
207 percent; and Scioto River, 7,566 cfs, 134 percent. JASOND JFMAMJ

Base period for all stream: 1951-1880

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

Po-1, 1847-1979

Normai . .. ... current
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NOTES AND COMMENTS
Baytiss L. “Rock” Prater Honored

Bayliss L. “Rock” Prater received the “Water Conservationist ofthe
Year Award” from the League of Ohio Sportsmen at their annual
meeting on February 25 in Akron. Prater was recognized for his
efforts as chairman of the Ohio Water Advisory Council, a seven-
person council appointed by the governor to advise the chief of the
Division of Water in carrying out the duties of the division. Prater has
also been active in speaking out for wise water use, wetland
protection and restoration, and the need for floodplain legislation.
Prater and his wife Kathleen have put into practice many of their
water conservation principles at their farmstead “The Last Resort”
near Willard.
NEW PUBLICATION

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

THE GROUND-WATER RESOURCES OF TUSCARAWAS COUNTY by
DOUGLAS J. BARBER.

Ground-water Tesources maps are prepared by staff hydro-
geologists. These maps show the regional greund-water characteris-
Yics based on interpretations of water well drilling records and local
geology. These color-coded maps provide well log data for many paint
locations. Information provided by the maps include typical depths of
wells, water-bearing formations and estimated ylelds for wells in the
area. )

Ground-water resources maps can be used as a guide to locating
new or expanding existing ground-water supplies. They are useful to
homeowners, ground-water consuitants, engineers. planners and
developers.

Available County Ground-Water
Resources Maps
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Ordering Information STATUS

Ground-Water Resources
Maps are available for $6.53
(includes postage, handling
and tax), from ODNR
Publications. Fountain
Square, Bldg. B-1, Columbus,
Ohio 43224.
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. PRECIPITATION
ERRATA: Please note that the date of last month's report {January FEBRUARY 1989
1989) was inadvertently printed as January 1988. Also, the precipita-
tion isoheytal map was incorrectly dated as January 1988. Please

make these corrections on your copy.

1

PRECIPITATION for February varied greatly throughout the state 1
being noticeably below normal In the northwest portion increasing to
noticeably above normal in the southeast portion. The average for the
state as a whole was 2.85 inches, 0.61 inch abeve normal. Regicnal
averages ranged from 6.84 inches, 408 inches above normal, for the
South Central Region to 0.87 inch, 0.97 inch below normal, for the
Northwest Region. Chesapeake (Lawrence County) reported the
greatest amount of precipitation for the month, 8.67 inches. Grand
Rapids (Wood County) reported the least, 0.54 inch.

Precipitation fell during every week of the month. Two notable
storm periods brought heavy precipitation to areas in the extreme 3
southern portion of the state, decreasing to almost nothing in the
northwest portion. The first storm on February 13-15 produced 4
precipitation amounts of up to 4 inches and the second storm on 5
February 20-21 amounts of up to 3inches. Greatest amounts in both
storms were received along the Ohio River. Minar flooding was
reported following both storms.

Precipitation for the 1989 calendar year thus far is above normal in
the southern haif of the state and below normal in the northern half.
The average for the state as a whole is 5.22 inches, 0.22 inch above
normal. Regional averages range from 10.30 inches, 4.15 inches
above normal, for the South Central Region to 2.91 inches, 1.11
inches below normal, for the Northwest Region. 0.87

Precipitation for the first five months of the 1989 water year is 47
above normal statewide: an exception is inthe Northeast Hills Region

Northwaest

Northeast
1.99
02

North Central
1.22
65

Central Northeast

where it is slightly below normal. The average for the state as awhole "2': gg Hills
is 14.18 inches, 1.61 inches above normal. Regional averages range West Comtral A ot - 271
from 19.64 inches, 5.52 inches above normal, for the South Central 1 67 113 122
Region to 11.65 inches, 0.63 Inch above normal, for the North Central :

Region. . 79 Southeast

4.28
172

Southwest

3.81

STATE

145 South
Central 2.85
6.84 127

Average {in)

246 )15 O LU
- Percent of normal
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MEAN STREAM DISCHARGE RESERVOIR STORAGE LAKE ERIE LEVELS GROUND-WATER LEVELS
FOR WATER SUPPLY ' at Cleveland
574
GREAT MIAMI RIVER at Hamilton MAHONING RIVER BASIN WA &/%Z%% /7¢ Y 7 H-1 HARRISON (sand and gravel aguifer)
: . : il . 14 P77, 77T,
Drainage area: 3630 sg. mi. 100 Base period: 1946-1980 ] 573 186 [86 /// 861 _AZ/ 85156 g6 / 7/ Yo %// ///////
% . a5 | 86786787 < 86 15 _é/ /f// 99 ézs. 7
N 3 18 58 27247/ BIE 64 %
/\ E.' 80 - /- o 572 17 //7/7/ G 4
Tt 32 PIE i B . 18 P44 5€ 58
. 2 & W | A ) 2 57 L .. o j//
_ e g 50 o \\_ I I 20 5/450 —
. sala [ A " S 40 :J:J 570 -_.-—-—..__,-—-—‘ - 79 Lo ._.
£ z il Ty wave e 21 [ PO
< ° 22 - o8 P
LITTLEBEAVER CREEK near EastLiverpool = SCIOTG RIVER BASIN ‘5 569 . 5 23 Is4 . T _." f,,_. 52
Drainage area: 496 sq. mi. ’g Base period: 1057-1980 = 34 34 34 [ I /i
11 : b 34 v 24 87 7
& 108 2 58 S 27754 o SAo os B4 272183 65 AL, //A//, 2
- P | £ O A T /77 3434 1 36 /%7// Y o084 “3
o E sl [ 1 so7 220200 4044
.- . ] o J A S O NDJFMAM.UY —_ Hn-2a DOLA (dolomile aquifer}
e Ll Y . 70 1/ 1988 1989 SIS 77 A, m%m
oL | . 60 T - 45 +781601501 781561 56
T 1T 5T T A SO ND T Mean discharge and percent of normal at the index gauging = 6 [5758]%5 %‘75 72]7® NI
- = 1088 1989 stations for February were: Great Miami River, 2,498 cfs, 52 percent; o I 68]g5
Little Beaver Creek, 542 cfs, 66 percent: Maumee River, 2,874¢fs, 47 & g =t na }/’/’
- . ! o ., - )
MAUMEE RIVER at Watervile RESERVOIR STORAGE for water supply for February Increasedin percent: and Scloto River. 8,192 fs, 114 percent. 2 PANCTI p Y
Drainage area: 330 sg. mi. both the Mahoning and Sciotoriver basins. Starage was normal in the LAKE ERIE level rose during February. The mean level for February e 10 8 pat A
Mahoning _Fhver basin and above Elorma[ inthe Scnoto'Rwer pas:m. was 570.45 feet {IGLD-1955), 0.08 foot above last month’s level and = 11 // 65%, /]
Reservoir storage at the month's end for the Mahoning basin index 0.65 foot above normal. This month's mean level is 0.87 foot below = N 6a / A
reservoirs was 77 percent of rated capacity for water supply the February 1988 level and 1.85 feet above Low Water Datum, g 12 N7 7 Yl
compared with 74 percent for last month and 73 percent for L2 33 T o
February 1988. Storage in the Scioto basin index reservoirs was 104 GROUND-WATER LEVELS for February rose throughout the state, & 14 V//// ;A 64l ,é//f,//
percent of rated capacity for water supply compared with 102 Generally, levels remained stable or declined slightly the first half of 2 64 S
percent for last month and 88 percent for February 1988. the month and rose the second half. Ground-water ievels in the N 7/%/% Y/ /6/4 6/5 65 77%' 7,
southern portion of the state are noticeably higher than those of a &l
STREAMFLOW for February was below normat throughout most of year ago and in the northern portion, lower. Ground-water storage
ti;e state, Or;]% the slgut;ch cen;ral and :'?uthea:tern prc_vtl:tionsf l;ﬁd has incr;ased considerall)ly dul;iel'lg 'ghf past fewI rr;(;nths bliit liwle]Is Po-1 WINDHAM (sandstone aquifer)
; above normal flows. February flows in the western portion of the remain from near normal to 3 feet below normal. As the end of the 14 |7 7 V77T 7,
SCIOTO RIVER at Highy state were less than January flows and in the eastern portion, water supply.racharge season begins to draw near and with above 15 // {;;’A:’/// /,/ ://;//A// ’{ 7
Drainage area: 5131 sq. mi. greater. Generally, flows slowly decreased during the first two weeks information in mind, we urge thase responsible for managing water ElZ 7% ALY, LY, 147]
of the month and increased sharply on February 14 in response to supplies, especially ground-water supplies, to monitor their respective 16 47 7// /// % /7//// 47
precipitation. Minor flooding was reported on February 15-16 in the situations and plan accordingly. 17 (227 7 A7 LY. 476 75
south central and southeastern portions of the state. Greatest dally 18 4717 Ce1751 76176
flows occurred on February 16 in these portions of the state. SUMMARY - ye]t e
Significant precipitation on February 20-21 also resulted in minor Precipitation was noticeably above normal in the southern portion 19 . S
floading of low-ying areas in the southern portions of the state on of the state and below normal in the northern portion. Reservoir 20 M F
February 22. Greatest daily flows in the southwestern and north- storage increased and was above normal, Streamflow was below o1 §54 Wl Bl 54188
eastern portions of the state occurred on February 22. Generally, normal except in the southeastern portion where it was above 54|54 -~ = A VPRI
 ASOND JFENMAN S flows at the month’s end were greater than flows at the beginning of normal. Lake Erie level rose and is 0.65 faot above normal. Ground- 22 /A 1A 93153[54 54|54 “';'//// 7
the month, but below normal. water levels rose but still remain below normal. 23 . //2 /25 // 7 // I 7
4 ASOND JFMAMUJ

1988 1989

Base period for all stream: 1951-1980

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

Normal . . . ... current Po-1, 1947-1979
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SUMMARY

Precipitation was above narmal throughout most of the state exceptin the
northwestern portion where it was below normal. Streamflow was below
normal throughout the state. Reservoir storage increased and was above
normal in the Scioto River basin but below normai in the Mahoning River
basin, Lake Erie level rose and is 0.54 foot above normai. Ground-water
storage continues to improve but remains below normal.

NOTES AND COMMENTS
NEW FORMAT FOR MONTHLY WATER INVENTORY REPORT

In response to the camments and suggestions solicited and received last
fall, | have incorporated some new information and redesigned the format of
this report. Some additional information and changes may be included at a

later date. Comments from readers are always welcome.
-DAVID H. CASHELL

NEW PUBLICATIONS
THE GROUND-WATER RESOURCES OF 5CIOTO COQUNTY
BY JAMES M. RAAB

Ground-water resources maps are prepared by staff hydrogeologists.
These maps show the regional ground-water characteristics based on
interpretations of water wel! drilling records and local geclagy. These color-
coded maps provide well log data for many point locations. Information
provided by the maps include typical depths of wells, water-bearing
formations and estimated yields for welis in the area.

Grounc-water resources maps can be used as a guide to locating new or
expanding existing ground-water supplies. They are useful to hotmeowners,
ground-water consultants, engineers, planners aril developers. The cost is
$6.53 (includes postage and tax).

GROUND-WATER POLLUTION POTENTIAL OF MERCER COUNTY
BY DAVID J. SUGAR

Ground-water pollution potential maps are designed to determine an
area’'s relative potential for ground-water pollution. The maps can be used as
a planning and management tool for administrators, commissioners, zoning
boards and others to help them make educated decisions about local
development and siting of potentially polluting operations or activities. The
systern optimizes the use of existing data to rank areas with respect to
pollution potential to help direct investigations and resource expenditures
and to prioritize protection, monitoring and clean-up efforts.

Mapping an area's potential for ground-water pollution is a relatively new
idea, This map uses the DRASTIC system as deveioped for the U.S.
Environmental Protection Agency by the Naticnal 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
mapping of hydrogeclogic settings. Low DRASTIC values indicate low
potential and high DRASTIC values indicate a high potential for contarnination.
Areas of similar DRASTIC values are color coded for ease of reading. The cost
is $12.30 (includes postage and tax).

Copies of the two above publications may be obtained from:

ODNR-Pubiications Center
Fountain Square, Building B-1
Columbus, Ohio 43224
Make checks payable to ODNR Publications Center.

NEW EMPLOYEE JOINS GWRS STAFF

The ODNR Division of Water, Ground-Water Resources Section (GWRS) has
added a new employee to its staff. Tina Ray started as a temporaryin GWVR3
and recently became a permanent clerical specialist. Tina comes to this
section with much experience in the technical and human service fields. She
attended Capital University and plans to complete her degree in the near
future. Tina, her husband Al and three children live in Columbus. In her spare
time she enjoys traveling, reading and gourmet cooking.

Richard F. Celeste
Governor

PRECIPITATION for March was above normal throughout most of the
state: exceptions were in the Northwest and North Central regions where
precipitation was below normal. The average for the state as a whole was
4,01 inches, 0.63 inch above normal. Regional averages ranged frdm 5.43
inches, 1.51 inches above normal, for the Southwest Region to 2.07 inches,
0.80 inch below normal, for the Northwest Region, Fernbank (Hamilton
County) reported the greatest amount of precipitation far the month, 8.95
inches. Stryker (Williams County) reported the least, 1.17 inches.

Precipitation fell during every week of the month. A pattern of variation
very similar to February was observed with the greatest amount of
precipitation eccurring in the southern portion of the state decreasing to the
north and west. Three notable storm periods produced the bulk of the
month's precipitation for mast stations. Storms during March 5-6, 19-21 and
29-31 each produced amounts of 1 to 3 inches at various locations, Minor
flooding was reported on the last day of the month.

Precipitation for the 1989 catendar year thus far is above normal in the
southern half of the state and below normal in the northern half. The average
for the state as a whole is 9.22 inches, 0.84 inch above normal. Regional
averages range from 15.48 inches, 5.24 inches above normal, for the South
Central Region to 4.98 Inches, 1.91 inches below normal, for the Northwest
Region.

Precipitation for the first half of the 1989 water year is above normal
throughout the state. The average for the state as awhole is 18.19 inches,
2.24 inches above normal. Regional averages range from 24.82inches, 6.61
inches above normal, for the South Central Region to 14.18 inches. 0.30 inch
above normal, for the North Central Region. The above normal precipitation
during the 1989 water year recharge season has been beneficial for water
supplies.

The new precipitation table shows short- and long-term departures from
normal precipitation for each region for various time periods. This table
facilitates short- and long-term precipitation comparisons. The month end
Paimer Drought Severity Index, supplied by NOAA, is also provided.

- Lopmiyngintasy PRECIPITATION gypstatastvaiasiieg

Palmer
DEPARTURE FROM NORMAL (IN.} Drought
] : Past Severity
Reglon mmih 3Mos, | BMos. | 12Mos. | 24 Mos. | Index”
Northwest -0.80 -1.91 +1.04 -5.43 -8.27 +1.6
North Central -0.33 -1.41 +0.30 -7.60 -6.58 +H).6
Northeast +0.18 -0.38 +1.24 -2.45 -1.29 +0.7
West Central +0.95 -0.30 +1.28 -5.78 -10.34 -1.4
Central +0.84 +0.85 +2.21 -0.83 -7.08 +1.4
Central Hills +0.60 +0.28 +1.12 -2.30 -1.33 +0.9
Northeast Hills +0.71 +0.42 +0.62 -4.99 -6.29 -1.9
Southwest +1.51 +2.27 +3.76 -1.61 -7.95 +1.7
South Central +1.09 +5.24 +6.61 -1.57 -12.51 +1.8
Southeast +1,62 +3.15 +4,27 -0.99 -4,31 +1.5
State +0.63 +0.83 +2,25 -3.36 -6.60 EeEyyi

0.5 To -0.9 = Incipient Drought
-1.0 To-1.9 = Mild Drought
-2.0 To -2.9 = Moderate Drought
-3.0 Te -3.9 = Severe Drought
Below -4.0 = Extreme Drought

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

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

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

Compiled By David H. Cashell
Water Inventory Unit
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MMEAN STREAM DISCHARGE st nstpitasansipn STREAMFLOW for March was be- GROUND-WATER LEVELS rose SRR GROUND-WATER LEVELS At tuiigii ey

i low normal throughout the state. throughout the state during March. : .
This Month -
Drainage Meanls < % of Norral Past Flows in the northern portion of the Generally, net rises were greater than Based on daily lowest level in feet below land-surface datum
River and Lacation ‘ Area | Discharge Nqﬁr‘::; of Rormal, state were low enough to be consid- those usually observed in consolidated index ":"rg;?‘sn DEFP;’(;‘T‘]"" Change in feet from:
(S9. Mi.} | (CFS) N 3 Mos. 6Mos. | 12 Mos. ered deficient. March flows were aquifers and less than- those usually Wall Lacation Aquifer Month ‘Normal Last Month Year Ago
Grand River near Painesville 685 1,305 55 70 78 68 greater than February flows. Greatest observed in unconsolidated aquifers. F1 W. Rushville, Fairfield Co. | Sandstone 1352 057 +241 +1.31
Great Miami River at Hamilton 3.630 4727 78 82 8s 65 daily flows occurred on the last day of Levels in the southern portion of the Fa-1 Jasper Mil, Fayette Co. | Limestone 6.63 +013 | +024 +0.95
Huron River at Milan 37 256 34 62 58 52 - the month except in the northwest state are higher than those of a year ago Fr-10 Columbus, Frankin Co. . | Gravel 43.26 007 +0.29 1054
Killbuck Creek at Kiilouck 464 750 76 85 85 69 portion where they occurred late in and lower in the northern portion. HA Harrison, Hamilton Co. . | Gravel 2213 REID +1.00 +0.54
Little Beaver Creek near East Liverpoo! - 496 791 . 66 64 | 60 53 the third weel Flows at the month’s Ground-water - storage has improved Hn-2a Dola, Hardin Co. Dolarrite YY) 116 140 135
Maumee River at Waterville . 8.300 3.375 26 55 66 335 end were noticeably above normal considerably during the past fewmonths T Pot Windham, Partage Co, Sandstone ‘2080 - -1.14 +039 +0.10
Muskingum River at McConnelsville 7422 | 14400 87 93 89 70 statewide except in the northwest but levels still remain below normai Tud Strasburg, Tuscarawas Co.| Gravel 1380 302 Y 103
Sciato River near Prospect 567 444 45 49 44 38 portion where they remained defi- throughout mast of the state. - - :
Scioto River at Higby 5,131 9.040 93 101 85 s} cient. Widespread heavy precipitation The new ground-water level table ’ . :
Stiliwater River at Pleasant Hill ' 503 700 92 9 58 a4 during the last few days of the month contains the current monthly information for the seven “Index” R . v m
‘ . : resulted in minor flooding in the wells used by the Water Inventory Unit to evaluate the ground- GROUND-WATER LEVELS :
" southern portion of the state. water conditions statewide. We will continue to provide graphs - H-1 s -
The new streamflow table provides monthly data for ten stations representing the three major types of aquifers in Ohio. Additional HARRISON {sand and gravel %qu'fer)
MEAN STREAM DISCHARGE ANyt ) . X 14 Y R T
as well as cumulative data for various time periods. We will continue " observation wells are being analyzed to determine if they meet the 15 21172 //, 59 A’//’ 42 /]
‘ 1o provide the graphs of the four “Index” gauging stations. criteria as an “Index” well, and if s0, may be included at a later date. Y 777 A 68 7>
GREAT MIAM! RIVER: at Hamrlton : o _ _ : . & /58’/};/////'// 75 0.4 71
3.0 |L_Drainage area: 3630 sq. mi. RESERVOIR STORAGE for water supply for March increased in L . ' . 17 K5 ///’/ 27 64
‘ : both the Mahoning and Scioto river basins. Storage was above LAKE ERIE tevel rose slightly during March. The mean level for 18 v As0e0 T T 158
- . normal in the Scioto River basin but slightly below normal in the March was 570.59 feet (IGLD-1955), 0.14 foot above last month's ig N, :
20 _ Mahening River basin. _ mean level and 0.54 foot above normal, This month's level is 0.86 5 vz = g -
o : . T RESGI"VO]F 'storage at the month's end for the Mahonmg basin foot lower than the March 1988 level and 1.99 feet above Low 0 79 O A e
1.0 / b ) index reservoirs was 88 percent of rated capacity for water supply Water Datum. . _ . o 2 A e ‘e
N TV . compared with 77 percent for last month and 78 percent for March o : .22 O . AON Y ss|
! AL LA 1988. Month end storage in the Scioto basin index reservoirs was . _ ’ . . 23 K54 =1 /'_.g’ 7
0 . : - 110 percent of rated capacity for water supply compared with 104 : : ) g . . o4 P e a N 55
X percent for last month and 100 percent for March 1988, : _ . o5 < ,V/W 63 en _é 64 /A//:}w
LITTLE BEAVER CREEK near EastLiverpoo! | - - — ' ‘ ol 7% T s YA, A
Drainage area: 496 sq. mi. : ‘ _ K
30 ' Hn-2a DOLA (dolomite aquifer; ||
: - 0 5 777 77 P27 7R IZR 7
B [ vy, S
2.0 : = 7 S[s7[eefsatedvelry 60,59} 7456} 56
T I T Jeele:
1.0 I : £ . B, 77,05
— 0] 1. 0 8 ., | / ’//
E - : ,_:' 4 . B 9 R ..'. - VA/
F 0 eledend:] 10 N NSE - ,/A/'
2 N 77\ / 1
z 2 11 // 7 7 N 165 /
€ MAUMEE RIVER al Waterville L . & s Z
= Drainage area: 6330 sq. mi. - ‘ i - . : T 43 2 4405 : N LY // 2
2 3.0 : T RESERVOIR STORAGE FOR WATER SUPPLY A LAKE ERIE LEVELS at Cleveland e 8 Vo 64 dRRZZ 24
g : 574 1 8 e || B0
g . MAHONING RIVER BASIN Y B 15 P eates| 77
2 20 P R , : ZHAHHY s Y%7 177747/
& 2 _ ol 1046, A 7 Z A i
L 100 . Base period: 1946-1980 1 o I8 1 %fﬁéé%/ HLrss Z
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SCIOTO RIVER at Higby 2 S0f 2 \\____q ] : 7 P27 G
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continued from front

of the state has resulted in substantial improvement after several years of
below normal precipitation. Streamflow, reservoir and ground water storage
have all improved statewide. As the water-supply discharge season draws
near, the water supply situation appears favorable.

NOTES AND COMMENTS
NEW PUBLICATION
GROUND WATER POLLUTION POTENTIAL OF HAMILTON COUNTY

BY THE GROUNDWATER RESEARCH CENTER, UNIVERSTIY OF CINCINNATI
Ground-water pollution potential maps are designed to determine an

. area’s relative vulnerability to ground-water pollution. The maps can be used

as a planning and management tool for administrators, commissioners,
zoning boards and others to help them make educated decisions about local
development and siting of potentially polluting operations or activities. The
system optimizes the use of existing data to rank areas with respect to
poliution potential to help direct investigations and resource expenditures
and to prioritize protection, monitoring and clean-up efforts.

Mapping an area's potential for ground-water pollution is a relatively new
idea. This map uses the DRASTIC system as developed for the U.S.
Environmental Protection Agency by the National Water Well Association.
DRASTIC values, as shown onthe map, indicate an area's relative vulnerability
to contamination through the use of a numerical rating scheme and the
mapping of hydrogeologic setting. 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 Hamilton County, ground-water pollution potentialmaps are

available for Lorain, Madison and Mercer counties, Each map costs $12.30 -

{includes postage and tax). Copies of these publications may be obtained
from:

ODNR-PUBLICATIONS CENTER

4383 Fountain Square, Building B-1

Columbus, Ohio 43224
Make checks payable to ODNR PUBLICATION CENTER

NEW GROUND-WATER LEGISLATION PROPOSED

Representative David Hartley, of the 62nd House District {Clark County),
has introduced a ground-water bill (HB 476) which provides additional
authority to the Chief, Division of Water, in a ground-water conflict mediation
process and in the designation of ground-water stress areas. It clarifies
water use registration requirements and factors used to determine
reasonable use of water.

The 10-page bill also redefines a “well,” authorizes the chief to perform
ground-water measurements, and expands the information requirements in
filing well logs. In designating a ground-water stress area, the chief would
also gather information about an area's water use and establish a threshold
withdrawal capacity for the area. All persons owning a water withdrawal
facility within such area would register that facility with the division unless it
falls below the established threshold withdrawal capacity.

The bill outlines nine factors to be considered in determining whether a
particular use of water is reasonable, and thus would alter legislation passed
in the last session (HB 662) which added several factors not in accordance
with Section 858 of the Second Restatement of Torts of the American Law
Institute. This reasonable use section would apply to both surface and
ground water.

Mr.” Hartley's legislation attempts to address certain ground-water
quantity managernent initiatives of the state’s Ground-Water Protection and

Management Strategy. Ground-water quality initiatives are expected to be

addressed in separate legislation.

OHIO WATER WELL ASSOCIATION'S WELL CONSTRUCTION CONFERENCE
The Ohio Water Well Association (OWWA), Chio Department of Natural
Resources {ODNR) and Ohio Department of Health {ODH) are co-sponsoring a

welt construction conference to be held on June 23, 1989 at Camp Berrynear

Findlay. Ohio. Demonstrations of specific drilling and well construction
techniques as well as educational lectures will be offered. Experts from
manufacturers and suppliers of well drilling and construction companies will
also be present to demonstrate equipment and answer technical questions.

For more information contact Joe Lewis, Executive Secretary OWWA, 429
Forestdale Road, Ashland, OH. 448085, at (419) 281-9631. You may also
confact ODNR at (614) 265-6739, or ODH at (614} 466-1390.

Richard F, Celeste
Governor

PRECIPITATION for April was above normal throughout most of the state:
excepticns were in the Northwest, Northeast, Northeast Hills and Central
Hitls regions where precipitation was below normal. The average for the
state as a whole was 4.17 inches, 0.66 inch above normal. Regional averages
ranged from 6.06 inches, 2.25 inches above normal, for the Sowthwest
Region to 2.65 inches, 0.74 and 0.75 inch below normal respectively in the
Northeast and Northeast Hills regions. Sayre (Perry County) reported the
greatest amount of precipitation for the month, 8.54 inches. Moreland Hills
(Cuyahoga County) reported the least, 1.54 inches.

Precipitation fell during every week of the month. Light to moderate
precipitation occurred statewide almost daily during the first nine days of the
month. The northern portion of the state received the bulk of jts
precipitation during this period, Other notable storm periods occurred during
April 17-19 and 25-29, Storms during April 25 praduced amounts of 1-2
inches throughout many locations in the southern portion of the state with
over 4 inches reported in areas near Pigua and Versailles in the western
partion of the state. Storms during April 28 aiso produced 1 to Z inches at
many locations in the southern half of the state. Minor flooding was reported
in the southern portion of the state following these storms.

Precipitation for the first four months of the 1989 calendar year is above
normal in the southern two-thirds of the state and below normat in the
nerthern third. The average for the state as a whole is 13,329 inches, 1.5
inches above normal. Regional averages range from 20.61 inches, 6.63
inches above normal, for the South Central Region to 8.02 inches, 2.18 inches
below normal, for the Northwest Region.

Precipitation for the 1989 water year (Oct. 1988 to Sept. 1989)thus faris
above normal throughout the state with only the Northeast Hills Region

- being slightly below normal, 0.13 inch. The average for the state as a whole is

22.36 inches, 2.9 inches above normal. Regional averages range from 29.95
inches, 8 inches above normal, for the South Central Region to 17.47 inches,
0.34 inch above nermal, for the North Central Region.

The above normal precipitation during the past six or sever: months, the

- water supply recharge period, has improved the water supply situation

considerably. Noticeably above normal precipitation in‘the southern portion
continued on back
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Palmer
DEPARTLIRE FROM NORMAL (IN.) D:;ught
Region This Past SeveriEy
Month | BMes. | 6Mos. | 12Mos. | 24 Mos. | Index* -
.| Northwest -0.27 2,04 084 | -430 6.75 0.7
"| North Centrat +0.04 0.94 -0.03 6.35 -5.44 +0.5
Northeast .74 -0.74 -0.43 -2.58 -1.65 07
West Central +1.60 +2.11 +3.35 -2.28 137 +03.8
Central +0.85 +2.21 +342 +125 | -469 +16
Central Hills 0,05 +0.82 +1.38 -1.76 -1.00 06
Northeast Hilis [ -0.75 +0,44 +0.47 426 | 2-729 22
Southwest +2.25 +4.95 +5.81 +1.22 -5.05 +2.0
South Central +1.39 +6,54 +8.09 +0.66 -11,31 +1.8
Southeast +2.23 +5.54 +6.62 +2.27 -1.86 +1.6
State +0.66 +1.90 +2.80 -1.31 500 kr771717

-0.5 To -0.9 = Incipient, Drought
-1.0 To -1.9 = Mild Drought
-2.0 To -2.9 = Moderate Drought
-3.0 Ta -3.8 = Severe Drought
Below -4.0 = Extremne Drought

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

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

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

Water Inventory Unit Director
{ PRECIPITATION
APRIL 1989
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Based on daily lowest level in feet below land-surface daturmn

GROUND-WATER LEVELS showed marked
improvement throughout the state during

STREAMFLOW for April was above
normal throughout most of the state;

PRSPPI [EAN STREAM DISCHARGE

This Month
- exceptions were in the nerthwestern and April. Unconsolidated aquifers rose sharply
. River and Location Dr;:-]lige Diﬁﬂﬁ;ﬁ‘ge % of % of Normal Past eastern portions where flaws were slightly during the first week of the month in response Index Mean Departure Change In feet from:
(Sq.Mi.) | (CFsY Normal | 3pos. | 6Mos. | 12 Mas. below narmal, Flows in the western, south- to widespread heavy precipitation during the Welt Location Aquifer Month Nermal Last Month Year Ago

Grand River near Painesville 685 1944 143 76 87 78 western, and south central portions of the last few days of March and early April, but F1 W. Rushville, Fairfield Co. | Sandstone 12.50 055 +1,02 +1.66
Great Miami River at Hamilton 3630 | 12081 216 110 112 87 state were high enough to be considered declined during the remainder of the month. Fal Jasper Mill, Fayette Co. | Limestane 634 0.33 10.29 083
Huron River at Milan 71 293 100 &2 56 56 excessive, April flows were greater than Consolidated aquifers showed a steady rise Fr10 Columbus, Frankiin Co. Gravel 25T +0.50 069 +081
Killbuck Creek at Killouck 264 | 1008 140 84 90 73 March flows, - throughout the month. Generally, net rises b Rarrison, Hamilton Co. | Gravel 2035 0.18 +1.78 +2.32
Littte Beaver Cresk near East Lverpasi 256 500 % 7 o =8 Greatest daily flows occurred dur!ng fromlast moqth s levels ranged from equalto » . _ - . :

_ _ the first five days of the month resuiting gver three times greater than usually ob- Hn-2a | Dota. Hardin Co. .| Dolomite 668 +0.06 *+1.46 021
Maumee River at Watervile 6330 | 8798 93 50 69 59 from widespread heavy precipitation the served. Ground-water levels range from Po-1 Windham. Portage Co. | Sandstone 20.23 -1.01 +0.67 +0.55
Muskingum River at McConnelsvilte 7422 | 19.140 147 88 99 79 last few days of March and the first week slightly above normal to 2 feet below ngrmal Tu-1 Strasburg, Tuscarawas Co.| Gravel 12,51 -1.99 +1.48 +0.30
Scioto River near Prospect 567" 1197 169 67 63. 53 of April. An exception would be in some throughout the state. Greatest departures :
Sciato River at Highy 5131 15,131 203 120 114 - 91 western portions of the state where from nortmal are in the northeastern portion
Stillwater River at Pleasant Hill 503 | 2406 337 137 109 83 heavy thundershowers on April 25 re- of the state. ‘ '

JGROUND-WATER LEVELS gty iens’

Discharge (cu ft/sec/sq mi)

GREAT MIAMI RIVER at Harnilton
Drainage area: 3630 sq. mi.
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LITTLEBEAVER CREEK nearEastLIverpool
Drainage area: 496 sq. mi.
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MAUMEE RIVER at Waterville
Drainage area: 6330 sg. mi.
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Base period for all streams: 1951-1980
o P Y
Normal

sulted in the month's greatest flows
occurring the last few days of the month. Generally, flows decreased the last
three weeks of the month statewide with increases the last week noted only
in the western and southern portions of the state. Flows at the month'send
were excessive in the western and southern portions ofthe state, decreasing
northward to deficient fiows in the northeastern portion.

Minor local flooding was reported statewide the first week of the month

" and in the southern portion of the state the last week.

RESERVOIR STORAGE for water supply for April increased in the

Mahoning River basin reservoirs and decreased slightly in the Scioto River
basin reservoirs. Storage was slighy above normal in both basins. This was
the first month since May 1984 that the Mahoning River basin reservoirs
were impounding the total water sUpply capacity available at the month's
end. ) . : :

Reservoir storage at the month's end for the Mahoning basin index
reservoirs was 100 percent of rated capacity for water supply compared with
88 percent for last month and 86 percent for April 1988. Month end storage
in the Scioto River basin index reservoirs was 107 percent of rated capacity
for water supply cormpared with 110 percerit for last month and 100 percent
for April 1988.

[RESERVOIR STORAGE FOR WATER SUPPLY Ausilus®
MAHONING RIVER BASIN

100 . Base period: 1946-1980 ]
90 k. '
= 80—k td
g 70 al
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T 50
“é 40
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-‘g 110 Base period: 1857-1980 |
8 100 L .
) -
o 80 - 1 A fe”
o] a4
60

JFMaAmMUY
1989

JASOND
1988

\.

current

The 1989 recharge season has been very beneficial for ground-water
supplies. Above normal precipitation during the past six months in most
areas of the state has produced a substantiai improvemnent in ground-water
storage. There are positive indicaticns that the current recharge season may
extend into May. Ground-water levels in most areas of the state are higher
than those of a year ago. As the end of the recharge season approaches, the
ground-water supply situation is favorable in contrast with the past year,
Levels remain below normal in some portions of the state and water supply
managers are encouraged to monitor their respective situations.

LAKE ERIE level rose during April. The mean level for April was 571.04
feet (IGLD-1955), 0.45 foot above last month's mean level and 0.43 foot
above normal. This month's level is 0,75 foot below the April 1988 level and
2.44 feet above Low Water Datum.

The U.5. Army Corps of Engineers reportsthat the probable monthlymean
levels of Lake Erie wili range between 0.1 foot below ta 0.8 foot above normat
levels with levels predicted to average about 0.3 foot above normal through
the summer months, These predicted levels are similar to last summer's
levels.

SUMMARY

Precipitation was above normal in the southetrn two-thirds of the state and
below normal in the northern third. Streamflow was above normal in the
southern portion and slightly below normal in the north. Reservoir storage
was above nermal. Ground-water storage increased considerably. Lake Erie
level rose and is .43 foot above normal. The water-supply situation has
improved markedly the past 6 months and appears favorable as the summer
season approaches. ;
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continued from front
the South Central Region to 22.95 inches, 2.18 inches above normal, for the
Northwest Region.

The above normal precipitation during the past several months has
improved the water supply situation considerably, which is in a favorable
position at this time. However, this precipitation and the number of days on
which precipitation has occurred, has plagued farmers working the fields and
placed most behind in their spring planting schedule.

SUMMARY

Precipitation was noticeably above normal throughout the state, Stream-
flow was excessive throughout most of the state with severe flooding
occurring in the southwestern and northeastern portions. Reservoir storage

increased and was above normal. Ground-water storage increased and has -

improved markedly during the 1989 recharge season. Lake Erie fevel rose
and is 0.38 foot above normal. The water supply situation is favorable as the
summer season approaches.

NOTES AND COMMENTS
GOVERNOR CELESTE REQUESTS FEDERAL FLOOD DISASTER AID

Gaovernor Celeste has requested that the federal government dectare 10
counties in Ohio a flood disaster area. Those counties are Butler, Cuyahoga,
Geauga, Greene, Lake, Lorain, Mercer, Montgomery, Preble, and Warren.
About 5,000 residences and 50 businesses were affected, with damages
estirnated to exceed $20 million.

The severe flooding followed widespread precipitation during the week of
May 22-26. The heaviest precipitation occurred on May 25-26 with amounts
of 3-4 inches common in many locations. Unconfirmed amounts of 5 inches
were reported. A temporary bridge spanning the Great Miami River in
Miamitown (Hamilton County) collapsed during these high fiow conditions
with the loss of several lives. Flows in some areas of the state reached the
25-year recurrence interval.

YOUTHS EXCEL ON STATE SCIENCE DAY :

State Science Day is sponsored by the Ohio Academy of Science and is the
culmination of many local and district science fairs throughout the state, The
ODNR Division of Water has coordinated the special award in water since
Governor Celeste established the Youth Science Award serfes in 1284.

Winners of the "Governor’s Award for Excellence in Water Resources
Research” at the State Science Day on April 22 were:

First—Daniel G. Woodard, grade 10, Kenton HS, Kenton, “Differences in
Plant Growth and Fruit Production According to Frequency of Watering.”
Second—Andrew L. Burkart, grade 11, South HS, Columbus, “Eutraphication.”
Third—Whitney L, Waugh, grade 8, McKinley HS, Portsmouth, “What Toxic
Effects do Chemicals Have on Aquatic Life’?”

Also, receiving Honorable Mention were:

Craig A. Joseph, grade 8,|Pleasant Valley School for the Arts, Canton
Sarin Po, grade 12, South HS, Columbus;

Patricia A. Sheridan, grade 8, St. Agatha School, Upper Arlington; and Duane

DIVISION OF WATER "

Richard F. Celeste
Governor

PRECIPITATION for May was above normal throughout the state, The
average for the state as a whole was 6.06 inches, 2,31 inches above normal,
Regional averages ranged from 7.03, 3.50 inches above normal, for the
Northeast Region to 4.46 inches, 0.53 inch above nermal, for the South

_ Central Region. Andover (Ashtabuta County) reported the greatest amount

of precipitation for the month, 11.00 inches. The Columbus Hap Cremean
Water Plant (Franklin County) reported the least, 3.24 inches.

Precipitation fell during every week of the month. Light to moderate
precipitation fell aimost daily the first two weeks of the month at many
locations throughout the state. On May 7 up to 2 inches of snow fell in the
central and northern portions of the state. Total precipitation for the first
week ranged from 0.5 inch to 1.5 inches and for the second week from 1 to 2
inches, except in the northwestern portion where totals wers generally less
than 0.75 inch. The third week of the month was the driest week for most
areas with weekly amounts generally ranging between 0.3 to 0.6 inch at
most stations.

The most notable storms occurred during the last 10 days of the month,
Storms on May 22-23 produced amounts of 1 to 2 inches at many locations
with up to 3.6 inches reported in the west central portion of the state. On
May 25-26 storms again produced 1 to 2 inches at many locations with2.5to
3.5 inches falling fromthe Dayton area in southwestern Ohio up throughthe

" north central and northeastern portions of the state. Serious flooding

resulted from these storms in the southwestern and northeastern areas of

the state, On May 30-31 storms preduced 1 to over 2 inches across the
- extreme northern portion of the state.

Preclpitation for the 1989 calendar year thus far is above normal

. ‘throughout most of the state; the only exceptionis in the Northwest Region
: where precipitation is slightly below normal. The average for the state as a
© whole is 19.45 inches, 3.81 inches above normal. Regional averages range
. frorm 25.07 inches, 7.16 inches above normal, for the South Central Region to

12,97 inches, 0,77 inch below norma), for the Northwest Region,
Precipitation for the 1989 water year is above normal statewide. The
average for the state as a whole is 28.42 inches, 5.21 inches above normal.

Compiled By David H. Cashell
Water Inventory Unit

MAY 1989

" PRECIPITATION 45

MONTHLY WATER INVENTORY
REPORT FOR OHIO

May 1989

Joseph J. Sommer
Director
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T. Moare, grade 9, George Washington JS, Hamitton. Regional averages range from 34.41 inches, 8.53 inches above normal, for
- . continued on back
NEW DIVISION of WATER LOGO-THE WATER CYCLE , Northwest N;(r);heast
Water is Ohio's most remarkable and precious renewable natural ' |
resource. The water cycle symbolizes the duties and responsibilities of the - ARyt PRECIPITATION Ayt iy 495 North Centrat Hog
Ohio Department of Natural Resources, Division of Water. The components “Paler 40 6.50
of the water cycle logo illustrate the various functions of the Division of DEPARTURE FROM NORMAL (IN.) Drought ag - |
Water. Thi Past Severity ;?ﬁrsa Northeast
The rain, in its intermittent and unpredictable pattern, illustrates the Region Month | 3Mos | 6Mos | 12Mos T 2a Mo | Index* Hills
beginning of the watercycle. It reminds one of the need for Water Resources reTT— 14l [ zom -1 o5 T <515 T 17 West Comtral o CEMT 6.04 589
Development Section. When excessive rain occurs, the flow on the surface North Central | 250 | 3270 | +13a | <os6 | —2.47 15 160 156
requires the management and planning of the Floodplain Management Unit. - - - - - : __5'62
The downturned arrow represents the percolation of surface water into the Northeast +350 | +294 | +azd | +230 | +332 | +14 178 Southeast
ground and, hence, the Ground-Water Resources Section. West Central | +290 | +545 | +4.14 ; +300 | —4.17 +1.7
The dlagonal line impeding the movement of the wavy lines represents the Central +265 | +434 | +437 | +B02 | —238 +20 6.28
impoundment of water in a reservoir and indicates the protective functions Central Hills +2.27 +2.82 +2.00 +2.18 +1.06 +17 Southwest T
performed by the Dam Safety Section— engineering the management, use Northeast Hills [ +2.11 +207 +1.32 -0.23 -4 -1.3 635
and conservation of the waters of Ohio. The waves remind one of Lake Erie Southwest +2.43 1619 T8 +6.18 187 728 —_— STATE
i:;ld the ‘Facti"t:at Ohig is truly one of the coastal states requiring a Coastal Soputh Central 1053 +301 1682 1270 —9.49 +19 162 Sg::rrm 5.06
lanagemnent team. _—
The upturned arrow suggests the continuation of the ¢ycleillustrating the g:::seaﬂ :3;1 :g'gg :;';g :: 2'32 fggﬁ - ;ﬁ'g y 446 162
loss of water from the Earth's surface, driven by the energy of the Sun. The - = . - : - 113 Average (in}
variation, flux and unpredictable redistribution pattern of the water cycle *Above +4 = Extrerne Moist Spell 0.5 To -0.9 = Incipient Drought

3.0 Te 3.9 = Very Moist Spell Depart from normal

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 Nermal

-1.0To -1.9 = Mild Drought

2,0 To -2.9 = Moderate Drought

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

requires the constant monitoring and information gathering of the Water
Inventory Unit. The precious nature of our water resources requires the need
for planning and Adrministration of its wise use.

The Division of Water—intricately involved with the water cycle.

v
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STREAMFLOW for May was above normal
throughout the state. Flows were high

Drainage Me::'s Month enoughto be considergdexcessive inall but

River and Location Area | Discharge % of % of Normal Past the northwestern portion of the state. May

(5q. Mi) (CFS) Normal 3 Mos. & Mos. 12 Mos. mean _ﬂows were greater than April mean

Grang River near Palnesville 685 | 2,605 797 127 08 95 flows In the northern half of the state and
Great Mizmi River at Ramiiton 3630 | 11.047 359 169 137 Tiz l°"‘]_ff;£ ;;‘?hsgg:g;mr?gg% the month were
Huron River at Milan 371 01 364 95 65 L abave normal in the southern half of the
Killbuck Creek at Killbuck 464 802 162 108 94 26 state and below normalin the northern haif,
Little Beaver Creek near East Liverpool 498 1.165 201 101 82 72 Generally, flows declined the first week of
Maumee River at Waterville 6.330 7074 140 69 69 69 the month and fluctuated the second and
Muskingumn River at McConnelsville 7422 18,850 193 125 109 96 third weeks in response to local precipita-
Scioto River near Prospect 567 2.950 855 180 126 108 tion. The last week of the month had the
Scioto River at Highy 5131 | 14.350 304 56 132 14 greatest flows in most areas of the state.
Stillwater River at Pleasant Hil 503 | 2042 626 232 154 1z Generally, greatest daily flows throughout

MEAN STREAM DISCHARGE RSyttt
GREAT MIAMI RIVER at Hamilton
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Normal

the state accurred during May 26-28 follow-
ing widespread precipitation during May
22-26with the heaviest precipitation occurr-
ing on May 25-26.

Moderate flooding was reported following these storms at many locations
with severe floading accurring at some locations in the western, southwest-
ern and northeastern portions of the state (see Governor Requests Federal
Flood Disaster Aid on the last page of this report). Most flows during this
period were within the 5 year recurrence interval; some flows reached the
15-25 year recurrence interval in the southwestern and northeastern
portions of the state, Flows remained above normal throughout most of the
state at the month's end,

RESERVOIR STORAGE for water supply for May Increased in the
Mahoning River basin reservoirs and was unchanged in the Scioto River basin
reservoirs. Storage was above normal in both basins.

Reservoir storage at the month's end fer the Mahoning basin index
reservoirs was 108 percent of rated capacity for water supply compared with
100 percent for last month and 87 percent for May 1988. Month end storage
In the Scioto basin index reservoirs was 107 percent of rated capacity for
water supply compared with the same for lastmonth and 91 percent for May
1988.

Generally, reservoirs throughout the state are at capacity or at their
normal summer pool elevation. Both on-stream and off:stream {up-ground)
reservoirs have been able to fill this spring due to adeguate streamflows.

RESERVOIR STORAGE FOR WATER SUPPLY /sl
T MAHONING RIVER BASIN

100 Base period: 1946-1980 .
90 ks ‘ K
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GROUND-WATER LEVELS continued to
improve throughout most of the state
during May. Generally, levels in unconsoli-

AR s GROUND-WATER LEVELS syt

Based on daily lowest leve! in feet below land-surface datum

dated aquifers declined or remained stable Index hq_ﬁfsﬂ Deﬁr}ra;;frl]-!re Change in feet from:
gtl)?yﬁ{zz h:ig;hﬁ;ﬁ?;:hrzggoﬁs: ggt'[t‘;lee- Well Location Aquifer Month Normal Last Month Year Ago
excessive precipitation. Levels in consoli- F-1 W. Rushville, Fairfield Co. | Sandstone 1146 +0.485 +1.04 +4.54
dated aquifers rose throughout the month Fa-1 Jasper Mill, Fayette Co. Limestone 6.29 +0.73 +0.05 +1.55
in response to delayed recharge. Generally, Fr-10 Columbus, Franklin Co. Gravel 42.11 +1.17 +0.46 +1.43
net rises from last month's levels were H-1 Harrisen, Hamilton Co. Gravel 20.21 +0.30 +0.14 +3.32
greater than usually observed. Ground- Hn-2a Dola, Hardin Co. Dolomite 6.35 +0.28 +(.33 +0.59
water levels are markedly higher than levels Po-1 Windham, Portage Co. Sandstone 19.75 -1.16 +0.48 +1.13
of a year ago, ranging from 1 to 4.5 feet Tu-1 Strasburg, Tuscarawas Co. Gravel 12.74 —187 ~-0.23 +1.01

above those levels. Ground-water levels
have risen to near or above normal in most
areas of the state; the only notable excep-
tion is in the eastern and northeastern .
portions of the state where levels still range from 1 to 2 feet below normal.

The 1989 recharge season has been very beneficial for ground-water
supplies. Above normat precipitation throughout most of the state has
produced a substantial improvement in ground-water storage. Levels
throughout the state are noticeably higher than the record-setting low levels
of last year. The ground-water supply situation is favorable as the summer
season approaches.

LAKE ERIE level rose during May. The mean level for May was 571.31 feet
(IGLD-1955), 0.27 foot above last month’s mean level and 0.39 foot above
normal. This month's level is 0.45 foot below the May 1988 level and 2.71
feet above Low Water Datum.

LAKE ERIE LEVELS|at Cleveland Aniispiygie®
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continued from front :
state average of 25.20 inches makes this the 7th wettest January to June
period since reliable records began In 1883.

Precipitation for the 1989 water year thusfar is above normal throughout
the state, The average for the state as a whole is 34.16 inches, 6.99 inches
above normal. Regional averages range from 39.75 inches, 8.99 inches above

" normal, for the South Central Region to 27.15 inches, 2.55 inches above
normal, for the Northwest Region. The Southeast Region also has the
greatest departure for the 1989 water year thus far, 10.49 inches above
normal. ERRATA: In the May 1989 report, the state of Ohio map shows
regional precipitaiton averages and percent of normal, not departure from
normal.

NOTES AND COMMENTS

The Qhio Department of Natural Rescurces and
The Division of Water Celebrate 40th Anniversary

The Division of Water became a reality in legislation which created the Ohio
Department of Natural Resources (ODNR) on August 11, 19409. Senate Bill
13, introduced in the 98th General Assembly by Senators Jackson and
Mechem, also created six other divisions in the new ODNR. The new
department replaced the Division of Conservation and Natural Resources in
the Department of Agricuiture.

The Division of Water followed several other water agencles. In 1931 the
General Assembly created a nine-member State Water Conservation Board
of Ohio. The board worked with other state andfederal agencies tooutline a
survey of water and related resources and prepared areservoir construction
program as part of an emergency drought relief measure.

The board had ashortlife: in 1936 Governor Davey vetoed its appropriation
which included funds for the cooperative stream gauging program at The
Ohlo State University. This caused a three-year gap in all streamflow records,
including the period of the “Super Fleod of 1937" .

A bill was introduced in 1939 to create a new water board. Continued
water shortages and public concern finally led to creation of the Ohio Water
Supply Board in 1941, which replaced the State Water Conservation Board.

The new Water Supply Beard had a five-man advisory committee, later
expanded to include & well driller and a member each from the House and
Senate. The new board started studies on the situation in the Mill Creek
Valley and in the Mansfleld area, as well as ground-water surveys, and flood
magnitudes and frequencies.

In 1945 the Water Supply Board was transferred to the Department of
Public Works, and its name changed to the Ohio Water Resources Board. The
powers of this new board were greatly expanded to give the state
contracting authority to plan water supply storage-in Corps of Engineers
reservoirs,’

C.V. Younquist, a professional engineer with the U.S. Geological Survey,
was appointed chief engineer and becamne architect of Ohio's new water
program. He was later to serve the state as the first chief of the Division of
Water for a quarter of a century with esteem and high professional principle.

The work of the Water Resources Board continued to expand. By 1947,

Richard F. Celeste
Covernor

PRECIPITATION for June was above normal throughout the state. The
average for the state as a whole was 5.75inches, 1.78 inches above normal.
Regional averages ranged from 7.99 inches, 4.03 inches above ngrmal, for
the Northeast Hills Region to 4.11 inches, 0,06 inch above normal, for the
Southwest Region. Andover (Ashtabula County) reported the greatest
amount of precipitation for the month, 10.84 inches. This is the second
consecutive month for which Andover has reported the greatest amount of
precipitation. Greenville (Darke County) reported the least amount of
precipitation for the month, 2.45 inches. ) '

Precipitation fell during every week of the menth, mostly in the form of
summer type showers and thunderstorms. Precipitation during the first
week varied throughout the state with storms on June 3-4 producing
amounts of 1-2 inches at many locations in the central and northeastern
portions of the state. The second and third weeks of the month had
measurable precipitation on nearly every day at many locations, especially in
the eastern two-thirds of the state, due to stalled and slow-movingweather
systems. The northwestern portion of the state was very dry from.June 5 to
12. Rainfall on June 13-14 exceeded 1 inch at many locations with stations in
the northeastern area reporting up to 3 inches, Rermnants of tropical storm
Allison supplied moisture for storms during the last week of the month,
Storms on June 21 and June 27-28 caused small stream and urban flooding
in many locations in the central and eastern portions of the state. Totals of
up to 3.80 inches were reported on June 21 and totals of 1-2 inches were
common oh June 27-28. )

Precipitation for the first haif of the 1989 calendar year is above normai
throughout most of the state; the only exceptionis inthe Northwest Region

" . where precipitation is slightly below normal. The average for the state asa

whole Is 25.20 inches, 5.59 inches above normal. Regional averages range
from 30.41 inches, 8.62 inches above normal, for the South Central Region to
17.17 inches, 0.40 inch below normal, for the Northwest Region. The
Southeast Region has the greatest departure from normal, 9.37 inches (see
departure from normal, past 6 months column in preclpitation table). The

PRECIPITATION 4
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——Amount (in)

Younquist reported on 25 different programs of the board, including ;
industrial water supplies, area water studles, floods, streamflow, well continued on back Northeast
gauging, test drilling, artificial recharge to ground water, and reservoir - 739
sedimentation. Soagriingigsingy PRECIPITATION s sy 420 North Central —_—
Between 1941 and 1949, the state had been able to build a nucleus of - ' 478 201
professional and regulatory expertise in water. It already had staff, policy, DEPARTURE FROM NORMAL {IN.) Palmer 110 125 -
advisors, cooperators and budgets. All of these assets were transferredtoa Past _ ggg”@{m ' Central Northeast
new agency, the Division of Water, and a new home in the Department of Reglan This " ;e';('f.y Hills Hills
Natural Resources. ' : Month | 3Mos. | €Mos | 12Mos | 24 Mos. Central | 740 7.99
The new divislon was empowered to collect data on water resaurces, | Northwest *087 | #151 | 040 | +340 | 557 | 06 West Central 180 202
perform stream gauging, furnish information to the public, assist and advise . | North Central +0.96 +3.09 +2.58 +3.61 -3.88 +0.6 479 :
public entitles and agencies, and accept gifts. The division could collect well . | Nartheast +3.11 +6.47 +6.09 | 4877 +5.03 +3.0 119 Southeast
logs. and prescribe rules and regulations for drilling and abandoning wells. It West Central +0.75 +5.25 +4,95 +6.65 -394 +1.7
required plans for dams, but could review them only with respect to the Central +1.60 +5.10 +8,05 +10.50 0,92 +1.7 . 5179
overall use of water resources. Some new duties transferred to the Division . [Central Hills 1328 4551 +5.79 +8.84 223 06 | Southwest -
of Water from the Department of Public Warks gave the chief authority to Northeast Hils | +403 | 530 | +581 | +667 | 065 | +i8 140 -
construct dams, levees and other water-relatedworks, and to issue bonds to o r— e T ra7a T oror T vesr a0 | vzz . 411 _ !
finance such improvements: The new division was also funded to study — - : : - - 101 South STATE
pollution along Chio's Lake Erie waters and to study industrial waste South Central | +1.46 +3.38 +8.62 +7.44 6.89 +1.1 Central 575 i
treatment. o Southeast +165 | +622 | +937 | +1088 | +253 | +22 534 125
Forty years of intense activity were to follow these initial programs. The State +1.79 +4.76 +5.60 +7.84 123 ¥ //77 138 A (in)
Divis.iion of Water.] no\;v unc?yier ltghﬁﬂh chief, Robert L Gﬁetéemoggsrv *Above +4 = Extreme Moist Spall -0.5 To -0.9 = Incipient Drought ‘ @ﬁ% i
continues in its role of studying Ohio’s water resources; collecting data; 3.0 To 3.9 = Very Moist Spell -1.0 To-1.9 = Mild Drought x
recelving well logs; inspecting and permitting dars, dikes, and levees; and 20To29= UnE;ual Mo]?t Spell 2.0 To -2.9 = Moderate Srought
encouraging wise use of flood hazard areas, 1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought
Note: The above was extracted, In part, fromthe forthcoming book. A Legacy 0.5 To 0.9 = Incipient Moist Spell Below -4.0 = Extremie Drought
0.4 To -0.4 = Near Normal " J

of Stewardship. Division of Water chapter by Sherman L. (Jack) Frost.




STREAMFLOW for June was excessive
throughout the state. Generally, June mean

GROUND-WATER LEVELS during June
generally rose in-the central and northeast-

SRR NRRSRRy | IEAN STREAM DISCHARGE st testns RSty GROUND-WATER LEVELS m

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

This Month flows were less than May flows except in the ern portions of the state and declined in the
! ) Drainage | Mean % of % of Normal Past northwestern and eastern portions of the southern portion. Levels usually begin their S Mean Departure Chanae in feet frome
- River and Location ArpMa_ D‘sﬁ'}as’ge Normal | g 1 state where they were greater. seasonal decline in June; therefore, the - Index ) ) ‘This From =Lt -
i ___ (5q.Mi) | (CFS) Mos. | 6Mas | 12 Mos, Flows at the beginning of the month, in above normal precipitation was beneficlal Well -___Location Aquifer Month Normal | LastMonth | Year Age
Grand River near Painesville 685 | 2615 691 317 144 115 response to widespreadprecipitation the last for ground-water storagein the centraland - F-1 W. Rushville, Fairfield Co. | Sandstone 12.23 +1.50 077 +5.62
- Great Miami River at Hamilton 3640 | 6613 303 234 155 127 week of May, were above normal at most northeastern portion of the state. - | Fai Jasper Mill, Fayette Co. | Limestone 671 +0.64 -0.42 +.93
Huren River at Milan 37N 685 425 191 110 96 locations throughout the state. Flows in the Generally, levels declined throughout the Fr-10 Columbus, Frankiin Co. | Gravel 41.57 +1.86 +0.54 +2.67
Killbuck Creek at Killbuck 464 1.331 269 132 109 96 wiestern half of the state generally were the month in the southern and western portions H-1 Harrison; Hamilton Co. Gravel 20.92 +(,20 071 +3.43.
Little Beaver Creek near East Liverpool 496 1,702 603 193 119 98 greatest thg first week of the month and of the state; in the central and eastern Hn-2a Dala, Hardin Co. Dolomite 6.14 +0.63 +0.21 +1.33
Maumee River at Waterville 6330 | 10,367 480 139 a0 86 declined during the remalnder of the month porticns, levels in consolidated aquifers Pol Windham, Portage Co. Sandstone 1878 0.35 097 242
Muskingum River at McConnelsville 7.422 | 18986 391 192 134 114 with the lowest flows occurring during the rose throughout the month while levels in T Strasburg, Tuscarawas Co|| Gravel 1223 045 2051 1508
Sciota Aiver near Prospect 567 646 359 287 143 IEP) last few days. Flows in the eastern half ofthe unconsolidated aquifers declined until mid- - :
Scioto River at Highy 5131 9720 2 224 15z 130 state fluctuated the ﬁrst_ h.a]fofthe monthin mornth ?nd then rose during the last two
Stilovater River at Plessart '503 '397 166 289 163 28 response to local precipitation and were weeks in response toe the above normal
: generally lowest around Juné 12; flows in- precipitation. Levels in the northeastern and eastern portions of the state GROUND-WATER LEVELS AR i |
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creased rapidly in responseto heavy precipita-

tion during the third and fourth weeks of the
month and were generallythe greatest during the last week of the month,
Flows at the month’s end were above normal throughout most of the state
except in the western and northwestern portions where they were below
normal,

Moderate small stream and focal ur_'ban flooding occurred after isolated
thunderstorm cells produced heavy focal precipitation on June 21 and 27.
Amounts of up to 5.8 inches were reported near Utica (Licking County). The
maost severe flooding occurred in Coshocton, Franklin and Licking counties.

Governor Celeste requested and received from the federal government a
flood disaster area declaration for the above counties following these
storms. These three counties join the 10 counties that were declared flood
disaster areas as the result of severe flooding the last week of May. Affected
residents and businesses may apply for low interest loans and/or grants
through a variety of disaster assistance programs. .

RESERVOIR STORAGE for water supply increased in the Mahoning River
basin reservoirs and was unchanged in the Scioto River basin reservoirs,
Storage was above normal in both basins.

Reservoir storage at the month's -end for the Mahoning basin index
reservoirs was 115 percentofrated capacity for water supply compared with
108 percent for last month and 77 percent for June 1988, Month-end
storage in the Scioto basin index reservoirs was 107 percent of rated
capacity for water supply compared with the same for last month and 78
percent for June 1988.
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still remain slightly below normal even following the significant improvement
this month. Ground-water levels are above normal throughout the remainder
of the state, .

Ground-water levels have shown a marked improvement during the 1988
recharge season. Levelsrange from 1 to nearly 6 féet above those levelsof a
year ago. The ground-water storage situation has returned to normal after
many years of belownormal precipitation andis in a faverable position at this
time.

LAKE ERIE level rose noticeably during June. The mean level for June was
571.97 feet (IGLD-1955), 0.66 foot above last month’s mean level and 0.92
foot above normal, This tmonith's level is 0.38 foot above the June 1988 level
and 3.37 feet above Low Water Datum.

Precipitation has been rioticeably above normal throughout the Lake Erie
basin in May and June. The U.S. Army Corps of Engineers reports preliminary
estimates of precipitation for the Lake Erie basinfor May was 170 percent of
normal and 143 percent of normal for June. The corps also estimates that
the entire Great Lakes basin received 115 and 116 percent of normal
precipitation in May and June respectively.

SUMMARY

Precipitation was above normal throughout most of the state, Streamflow
was excessive with flooding-occurring in some areas of the central and
eastern portions of the state. Reservoir storagewas noticeably above normal
at the month's end. Ground-water levels declined in the southern portion of
the state but generally rose elsewhere. Ground-water levels are near or
above normal throughout most of the state. Lake Erie level rose noticeably
and is 0.92 foot above normat.

LAKE ERIE LEVELS at Cleveland /Aty
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NOTES AND-COMMENTS
GOVERNOR CELESTE REQUESTS FEDERAL FLOOD DISASTER AID

During the night of July 27-28, heavy thunderstorms dumped more than 4
inches of rainfall over parts of Columbus and central Ohio. More than 300
homes suffered damages; 20 had major losses. The governor has requested
federal disaster aid to help victims recover from flood damage estimated to
be in excess of $1 million.

MONTHLY WATER INVENTORY
QEPOQT FOR OHIO JULY 1989

Richard F. Celeste Compiled By David H. Cashell Joseph J. Sommer
Governor Water Inventory Unit Director

NEW EMPLOYEE JOINS GWRS STAFF

The ODNR Division of Water, Ground-Water Resources Section (GWRS} has
added a new employee to its staff, Wayne Jones has joined the GWRS
Tachnical Services Unit as a hydrogeologist. He will be answering inquiries
from the public, as well as technical requests from drilling contractors and
consultants, Wayne received his bachelor's degree in geology from The Chio
State University. Wayne lives in Columbus with his wife Vickie and two
daughters.
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PRECIPITATION for July was distributed unevenly throughout the state PRECIPITATION
but generally was above normal in the western half and below normal in the JULY 1989
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OHIO'S CANAL LANDS ADMINISTRATION TRANSFERRED TO ODNR

Effective July 1, 1989, responsibility for the administration and manage-
ment of the state-owned portions of Chio's historic canal system was
transferred to the Ohio Department of Natural Resources (ODNR) from the
Department of Administrative Services, Language for this transfer was
included in Amended Substitute H.B. 111 signed by Governor Celeste on July
1. Built between 1825 and 1840, the canal system was Chio’s first major
statewide transportation network connecting the Ohio River with Lake Erie.
Construction of raitroads in the mid-1800's brought an end to the active era
of the canals. Included with this transfer are the fleld hydraulic and water
management operations at Grand Lake St. Marys (Mercer and Auglaize
counties) and the Portage Lakes in Akron (Summit County) as well as 700
land leases in 44 counties. The land leases and future transfers and sales of
land will be administered through the Real Estate Section in the ODNR Office
of Qutdoocr Recreation Services.

The ODNR Division of Water was given the responsibility for the
operational offices at Grand Lake St. Marys and the Portage Lakes. The
Miami and Frie Canal operations office at Grand Lake 5t. Marys includes four
employees with Supervisor Carl Chiles. This office has operation and
maintenance responsibility for the Miami and Erie Canal system including the
bulkhead and agueduct at the east end of Grand Lake, several feeder lakes
and channel dams on the Maumee and Great Miami rivers.

The Ohio and Erie Canal Operations office in Akron includes sl employees
with Supervisor Ron Gray. This office operates the Partage Lakes system,
which includes the East Reservoir, North Reservoir, West Reservoir, Nimisila
Reservoir, Tuscarawas Diversion Dam, Long Lake, and Summit Lake and
portions of the canal channel.

Within the Division of Water, the water sales will be coordinated by
Richard Bariz, Water Resources Development Section administrator, and
the two operational offices will be under the direction of Joel Reed, Permits
and Hydraulics Section administrator. The Division of Water welcomes the
new staff at both locations and looks forward to the challenges this new

eastern half of the state. The average for the state as a whole was 3.61
inches, 0.31 inch below normal. Regional averagesranged from 4.57 incheg
1.13 inches above normal, for the Northwest Region to 2.45 inches, 1.76
inches below normal, for the Northeast Hills Region. Bowling Green (Wood
County) reported the greatest amount of precipitation for the month, 8.62
inches, of which 4.08 inches fell on July 26. Ft. Loramie (Shelby County)
reported 8.60 inches for the month. Fremont (Sancusky County) and
Mayfield Heights {Cuyahoga County) reported the least amount of precipita-
tion for the month, 1.06 inches.

Precipitation fell in most areas of the state during every week of the
month and came in the form of widely scattered summer-type showers and
thunderstorms. [solated, locally heavy thunderstorms produced amounts of
1 to over 4 inches of precipitation at many locations on various days
throughout the month. Weekkly totals for most stations generally ranged
from 0.3 to 1 inch; exceptions being at specific locations which received the
local downpours. The most notable of these local events eccurred during the
second haif of the month. On July 19-20 some locations in western Ohio
recelved In excess of 3 inches with over Sinches reported at Greenville {Darke
County). Storms on July 25-26 produced 4.08inches at Bowling Green (Wood
County). The night of July 27-28 brought severe thunderstorms to Columbus
(Eranklin County) with over 4 inches reported at many locations throughout
the city {see "Governor Celeste Requests Federal Flood Disaster Ald” on the
last page of this report). The Columnbus area reported the only serious
flooding following these storms.

Precipitation for the 1989 calendar year thus far is above normal
throughout the state. The average for the state as a whole is 28.81 inches,
5.29 inches above normal. Regional averages range from 34.44 inches, 8.19
inches above normal, for the South Central Region to 21.74 inches, 0.73 inch
above normnal, for the Northwest Region.

Precipitation for the 1989 water year thusfar is above normal throughout
the state. The average for the state as a whole is 37.78 inches, 6.69 inches
above normal. Regional averages range from43.78 Inches, 9.56 inches above

—Amount {in)

normal, for the South Central Region to 31.72 inches, 3.68 inches above

respaonsibllity will bring. normal, for the Northwest Region. Northwest Northeast
: 2.80
Acwmnsapiagyityey PRECIPITATION gyttt 457 Morth Central e
: 3.26
DEPARTURE EROM NORMAL (IN.) Palmer 133 9
Drought Central Northeast
Region This Past S]e‘:fr'? Hills Hilks
Month | 3Mos. | 6Mos. | 12Mos. | 24 Mos. | Index contral | 2.58 245
Northwest +1.13 +2.91 +0.87 +4.54 -3.83 -1.3 Wast Central —65
North Central -0.20 +3.75 +2.81 +3.79 -4.55 L1 4.46 58
Northeast 088 | +633 | +589 | +107_| +382 | +i4 120 Southeast
West Central +0.75 +4.40 +6.51 +7.10 -5.50 +0.7 :
Central +0.09 +4,34 +6.55 +8.86 -1.02 +2.2 3.75
Central Hills 141 +415 | +487 | +53B | +0.21 | +02 Southwest 86
Northeast Hills -1.76 +4.38 +4.82 +35.04 -1.62 0.2 418
Southwest +0.22 +2.71 +7.66 +8.81 477 +1.0 -
STATE
South Central | -043 | +1.56 | +8.10 | +8.20 | -697 | +0.8 106 South = 361
Southeast -0.62 +3.37 +8.91 +9.70 +378 '| +1.3 403 ' )
State 0.31 +3.79 +5.69 +6.97 178 W /71 7] .
oo - g0 Average (in)
‘Above +4 = Extreme Moist Spell -0,5 To -0.9 = Incipient Drought Percent of normal
3.0 To 3.9 = Very Moist Spel -1.0To-1.9= Mild Drought ercent o norma
2.0 To 2.9 = Unusual Moist Spell -2.0 To -2.9 = Moderate Drought
1.0 To 1.9 = Moist Spell -2.0 To -3.9 = Severe Drought
0.5 To 0.9 = Incipient Moist Spell Below -4.0 = Extreme Drought k
0.4 To -0.4 = Near Normal - J
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STREAMFLOW for July was above normal
throughout most of the state; exceptions

This Month were at some locations in the northern

Drainage | Mean ortion of the state where flows were slighth
River and Lacation Arqu Discharge N?"?]; # of Normal Past gelow normal. Flows were high enoug%r a¥
{Sq. Mi) | (CFs) 3Mos. | 6Mos. | 12 Mos. some locations in the western and south
Grand River near Painesville 685 269 93 480 144 117 central portions of the state to be considered
Great Miami River at Hamilton 3.630 4,908 365 257 160 138 excessive, July mean flows were less than

Huron River at Milan an 85 1] 234 108 97 June mean flows statewide.

Kilibuck Creek at Killbuck 484 361 168 172 115 102 Generally, flows at the beginning of the
Littte Beaver Cresk near East Liverpaol 496 340 161 248 128 108 month were above normal except in the
Maurme River at Waterville 6330 | 1682 125 172 83 89 ;'U‘;rrt:g‘;'l‘o‘%"g'ﬁ:a‘l’fﬂt:isﬁﬁfﬁe‘:g:;:r:ﬁg:
Ml.lskmgum River at McConnelsville 7,422 6,663 188 220 138 120 of the state generally were the greatest at
Scloto River near Prospect 567 366 489 419 156 125 the beginning of the month and declined
Scioto River at Higby 5,131 3,931 233 242 157 135 throughout the month. Flows did fluctuate
Stillwater River at Pleagant Hill 503 653 568 289 184 140 with local precipitation, but generally were

MEAN STREAM DISCHARGE ASRsetetaistas
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the lowest the last week of the month in the
eastern part of the state. Flows in the
western half of the state fluctuated with local precipitation throughout the
month and generally were the greatest around July 22; lowest flows
generally occurred between July 11-19, Flows at themonth's end were above
normal throughout most of the state except in the northeastern portion
where flows were below normal.
No major stream flooding occurred following the numerous locally heavy
thunderstorms, but, at times, smaller streams filled their banks and urban
flooding was observed.

RESERVOIR STORAGE for water supply decreased in both the Mahoning
and Sciotoriver basins. Storage at the month's end was above normalin both
basins.

Reservoir storage at the month's end for the Mahoning basin index
reservoirs was 97 percent of rated capacity for water supply cornpared with
115 percent for last morth and 72 percent for July 1988. Month-end storage
in the Scioto basin index reservoirs was 99 percent of rated capacity for
water supply compared with 107 percent for last month and 76 percent for
July 1988,

RESERVOIR STORAGE FOR WATER SUPPLY Ausfas®
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GROUND-WATER LEVELS generally de-
clined throughout the state during July. July
mean levels were lower than June mean

Rt Rg®g GROUND-WATER LEVELS Auta iRttty

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

levels in most areas of the state, but were Tiean Departure -
higher in some wells in the central and Index This From Change in feet from:
northeastern portions of the state. Although Well Location Aquifer Month Normal Last Month Year Age
levels declined gradually during the month F-1 W. Rushville, Fairfield Co. | Sandstone 13.91 +1.00 -1.68 +4.94
in these wells, July mean levels were still Fa-1 Jaspar Mill, Fayette Co. Limestone 717 +0.63 -0.46 +1.93
higher than the June mean levels due to Fr-10 | Columbus, Frankiin Co. | Gravel 41.30 +2.72 +0.27 +3.71
mgniﬁcqnt rises in levels late in June, . HA Harrison, Hamilton Co, Gravel 22.48 079 156 +2.49
Desgltzttrﬁ usluar: seasonal tdecllr&(-ics. Hn-2a Dela, Hardin Co. Dolomite 6.44 +0.78 0.30 +1.67
L Ao ol the Sl?;gﬁt”rrn’fst o Po-1 Windham, Portage Co. | Sandstone 18.14 +0.83 1064 +3.58
the state. Current levels are noticeably Tu-1 Strasburg, Tuscarawas Co.| Gravel 12.44 0.01 -0.21 +2.65

higher than levels of ayear ago. Recharge to

ground-water storage continued into June

this year, and although levels have peaked and have starfed their natural
seasonal decline, ground-water storage remains in a favorable position at
this time.

LAKE ERIE level declined slightly during July. The mean level for July was
571.96 feet (IGLD-1955), 0.01 foot below last month's mean level and 0.96
foot above normal, This month's rmean level is 0.62 foou above the July 1988
level and 3.36 feet above Low Water Datum,

SUMMARY

Precipitation was generally above normal in the western half of the state
and below normal in the eastern half. Streamfiow was above normal
throughout most of the state. Reservoir storage declined but remains above
normal. Ground-water levels have started their normai seasonal decline, but
ground-water storage remains in a favorable position. Lake Erie level
declined slightly and is 0.96 foot above normal.
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NOTES AND COMMENTS
NEW PUBLICATIONS

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

The Ground-Water Resources of Brown County by David J. Sugar

The Ground-Water Resources of Pike County by James M. Raab

These new rmaps are two in a series of 69 county ground-water resources
maps which have been completed for the state thus far. Ground-water
respurces maps are prepared by staff hydrogeologists. These maps showthe
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. Information provided by the maps include
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 for locating new or
expanding existing ground-water supplies. They are usefil to homeowners,
ground-water consultants, engineers, planners and developers.

These new maps and the other available maps cost $6.53 (includes
postage, handling and tax) and may be ordered from ODNR Publications
Center, Fountain Square, Building B-1, Columbus, Ohio, 43224.

Make checks payable to ODNR Publications Center.

OHIO HAS NEW DROUGHT RESPONSE PLAN

The "'Drought of 1988" is just a memery for many Chioans, but state and
local government officials have continued thinking about its effects and
examining government's role in planning for and being prepared to assist
Ohioans when the next drought occurs,

The Chio Drought Response Plan was signed by Governor Richard F.
Celeste on August 16, 1989. This plan, in part, establishes different phases
for the state's response in relation to the increasing severity of the drought
conditions, identifies specific responsibilities of the pertinent state agencies
and identifies guidelines and recommendations that local governments may
consider using or following in the various phases of a continually worsening
drought. The plan is heing distributed to all county emergency management
directors/coordinators and all federal, state and local departments and
agencies with responsibilities for response. Copies may be obtained from The
Ohio Emergency Management Agency Disaster Assistance Branch, 2825
West Dublin-Granville Road, Columbus, Ohic, 43230. Telephone number
(614) 888-7176.

U.S. GEOLOGICAL SURVEY MARKS 100 YEARS OF STREAM GAUGING
This year marks the 100th anniversary of the United States Geological

Survey's (USGS) program of measuring flows in the rivers and streams

throughout the nation. The first stream gauge was established on the Rio

Grande River at Embudo, New Mexico, a small community 50 miles north of -

Santa Fe. From these meager beginnings, the cooperative water-monitoring
network of the USGS has grown to its current size of about 50,000 stations.
In addition to streamflow, these stations now monitor the quantity and
quality of the nation’s surface water and ground-water resources. With more
than 1,000 cooperating state, federal and local agencies nationwide, the
USGS has become the nation’s largest water resources information organiza-
tion.

In Ohic, the first streamflow station was established in 1898 and located
on the Scioto River at Columbus. The number of streamflow stations in Ohio
increased to a maximurm of 180 in 1980, but has since been reduced to its
current number of 135. The Ohio Department of Natural Resources, Division
of Water, is the largest cooperator with the USGS in Ohio, but many other
state, federal and local agencies are also involved with the USGS's
cooperative program in Ohio, In addition to the 135 streamflow stations,
there are over 450 other stations that monitor the quantity and quality of
Ohio's surface water and ground-water resources.

MONTHLY WATER INVENIORY
REPORT FOR OHIO  aucusT 1989

Compiied By David H. Cashell Robert L. Go_ettemoeller
Water Inventory Unit Chief

PRECIPITATION for August was below normal in the northern portion of PRECIPITATION
the state and above normal in the southern portion. The average for the AUGUST 1989
state as a whole was 3.02 inches, 0.46 inch below normeal. Regional averages
ranged from 5.31 inches, 1.47 inches above normal, for the Southeast Region
to 1.25 inches, 1,98 inches below normal, for the North Central Region.
Marietta Lock #1 (Washington County) reported the greatest amount of 2
precipitation for the month, 10.68 inches of which 4,78 inches occurred on g
August 5. Lagrange (Lorain County) reported the least, only 0.49 inch.

Precipitation varied greatly throughout the state during every week of the
month, During the first week, totals generally averaged 0.25 to 0.5 inch
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across the northern portion of the state increasing tobetween 1 and 2 inches 5 Gz—:)
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inthe southeastern portion. Local, isolated thunderstorm cells dumped more
than 4 inches of rain in portions of northern Columbus (Franklin County} and
Marietta {Washington County} en August 5. During the second week of the
month very little precipitation fell with many stations throughout the state
reporting no precipitation at all. The third week was also rather dry with
most locations throughout the state reporting less than 0.5 inch. Only areas
in the southern portien of the state along the Ohio River and the extreme
northwestern corner reported between 1 and 2 inches. Totals for the last 10
days of the month continued this pattern with very ittle precipitation in the
narthern portion of the state, and increasing to between 1 and 2inches in the
southern portion.

Precipitation for the 1988 calendar year is above normal throughout the
state. The average for the state as awholeis 31.83 inches, 4.83 inches above
normal. Regional averages range from 39.39 inches, 9.25 inches above
normal, forthe South Central Region to 24.35inches, 0.41 inch above normal,
for the Nerthwest Region.

Precipitation for the 1989 water year is above normal throughout the
state. The average for the state as a wholeis 40.80 inches, 6.23 inches above A t (in)
normal. Regional averages range from 48.73 inches, 10.62 inches above —Amount (
nermal, for the South Central Region to 33.26 inches, 2.11 inches above
normal, for the North Central Region. :

Northwest Northeast

1.93
57

MNorth Central
1.25

39
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DEPARTURE FROM NORMAL (IN.) ggumgehft

This Past Severity
K
Month [ 3Mos. | 6Mos. | 12Mos. | 24 Mos. | Index
Northwest 0,32 +1.18 +1.52 +2.85 -5.75 -1.3 Woest Central
North Central -1.88 -1.22 +1.48 +1.00 -8.75 0.5 . 388
Northeast -1.47 +1.36 +4.30 +5.47 -0.48 08 ] 117
West Central +0.55 +2.05 +7.50 +8.17 -4.09 +0.7
Central +0.19 +1.86 .| +6.22 +9.43 +0.64 +2.9
Central Hills | -2.20 0.32 +2.50 +3.61 -3.58 17 Southwest
Northeast Hills | -2.08 +).19 +2.26 +2.30 -6.39 -1.6 3,60
Southwest +0.22 +0.50 +6.69 +0.72 +0.06 +2.0 106
South Central +1.06 +209 +5.10 +10.03 -3.61 +2.2
Southeast +1.47 +2.50 +8.59 +11.66 +4.65 +2.2
State 0.46 +1.02 +4.62 +6.44 260 |"//17s
*Above +4 = Extreme Moist Spell -0.5 To -0.9 = Incipient Drdught
3.0 To 3.8 = 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

Central
Hills
1.46

40

Northeast
Hilis

1.44
41

Region

Central

Southeast

5.31
138

STATE
3.02

a7
Average (in)
Percent of normal

South
Central

4.95
127
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STREAMFLOW for August was above
riormal in the southern and western portions

This Month of the state and below normal in the north
i ) Drainage | Mean % of % of Narmal Past central and nartheastern portions. Flows in
River and Location Area | Discharge | oo the central and south central portions wers
(Sq. Mi.) 3 Mos. 6 Mos. 12 Mos. \ " -

Grand River near Painesvilie 683 97 az 297 166 122 high enough to be cansidered excessive for
i . August while flows in the north central

Great Miami River at Hamilton 3,630 1,902 249 205 179 142 portion were jow enaugh to bie cansidered
Huron River at Milan 3n 17 43 158 109 94 deficient. August mean flows were less than

Killbuck Creek at Killbuck 464 96.2 78 2138 138 116 July mean flows statewide,

Little Beaver Creek near East Liverpool 496 98.3 89 258 137 103 Generally, flows at the beginning of the
Maumee River at Waterville 6,330 1,008 164 193 94 80 month were above normai throughout the
Muskingum River at McConnelsville 7422 | 2574 100 167 144 121 state. Highest flows during the month gen-
Scioto River near Prospect 567 112 278 191 182 128 erally were qbserved on August 1 in the
Scioto River at Higby 5131 | 2544 206 197 166 138 gogtg]e',;’r‘] pzrt";?] or’:]thﬁ féz;‘f fz’l’lg o Atﬂgf’t
Stiliwater River at Pleasant Hill 503 140 282 142 207 143 © soutnern p wing ¢

MEAN STREAM DISCHARGE Ssitpsnstsnstiusr

GREAT MIAMI RIVER at Hamilton
Drainage/a@a: 3630 sq. mi.
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spread thunderstorm activity. Exceptions
were generally on smaller streams which may
have had their highest flows following locally
heavy thunderstorms. Flows declined steadily following these peak flows
until August 18-20 in the southern portion of the state and August 25-31 in
the northern portion when the lowest flows were observed, Flows at the
month's end were above normal statewide except in portions of the north
central and east central areas where flows were below normal,

In the early evening of August 29, an isolated, locally severe thunderstorm
dumped 4 inches of rain along the headwaters of Gregory Creek in
southeastern Butler County causing flash floading conditions. About 20
mobile homes, 75 condominium units and five businesses were damaged
downstream. The governor has requested that this area receive a limited
disaster declaration from the federal government.

RESERVOIR STORAGE for water supply during August decreased in both
the Mahoning and Sciotoriver basins, Storage at tha month's end was above
normal in both basins.

Reservoir storage at the month's end for the Mahoning basin index
reservoirs was 86 percent of rated capacity for water supply compared with
97 percent for last month and 63 percent for August 1988. Month-end
storage in the Scioto basin index reservoirs was 90 percent of rated capacity
for water supply comparedwith 99 percent for last moth and 70 percent for
August 1988.

RESERVOIR STORAGE FOR WATER SUPPLY Aisiags¥
MAHONWR BASIN
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GROUND-WATER LEVELS declined sea-
sonally throughout the state during August,
Net changes from lastmonth's levels ranged

AR Ry
Lo GROUND-WATER LEVELS

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

from about one-quarter to nearly three Di ri ;
times greater thar‘il usuallyobserved? Great- Index h’@ﬁ?sn From Change in feet from:
est departures from the normal August Wall Location Aguifer Month Nermal Last Month Year Ago
declings generally occurred in sand and F-1 W. Rushville, Fairfield Co. | Sandstone 15.19 +0.33 -1.28 +4.35
gravel aquifers in the north central and east Fa-1 Jasper Mill, Fayette Co, Limestone 7.24 +1.04 007 +2.48
central portions of the state where precipi- Fr-10 Columbus, Frankfin Co, Gravel 42.06 +2.42 -0.76 +3.28
tation was noticeably below normal, B Harrison, Hamilton Co. | Gravel 2329 -0.76 -0.81 +2.06
Ground-water levels are near normal Hn-2a | Dola, Hardin Co. Dolomite 6.89 +1.00 045 +2.34
throughout the state generally ranging Po-1 Windham, Portage Co. Sandstone 18.46 +1.05 0.32 +3.59
{:rl.?rrpe:\tﬁ])g\fe?: %\;i tr? 011:2%139;?;12: ]:trill]::l Tu-1 Strasburg, Tuscarawas Co.| Gravel 13.77 -0.85 -1.33 +1.53

levels of a year ago generally ranging from

1.5 to 4.5 feet above August 1988 levels.

The above narmal precipitation and resulting recharge to ground-water
storage during the soon-to-be-ending 1989 water year has been most
beneficial te ground-water supplies and turned the rapidly detertorating
situation in 1988 into a more favorable position at this time.

LAKE ERIE level declined noticeably during August in respense to two
months of below normal precipitation in the basin. The mean level for August
was 571.55 feet (IGLD-1955), 0.41 foot below last month's rmean level and
0.74 foot above normal. This month's mean level is 0.41 foot above the
August 1988 level and 2.95 feet above Low Water Datum,

SUMMARY

Precipitation was above normal in the southern portion of the state and
below nermal in the northern portion, Streamflow was above normal in the
southern and western portions of the state and below normal in the north
central and northeastern portions. Reservoir storage declined but remains
above normal. Ground-water levels declined but continue to be inthe normal
range statewide. Lake Erie level declined noticeably but remains 0.74 foot
above the fong-term August normal level.

LAKE ERIE LEVELS at Cleveland
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{continued from front page}

Huntington, WV (Chesapeake, Ohio, Lawrence County) reported
65.74 inches, 61.26 inches, 62.78 inches and 61.61 inches
respectively. Sandusky (Erie County) reported the least amount,
32.08 inches, which is slightly below normal. Other stations from
Sandusky south to Upper Sandusky (Wyandot County) and west
to Grover Hill {Pauldin% County) also reported near to stiﬁhﬂy below
niormal precipitation for the water year. An isohyetal map and
regional averages and departures from normal for the 1989 water
year appear below.

Generally, conditions during the 1988 water year were wet in
most locations. November 1988 precipitation was noticeably
above normal statewide. December 1988 and January 1989 were
rather dry, but conditions began to improve in the spring. Febru-
ary, March and April were noticeably wet in the southern two-
thirds of the state. Although the northern one-third was still rather
dry, widespread heavy precipitation during May eliminated these
conditions, Wet conditions across the state continued through
June, and farmers throughout the state were delayed in planting
fleld crops. Conditions during July through September were
generally normal with scattered thunderstorms leaving some
areas wet and some areas dry. Generally, conditions during the
water year were very beneficial for water supplies. Recharge to
ground-water stora.%e continued into June and surface supplics
maintained favorable conditions. After the drought of 1988, the
1989 water year was “just what the doctor ordered.”

TOTAL PRECIPITATION
1989 WATER YEAR 45

& G5 .
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80
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MNorthwest

37.92
+4,

North Central
36.73

West Central

45.83
+9.14

Southeast

53.26
+1367

Southwest

49.61
1934

STATE
44.70
+7.13

Average (in)
Depart from normal

PRECIPITATION for September was above normal throughout
most of the state; the only exception was in the Central Region where
precipitation was sliihtly below normal. The averaé: for the state as
awhole was 3.92 inches, 0.92 inch above normal. Regional averages
ranged from 4.88 inches, 1.70 inches above normal, for the North-
east Region to 2.73 inches, 0.16 inch below normal, for the Central
Region. North Royalton (Cuyahoga County) reported the greatest
amount of precipitation for the month, 8.29 inches. Delaware Dam
(Delaware County) reported the least, 1.71 inches.

The bulk of Scptember’s precipitation for most locations fell
during the first half of the month; only the eastern half of the state
reccived substantial precipitation the second half. Storms on
September 1-2 in the western portion of the state and on September
7 in the northern portion broalleht totals to generally between 1 and
2 inches for the first week in all but the eastern portion of the state.
Scattered storms on September 10 in the westerm portion and
widespread precipitation during September 14-16 produced an
additional 1 to 2 inches at most locations throughout the state. On
September 22-23 the remnants of Hurricane Hugo moved through
the eastern half of the state, generally dumpinghl to 2 inches of
precipitation at most locations. However, locally heavy downpours
occurred especially in the northeastern portion of the state with 3 to
over 6 inches reported south of and in the eastern suburbs of
Cleveland. Minor urban flooding was reported.

Precipitation for the 1989 calendar year is above normal through-
out the state. The average for the state as a whole is 35.74 inches,
5.74 inches above normal. Regional averages range from 44.45
inches, 12.55 inches above normal, for the Southeast Region, to
27.85 inches, 1.06 inches above normal, for the Northwest Region.

Precipitation for the 1989 water year which ended September 30
was above normal throughout mosf of the state. The average for the
state as a whole was 44.70 inches, 7.13 inches above normal. This
ranks the 1989 water year as the fifth wettest in 106 years of record
keeping. Regonal averages ranged from 53.26 inches, 13.67 inches
above no , for the Southeast Region to 36.73 inches, 2.70 inches
above normal, for the North Central Region. Fernbank (Hamilton
County) reported the greatest amount of precipitation for the water
year, 66.19 inches. Andover (Ashtabula County), Marietta State
Nursery and Willow Island Lock and Dam (Washington County) and

{continued on back}
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Palmer

; DEPARTURE FROM NORMAL {IN.) Drought

Region This Past Severity

Month | 3 Mos. 6Mos. | 12Mos. | 24 Mos. | Index
Northwest +0.89 +1.50 +2.96 +4.10 -3.72 0.9
North Central +0.44 -1.54 +2.51 +2.70 -7.28 +0.3
Northeast +1.70 -0.65 +5.82 +7.03 +1.16 +0.7
Wast Central +1.16 +2.32 +7.87 +9.14 -0.47 +0.9
Central -0.16 +.48 +5.40 +7.45 +2.11 +1.8
Cantral Hills +0.74 -2.89 +2.49 +3.44 -1.73 .5
Northeast Hills +0.95 -2.90 +2.49 +3.15 -5.15 +0.6
Southwest +0.53 +1.03 +5.77 +9.,34 +2.23 +2.1
South Central +1,62 +1.87 +5.32 +11.34 -1.88 +2.8
Southeast +1.33 +2.48 +8.98 +13.67 +7.53 +2.7

State +0.592 +3.17 +4.56 +7.13 -0.61 22

*Ahave +4 = Extreme Modst Spell -0.5 To -0.9 = Inciplent Drought
3.0 To 3.9 = Very Moist Spell -1.0 To -1.9 = Mild Prought

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

MONTHLY WATER INVENTORY
REPORT FOR OHIO  ascompn 100

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit
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Nertheast
488

Northwest

~ North Central

Southwest

3.62
77

STATE
3.92
131

Average (in)

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

- This Month state with only the north central and

. _ — Drilrrézge DIMerslan_ | % of % of Nermal Past northeastern portions having below

 Riverand Location (Sq. Mi) (SEFasr)ge “Nomal [T3Mos. | GMos. | 12 Mas. normal flows. Flows in the northwest-

— —— ern, western and southem portions of

Grand River near Palne_svllle 685 155 - 63 . 35 224 123 the state were high enough to be con-
Great Miami River at Hamliton 3,630 3,088 [ 462 . 368 252 149 sidered excessive. September flows
Huron River al Milan 371 14.3 61 70 162 o Wertggreatgatflan dAuglrﬁ-f ﬂo“is aﬂlxcept
in the cen and north central por-

Killbuck Creek at Killbuck i 464 137 153 147 180 116 tions of the state where flows were less.
Little Beaver Craek naar .East Livarpool 496 116 147 135 176 100 Generally, flows at the be ing of
Maumes Rlver at Watervilla 6,330 2,061 528 138 13 90 the month were above normaﬁ inallbut
Muskingum River at McConnelsville 7,422 2507 159 149 171 122 the north central and northeastern
Scicto River near Prospect 567 52.4 181 283 355 128 Pomoélﬁ" Oftﬂgﬁ state. tﬁl?ws ﬂuctuatf::d
: throughout the month in response to
Scieto Hh’ef at Higby . 5,131 1,639 157 172 207 142 precipitation and were generally the
Stlllwater River at Pleasant Hili 503 860 1,807 637 357 158 greatest just after mid-menth in the

EAN STREAM DISCHARGE g ias sy

3.0

GREAT MIAMI RIVER at Hamilton
Drainage ar}a{%:io sg. mi.

/[ 1\

BN

Drainage area: 49¢\sqg. mi.

LITTLE BEAVER CREEK near East Liverpool

\

B

g

‘g -

> 0 —]
g

- MAUMEE RIVER at Waterville

& Drainage area: 6330 sq.mi,

_g 3.0

2

a

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

2

e

v —
JFMAMJJASOND
1989

Base peried for all streams: 1951-1980

western half of the state and duril;ﬁ_

September 23-26 in the eastern h
following passage of the remnants of Hurricane Hut%lo. Lowest flows
generally océurred at the month's end except in the northeastern
portion where they occurred around the end of the first week of the
month. Flows at the month's end were generally above normal
except in the central and north central portions where they were be-
low normal.

Streamflow for the 1989 water year was above normal throughout
most of the state. The only exceptions were in the northwestern and
north central portions where flows were slightly below normal.
Streamflows the past six months were noticeably above normal
throughout the state. Stream and urban flooding conditions oc-
curred several times following local and widespread thunderstorm
activity. The most notable flooding event occurred during the last
week of May in the southwestern and northeastern areas of the state.

Cumulative runoff and departure from normal for the index
%auging stations for the 1989 water year were: Great Miami River,
8,26 inches, 6.02 inches above normal; Little Beaver Creek, 15.23
inches, 0.06 inch below normal; Maumee River, 9.74 inches, 1.25
inches below normal; and Scioto River, 17.28 inches, 5.03 inches
above normal.

RESERVOIR STORAGE for water supply during September de-
creased in both the Mahoning and Sciote river basins. Storage atthe
month’s end was above normal in both basins.

Reservoir storage at the month's end for the Mahoning basin
index reservoirs was 82 percent of rated capacity for water supgly
corapared with 86 percent for last month and 60 percent for
September 1988. Month-end storage in the Scioto basin index
reservoirs was 82 percent of rated capacity for water supply com-
pared with 90 percent for last month and 70 percent for September
1988.

Surface water supplies maintained a favorable position through-
ouf most of the 1989 wateryear. The above normal precipitation and

RESERVOIR STORAGE FOR WATER SUPPLY gty

MAHONING RIVER BASIN
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resulting streamflows were benefi-
cial in filling and maintaining nor-
mal pools inboth on and off-stream

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

reservoirs. In contrast with last Index ‘ Mean Departure Change in feet from;

year al, this time, most reservoirs Wall L . " Aauif This rom . -

are at or above normal September e ocation quiter Month Normat Last Month Year Ago

levels. Surface water su;zﬁl]ies are F-1 W. Rushville, Fairfleld Co. | Sandstone 15.81 +0.11 -0.62 +4.14

in a favorable position at this ime. .| Fa-1 | Jasper Mill, Fayette Co. | Limaestone 7.86 +0.75 -0.62 +2.22
aﬁRgUﬁEégvﬁTER It-‘EVEIS en- Fr-10 | Columbus, Frankiin Co. | Gravel 42.58 +2.50 -0.52 +2.62

erally dec most arcas of the N -

state during September. A few H-1 Harrison, I-famlnon Co. Gravell 23.14 +0.08 +0.15 +2.49

exceptions were noted in sand and Hn-2a | Dola, Hardin Co. Bolomite 7.95 +0.92 -1.06 +2.90
avel aquifers along streams in " [ Po-1 Windham, Portage Co. Sandstone 19.07 +0.91 -0.61 +2.87
e south central and southwest- Tu-1 Strasburg, Tuscarawas Co,| Gravel 14.50 -1.22 -0.73 +0.79

ern portons of the state where
levels were stable or rose slightly
during the month in response to
precipitation and excessive streamflows. Ground-water levels are
generally above normal throthout most of the state. The onl
exception is in sand and gravel aquifers in the northeastern quad-
rant of the state where levels are below normal in response to below
normal cumulative precipitation during the past three months.

The 1989 water year was very beneficial to ground-water storage.
Although levels were noticeably below normal at the beginning of the
1989 water year in response to the drought conditions in 1988,
above normal precipitation throu%hout the state during the winter
and spring recharge period resulted in a steady improvement in
ground-water storage. Levelsimproved steadily during the recharge
Eg;iod and levels in many aquifers continued rising into June.
els generally returned to normal by the late spring period in most
areas of the state. Generally, levels throughout tﬁe state have
remained in the near-normal range throughdut the summer season
with the only exception noted above, As the 1990 water year begins,
ground-water storage is in a favorable position.

LAKE ERIE level declined seasonally during September. The
mean level for September was 571.26 f}éet (IGLD»ISSS], 0.29 foot
below last month's mean level and 0.74 foot above normal. This
month's mean level is 0.54 foot above the September 1988 level and
2.66 feet above Low Water Datum.

SUMMARY

Precipitation was above normal throughout most of the state.
Stre ow was excessive in the western and southern portions of
the state but slightly below normal in the north central and
northeastern portions. Reservoir storage declined but remained
above normal. Ground-water storage declined but generally re-
mains near to above normal. Lake Erie level declined seasonally,

Precipitation during the 1989 water year was above normal
throughout most of the state. The state average of 44.70 inches
ranks this year as the fifth wettest in 106 years of record keeping.
Water supplies throughout the state recovered substantially from
last year's drought and are in a favorable position at this tite.

I LAKE ERIE LEVELS at Cleveland sy
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prem———esmr—— SCEASEPTTTI. {continued from front page} _ 3 '
[ w Moo - most areas of the state as far as precipitatfon is concerned. Con- .
BB g B e Q gi]ll:_ion;h aug\;}rl' well for continued improvement in water supplies W /i _
|l o ., w B eesn oughout the upcoming recharge period. Water supplies through- /
Z % u:-; ?’i in & g S g § S § % 5.-5' -3 g = g out the state are in a favorable position at this time. gh By L
§.§ Togn2E’ %.3; 588 ) 9*:9;’8 g NOTES AND COMMENTS R p.EPOQ] FOR CH]O
BAgddgT ofgIRSQESEREE g NEW PUBLICATIONS Py October 1989
=53 & ~5 8 SD_% |S3:8 = S The Division of Water announces the avaflability of the follow- ; y
g=3T _3 — C%" 5 § & g % §h %a% B w 0 ing new publications: Compiled By David H. Cashell
;;;'—'- = & 8 fog 2. §t. n Ig-ay = The Ground-Water Resources of Adams County by James M. Hydrologist
S¥33-8 T, § TR 3 =gl = Raab Water Inventory Unit
Lo~ RN~ 2 9 = This new map is one in a serfes of 70 county ground-water
33T Lo E n a3 B35 resources maps which have been completed for the state. Ground-
85 7T g 3248, d = g 8 water resources maps are prepared by staff hydrogeologists. These
m IOy S o % 230 ah"g_ maps show the regional ground-water characteristics based on
a8 § 2 § = e I®ae =5 interpretations of water well drilling records and local geology. PRECIPITATION for October was above normal in most of the PRECIPITATION
308 =g § 3 A These color-coded maps provide well log data for many point eastern two-thirds of the state and noticeably below normal in the OCTOBER 1989
gz &y g w Ax :é: 2 2 o : locations, Information provided by the maps inclade tvaica] . western one-third. The average for the state as a whole was 2.50
3 § g S 933 g o depths of wells, water-bearing formations and estimated yields for inches, 0.16 inch above normal. Regional averages ranged from 4.08
AR 2 -3 = g 5 5 wells in the area. inches, 1.84 inches above normal, for t}'le South Central Region to
o, & W R M. w 1.24 inches, 1.10 inches below normal, for the West Central Region.
& =g O &% =} Ground-water resources maps can be used as a guide for g . y gl
a 5 i & 8, § iy g ._g = locating new or expanding existille ground-water supp]iges. They Shawnee State Forest (Scioto County) reported the greatest amount
S S MmABD o e Tul to h >, It of precipitation for the month, 5.40 inches; Athens [Athens County)
S % = oy 9 o are useful to homeowners, ground-water consultants, engineers, .
g3 & 3B 3 S =2 =2 planners and developers. reported 5.32 inches. St. Paris (Champaign County) reported the
3 = =i , 0. ; i .
- Ger 3R W= _ The cost for this map and the other available maps is $6.53 }g?:;t. amount, 0.66 inch; Versailles (Darke County] reported 0.68
includes postage, dling and tax). Precipitation varied greatly throughout the state during the month
Ohio Department of Natural Resources Calendar The bulk of the precipitation fell during the first three weeks with
i -~ — The 1990 Ohio Department of Natural Resources (ODNR) calen- October 16-21 being the period with the most widespread precipita-
55 . asg 1210 dars are available now, These 13-month calendars feature a full- tlon. Precipitation totals during the first week were usually less than
) =) 9 E o8 3 ] coloighoto of a different Ohio bird each month. In addition, each .25 inch except in the southerm and northeastern portions of the state 2
- g =] ] x| 5 month has a listing of ODNR-sponsored events, as well as nota- where storms on October 1-2 produced from .5 to over 1.5 inches at
" "g_, S B % = 2 = tions for holidays and lunar phases. Included in the back pages some locations. During the second week, scattered showers on 2
= c, o& o E g are useful reference guides to the various facilities located at Ohio’s October 9-10 generally produced about .5 inch at most locations with
! ; Som g % Z o state parks, forests, wildlife areas, nature preserves and boating . slightly higher amounts occurring again in the southern portion of
& w a e - ; sites.” District offices throughout the state for various ODNR - the state. The third week brought the bulk of the month’s precipita-
g =1 @ vo > = [ = divisions are also listed. tion for most locations which reported precipitation dpaily from
& g 2 £zZ32 |2|= The cost forthe 1990 ODNR calendar is $4.00 (includes postage, © October 16 - 21. The most notable event during this period occurred
g = & =3 a g = handling and tax). The two publications may be ordered irom the on October 19 when up to 6 inches of snow fell in the southwestern 24
5 " CoE= S ODNR Publications Center, Fountain Square, Building B-1, Co- portion of the state, Weekly totals for the third week ranged from less 3
8, scw [al? lumbus, Ghio, 43224. Make checks or money orders payable to . than .5 inch in the western portion of the state to between 2 and 3
a £ ; % g ODNR Publication Center. ! mChequ in the .S(_Jt:ttlllem portmﬁ {elmd O‘V%I; Sfmtlz_lt'ielzs in lth?_ t(]_':_llcvelantltzl1
~ mgiz?i, SEPQLOGICAL SURVEY PUBLISHES GROUND-WATER o the ‘;g,‘;‘;‘gpgtate"rér‘;j‘ifﬁgﬁln T O e tion mﬁ‘éht . Amount (in)
. . . ! precipitation returned the last day of the month with less than .25 by
“ 'I‘hirtij SS Géologlﬁa] Su{vtﬁy léas EUbhfhid a i:]'cepo_rt g‘_rl.]letg1 Potené . inch totals throughout much of the state.
ometric-Surface Map of the Carbonate Aquifer in Silurian an -
evorian Rocke, Licis, Sandusky and Wopd Counties, North: , Preciptation for the 1969 water year is bave noranal theanchons
western Ohio, July 1986” by Kevin J. Breen. This map, published inches above normal, Reglonal averages range from 48.08 inches
in cooperation with several county and municipal agencies, shows 13.85 inches above nérma% for the Southeast Region to 29.30 inches,
generalized gound»water levels which represent the poientiomet- 0.22 inch above normal, for the Northwest Reglon. With two months
ric surface (the level to which ground-water will rise in cased wells) left in the calendar year, the state average of 38,24 inches is already
in the carbonate (limestone /dolomite) aquifer used extensively as 0.67 inch above the anrtual 50-year state average of 37.57 inches. Northwest Northeast

a water source throughout northwestern Ohio. This map is
suitable for defining generalized directions of horizontal ground-

The first month of the new 1990 water year is off to a good start in 3.94
North Central T

1.45

water flow and as a reference for identifying future ground-water
level rises or declines in this area. Published as U.S. Geological ' {continued on baclk) 63 261 119
Survey Water-Resources Investigations Report 88-4144, this map Py g s®a T Y oo
costs $3.25 and can be ordered from the Books and Open-File RECIPITATION Nomgast
Reports Section, U.S. Geological Survey, Box 25425, Federal Paimer
Cersligf fﬁ?ﬁeéi{f&fﬁiigum MAKES IS MARK IN OHIO DEPARTURE FROM NORMAL (IN) Lrougnt 2é1s7
Region ; Past Sevetity .
On October 17 at 8:04 pm EDT, an earthquake measuring 7.1 J:,:?h 3 Mos. & Mos. 12 Mos. | 24 Mos. Index® 124
on the open-ended Richter scale rocked the San Francigco Bay Horhwast 0.04 047 YT 156 230 04 Southeast
area in California causing severe damage and the loss of several - : - : : -
lives. Shock waves, radiating out from the quake’s epicenter, North Gentral +0.47 .95 +2.84 +2.88 -6.62 +04 Southwest 3.63
traveled through rock formations and reached Ohio. Seismic Noriheast +0.52 +0.75 +7.08 +6.62 +0.84 +1.2 158
waves, asithey pass thrﬂ‘;lgh I%Ottl:’]l{ forffaﬂglﬂsw cause an alg:mate West Central 410 | +052 | +b1z +851 | 080 408 2.00
compression and expansion of the material. Water levels in some -
wells finished in certain rock formations may rise and fall with the Central _ 0.03 +0.29 +4.52 .74 | +261 +2.2 84
passing of these waves. Several wells in Ohio's observation well . | Gentrat Hills +0.19 129 +2.73 +3.95 | -144 +0.2
network have shown responses to earthquakes in the Western Northeast Hills -0.36 -1.50 +2.88 +3.39 -4.75
ge"ﬂsgigegre- ﬂllm“n;l‘:m ]Riﬂgﬁf scale fﬁadingsf of 6i15 to 071-'1(1)' Southwest 039 | +0.28 | +3.03 4879 | _+a.02 STATE
epen on the quake's location, are necessary for wells in Ohio
to show response. The most sensitive well in Ohio’s ohservation South Central +1.84 +4.34 +5.68 +13.27 +1.27 2.50
well network is Vw-1, located in Van Wert. Seismic waves from the Southeast +1.80 | +444 | +B15 | #1500 | +9.62 107
San Francisco earthquake caused a .22 foot. fluctuation of water State +0.18 +0.84 +4.43 +7.18 +0.10
levels in this well. The most notable event in this well occurred .
March 27, 1964 when the fluctuation was 5.8 feet following the ;A(‘;'gl];e ;‘é = ggeﬁlgiggtg;ﬁpeﬂ Z?'g g :?-g fgllﬁgﬁgglfgﬁught Average (in)
Alaskan earthquake that had a Richter magnitude of 8.4. 2.0 To 2.9 = Unusual Moist Spell  -2.0To -2.9 = Moderate Drought Percent of normal
1.0 To 1.9 = Moist Spell -3.0 To -3.9 = Severe Drought

0.5 To 0.9 = Incipfent Moist Spell Below -4.0 = Extreme Drought
0.4 To-0.4 = Near Normal
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PR R MEAN STREAM DISCHARGE MMMy STREAMFLOW for October was GROUND-WATER LEVELS

) above normal throughout the state declined throughout the month in . .
This Month except in the north central portion most areas of the state. A few Based on daily lowest level in feet below land-surface datum
Drainage | Mean % of % of Normal Past where flows were below normal. Flows exceptions were noted in shallow
River and Lecation (S"'ﬁi D'Sg"j_gfﬂﬁ Normal [~ 3wos T oMos | 12 Mos in the central and south central por- sand and gravel aquifers in the Index "-‘}f‘i’“ Departure |  Ghange in feet from:
: q.-Mi) | (CFS) - - i tions were high enough to be consid- south central and southeastern Well Location Aquifer Mo:ﬁh Norromn;' Last Month | Year Age
Grand River near Painesville 685 500 208 52 241 128 ered excessive. Flows in the western portions of the state where the W. Rushville. Fairfield Go. | Sand 15.80 0.70 0.09 .50
Great Miami River at Hamilton 3,630 994 147 238 284 150 ortion of the state were sustained above normal precipitation resulted F-1  TUsTvZe, TRIMlee Lo. | Sandstone : = = =
" om last month's precipitation as this in slight net recharge causing lev- Fa-1 Jasper Mill, Fayette Co. Limestone 8.39 +0.53 -0.53 +1.68
Huron River at Milan an 18.6 64 43 209 94
Yilback C. area received noticeably beiow normal els to remain stable or rise sHghily Fr-10__|.Columbus, Frankiin Co. Gravel 42.44 +2.64 +0.14 +2.44
iilbuck Creek at Killbuck 464 145 178 90 236 117 recipitation this month. Flows at the durlng the month. Generally, Harri Hamilton G & | 23.03 0.29 0.79 1.06
Little Beaver Creek near East Liverpaol 496 112 103 92 209 104 geginm.ng of the month were above ground-water levels are above H-1 Ar°sen. Tamon Lo. revel - — — Y
Maumes River at Waterville 6,330 620 112 154 176 a0 normal except in the northern portion normal throughout most of the Hn-2a | Dola, Hardia Co. Dolomite 8.91 +0.82 -0.96 +3.39
: ; of the state where they were below’ state, Exceptions are in sand and Po-1 windham, Portage Co. Sandstone 19.58 +0.76 -0.51 +2.34
Muskingum River at McConnelsville 7,422 2,580 154 114 196 123 normal. Flows fluctuated throughout vel aquifers in the west and Tud Strash T Col @ 14.80 142 0.30 076
- - gra €ITl u- trasburg, Tuscarawas Co.| Gravel R -1. -0. +0,
Sciolo River near Prospect 567 43.5 146 151 4n 129 the month in response to precipitation northeastern portions of the state
Scloto River at Higby 5,131 1,915 252 176 228 141 and were the greatest during the Octo- where levels are below normal in
Stillwater River at Pleasant Hill 503 110 201 579 435 160 ber 20-24 perlod throughout the state response to below normal precipi- UND-WATE, VELS R ogns i
following the widespread precipitation tation, Ground-water levels . GROUND-WATER LE :

the previous week, Lowest flows oc-
curred the first few days of the month in the northern and central
portions of the state and around October 16-17 elsewhere before the

throughout the state are noticeably above those levels of a year ago,
from about 1 to over 4.5 feet above those 1988 levels.
Ground-water storage is in a favorable position as the 1990 water

EAN STREAM DISCHARGE iy ay™ widespread ’ . . ;
pread precipitation siarted. Flows at the month’s end were siill ear begins. R
1 above normal throughout the state except in the northern portion y g 14 H-1 ngrlsorl (gand and gravel a=ql.1ife:r)
where they returned to below normal after reaching maximum flows. 15 59 R e N I :
GREAT MIAMI RIVER at Hamition 16l eal 88l | | ]

Drainage arga: 3630 sq. mi. LAKEE ERIE level declined during October. The mean level for

October was 570.76 feet (IGLD-1955), 0.50 foot below last month’s

\

W

RESERVOIR STORAGE for water supply during October de-
creased in both the Mahoning and Scioto river basins. Storage at the
month’s end was above normal in both basins.

Reservoir storage at the month's end for the Mahoning basin
Index reservoirs was 73 percent of rated capacity for water supgly
compared with 82 percent for last month and 57 percent for October
1988. Month-end storage in the Scioto basin index reservoirs was
74 percent of rated capacity for water supply compared with 82
percent for last month and 65 percent for Bctober 1988.

mean level and 0.56 foot above normal. This month’s mean level is
0.40 foot above the October 1988 level and 2. 16 feet above Low Water
Datumn.

SUMMARY
Precipitation was above normal in the eastern two-thirds of the

state and below normal in the western one-third. Streamflow was

LITTLE BEAVER CREEK t Liverpoal above normal throughout most of the state. Reservoir storage de-
Drainage area: 498\sq. mni‘ear Eas clinded b1t remained above normal. Ground-water levels gzgllned
3.0 in most aquifers in the state. Lake Erie level declined but remains
I \ above normal. T 5 Hn-2a Dola (dolomite aquifer)
S @ o EEATER : RO R B
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o MAUMEE RIVER at Watervill =
gﬂ Drainage area: 6330 sq.mi. RESERVOIR STORAGE FOR WATER SUPPLY #Rinefiy LAKE ERIE LEVELS at Cleveland fng :%}
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SUMMARY

Precipitation was above normal in most of the state but slightly
below normal in the northwestern and southeasiern portions.
Streamflow was above normal throughout most of the state. Res-
ervoir storage declined and was near to above normal. Ground-
water levels showed mixed responses during the month but re-
mained above normal throughout most of the state. Lake Erie level
declined seasonally and was 0.45 foot above normal.

NOTES AND COMMENTS

Water Withdrawal Registration Forms Avajlable

The Division of Water is initiating the Water Withdrawal Regis-
tration Program pursuant to Section 1521. 16 of the Ohio Revised
Code. The program focuses upon owners of any facilities or
combination of facilities with the capacity to withdraw at least
100,000 gallons of water daily (70 galll:ms per minute). Owners of
water withdrawal facilities which meet'this criterion must register
the facility with the Division of Water and then submit annual
reports of withdrawals on forms provided by the division. The
registration forms will be available in January 1980 from the
Division of Water. All existing facilities must be registered in 1990.
An incentive to register is that if a court ever considers a conflict
between users and if priority in Hime is a consideration, the date of
registration shall be conclusive evidence of which use was estab-
lished first. For more informatien or registration forms, write to the
Division of Water, Water Resources Development Section or call
(614)265-6750.

Two “New” Emplovees Added To GWRS Staff

Two longtime employees formerly with the Division of Water
have come out of retirement and rejoined the Ground-Water
Resources Sectlon (GWRS) as part-time employees. Geologists
Alfred C, (Al) Walker and James J, {(Jim) Schmid{, each employed
with the state of OChic for over 30 years before retiring, have
returmed to complete the remaininﬁ county ground-water re-
sources maps. Their vast knowledge of Ohio's geology and
experience in ground-water resources will be used in mapping the
final 18 counties, projected for completion in 1990.

MONTHLY WATER INVENIO,
REPORI FOR OAIO

Compiled By David H. Cashell
Hydrologist

NOVEMBER 1989

Water Inventory Unit

PRECIPITATION for Novemberwas slightly above normal through-
out much of the state; exceptions were in the Northwest, Northeast

" Hills, South Central and Southeast regions where precipitation was

slightly below normal. The average for the state as a whole was 2.69
inches, 0.04 inch above normal. Regional averages ranged from 3.23
inches, 0.35 inch above normal, for the Northeast Reglon to 2.09
inches, 0.34 inch below normal, for the Northwest Region. Andover
(Ashtabula County) reported the 1%reatest amount of precipitation for
the monlt}'l, 5.44 inches. Caldwell (Noble County) reported the least,
1.58 inches.

Precipitation fell during every week of the month: snowfall was
scarce with only the northern portion of the state, especially the
northeastern snow belt areas, recefving more than an inch or so. Pre-
cipitation totals during the first week of the month were around 0.5
inch at mest locations with lesser amounts in the northwestern
portion of the state. During the second week, totals were again
around 0.5 inch at most locations increasing to slightly over 1 inch
in the southwestern portion of the state. The third week of the month
brought the bulk of the precipitation for most locations. Storms
during November 15- 16 produced 1-2 inches of precipitation at most
locations, Additional precipitation during the week came mostly in
the form of lake-eflect snow in the north central and northeastern
{)ortions of the state. The remainder of the month was rather dry with
ocal totals ranging from 0.1 to 0.5 inch with slightly higher amounts
in the southwestern portion of the state.

Precipitation for the 1988 calendar year is above normal through-
out most of the state with only the Northwest Region being slightly
below normal. The average for the state as a whole is 40.92 inches,
5.93 inches above normal. Regional averages range from 50.25
inches, 13.38 inches above normal, for the Southeast Region to 31.39
inches, 0.12 inch below normal, for the Northwest Region.

Precipitation for the first two months of the 1990 water year is
above normal throughout most of the eastern two-thirds of the state;
precipitation is below normal in the Northwest, West Central, South-
west and Northeast Hills regions. The average for the state as a whole
is B.181inches, 0. 19 inch above normal. Regional averages range from
6.47 inches, 0.87 inch above normal, for the Northeast Region to 3.54
inches, 1.18 inches below normal, for the Northwest Region.

P PRECIPITATIO Ny ustag

*Above +4 = Extrerne Molst Spell  -0.5 To -0.9 = Incipient Drought
3.0 To 3.9 = Very Molst 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

: Palmer

DEPARTURE FROM NORMAL {IN.} Drought

Region This Past Sevarlty

Month | 3 Mos, 6Mos. | 12Mos. | 24 Mos, | Index
Northwaest -0.34 -0.29 +0.47 -0.50 -4,58 +0.6
North Cendral +0.59 +1.50 +0.63 +1.86 -5.47 +1.1
Northeast +0.35 +2.57 +3.93 +6.14 +2.51 +2.7
Wast Central +0.15 +0.21 * +2.32 +6.55 +0.08 +2.6
Central +0,29 +0.10 +2.19 +6.36 +4.04 +2.5
Central Hills +0.32 +1.25 +0.78 +2.69 +0.16 +1.0
Northeast Hills -0.32 +0.27 +0.45 +1.81 -4,70 +0.7
Southwest +0.22 +0.36 +0.94 +7.57 +4.18 +2.6
South Central -0.45 +3.01 +4.72 +11.02 +1.88 +3.2
Southeast -0.47 +2.16 +5.24 +13.06 +0.86 +3.6
| Slate +0.04 +1.12 +2.17 +5.66 +1.02

YPRECIPITATION
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Northeast
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North Central
3.02
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2.17
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Average (in}
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STREAMFLOW for November was GROUND-WATER LEVELS

This Month above normal throughout most of the during November showed mixed ] .
Drainage [ Mean % of % of Normal Past state with only the extreme eastern responses throughout the state. Based on daily lowest leve! in feet below land-surface datum
River and Location ) Area | Discharge N;tmal ]gortion having below normal flows, Generally, ground-water levels rose
(5. ML) | (CFS) 3Mos. | 6Mos. | 12Mos. lows in the southwestern and central slightly from last month’s levels in Index “flq-?‘?" Departure | Change in foet from:
Grand River near Painasville 685 | 107 17 g1 175 123 porlt)ions of titclie stgte were high er%giugh the southern half of tllgas state a}l’lld Well Location Aquiter Month Notmal | Last Manth | Year Ago
Groat Miami River at Hamilton 3.630 223 230 262 151 to be considered excessive. ows declined slightly from last month's - — Y
s & - 2,452 throughoutthe Stateweregreater than levels in the northern half of the F-1 W. Rushville, Fairfield Co. | Sandstana 16.66 +0.36 .76 +3.88
uron River at Milan 3n 121 149 82 142 83 last month's flows. state. Consolidated aquifers de- Fa-1 Jasper Mill, Fayette Co. Limestone 8.17 +0.87 +0.22 +1.12
Kiilbuck Creek at Kilbuck 464 268 180 133 205 115 Flows at the beginning of the month clined throughout the month in Fr-10 | Columbus, Franklin Co. [ Gravel 42.26 +2.52 +0.18 +2.30
Littla Beav?r Creek noar Fast Liverpool 496 152 75 79 195 103 were below normal throughout most of \tvh}ferl:lecilr:hift:lmﬂliogci)?]?hgf‘n ﬂleo?*gac‘)tg H-1 Harrison, Hamilton Co. Gravel 2343 +0.27 +0.50 +1.96
Maumee River a1 Waterville 6330 | 1.847 114 116 203 B4 the ptate, Iglﬂw? decre?]sed tl;e first levels declined th .Cughnﬂdf’monm Hn-2a | Dla, Hardin Co. Dolomita 9.23 +0.69 -0.32 +3.94
Muskingum River at McConnelsville 7422 | 4,865 132 142 186 132 week wit e lowest flows for the B
. : month oceurring during this period. and then began to rise. In shallow Po-1 Windham, Portage Co, Sandstone 19.99 +0.57 -0.41 +1.75
Scioto River near Prospect 587 177 317 14 210 130 Slight increases were noted early in the sand and gravel aquifers statewide, Tu-1 Strasburg, Tuscarawas Go| Gravel 14.81 -1.47 -0.01 +0.48
Scloto River at Higby 5,131 3,320 204 176 200 141 second week of the month, but flows levels were stable or declined
Stillwater River ai Pleasant Hil 503 317 37z 525 307 164 again continued to decrease until mid- Sl‘ghtt}IlY 1‘:”“}1 t}}e middle of the
monthwhen levels rose in response r GROUND-WATER LEVELS htfas s ug Nyt
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meonth. Flows increased rapidly after
substantial widespread precipitation
on November 15-16 with the greatest
flows for the month occurring soon after this event then declining
until the end of the month. Month-end flows were above normal in
the southern portion of the state and below normal in most areas of
the northern portion.

RESERVOIR STORAGE for water supply during November de-
clined in both the Mahoning and Scioto river basins. Storage
remained above normal in the Mahoning basin reservoirs but fell fo
below normal in the Scioto basin reservoirs for the first time since
October 1988.

Reservoir storage at the month's end for the Mahoning basin
index reservoirs was 63 percent of rated capacity for water supply
compared with 73 percent for last month and 66 percent for
November 1988. Month-end storage in the Scioto basin index
reservoirs was 70 percent of rated capacity for water supply com-
pared with 74 percent for last month and 84 percent for November
1988.

RESERVOIR STORAGE FOR WATER SUPPLY gy

MAHONING RIVER BASIN
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SCIOTO RIVER BASIN
Base period: 1957-1980

Rated capacity (%). for water supply
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Normal = - — - Current

to the widespread precipitation on November 15-16.

Ground-water levels throughout the state are slightly above
normal with only unconsolidated aquifers in the eastern portion of
the state being below normal. Levels throughout the state are
noticeably above levels of a year ago. Ground-water storage is in a
favorable position at this time and continued improvement can be
expected during the up-coming recharge period provided precipita-
tion and other meteorological conditions are near normaf.

LAKE ERIE level declined seasonally during November. The
mean level for November was 570.37 feet (IGLD-1955), 0.39 foot
below last month's mean level and 0.45 foot above the long-term
November noermal level. This month's mean level is 0.10 foot above
the November 1988 level and 1.77 feet above Low Water Datum.

_ The United States Army Corps of Engineers reports that 1989

recipitation through October for the entire Great Lakes basin has
Ecen below no in seven of the 10 months. Levels for Lakes
Superior, Michigan and Huron are below normal while the remain-
ing lake Jevels are above normal.

LAKE ERIE LEVELS at Cleveland myygius™ sy
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Base period: 1900-1986
3 Record high and low, year of occurrence
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{continued from front page) :

third wettest year in the South Central Region since records began.
Fernbank (Hamilton County) reported the greatest amount of
precipitation for the year, 66.83 inches. Grover Hill (Paulding
County) reported the least amount for the year, 29.10 inches.
Several other locations including Hicksville, Defiance, Ottawa,
Lima and Sandusky also reported less than 30 inches of precipi-
tation for the year.” An isohyetal map and regional averages and
departures from normal for the 1989 calendar year appear on the
last page of this report.

Precipitation during 1989 was noticeably greater than during
1988. Although the srea.r started off with below normal precépita—
tion in January, eonditions improved throughout the remainder of
the water supply recharge period. Precipitation was noticeably
above normal in the southern two-thirds of the state from February
through April, but remained generally below normal in the north-
ern portion. In May and June, precipitation was noticeably above
normal throughout the state. These wet conditions delayed spring
crop planting in many areas. Conditions during
months were typical with scattered thunderstorms leaving some
arcas wet and some areas dry. The fall months continued this
trend of variable statewlde precipitation with most areas averagin
s]igliltly below normal during this perfod. Although the year ende
with below normal precipitation and record-breaking cold tem-
peratures statewide in December, water supply conditions had
improved noticeably during the year and were in a favorable
position at the year's end.

TOTAL PRECIPITAION ©
1989 CALENDAR YEAR
as 35 7

35

40

45

Northeast
42.66

Norhwest

North Central
35,27
+1.24

32.74
-1.08

Northeast | .
Hills

39.68
+1.65

West Central

42.03
+5.34

Southeasti

52.00
+12.41

Southwest

46.98
+6.71

STATE
42.57
+5.00
Average (in)
Depart. from normal

the summer

PRECIPITATION for December was below normal statewide. The
average for the state as a whole was 1.64 inches, 0.94 inch below
normal. Regional averages ranged from 2.02 inches, 0.62 inch below
normal, for the Northeast Region to 1.25 inches, 1,06 inches bhelow
normal, for the Northwest Hegion, Andover (Ashtabula County).
reported the greatest amount of precipitation for the month, 5.03
inches. Crane Creek State Park (Ottawa County) reported the least
amount, 0.75 inch.

Precipitation was rather light during most of the month, Weekly
totals were generally around 0.25 inch for most locations the first and
third weeks and less the second and fourth weeks; slightly greater

- amounts were received in the northeastern snowbelt areas. The bulk

of the precipitation during this period was in the form of snow. Snow
that fell after December 15 remained on the ground until the last day
or two of the month as the entire state endured record-brealking cold
temperatures. In fact, this was the coldest December on record
throughout the state. Finally, temperatures started to warm-up on
December 29 accompanied by widespread precipitation until the end
of the month. Precipitation totals during the last few days of the
month were around 1 inch at most locations with slightly lower
amounts in the western and northwestern portions of the state. This
precipitation, coupled with the melting snow and frozen ground,
resulted in minor fiooding of low-lying areas in several areas of the
state.

Precipitation for the 1990 water year is below normal throughout
most of the state; exceptions are in the North Central, Northeast and
South Central regions where precipitation is slightly above normal.
The average for the state as a whole is 6.84 inches, 0.73 inch below
normal. Regional averages range from 8.49 inches, 0.25 inich above
normal, for the Northeast Regilon to 4.79 inches, 2.24 inches below
normal, for the Northwest Region.

Precipitation for the 1989 calendaryearwas above normal through-
out most of the state with only the Northwest Reglon havin,risl.ightly
below normal precipitation, The average for the state as a whole was
42.57 inches, 5.00 inches above no . This ranks 1989 asthe 17th
wettest year during the past 107 years. Regional averages ranged
from 52.00 inches, 12.41 inches ‘above normal, for the Southeast
Region to 32.74 inches, 1.08 Inches below normal, for the Northwest
Region. This was the wettest year in the Southeast Region and the

{continued on back)
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DEPARTURE FROM NORMAL (IN.) Drought

Reglon This - Past Soverity

Month | 2 Mos. 6Mos. | 12 Mos. | 24Mos, | Index’
Nornhwast -1.06 -2.24 0,64 -1.08 -6.73 +0.4
Narth Central -0.88 +0.20 -1.36 +1.24 -5.97 +0.9
Northeast -0.62 +0.25 -0.40 +5.69 +1.72 +2.5
Wast Gentral -1.19 -2,16 +0.10 +5.34 -1.67 +2.4
Central -0.76 -0,48 -0.09 +5.63 +3.02 +2.6
Central Hills -0.78 020 | -299 +2.49 -0.34 +0.7
Northeast Hifis -0.66 1,30 -4.20 +1.65 -5.05 +0.2
Southwest 41,12 -1.25 0.24 +6.71 +2.65 +2.5
South Cantral -1.29 +0.04 +1.77 +9.87 +0.75 +3.1
Southeast -1.03 -0.14 +2.34 +12.41 +8.44 +3.4

State 084 | 072 0.57 +5.00 -0.23

-0.5 To -0.9 = Incipient Drought
-1.0 To -1.9 = Mild Drought
' -2.0 To -2.9 = Moderate Drought
-3.0 To -3.9 = Severe Drought
Below -4.0 = Extreme Drought

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

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

TER INVENTORY

j O DECEMBER 1989

Compiled By David H. Cashell
Hydrologist
Water Inventory Unit
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STREAMFLOW for December was
below normal throughout the state.

_ This Month Flows in some eastern portions of the

) Drainage ¢ Mean % of % of Normal Past state were low enough to be consid-

River and Location ( S:mh?ﬁ) Discharge [ pnimal T | 6 Hos 15 Mos ered deficient. Flows throughout the

- i . . - statedecreased contra-seasonally from

Grand River near Palnasville 685 1,812 68 95 75 123 last month’s flows in response to the

Greal Miami River at Hamilion 3,630 1,159 49 94 - 166 148 below normal precipitation and frozen
Huron River at Milan 37 80 51 53 45 o1 conditions.

Kiflbuck Craek at Killbuck 464 170 63 101 98 14 Flows atthe beginning of the month

o B Crook Easi L I T were below normal throughout the

Little Beaver Cresk near East Llverpool ¢ 128 2B 53 64 102 state. Generally, flows statewide

Maumas River at Watarville 6,330 1,580 as 46 70 83 decreased during the month, with

Muskingum River at McConnelsville 7,422 2,788 48 85 108 120 slight increases noted following local

Scioto River near Prospect 567 86 36 73 107 130 precipitation, until the last few days

oo Fi Hiob 5131 when flows increased noticeably in

Sciato River at Higby . 1,397 34 100 132 138 response to the widespread precipita-

Stillwater River at Pleasant Hill 503 103 31 88 232 163 tion and snow melt. Greatest flows

Discharge (cu ft/sec/sq mi)
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‘. Base period for all streams: 1951-1980,
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throughout the state occurred thelast
day of the month. Minor flocding of
low-lying areas cccurred at the month’s end resulting from the
precipitation, snow melt and in-stream ice jams. Flows at the
month's end were above normal statewide except in the northwest-
cm and western portions where they were s]igﬁtly below normal.

Streamflow during 1989 was above normal throughout the state
except in the north central and northwestern portions where it was
below normal. Excessive streamflows were noted throughout most
of the year in the southern portion of the state. Notable stream and
urban flooding cccurred during the last week of May and to a lesser
extent in June, July and August in many southwestern, western,
central and northeastern areas of the state. Ten counties were
declared major flood disaster areas following several flooding events.

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

Reservoir storage at the month's end for the Mahoning basin
index reservoirs was 58 percent of rated capacity for water supply
compared with 63 percent for last month and 69 percent for
December 1988. Month-end storage in the Scioto basin index
rescrvoirs was 64 percent of rated capacity for water supply com-
pared with 70 percent for last month and 88 percent for December
1988.

Surface water supplies during 1989 were in a favorable position
throughout the year. The above normal precipitation and resulting
streamflows were beneficial in filling andp maintaining normal pools
in both on and off-streamn reservoirs, Only the March and Decem-
ber month-end storage for the Mahoning basin reservoirs and the
November and December month-end storage for the Scioto basin
reservoirs were below normal.

RESERVOIR STORAGE FOR WATER SUPPLY #%us™
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GROUND-WATER LEVELS dur-
ing December declined throughout
the state in response to the below

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

normal precipitaton and frozen Moan Departure - -
conditions. Levels in shallow un- Index _ . This rom Change in feet from:
consolidated aquifers, especially Well Location Aquifer Month Normal | Last Month | Year Ago
gw?‘? ‘?déageﬂrti to sitrtiams' I‘ivtir,e F-1 W. Rushville, Fairfield Co. | Sandstone 16.62- .04 0.6 +3.20
€| o rise at the month's -
B . 0.05
end in response to the New Year's Fa-1 Jasper Mill, Fayelfe Co. Limestone 8.15 +0.14 +0.02 +
Eve weckend precipitation and Fr-10 | Columbus, Franklin Co. Gravei 42.33 +2.08 -0.07 +2.02
snow melt. December mean H-1 Harrlson, Hamilton Co. Gravel 23.75 -1.02 -0.32 +1.28
round-water levels were near to Hn-2a_| Dota, Hardin Co, Dolomite o.18 +0.09 +0.05 RE
elow the November mean levels; Pa1 Windham. P. o Sandst 2017 oo 018 154
ground-water levels normally rise o ndham, Portage Co. andstone - 10. : 41
in December ughout the state. u- trasburg, Tuscarawas Co. rave X -1, -0. +0..
th Tu-1 S b Ti o G [ 14.84 1.74 0.03 0.28

Ground-water levels are near nor-

mal throughout most of the state

but have fallen to below normal in

unconsclidated aquifers in some eastern and southwestern portions
of the state.

Ground-water storage improved markedly during 1889, Ground-
water levels started the year noticeably below normal, but rose
steadily through May and into June when levels finally returned to
normai throughout most of the state. Levels declined seasonally
from mid-summer through mid-fall, showed mixed responses in
November, and then continued to decline contra-seasonally during
December. At the year's end, ground-water levels were up to 4 feet
above the December 1988 levels. Ground-water storage is in a
favorable position: at this time.

LAKE ERIE level declined dur]n% December. The mean level for
December was 570. 18 feet(IGLD-1955), 0. 19 foot below last month's
mean level and 0.33 foot above normal. This month's mean level is
0.03 foot below the December 1988 level and 1.58 feet above Low
Water Datum.

The December 1989 mean level was the lowest monthly mean
level for Lake Erie during the 1980s and the lowest level since March
1967. Converscly, the highest monthly mean level for Lake Erie
occurred in June 1986, 573.70 feet(IGLD-1855).

SUMMARY

Precipitation was below normal throughout the state, Streamflow
was below normal and reservoir storage declined to below normal.
Ground-water levels and Lake Erie level both declined contra-
seasonally. Lake Erie is at its lowest level since March 1967.
Calendar C%(ear 1989 was a good year as far as water supplies were
concermned. The state average 0f 42.57 inches rank 1389 as the 17th
wettest year during the past 107 years. This was the wettest year on
record for the Southeast Region.

LAKE ERIE LEVELS at Cleveland ®

Elevation referred to IGLD, 1955
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