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Note: This document expands a petition already prepared and submitted by 
the Miami Valley Regional Planning Commission in Dayton, Ohio. In the text, 
bold type face distinguishes passages that have been supplemented by OKI. 
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January 1989 

ERRATA SHEET FOR 
PETITION FOR 

SOLE SOURCE AQUIFER DESIGNATION OF THE 
GREAT MIAMI BURIED VALLEY AQUIFER SYSTEM 
IN BUTLER, CLERMONT, HAMILTON AND WARREN 

COUNTIES, OHIO 
(prepared by the Ohio- Kentucky-Indiana Regional 

Council o f  Governments in response to review comments 
made by the Ohio Environmental Protection Agency) 

NOTE: Revisions to  the original report are typed below in bold print. 

Page 6, f i rst paragraph, second sentence: 
Neither these nor any other public water supplies within the counties that contain 
the proposed Sole Source Aquifer could be considered as a replacement for the 
210.9 mill ion gallons per day (mgd) o f  groundwater supplied by the Buried Valley 
Aquifer System within the requested area. 

Page 10, 2nd paragraph, th i rd sentence: 
A minimum contaminant level goal of zero has been exceeded in a second well .... 

Page 10, footnote, f irst sentence: 
1,1,1- trichloroethylene was recorded a t  257 ppb (proposed secondary standard and 
minimum contaminant level goal are 300 ppb and 200 ppb, respectively). 

Page 11, f i rst paragraph, second sentence: 
Benzene, for example, has been recorded at 4.5 ppb, which is below the proposed 
maximum contamination level of 5 ppb but above the minimum contaminant level 
goal of zero. 

_- 
Page 23, f i rst paragraph, last sentence: 

The information collected by OK1 was tabulated and appears in  Table 3.2. 

Page 25, th i rd column: 
The Cincinnati aquifer service area population should be 287,134 instead of 287,194. 

Page 27: 
The following footnotes should be added below "Grand Totals": 
+Location of business office for extensive rural water system. 

+,+Withdrawn from Ohio River Aquifer, 



c . - - .  

39.5 

Page 38, th i rd paragraph, f i rst  sentence: 
In this section, groundwater from bedrock areas surrounding the proposed Sole 
Source Aquifer is considered as a potential source of drinking water. 

Page 49, f i rst paragraph, f i rst  sentence: 
The Buried Valley Aquifer System associated with the Great Miami and L i t t l e  
Miami Rivers and the Mill Creek lies entirely within .... 

Page 50, f i rst paragraph, Class 1 and 2 aquifer references: 
To further clarify this paragraph, the reader should note that  Class 1 areas yield 
more than 100 gpm., Class 2 areas yield less than 100 gpm. 

Page 56, second paragraph, th i rd  sentence: 
They are usually 100 t o  200 thick, although they can be up to  400 feet thick. 

Page 73, f i rst  paragraph, f i rst  sentence: 
Groundwater withdrawal for public water supplies within the Buried Valley Aquifer 
System totals 207.099 mgd .... 

Page 73, second paragraph, second sentence: 
Non-community public water supply systems that provide drinking water .... 

Page 74: 
The following footnote should be added at  the bottom o f  the table: 
NOTE: Groundwater withdrawals presented in this table are not primarily for drink- 
ing water use. 

Page 80, section heading: 
3. Natural and Human Induced Aquifer Recharge 
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CHAPTER I 

PETITIONER IDENTIFYING INFORMATION 
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Aquifer 

Name: Great Miami Buried Valley Aquifer System 

Location: Southwestern Ohio 

Petitioner 

Name: Ohio-Kentucky-Indiana Regional Council of Governments 

Address: 801-8 West Eighth Street, Suite 400 
Cincinnati, Ohio 45203 

Phone Number: (513) 621-7060 

Responsible Person 

Name: A. H. Hessling, Executive Director, OK1 

Contact 

Name: Lorna Harrell, Environmental Planner, OK1 

Phone Number: (51 3) 621 -7060 
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The Ohio-Kentucky-Indiana Regional Council of Governments (OKI) is  a metro- 

politan planning organization serving 194 units of local government in the Greater 

Cincinnati region, with a planning area that includes eight counties: Butler, Clermont, 

Hamilton, and Warren Counties in Ohio; Boone, Campbell, and Kenton Counties in 

Kentucky, and Dearborn County in Indiana Providing a mechanism t o  coordinate the 

activities of al l  these governments is a primary function of OKI's planning programs. 

OK1 is governed by a 103-member board of trustees composed primarily of local 

elected officials, representing counties, municipalities, and townships in the regional 

planning area. A t  least two-thirds of the trustees must be elected officials, and the 

trustees in turn select 25 of their number t o  constitute an Executive Committee 

which makes policy decisions for the organization. 

W i t h  a history of water quality management planning dating back t o  1974, OK1 

has also long been aware of the need t o  protect the region's groundwater resources. 

This need is especially obvious in the Ohio portion of the OK1 region, because an 

important buried valley aquifer system extends throughout much of southwestern 

Ohio. This aquifer system is associated primari ly w i th  the Great Miami River basin, 

but also extends to  the smaller basins of the L i t t l e  Miami River and Mi l l  Creek, 

and provides a crucial source of water supply for many citizens and industries in 

several Ohio counties, For that reason, OK1 welcomes the opportunity t o  seek Sole 

Source Aquifer Designation for that portion of  this system in the OK1 region, as 

described in the following petition, 

15 
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In taking this action, it should be noted that OK1 is essentially expanding a 

petition that h a s  already been submitted by the Miami Valley Regional Planning 

Commission located in Dayton, Ohio, because some portions of this aquifer system 

are located in that organization's planning area and other portions are located in 

the Ohio counties served by OKI, Le., Butler, Clermont, Hamilton and Warren Coun- 

ties, This additional submittal, moreover, is a result of discussions among numerous 

local elected officials in OKI's planning area, who want their communities t o  receive 

the benefits of Sole Source Aquifer Designation through the agency (OKI) that al- 

ready responds to  them about other regional issues. As previously noted, OKI's struc- 

ture * is built upon the direct participation of local governments in decision-making, 

as exemplified by the composition of i t s  Board of Trustees and of i ts  Executive 

Committee, which meets monthly t o  consider policies and programs for a variety of 

regional concerns. 

Accordingly, after extensive discussions in the spring of 1987 about the signifi- 

cance of  Sole Source Aquifer Designation, the Executive Committee resolved unani- 

mously that  OK1 should pursue this designation on behalf of  the local governments 

in i ts  planning a rea  A copy of this Apr i l  9, 1987 resolution is presented in Appendix 

A of this petition, along with additional supporting resolutions that were forwarded 

t o  OK1 from the Butler County Board of Commissioners, the Ci ty of Hamilton, the 

Village of Monroe, the City of  Trenton, and the Water Association, a rural water 

cooperative headquartered in Butler County. 

16 
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CHAPTER II 

NARRATIVE: GENERAL INFORMATION 

A. General Location of the Aauifer 

The aquifer i s  located in southwestern 

2.1). The Buried Valley Aquifer System 

Ohio as shown on the vicinity map* (Figure 

map (Figure 4.1 on page 51) illustrates the 

location of the network of buried valley aquifers. This network i s  within the Great 

Miami, L i t t l e  Miami, and Mi l l  Creek basins of Ohio and is one of the most extensive 

buried valley aquifer systems in North America. The system underlies all or portions 

of thirteen Ohio counties, extending in the north from Logan County, southwest t o  

the Ohio River and from the Ohio-Indiana border east t o  Champaign, Clark, and Greene 

Counties in MVRPC's planning area and Warren and Clermont Counties in OKl's plan- 

ning area 

B. Ground Water Dependency on the Aquifer 

The total population in  the proposed Sole Source Aquifer area i s  estimated to  be 

1,738,857 (927,381 - MVRPC area, 811,476 - OK1 area). These figures were derived 

from 1980 U.S. Census data and information provided by public water supply purveyors. 

Within the proposed area, the population dependent on groundwater f rom the Buried 

Valley Aquifer System is estimated t o  be 1,567,145 (897,631 - MVRPC area, 669,514 

- OK1 area), or 90% of the population (97% - MVRPC area, 83% - OK1 area). 

*The Great Miami River aquifer system also encompasses the buried valley aquifer 
network underlying the Whitewater River system in Indiana, which may in  fact  be 
further interconnected with other aquifer networks underlying other river basins. 
Indiana's Department of Natural Resources is  currently mapping the Whitewater River's 
aquifer system, and Indiana's Department of  Environmental Management is planning 
t o  subsequently prepare a petition requesting the aquifer's designation as a %ole 
source." This petition, therefore, addresses the aquifer system underlying the White- 
water River for only the Ohio portion, with the understanding that the Indiana portio 
w i l l  be addressed in a subsequent petit ion t o  be submitted in the near future. I? 
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FI6URE 2.1 

BURIED VALLEY AQUIFER V I C I N I T Y  HAP 
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- MVRPC Planning Area Boundary 
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C. Avai labi l i ty  of O t h e r  Publ ic  W a t e r  Suppl ies  li 
Within t h e  a r e a  served  by t h e  proposed  Sole  S o u r c e  A q u i f e r ,  only f o u r  publ ic  w a t e r  

supply purveyors  do  n o t  r e l y  o n  t h e  Bur ied  Val ley  Aqui fer  S y s t e m  f o r  t h e i r  suppl ies .  

N e i t h e r  t h e s e  nor  a n y  o t h e r  publ ic  w a t e r  suppl ies  within t h e  c o u n t i e s  t h a t  c o n t a i n  

t h e  proposed  Sole S o u r c e  A q u i f e r  could  b e  c o n s i d e r e d  as a r e p l a c e m e n t  f o r  t h e  210.9 

mill ion ga l lons  a d a y  ( m g d )  of g r o u n d w a t e r  suppl ied  by t h e  Bur ied  Val ley  Aqui fer  

S y s t e m  wi th in  t h e  r e q u e s t e d  a rea .  

I 

I 
8 

I 

m D. R e a s o n s  F o r  I n t e r e s t  in SSA D e s i g n a t i o n  

T h e  r e a d y  availability of good q u a l i t y  g r o u n d w a t e r  h a s  h i s t o r i c a l l y  p l a y e d  a m a j o r  
3 

ro le  in t h e  d e v e l o p m e n t  of areas overlying t h e  bur ied  val ley aqui fe r .  A cont inuous ly  

. developed  c o r r i d o r ,  m u c h  of it highly indus t r ia l ized ,  e x t e n d s  f r o m  n o r t h  of t h e  city of 

D a y t o n  s o u t h  to  Cinc inna t i  a n d  t h e  O h i o  River. P r o t e c t i o n  a n d  m a n a g e m e n t  of t h e  

under ly ing  a q u i f e r  f r o m  t h e  e f f e c t s  of e x i s t i n g  a n d  f u t u r e  d e v e l o p m e n t  is essent ia l .  

This  is n e e d e d  to  sus ta in  t h e  e c o n o m i c  g r o w t h  of t h e  a r e a  a n d  to s a f e g u a r d  t h e  

publ ic  hea l th .  T h e  indus t r ia l  a n d  munic ipa l  w a t e r  supply in t h e  D a y t o n  m e t r o p o l i t a n  

area, f o r  i n s t a n c e ,  is one of t h e  l a r g e s t  in t h e  U n i t e d  States w h e r e  t h e  e n t i r e  supply 

is d r a w n  f r o m  groundwater .  In Ohio ,  M o n t g o m e r y  County  leads t h e  State in ground-  

w a t e r  u s a g e  at 1 3 4  m g d  ( E b e r l e  a n d  McClure ,  1 9 8 0 ) ,  m o r e  t h a n  d o u b l e  t h e  a m o u n t  

of t h e  n e x t  l a r g e s t  user. M a n a g e m e n t  of t h e  r e s o u r c e ,  however ,  h a s  f a l l e n  f a r  behind 

its u t i l i za t ion ,  a n d  users a r e  faced w i t h  t h e  p r o s p e c t  of bo th  c h r o n i c  long- te rm de-  

g r a d a t i o n  of w a t e r  q u a l i t y  a n d  local a r e a s  of a c u t e  c o n t a m i n a t i o n  t h a t  t h r e a t e n  s o m e  

I 
I 

t 
1 

Ili w a t e r  supplies.  
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MVRPC and OK1 are the t w o  Designated Planning Agencies (DPA) for water quality in 

the area in which the Great Miami Buried Valley Aquifer System is located. MVRPC 

is the designated agency for the Miami Valley Region of Southwestern Ohio (Darke, 

Greene, Miami, Montgomery, and Preble Counties). OK1 is the designated agency for  

an area that includes one county in Indiana, three counties in Kentucky, and four 

counties in Ohio (including Butler, Clermont, Hamilton, and Warren in the area proposed 

for flSole Source1' designation).,- 

As designated planning agencies, MVRPC and OK1 are responsible for developing and 

administering regional Areawide Water Quality .Management Plans (AWQMP). As a part 

of their water quality management responsibilities, each agency is developing an aquifer 

protection and management program. There is a need for an effective management 

plan and program for the aquifer. In the region served by MVRPC, this need is cr i t ical 

because the population, and the industrial base that supports it, are almost entirely 

dependent upon this water resource. In the region served by OKI, the aquifer is widely 

used as a source of domestic water supply, particularly in Butler County, and is a 

cr i t ical  resource for many o f  the area's major industries. US. EPAIs Sole Source 

Aquifer designation w i l  I assist in increasing local awareness of groundwater dependency 

and is an essential early step in developing a protection and management program for 

this irreplaceable resource. 

E. Aquifer Vulnerability and Potential Health Threat 

Because of the hydrogeology of the aquifer -- highly permeable sand and gravel 

deposits within confining borders of bedrock - it i s  extremely vulnerable to  contami- 

nation from sources that . l ie within (e.g., injection wells) and above it and - i t s  recharge 

20 
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zones. The land directly above and adjacent to  the aquifer is intensively urbanized in 

many areas w@h land uses that include public, commercial, industrial, and residential. 

These land uses have many associated activities that  have the potential t o  contaminate 

the aquifer. Less urbanized areas are subject t o  contamination from agricultural prac- 

tices, on-site wastewater treatment and disposal systems, sludge disposal, and other 

activities. In addition, waste storage sites pose a potential threat, including leakage 

from hazardous waste storage and processing, sludge disposal, gravel pits and other 

sites used as landfills. Contamination of the aquifer from various sources has already 

occurred, and water supplies in some areas have been rendered unusable. 

In the, MVRPC area in 1984, for example, levels of TCE (trichloroethylene) as high as . 

508 ppb forced abandonment of a well serving Sunny Acres Mobile Home Park in Harri- 

son Township, Montgomery County. Elevated levels of other SVOCs (synthetic volatile 

organic compounds) were detected in additional private and public wells in the ,  Sunny 

Acres area. 

A 1985 Ohio EPA analysis of the City of Dayton's w e l l  water and tap water revealed 

SVOCs in concentrations exceeding the RMCLs (recommended maximum contamination 

levels). These findings prompted a le t ter  from Paul Flanigan, Acting Deputy Director 

of Water Programs for Ohio EPA, t o  William Zi l l i ,  Director of Water for the City of 

Dayton, stating that, "The Dayton well f ie ld has one of the widest varieties of organic 

constituents observed t o  date in the Ohio EPA's ongoing survey of public water sup- 

plies." Further, the letter recommended that, "the c i ty  respond immediately through 

investigation and corrective measures rather than to  delay pending promulgation of 

[ f e de r a 1 ) reg u I at i o ns .'I 

21 
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While the recent discovery of SVOCs in the City of Dayton's well fields serves to  

illustrate the significant public health hazards that result from aquifer contamination, 

the threat in the MVRPC area i s  not l imi ted to  Dayton. Studies carried out south of 

Dayton in the City o f  Moraine revealed the presence of both priority pollutant metals 

and organic chemicals in the vicinity of a Montgomery County w e l l  field. In Miami 

County, north of Dayton, private wells in the c i ty  of Troy have been abandoned due to 

levels of nitrates above the allowable l im i t  of 10 mg/l (as N) and high levels of lead, 

arsenic, and mercury. East of Dayton in Greene County's City of Beavercreek, the 

discovery of vinyl chloride in a number of private wells forced residents to  start using 

bottled water. Superfund moneys were eventually released by U.S. EPA t o  pay for 

extension of the public water system into the affected area. 

- 

Within the OK1 area, instances of groundwater contamination have been reported in 

each of the four counties. In Butler County, a groundwater plume containing VOCs and 

several inorganic compounds in excess of EPA's drinking water standards is moving 

westward and downward from the former site of Chem-Dyne, Inc., in  the City of  

Hamilton. Although contamination is primari ly confined to  the upper 4-6 feet of the 

aquifer's water table, contaminants have been identified at  a depth of 65 feet. The 

source of  Contamination is Chem-Dyne's former storage of 300,000 gallons of bulk 

waste and 30,000 drums of chemical waste, which included pesticides, solvents, PCB's, 

and heavy metals. The surface source of groundwater contamination was cleaned up 

through a Superfund contract, and a groundwater pumping and treatment system is in 

place. The city 's wells, which are four and a half miles southwest of the Chem-Dyne 

site, are under no immediate threat, 

22 
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In another incident of  groundwater contamination in Butler County,- the two wells in 

the Village of  Seven' Miles have recorded VOC levels of 55.9 ppb and 88.0 ppb (June, 

1987). These levels exceed the proposed standard of 5.0 ppb, While the' Village is 

looking for a new si te for a well field, residents have been warned t o  boil their drink- 

ing water. 

In Clermont County, the City of Mi l ford has closed one of i t s  wells this past year and 

has recorded an increase in contaminants in i t s  other two wells. Samples from the 

closed wel l  contained four chemical compounds at levels that exceed proposed primary 

or secondary standards.+ A proposed secondary standard of zero has been exceeded in 

a second well for trichloroethylene (3.5 ppb) and 1, 2- dichloroethane (1.4 ppb) and in 

a th i rd  well for trichloroethylene ( O S  ppb), The source of contamination has not been 

identified. 

In Hamilton County, uranium concentrations above background levels hawe been recorded 

at onsite wells at  the US, Department of Energy's Feed Materials Production Center 

(FMPC) near Fernald and a t  three wells within a half mile to  the south. The source 

of elevated uranium levels has been attr ibuted t o  onsite runoff from the FMPC, which 

produces purified uranium and uranium compounds, and t o  leakage from FMPC storage 

pits. The U.S. and Ohio Environmental Protection Agencies are negotiating with the 

U S ,  Department of Energy to  perform a remedial investigative/feasibility study of the 

entire s i te  t o  determine the extent and source of  contamination. 

*1, 1, 1- trichlorethylene was recorded at  257 ppb (proposed primary and secondary 
standards are 300 ppb and 200 ppb respectively). Levels of trichlorethylene (24.5 ppb), 
1, 2- dichloroethane (14.8 ppb), and 1, 1- dichloroethylene (12-4 ppb) all exceeded 
their proposed primary standard of  5 ppb. Levels of tetrachloroethylene (for which 
there are no standards at present) also were elevated (26.9 ppb). 23 
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Also in Hamilton County, several chemical compounds have been recorded in the City 

o f  Reading's wells a t  levels that exceed proposed standards. Benzene, for example, 

has been recorded at 4.5 ppb, which is below the proposed maximum contamination 

level of 5 ppb but above the proposed secondary standard of zero. During 1985, four 

of Reading's twelve wells were closed temporarily. One continuing source of contami- 

nation is Pristine, Inc., where leakage has occurred from a l iquid waste incinerator 

and f rom drums and tanks storing 350,000 gallons of chemicals. Although some of the 

drums and contaminated soil have been removed, the US, EPA is continuing negotia- 

tions w i t h  the responsible parties for clean-up of the 2.5 acre site, 

A t  New Baltimore in Hamilton County, fourteen wells in 1985 were found t o  be 

contaminated w i t h  nitrates attributed t o  residential septic systems, The affected 

households were notif ied and advised t o  obtain additional laboratory tests for their 

drinking water. 

In Warren County, nitrates from residential septic systems have been a source of 

contamination t o  residential wells in Carlisle for several years. The recent installation 

of sewers in the area has mitigated this contamination, but elevated nitrate levels i n  

the groundwater are expected t o  persist for a long time. 

The significant hazard to  public health that these recent contamination examples 

represent results from the following factors: intense development . w i l l  continue t o  

occur in the area overlying and adjacent t o  the aquifer; and the aquifer is a sand 

and gravel, non-isolated, interconnected system that is highy vulnerable to contami- 

nation from above and is subject t o  lateral contamination spreading because of natural 

groundwater movement and movement induced by production wells. 

24 
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F. Aquifer Water Quality 

The highly productive Buried Valley Aquifer i s  also highly developed and requires 

art i f ic ia l  recharge, in many areas t o  maintain a high rate of withdrawal. The water 

quality of this highly developed, art i f ic ia l ly  recharged aquifer is susceptible to  rapid 

degradation; however, the natural groundwater quality i s  generally good and meets 

primary drinking water standards in most areas (Pennino, 1984) although the typically 

hard water may have high iron concentrations (OEPA, 1981 and Spieker, 1968). Inor- 

ganic water quality data are presented in Table 2.1. The corresponding sampling 

locations are shown on Figure 2.2. The concentrations of iron or manganese are great- 

e r  where more clay is present in the aquifer. Sulfate concentrations vary and are 

believed to  reflect local aquifer recharge from river inf i l t rat ion or from the proximity 

o f  areas used for coal storage or coal ash disposal (OEPA, 1981). A study o f  Pennino 

(1984) revealed a statistically significant increase in sodium and chloride in the buried 

valley surrounding the Upper Mad River. This could be due t o  

age of road salt, increased sewage discharges, solid waste 

runoff. In general, concentrations of all chemical parameters 

over the past 40 ,years. 

increased use and stor- 

disposal, or agricultural 

have increased gradually 

G. Relationship of the Petitioner to  the Purveyors of the Water Supply 

The Miami Valley Regional Planning Commission (MVRPC) and the Ohio-Kentucky- 

Indiana Regional Council of Governments (OKI), are the two organizations making 

formal application for Sole Source Aquifer Designation, as previously explained in 

Chapter 1. Both agencies have water quality planning responsibilities within their 

25 respective regions. 
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MVRPC is currently undertaking development of a regional groundwater management 

plan. OK1 is in the process of identifying potential pollution sources, collecting and 

assessing groundwater monitoring data, and establishing a public forum for the purpose 

of developing groundwater management and protection strategies. 

As indicated in the f i rst  chapter, OK1 is structured so that a majority of i t s  board 

members are local elected off icials representing governmental jurisdictions in the region; 

in turn, many of these jurisdictions are also water purveyors for their citizens, As pre- 

viously noted, the OK1 Executive Committee has resolved to  pursue sole source designation 

for increased protection of the aquifer system. Their resolution can be found in Appendix 

A along with others from individual communities and from a rural water cooperative 

(Le-, purveyor). For further clari f icat ion of this relationship, Table 2.2 lists the Ohio 

jurisdictions represented on OK1 Is Board of  Trustees, indicates which are also water 

purveyors, and, specifically, which use groundwater from the aquifer system being proposed 

for sole source designation. 

28 
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TABLE 2.2 

WATER PURVEYOR STATUS OF OHIO JURISDICTIONS REPRESENTED* 

ON THE OK1 BOARD OF TRUSTEES 

Jurisdiction 

Butler County 

City of Fairf ield 

Ci ty of  Hamilton 

Ci ty of Middletown 

City of Oxford 

Ci ty  of  Trenton 

Clermont County 

Ci ty o f  Mi l ford 

Ci ty  of  Blue Ash 

City of Cheviot 

Ci ty o f  Cincinnati 

Ci ty of Deer Park 

Ci ty of  Forest Park 

Ci ty of Harrison 

Ci ty  of  Indian H i l l  

C i ty  o f  Lincoln Heights 

Ci ty  of  Loveland 

Ci ty  of  Madeira 

Ci ty of  Montgomery 

Ci ty of Mt. Healthy 

Ci ty of North College H i l l  

City of  Norwood 

Ci ty  of  Reading 

Water Purveyor 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Supplied from 
Proposed SSA 

X 

X 

X 

X 

X 

X 

X 

X 

*Villages and townships are represented on the OK1 Board as classes of jurisdictions 
rather than individual jurisdictions, and thus are not listed individually in this table. 
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Jurisdiction 

Ci ty of St. Bernard 

Ci ty of Sharonville 

Ci ty of Silverton 

City of Springdale 

Ci ty of Wyoming 

Warren County 

Ci ty of Franklin 

Ci ty of Lebanon 

City of Mason 

City of Springboro 

Water Purvevor 
Supplied from 
Proposed SSA 

1 
I 
I 

30 
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CHAPTER 111 

SOLE OR PRINCIPAL DETERMINATION I 
8 A. Aauifer Service Area 

1. Description of the Aquifer Service Area 

The aquifer service area encompasses the aquifer and the areas served by public 

water supply purveyors that use the proposed Sole Source Aquifer. In the MVRPC 

area, maps were sent to  each public water supply purveyor with a request for  them 

t o  outline their service areas. Most maps were returned; in some cases, visits were 

necessary t o  obtain service area maps. The service areas include major portions of 

Champaign, Clark, Greene, Miami, and Montgomery Counties and smaller portions of 

Darke, Logan, Preble, and Shelby Counties. Similarly, the delineations of  water service 

I 
1 
I 
I 

areas in the OK1 region were based on information provided by water suppliers. The 

water service areas which use the proposed Sole Source Aquifer include most of I 
\ 

Butler, Hamilton, and Warren Counties and a smaller portion of Clermont County. I 
2. Map of the Aquifer Service Area 

I 
1 
I 
I 

The County Topographic Maps (Plates 1-9, MVRPC peti t ion and OK1 Plates 1-41 display 

the boundaries of the aquifer and the public water supply service areas. These two 

units compose the aquifer service area. A location index for these plates i s  presented 

in Figure 3.13. 

- 4  l a  
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B. Population 

1. Entire population within the Aquifer Service Area: 1,738,857 (927,381 - MVRPC 

area, 811,476 - OK1 area). 

2. Population within the Aquifer Service Area that is actually served by the proposed 

Sole Source Aquifer: 1,567,145 (897,631 - MVRPC area, 669,514 - OK1 area). 

C. Current Sources of Drinkina Water 

1. Current Drinking Water Sources Matrix 

The current drinking water sources matrix is presented in Table 3.1. 

2. Description of Each Current Source 

Approximately eighty-five percent of the public water supply (97 percent - MVRPC 

area, 73 percent - OK1 area) and 100% of the private water supply in the proposed 

Sole Source Aquifer area comes from the Buried Valley Aquifer System. The current 

sources and methods used for calculating the percentages presented in the matrix 

(Table 3.1) are discussed below. As directed by the Petitioner Guidance, the narrative 

description of each current source does not include a description of the proposed 

Sole Source Aquifer. 

34 
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a. Public water supply 

TO determine the amount of water supplied by the public water supply purveyors 

within the proposed Sole Source Aquifer area, each public water supplier listed on 

Ohio EPA's comprehensive data sheets (Model State Inventory System) was sent a 

questionnaire (MVRPC) or contacted by phone (OKI). The goal of the survey was t o  

update information regarding the source of the water supplied, the population served, 

the average daily supply, water service area, seasonal variations, and the potential 

capacity of the existing systems. The MVRPC questionnaires were returned by 60% of 

the public water supply purveyors. Information for all remaining water supply purveyors 

was obtained from Ohio €PA files and by telephone calls and site visits to  water 

plant managers. The information collected by OK1 was tabulated and appears in Table 

3.2. 

In the MVRPC area, only t w o  public water systems within the proposed Sole Source 

Aquifer area rely on surface water: Piqua (Miami County) and Greenville (Darke 

County). These systems provide 4.447 mill ion gallons per day (mgd) or  about 3% of 

the water supply in the MVRPC area). 

The Ci ty  of Piqua is the largest supplier of surface water (2.647 mgd) in the MVRPC 

area. This water system has three intakes: the Piqua Hydraulic Canal, which i s  con- 

nected to  the Great Miami River; the Great Miami River; and a gravel pit. The water 

plant manager noted on the questionnaire that, "The City of Piqua got 59 percent of 

i ts water in 1986 from a gravel pit. Part of the water in the gravel p i t  is from a 

shallow aquifer." This indicates that reliance on water from the Buried Valley Aquifer 

System i s  so widespread that even "surface water" suppliers acknowledge their u e of 

this source. 
36 
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The Greenville Water System has two sources of water, Greenville Creek and a well 

f ie ld on the southwestern side of the Ci ty .  The creek supplies 70 percent (1.8 mgd) 

of the water to the City. The water plant manager reports that  surface water and 

groundwater are blended during the winter to raise the water temperature and to 

keep pipes from freezing. Due to  surrounding agricultural land use, Greenville Creek 

is not suitable for water supply during periods of high run-off following storm events. 

Greenville relies solely on groundwater when these conditions prevail. 

In the OK1 area, three public water systems w i t h i n  the proposed Sole Source Aquifer 

area rely exclusively on surface water: Batavia (Clermont County), Arlington Heights 

(Hamilton County), and Norwood (Hamilton County). The Batavia system provides 

0,180 mgd, w i th  i ts  intake on the East Fork of the L i t t l e  Miami River. The Village 

of  Arlington Heights and City of Norwood uses 0,185 mgd and 4 mgd, respectively, 

al l  of which is purchased from the City of Cincinnati, 

The Ci ty  of Cincinnati uses surface water from the Ohio River and groundwater from 

a well field located in southern Butler County near the City of Fairfield. As Table 

3.2 indicates, the average groundwater withdrawal of  15 mgd supplies a population of  

170,721, A new pumping faci l i ty  planned for 1989 w i l l  boost the city's groundwater 

withdrawal t o  35 mgd. Another 116,473 people within the Cincinnati service area 

reside over the aquifer, but are served by an estimated 22-8 mgd of surface water. 

b. Private water supply (domestic wells) 

The private water supply accounts for the households within the area of the Buried 

Valley Aquifer System that are not served by a public water system. The water 

4 .I 
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supply for these households is exclusive,ly groundwater, as confirmed by several County 

Health Departments (Champaign, Darke, Greene, and Hamilton). Well logs on f i le  at 

the Ohio Department of Natural Resources indicate that within the proposed Sole 

Source Aquifer area, these supplies come from sand and gravel aquifers, in  other 

words, principally from the Buried Valley Aquifer System. The total  population for 

the proposed designated area that i s  served by domestic wells is 75,964 (56,710 - 
MVRPC area; 19,254 - OK1 area.) Water use is estimated to be 3,799 mgd (2,836 

mgd - MVRPC area; 0.963 - OK1 area). 

Table 3.3 is a tabulation of each township's population that is served by domestic 

wells within the proposed Sole Source Aquifer area. In the MVRPC area, estimates of 

the population served by domestic wells were based on township population figures 

given in the 1980 census. Populations for unincorporated areas that  are served by 

public water supplies were subtracted f rom township populations. The resulting number 

was multiplied by the percent of the area in the township that i s  over the aquifer 

and not served by a public water system. The procedure for calculating the population 

served in each township was complicated when public water supply systems crossed 

township lines. When this occurred, the townships affected were considered as a 

group. In the OK1 area, populations served by domestic wells were estimated by count- 

ing houses in areas overlying the aquifer but not served by public water systems. 

House counts were then multiplied by average household size by township as determined 

by the 1980 census, 

Water use estimates for the population served by domestic wells were derived by 

multiplying the population by 50 gallons/day, an average water use figure provided 

42 by the Ohio €PA, Southwest Distr ict  Of f ice,  Division of Public Water Supply. 
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TABLE 33 

CURRENT PRIVATE DRINKING WATER POPULATION AND USE 

COUNTY TOWNSHIP POPULATION WATER USED (MGD) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B u t  1 er Fairf ield 207 
Union 260 

Hamilton (Cit o f )  18 
s$. ,$lair . 91 2 

Ross 1898 
Lemon 250 

Oxford 77 
Wayne 509 

Madison 2907 
TOTAL 7038 0.352 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C 1 ermont Batavia 

Stone1 ick 
Union 
Miami 
TOTAL 

59 
25 

119 
60 1 
804 0.040 

Hami 1 ton Harrison 21 54 
Crosby 161 1 

Whitewater 705 

TOTAL 4570 
Symmes 100 

0.229 

I -  - 

Frank1 in 
Turtle Creek 

Union 
Wayne 
Sa 1 em 

Hami 1 ton 
Massie 
TOXAL - - - - - - - - -  

GRAND TOTAL 

5336 
300 
259 
823 

93 
29 
2 

6842 0.342 

19 ;254 0.963 
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3. Seasonal Variations 

Most water systems, surface and groundwater, do not experience any significant sea- 

sonal variation in the amount the provide. In the MVRPC area, two water system 

managers reported that they provide slightly more water in the summer than in the 

winter. In the OK1 area, water system managers generally have reported that they 

provide slightly more water during summer than winter. 

In the MVRPC area, two public water supply systems have more significant seasonal 

variations. Greenville, as discussed previously, relies solely on groundwater during 

storm events that  flush agricultural run-off into the stream that serves as i t s  primary 

source of drinking water. The second supplier with significant variation i s  the Mont- 

gomery County Greater Moraine Sanitary District. Montgomery County and the City 

of Dayton have recently entered into an agreement for the City to  provide water for 

the County system. As a result, the City's services population increased by approxi- 

mately 40%. The City provided water to the expanded area until a large f i re  at a 

warehouse near the wellfield in Spring, 1987 caused several wells to  be taken out of 

production. Because the City was no longer able t o  meet the demands of the Greater 

Moraine Sanitary District, some county wells that previously had served the area 

were returned to use. I t  i s  anticipated that the County may have to  provide some of 

i t s  own water every summer until a new City wellfield is constructed. However, it 

must be emphasized that no one i s  certain about the use of the County wells in 

future years. 

In the OK1 area, a serious seasonal water supply problem has developed in the City 

of Oxford in Butler County. The arrival of the students at Miami University each fall 

4 4  
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increases the water service area's population by almost 70 percent, and the higher 

water demand coincides with a period of low natural recharge to  the supply aquifer. 

Recently, increasing student enrollments and periods of droughts have exacerbated the 

problem, During Fal l  1987, the shortage became especially acute, prompting the city 

council t o  ban all unnecessary water use through at  least February 2, 1988, As a 

long-range solution to  these shortages, the City of Oxford plans to  develop a new 

well f ield which may be in use by Fall 1988. 

Because of  low recharge during 1987, the Clermont County Sewer and Water Distr ict  

supplemented their supply with water purchased from the interconnecting Harlan-East 

Fork Water System. This and other similar situations have been temporary and are 

not anticipated t o  recur annually. 

4. Actual Use Versus Potential Capacity 

Most water systems are designed t o  accommodate potential growth in the areas they 

serve as well as to  provide back-up or emergency supplies i f  part of the system 

becomes inoperable. The maximum capacity for groundwater systems is  401.566 mgd 

(281.799 mgd - MVRPC area, 119.767 mgd - OK1 area). Actual use i s  207.099 mgd 

(134.091 mgd - MVRPC area, 73.008 mgd - OK1 area). For surface water systems, 

the maximum capacity is  41-40 mgd (13.60 mgd - MVRPC area, 27-80 mgd - OK1 

area) and actual use is 31.63 mgd (4.45 mgd - MVRPC area, 27.18 - OK1 area). 

5. Why the Source Is Not Used t o  Its Full Capacity 

45 
The predominant reason why the groundwater and surface water sources are not used 

to  their fu l l  capacities i s  that the water systems simply can provide more water than 
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i s  needed. Some water systems have reserve wells or extra capacity for emergency 

supply. A few water supply managers pointed out that as they are upgrading their 

systems, various portions of their systems may be shut down at different times. The 

additional capacity i s  needed and used on an irregular basis, especially during system 

repair. In the MVRPC area, Montgomery County has a large amount of additional 

capacity because i t s  three well fields have recently been taken out o f  service. 

The use of the well fields was discontinued primarily because a treatment plant was 

needed and it was less expensive to  interconnect w i t h  the City of Dayton. 

D. Potential Alternative Sources of Drinkina Water 

In this section, potential alternative sources of drinking water are considered. Although 

various polit ical jurisdictions are mentioned, potential alternative water sources have 

been evaluated primari ly from a regional perspective, 

1 - Alternative Drinking Water Sources Matrix 

Table 3.4 corresponds t o  Exhibit 3-5 in  the Petitioner Guidance. The "Petitioned 

Aquifer Supply" is the amount of drinking water currently supplied by the Buried 

Valley Aquifer System in the OK1 planning area. Only existing surface water supplies 

are included in the increment available from current sources. 

The matrix indicates that alternative water sources would supply less water than 

presently is withdrawn from the petitioned aquifer in the OK1 planning area. However, 

because the alternative sources total is almost equal t o  the "Petitioned Aquifer Supply, 
I ! '  I 1  
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the alternative sources have received further evaluation according to  the steps pre- 

sented in the Petitioner Guidance. 

For Current Source - Existina Surface Water Systems 

2, Description 

In the OK1 area, there are two existing surface water systems that could provide 

alternative sources of  drinking water if the Buried Valley Aquifer System became 

unusable. The systems belong to  the City of Cincinnati in Hamilton County and the 

Village of Batavia in Clermont County. Their water intakes and current service areas 

are shown on Plates 3 and 4. 

3, Why Source Not Currently in  Use 

Both sources are currently in use, 

4, Legal or Institutional Constraints 

No specific constraints t o  expansion have been identif ied at  this time. Expansion of 

the larger, more intricate Cincinnati system, however, would be expected t o  be more 

complicated than expansion of the smaller Batavia system. 

48 
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5. Estimated Daily Supply 

The Batavia water system is capable of supplying 0.8 mgd which is  approximately 0.6 

mgd more than it currently provides on an average day. Theoretically, this surplus 

would be available to  the surrounding Clermont County water service .area (Plate 4). 

Approximately 35 mgd more surface water could be supplied by the Cincinnati system 

than is provided currently. If the aquifer were to  become contaminated, 15 mgd surface 

water would be necessary t o  supply Cincinnati customers now served by groundwater. 

The remaining 20 mgd surplus could be available for distribution t o  other areas. 

6. What Is Necessary to  Transfer t o  These Sources 

For both systems, water distribution lines from the current service areas to  surrounding 

areas would be needed. Expanding Batavia's service area also would require construction 

of a lift station. The City of  Cincinnati's plants also would require modification for  

water treatment, if the system could not rely on groundwater for  part of i t s  supply. 

7 .  Estimated Cost 

Expansion costs would include 1) operation, maintenance, and treatment costs and 2) 

installation costs of new water lines. Annual O&M/treatment costs should be similar t o  

current residential customer costs which are $1 92.00 for Batavia, $128.1 6 for  Clermont 

County and $102.10 for Cincinnati*. Estimates of average costs per mile of water 

*Based on water usage of 9600 cubic feet/year. 
49 
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distribution lines were $135,000 t o  $160,000 for the Batavia system 

lines) and $660,000 to  $792,000 for the more urbanized Cincinnati 

(24-inch lines). 

expansion (1 O-inch 

system expansion 

8. Economic Feasibility 

The threshold for the economic feasibility of using a potential water source is defined 

in the Petitioner Guidance as 0.4 t o  0.6 percent of the mean household income of an 

area. Applying this factor t o  the mean annual income for the Batavia area ($21,373 

as reported in 1980 Census data for Clermont County) yielded an annual threshold 

range of $85.50 to  $128.24. Because current household water costs already exceed this 

range, adding the cost of new water lines would make expansion of the service area 

economical I y infeasible. 

Applying the 0.4 t o  0.6 percent factor t o  Cincinnati's mean annual income ($27,195 as 

reported in 1980 Census data for Hamilton County) yielded an annual threshold range 

of  $108.78 t o  $163.17. The average annual household cost ($102.10) is below the lower 

limit. Because of  the complexity of expanding the Cincinnati system within Hamilton 

County or possibly north into Butler County, it would 

miles of water line needed. However, the high cost 

combined with current O&M Treatment costs could 

threshold range. 

be di f f icul t  t o  accurately estimate 

of line installation in  urban areas 

approach or exceed the economic 

50 



395 
38 

P A realistic assessment of expanding the Cincinnati surface water service area would 

involve analyzing complex variables in a process that exceeds the scope of this petition. 

From a perspective of future demographic growth and development, supplying surface 

water to  areas currently served by groundwater may not be a viable option, The 

faster growth of eastern Hamilton County which relies primarily on surface water 

compared to  the slower growth of western Hamilton County which relies on ground- 

I 
u 
I 

water is l ikely to create a higher water demand, thus reducing or eliminating the 

surface water supply available to  additional areas. 

Because the increment from the Cincinnati water system is uncertain, only the 0.6 

mgd increment from the Batavia water system has been added to  line B of Table 3.4 

For Alternative Source 1 - Bedrock Wells 

2. Description 
‘1 

I 

c 

In this section, groundwater from bedrock areas surrounding the proposed Sole Source 

Aquifer is  considered as a potential source of drinking water. Ground-Water Resources 

Maps prepared by the Ohio Department of Natural Resources (ODNR) indicate that  

well yields in bedrock areas of Butler, Clermont, Hamilton and Warren Counties are 

extremely low (Schmidt, 1986, Walker, 1986 a, b and c). Bedrock generally consists 

of interbedded plastic shales and thin limestone layers covered w i th  clayey glacial 

till. 

t 51 
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3. Why Source Not Currently in Use 

Because of the region's historical development along river corridors and the abundant 

good quality water available from the Buried Valley Aquifer System, the use of 

relatively low yielding bedrock wells has not been considered for public drinking 

water. Current sources have been more than sufficient in  meeting water needs. 

4. Legal or Institutional Constraints 

No specific constraints have been identified a t  th is time. It is assumed that farm 

land would have to  be procured for this purpose. Legal constraints may be encoun- 

tered by communities seeking to  acquire land or control land use for wellhead pro- 

tection beyond their jurisdictions. 

5. Estimated Daily Supply 

The average yield and depth of 

bedrock well data shown on the 

bedrock wells in each county was calculated from 

ODNR Ground-water Resources maps. This approach 

was validated by the fact  that well sites mapped are considered typical for the area 

shown, Table 3.5 summarizes yield data by county and also includes the number of 

wells that  would be needed t o  replace the groundwater now supplied by the Buried 

Valley Aquifer in each county. These numbers range from 1,187 wells in Clermont 

County t o  28,714 wells in Butler County. 

52 
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Cle r mont 
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TABLE 3.5 

POTENTIAL WATER SUPPLY FROM BEDROCK WELLS 

Avg, Yield 

0.85 

Max. Yield Water Supplied No. Wells 

(gpm) bv SSA (mad) Required 

10 35.1 46 28,714 

0.98 5 2.222 1,187 

1.40 5 24.923 1 7,661 

1.30 10 10.71 7 5,316 

aAverage and maximum yields determined from 1986 County Ground-Water Resources 
Maps, Ohio Department of Natural Resources, Division of Water. 
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Sustained yields over a long period of t ime would require continuing recharge to  the 

bedrock. Because the area is not recharged by major streams, recharge from pre- 

cipitation would be required to sustain water withdrawal. However, the low hydraulic 

conductivities of the overlying clay and glacial till l im i t  potential recharge. 

6, What Is  Necessary to  Transfer t o  This Source 

A large number of bedrock wells would have to  be constructed and connected with 

existing water treatment facil i t ies and distribution systems. The highly mineralized 

bedrock well water may require treatment beyond that which is currently provided, 

7. Estimated Cost 

The estimated installation of  a new well, based upon current figures provided by 

Moody's of Dayton, Inc., includes $10,500 for a pump, $3,800 for a pumping test 

and $50 per foot for dri l l ing and installation of partial casing. Depending upon well 

depth, total estimated costs per well range from $18,025 in Butler County t o  $18,825 

in Warren County. 

8. Economic Feasibility 

Because of  the large number of  wells required t o  provide an alternative water supply, 

the well installation costs alone make this alternative infeasible. Adding the cost 



of distribution lines and O&M costs 

cost beyond economic feasibility. 
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of such an extensive system further elevates the 

Bedrock wells, therefor,e, do not provide a viable alternative (See Table 3-4, line C). 

For Alternative Source 2 - Existina Surface Water Impoundments 

2. Description 

Within the OK! 

the US. Army 

area, there are two existing reservoirs which 

Corps of  Engineers and have been designed 

have been developed by 

to  provide public water 

supply. These are 2,830-acre Caesar Creek Reservoir in  northwestern Warren County 

and 2,160-acre William F. Harsha Reservoir (also known as East Fork Lake) in  central 

Clermont County. A smaller impoundment, Acton Lake, lies primarily in Preble County 

but includes 200 acres in Butler County. Although designed as a recreational im- 

poundment, Acton Lake waters have supplemented water supply t o  the c i ty  of Oxford 

during recent water emergencies. Stonelick Lake, a 181 -acre recreational impound- 

ment in northwestern Clermont County, is not designated for use as a public water 

supply, Since i ts  construction during the 195O’s, sediment has reduced i ts  original 25 

foot depth by more than half, impairing even recreational use. 

Figure 3.2 illustrates the locations of  these reservoirs. wi th in  the OK1 planning area. 

A l l  four reservoirs are within the Ohio state park system. 

5’5 
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FIGURE 3.2 395 
LOCATION OF RESERVOIRS in the OK1 PLANNING AREA 

FEE. 1988 

SCALE IN MILES 
c 
0 2 4  8 
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In considering the use of surface water impoundments to  replace 

the aquifer, the hydraulic connection between the aquifer and 

groundwater from 

surface waters is 

important, The locations of reservoirs w i t h  respect t o  potential contamination sources 

also is important. The reservoirs shown in Figure 3-2 are in predominantly rural 

areas upstream from the more heavily populated and industrialized corridors within 

the OK1 area. 

3. Why Source Not Currently in Use 

Groundwater from the Buried Valley Aquifer and surface water from the Ohio River 

generally have been sufficient in supplying the area's water needs. More recently, 

however, increasing consideration has been given t o  surface impoundments as alter- 

native water sources. Periodic water shortages and expanding populations have under- 

scored the need to  develop alternative supplies. As mentioned previously, low annual 

recharge to  the aquifer has caused groundwater shortages in  the City of Oxford 

which were alleviated temporarily by releasing surface water from Acton Lake. In 

Clermont County, the public water supply available in Harsha Reservoir is now con- 

sidered as a long-term solution to  water shortages related to  drought periods and 

increased demand. The county plans to  build a water treatment plant near Harsha 

Reservoir and begin withdrawing 10 mgd by 1990. Off ic ia ls of the Clermont County 

Sewer and Water Distr ict  are projecting withdrawals of 20 mgd by the year 2005. 

57 
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/ 4. Legal or Institutional Constraints ' 

Because the Ohio Department of Natural Resources owns the public water supply 

rights t o  both Caesar Creek and Harsha Reservoirs, any water purveyor planning to  

withdraw surface water f rom either lake must f i rs t  purchase water rights or make 

other legal arrangements w i t h  the Ohio DNR. The Clermont County Sewer and Water 

Distr ict  intends t o  purchase all the water rights t o  Harsha Reservoir. Therefore, any 

other water purveyors that  want t o  ,use Harsha Reservoir water would be required t o  

negotiate with them. 

As implied earlier, Acton and Stonelick Lakes, which are both managed by the Ohio 

DNR, are considered too small for public water supply. During Oxford's water emer- 

gencies, supplemental water releases from Acton Lake have never occurred for more 

than four days. 

5, Estimated Daily Supply 

Information provided by the U.S. Army Corps of Engineers' Distr ict  Off ice in  Louisville 

indicates that Caesar Creek and Harsha Reservoirs are capable of  providing 37 mgd 

and 35 mgd, respectively, for public water supply. The combined dependable water 

volume from both reservoirs therefore totals 72  mgd. 

58 
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6. What is Necessary t o  Transfer t o  This Source 

Transferring t o  this water source would require construction of water intake structure 

and treatment plants at  the reservoirs. Because surface water treatment is more com- 

plex than current treatment of groundwater from the Buried Valley Aquifer System, 

the new treatment facilities would have t o  provide for coagulation, flocculation and 

biological treatment. Major interconnections with existing waterlines would also be 

necessary. 

7. Estimated Costs 

The estimated costs of  this alternative include operation and maintenance and con- 
I 

struction costs of new treatment plants, water intake structures, and interconnects. It 

is assumed that construction of a water treatment plant at  Caesar Creek Reservoir 

would be a t  least $10 million, the projected cost of the treatment fac i l i ty  a t  Harsha 

Reservoir. Similarly, estimates by the Clermont County Sewer and Water Distr ict  of 

$264,000 per mile for  interconnects (24" ductile iron pipe) would be applicable to  

other rural areas. Higher costs per mi le would be incurred in more developed areas. 

8. Economic Feasibility 

Theoretically, Caesar Creek and Harsha Reservoirs are capable of supplying a large 

volume of water t o  the OK1 planning area, but these potential sources are not "near" 

t o  high water demand areas (e.% Butler County) as defined by the U.S. EPA's Peti- 

ti oner Guidance. 59 



- 395 

47 

"Near" has been defined as "being wi th in  a distance normal t o  the local area for 

tapping into a water source," Because there are no eminent plans t o  utilize Caesar 

Creek Reservoir as a public water supply, the "distance normal t o  the local area" 

has not been established. This distance, however, has been determined for Harsha 

Reservoir. According t o  the Ohio Department of  Natural Resources, Division of 

Water, there are plans to  extend pipelines as far as 5.5 miles from the reservoir. 

Butler and Hamilton Counties, the counties wi th the greatest groundwater demand, 

are more than 5.5 miles from either of  the two major reservoirs. Therefore, the 

economic feasibility of this alternative has not been considered in detail, Although 

Caesar Creek and Harsha Reservoirs could supply water to  part of  the OK1 planning 

area, it is concluded that they are too far from the areas of greatest need to  pro- 

vide a total replacement source if the Buried Valley Aquifer were to  become con- 

taminated. 

60 



E 
1 

I 
I 
IE 

e. 
395 

48 

REFERENCES 

Schmidt, J.J. 1986. Ground-Water Resources of Butler County (map). Ohio Depart- 
ment of  Natural Resources, Division of Water. 

U.S. Bureau of the Census. 1980a. Characteristics of the Population, Number of 
Inhabit ants. 

1980b. General Social and Economic Characteristics, Ohio. 

1980c. Summary Characteristics for Government Units and Standard 
Metropolitan Statistical Areas, Ohio. 

U.S. Environmental Protection Agency, Of f ice o f  Ground-Water Protection. 1987. 
Sole Source Aquifer Designation--Petitioner Guidance. 

Walker, A.C. 1986a. Ground-Water Resources of Clermont County (map). Ohio 
Department of Natural Resources, Division of Water. 

1986b. Ground-Water Resources of  Hamilton County (map). Ohio De- 
partment of Natural Resources, Division of Water. 

1986c. Ground-Water 'Resources of Warren County (map). Department 
of Natural Resources, Division of Water. 



395 

49 

CHAPTER IV 

HYDROGEOLOGICAL DATA 

A. The Aquifer and I t s  Location 

1. Description of Locale, Topography, Climate, Geology, and Groundwater 

The Buried Valley Aquifer System associated w i t h  the Great Miami and L i t t l e  

Miami Rivers lies ,entirely within the till plains of the central lowland in south- 

western Ohio. The region is characterized by broad valleys w i t h  relatively small 

streams flowing through them. The valleys are the remnants of a pre-glacial drain- 

age system. When southwestern Ohio was covered by glacial ice, i t s  hydrogeologic 

character was significantly altered. As the glaciers melted, the valleys were partially 

f i l led with outwash. The floods of meltwater carried vast quantities of glacial 

materials down the valleys. Changes in velocity caused deposition to range in size 

from coarse gravel to  fine sand and even to  s i l t  and clay. Several hundred feet of 

glacial deposits are now on top of the original stream beds in these valleys. Many 

present-day streams flow in the ancient river valleys, but at much higher elevations 

than the original streams. For example, Mi l l  Creek flows in the valley cut by the 

ancestral Ohio, and Caesars Creek follows the former Hamilton River (Henry, 1973). 

In other places the modern streams flow in freshly cut valleys. Some of the old 

valleys were abandoned as waterways (Bernhagen and Schaefer, 1947). 
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The buried valleys of southwest Ohio are the most productive groundwater sources 

in the State. In Ohio, Montgomery County leads the State in groundwater usage 

(Eberle and McClure, 1980). In the Class 1 buried valleys, impressive yields are 

often found for industrial and municipal supplies. For example, a well near the 

Mad River at 'the mouth of Buck Creek yielded 7000 gallons per minute when f irst 

developed (Norris et ai., 1952). The other extreme in the Buried Valley System is 

exemplified by the pre-glacial Teays River Valley, a Class 2 aquifer that crosses 

the northeastern part of the Great Miami River basin. This 300-foot deep valley is 

f i l led mostly with silt and clay and i s  a poor location for wells (Todd, 1960). 

Southwestern Ohio i s  classified as having a temperate, humid climate. Annual pre- 

cipitation averages 35 t o  41 inches. The average temperature is 51 - 53 degrees 

(ODNR, 1962). 

2. Topographic Map of  Aquifer Location 

Aquifer boundaries are shown on Figure 4.1 and on the County Topographic Maps 

(Plates 1-9, MVRPC petition and OK1 Plates 1-4). Because the area of  the proposed 

Sole .Source Aquifer is large, U.S.G.S. topographic maps w i t h  a scale of 1 inch = 1 

mile have been used. 

The County Topographic Maps il lustrate the location of the system and show the 

entire network of buried valley aquifers which have been divided into two classes 

(Class 1 and Class 2) on the basis of yield. Within the Proposed Designation Area, 

both classes are being petitioned for designation as the Sole Source Aquifer. The 

location of the buried valleys was taken from Groundwater Resources maps prepared 
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by the Ohio Department of Natural Resources (ODNR), Division of Water. An 

explanation of the process used by ODNR to produce the County Groundwater 

Resources maps was provided by Michael Hallfrisch, a hydrogeologist with ODNR's 

Division of Water, Groundwater Resources Section. His letter t o  the Miami Valley 

Regional Planning Commission is included in Appendix B. 

I 
I 
I 

The northern boundary i s  defined by the drainage divide between the Great Miami 

River Basin and the Maumee River Basin. As there have not been field studies to  

define the direction of f low in the northern Class 2 buried valleys, it was assumed 

that the groundwater divide approximates the surface water divide. However, it was 

found that the groundwater gradient in one segment of the mainsteam of the aquifer 

is toward the north. The divide appears to  be located in northwest Champaign 

County. The potentiometric lines and data points indicating the existence of the 

divide are shown on MVRPC's County Topographic Maps for Champaign, Logan, and 

Shelby Counties. Where the groundwater divide is more precisely known, it is used 

to define the northern aquifer boundary. The southern boundary of  the aquifer in  

I 
I 

I 
I 

I 

I 
the MVRPC planning area is the Montgomery-Warren County line just north of the 

Franklin-Carlisle area. 
I 

In the OK1 planning area, the eastern and western boundaries of  the Great Miami 

River aquifer system have been shown t o  stop a t  county lines, The aquifer presum- I 
ably extends from the northeastern corner of Warren County into the northwestern 

corner of  Clinton County, but available information is inadequate for delineating 

the aquifer's configuration in .Clinton County, 

I 
I 

To the west, shallow aquifers may extend into Indiana from Butler County along 

Indian Creek and Dry Fork and aquifers do extend into Indiana from H a m i l t 6 5  

I 
I 
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County along the Whitewater and Ohio Rivers, There appears t o  be l i t t le  data on 

the aquifer configuration of any of these streams- However, a description of  the 

aquifer system of the Whitewater Basin is planned for publication in mid-1988 by 

the Indiana Department of Natural Resources. Af ter  it is available, a Sole Source 

Designation petition for the Whitewater aquifer may be prepared by the Indiana 

Department of Environmental Management in coordination with OKI. 

Several public water supply well fields have been included in the Sole Source Aquifer 

Petition even though they are depicted as being outside the boundaries of the buried 

valley aquifer, as defined by the ODNR maps. Defining an aquifer this large neces- 

sarily results in some inaccurate boundary estimates. By examining the well logs 

for the well fields located just outside the line for the buried valley, it was deter- 

mined that several additional public water supply areas in the MVRPC planning 

area should be included w i t h  the petit ion because their wells tap water from the 

Buried Valley Aquifer System. The public water supplies are the: City o f  Eaton 

(Preble County), Village of Versailles (Darke County), Village of South Vienna 

(Clark County), and the Village of St. Paris (Champaign County). 

3. Aquifer's Hydrology and Hydrogeology 

I a. Aquifer and non-aquifer units 

Those portions of the buried valley aquifer system for which Sole Source Designation 

is sought comprise the aquifer units relevant t o  this petition, but two other general 

units require discussion as potential aquifers. The f i rst  is the glacial till deposited 

as ground and end moraines. T i l l  generally i s  not used for water supplies beca 

I 
I 
I 
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it seldom yields enough water even for domestic purposes. Occasionally, interbedded 

sand and gravel layers may be encountered, usually just above the surface of the 

bedrock. These zones can be developed for domestic use (Norris, e t  al., 1952). I t  i s  

clear that the t i l l s  are usually non-aquifer units. 

1 

I 
I 

Bedrock systems are the second group of potential aquifer units. Stratigraphic 

sequences for Montgomery (Norris e t  al., 19481, Greene (Norris, 1956), and Clark 

(Norris, e t  al., 1952) Counties were combined to describe the bedrock's water- 

bearing properties and i t s  potential for use as a water supply within the area of 

the proposed Sole Source Aquifer (Table 4.1 ). The following bedrock descriptions 

are applicable to both the MVRPC and OK1 areas: 

I 

I 
I 

I 

I Silurian: Generally adequate water supplies available for farm and domestic require- 

ments, except from the Osgood and Massie shales. Wells ordinarily yield from 5 to  

15 gallons a minute. A few wells yield more than 100 gallons a minute. Water is 

very hard. Important spring horizons at base of system, above Massie shale, and in 

Springfield formation. 
I 

Ordovician (Richmond, Maysville, and Eden): Wells generally yield no water, or 

seldom more than 1 gallon a minute. Water in places is high in iron or salt and i s  

hard. Where water is present it generally occurs in the top few feet of strata. 

I 
I 

Ordovician (pre-Eden): Generally yields salt water a t  base. 

67 
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TABLE 4.1 

STRATIGRAPHIC SEQUENCE FOR CLARK, GREENE 

AND MONTGOMERY COUNTIES~ 

Format ion 
no data available 
Cedarville dolomite 
Springfield dolomite 
Euphemia dolomite 
Laurel dolomite 
Osgood calcareous 
shale and limestone 
Dayton 1 imestone 

C1 inton Brassfield limestone 
Richmond , May sv i 1 1 e, 
and Eden 
(undifferentiated) 

Pre-Eden Trenton 1 imestone 

e a  
Niagara 

M a n  

Ordovician 

Avg. Thickness (ft.) 

75 
14 
7 
5 

20 
7 

30 

1000 
650 

aThis sequence is applicable t o  the OK1 planning area. 

I 
I 
I 
I 
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b. Geologic cross sections 

Cross sections for the Buri d V  I t  
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y .Aquifer System wer obtained from US Geo- 

logical Survey and Ohio Department of Natural Resources publications as w e l l  as 

from various consulting reports and from documents related t o  the MVRPC's Ground- 

water Management and Protection Program. Figure 4.2 depicts the locations of the 

cross sections. Figures 4.3 - 4.15 are transverse cross sections of the Buried Valley 

Aquifer System. Considerable ef for t  was made t o  ensure that the transverse cross 

sections cover the aquifer completely and represent the variations within the aquifer 

s ys te  m. 

c. Aquifer characteristics 

Aquifer characteristics are shown in Table 4.2 for selected s i tes  along the buried 

valleys (See Figure 4.2). The valley deposits range in width from one-tenth mile to 

three and a half miles. They are usually 100 t o  200 feet deep, although they can 

be up t o  400 feet deep. The downward slope, or gradient, of the buried valleys 

ranges from 1.0 foot/mile to  8.5 feet/mile. The gradient has been reported for 

only a few areas, making it di f f icul t  to  give an average gradient for the system. 

The hydraulic conductivity of the Class 1 deposits ranges from 1000 t o  5500 gallons 

per day per square foot (gpd/ft ); however, hydraulic conductivities greater than 

3000 gpd/ft are rare. Class 1 valley deposits consist of sand and gravel with some 

interbedded till, s i l t ,  or clay. Where more till, s i l t ,  or clay i s  present, the deposits 

have been designated Class 2. A t  places, the water-bearing deposits are confined 

2 

2 

by a discontinuous layer of less permeable material. 69 
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TABLE 4.2 (Continued) 

CHARACTERISTICS OF THE BURIED VALLEY AQUIFER AT SELECTED LOCATIONS 

LIST OF REFERENCES 

.- 

I- 
-- 

r-2 

.- 

I: 

Dames and Moore, 'Hydrogeologic Survey o f  Ground Mater P o t e n t i a l  i n  
Southwest Ohio,' (for Ohio Oepartatent of Natural Resources, 1971-1972). ' 

F. Klaer and Associates, 'Hydrogeologic Survey o f  Ground Mater Potential i n  
Southwest Ohio,' ( for 'oh io Dcpartawnt of Natural Resources, 1971). 

P. Plummer, '6roundwater Resources near arayson, M i a m i  County, Ohio,' 
Groundwater I n v e s t i g a t i o n s  o f  the Great Miami R i v e r  Basin (The Miami 
tonservancy D is t r i c t ,  1911). 

S.E. Morris, M.P. Cross, R.P. Goldthwait ,  and E.E. Sanderson, 'The Yater 
Resources o f  Clark County, Ohi0,'Bulletin 22 (State o f  Ohio, Ocpartment o f  
Natural Resources, Oivision of  at- 
E.E. Norris and H.B. Eagon, 'Recharge Charac te r i s t i cs  o f  a Mater Course 
Aquifer a t  Springfield, Ohio' (1971). 

S.E. Morr is,  'The Mater Resources o f  Greene County, Ohio,' B u l l e t i n  19 
( S t a t e  o f  Ohio, Ocpartrnnt o f  Natural Resources, Oivision o f  Yater, 1956). 

S.E. Morris, M.P. Cross, and R.P. Goldthwait ,  'The Mater Resources o f  
Clontgoarry County, Ohio,' B u l l e t i n  12 (Ohio Mater Resources Board, 1948). 

M.E. Norris and A.M. Spieker, 'Ground-Mater Resources o f  the Oayton Area, 
Ohio,' Mater Supply Paper 1808 (U.S.G.S., 1966). 

0.L Todd, 'Ground Mater Resources of the Upper Great Hlalai River Basin and 
the F e a s i b i l i t y  o f  Their  Use for Streamflow Augmentation' (Report t o  the 
Miami Conservancy Ofstr ict ,  1969). 

'lo K.F. Evans, 'Yater Qua l i t y  o f  the Glacial-Outwash Aquifer in  the Great Miami 
R ive r  Basin, Ohio,' Open F i l e  Report  77-76 (U.S.S.S. Yater Resources 
Investigations , 1977). 

l1 6. Henry, 'Gaol0 i c a l  I nves t1  a t l o n  o f  a Bur ied Val ley i n  the V i c i n i t y  o f  
Dike A, Caesar ?reek Reservo?r, Ohio' (Thesis, Wright State Un ive rs i t y ,  
1973). 

l2 J.L. Jehn, 'The O e l l n r a t i o n  o f  a P r e g l a c i a l  Bur ied Val ley Under ly ing a 
Proposed Reservoir  Complex i n  the  V i c i n i t y  o f  Harveysb~rg,  Ohio' (Thesis, 
W i g h t  State Universi ty, 1973). 

l3 F.Y. Erdmann, 'Mater Supply Invest igat ion and Oevelopment of Upper Four M i le  
Creek - Phase I' (m and Moore Job No. 08296-006-17, 1981). 

l4 H.L. Pree, '$round Mater Resources Along I n t e r s t a t e  Highway 71, Between 
Clncinnat l  and Harrisburg, Ohio,' Information C l r cu l r r  No. 8 (State o f  Ohio 
Department of k t u r a l  Resources, Oivisron of uater, igbq.  

Is R.J. Bernhage and E.J. Schaefer, 'Ground-Mater Condi t ions i n  B u t l e r  and 
Hami l ton Counties, Ohio, 1946,' B u l l e t i n  8 (State o f  Ohio, Oepartrnent of 
L t u r a l  Resources, O i v l s i m  o f  Yater, 1947) 

16 6.0. Oove, 'A nydro iog i c  Study of the Val ley FIII Deposits i n  the Venice 
Area, Ohio,' Technical Report No. 4, (State o f  Ohio, Department o f  Natural 
Resources, Oivlslon of water, 1947). 

l7 R.C. Lewis, 'An I n v e s t i g a t i o n  o f  the P o t e n t i a l  Y ie ld  o f  the Blg Band Well 
Field' (Oisrertation, University o f  Cincinnati, 1966). 

Ohio, An Assessrant through 1981' (1982) 
l8 P.M. Plummer, '6round Yater Ouality i n  the Hamilton - New Baltimore &ha, 72 
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4. Groundwater Withdrawal from the Aquifer 

a. Wells (drinking, irrigation, industrial) 

Groundwater withdrawal for public water supplies within the Buried Valley Aquifer 

System totals 507.099 mgd (134.091 mgd - MVRPC area, 73.008 mgd - OK1 area). 

The locations of public water supply well fields are shown on the County Topo- 

graphic Maps (Plates 1-9, MVRPC petition and OK1 Plates 1-4). Withdrawal from 

individual public water supplies i s  available in Chapter III.C., Table 3.2. Withdrawal 

for private (domestic) use totals 3.799 (2,836 mgd - MVRPC area, 0.963 OK1 area), 

Withdrawal from wells used for irrigation and agriculture is  not well known. More 

information i s  available on industrial and commercial groundwater use. Non-commun- 

i t y  water supply systems that provide drinking water t o  users during the daytime 

include schools, camps, businesses, and industries. Most of these withdrawals are 

less than 0.05 mgd. Withdrawals greater than this, as noted in Ohio EPA files, are 

presented in Table 4.3. The non-community program within Ohio €PA is  just begin- 

ning and only a few surveys have been completed, making this l i s t  incomplete. 

Table 4.4 includes estimates of groundwater withdrawals for industrial use for 

counties within the GKl planning area. Other major users of groundwater include 

golf courses, f ru i t  farms, and nurseries; however, there i s  no record of the amount 

of groundwater withdrawal by these users. 

86 
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TABLE 4.3 

County 

Butler 

Darke 

Greene 

Hamilton 

Miami 

KNOWN GROUNDWATER WITHDRAWALS 

FOR NON-COMMUNITY USE 

Uaer 

Sorg Paper Company 

Corning Glass Works 

Elano Corp. 
Hi l l top Basic Resources 
Morris Bean 8 Co. 

Cincinnati, Inc. 
Fernald Feed Materials 
Production Center 
General Electr ic Co. 
Southwestern Ohio Water Co. 

B.F. Goodrich Co. 
Hobart Brothers co. 
Hobart Corp. 
Lmk Corp. 
Westerville Creamery 

- 

Montgomery C hrysler 
Dayton Power 8 Llght, Hutchings Station 
Dayton Coca Cola Co. 
Monsanto Research Corp. 
Atlas Die Casting 
Cargill, Inc. 
Dayton-Walther Corp. 
Dayton Air Cond. - South 
Delco Moraine 
G.M.C. - Oelco Products 
Hil l top Basic Resources 
Howard Paper Mills, Inc. 
Interstate Folding Boxboard 
Miami Paper Corp. 
Premier Rubber Co. 
Moraine Materials 
Premium Rubeor Co. 
Standard Register Co. 
Hewi t t  Soap Co. 
TRW Globe Motors 
West Carrollton Parchment 

Kings Island Park Warren 

Amount (mgd) 

4.000 

.225 

.075 
1.096 
. 1 96 

0.150 

0.500 
5.460 

16.300 

.106 

.131 

.131 

.007 

.055 

.250 
4.320 

.240 

.720 

.306 

.402 

.493 
2.926 
7.123 
1.388 
.546 

1.712 
1.370 
2.226 

-268 
.084 
.268 
-295 
-088 
-079 
.436 

0.349 

TOTAL 54.431 

SOURCE: Ohio €PA Ac t i v r  Non-Community Water Supply Systems 1987 files. 

87 
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ff 

TABLE 4.4 

ESTIMATES OF GROUNDWATER WITHDRAWALS (MGD) FOR 

INDUSTRIAL USE - OK1 PLANNING AREA 
d 

Thermo- 
Total - County electric Manufacturing f 

B u t l e r  0 

Clermont 2.0 

H ami I ton 2.0 

Warren 0 

23.8 

0 

189 

0.9 

SOURCE: U.S. Geological Survey. Water Use in Ohio - 1980. 
Water-Resources Investigations Report 84-4024. 

23.8 

2.0 

20.9 

0.9 

88 
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b. Springs 

The buried valley occurs at a topographic low which does not present the opportunity 

for springs to develop. There are several noted springs at the base of certain bed- 

rock horizons and from more permeable layers within till units, but none from the 

proposed Sole Source Aquifer. 

c: Stream baseflow 

It i s  normal for streams within the Buried Valley Aquifer System to be gaining; 

i.e., to  have sustained baseflow from groundwater discharge from the aquifer. The 

amount of groundwater discharge t o  the streams is generally assumed t o  be equiva- 

lent t o  flow in the streams during periods of lowflow (Cross and Hedges, 1959). 

One researcher has estimated the amount of water discharged from stream under- 

flow, which i s  likely t o  be related to  stream baseflow, as 1% of the precipitation 

fall ing within the drainage basin (Renken, 1976). Stream baseflow, particularly 

gaining and losing streams, i s  also discussed later in Section C. Streamflow Source 

Area. 

d. Potentiometric surface map 

The potentiometric surface for the aquifer system is shown on the County Topo- 

graphic Maps (Plates 1-9, MVRPC petition and OK1 Plates 1-4). The surface water 

pathways are shown as part of the topographic map base. Groundwater flow within 

the buried valleys is generally from north to  south and drops at an average rate of 

10.7 ft/mile. 89 
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Data for the potentiometric maps were obtained from a telephone survey of public 

water suppliers, from reports on groundwater monitoring at various facilities, from 

ODNR well logs and from USGS data (Schindel e t  al., 1985 and 1986). Because 

subsurface data were collected from different sources and measured over many 

years, the maps' contour lines represent a generalized potentiometric surface con- 

sidered t o  be indicative of average conditions a t  the present time. As the maps 

were deveioped, preference was given to  more recent data points. 

B. 

1. 

Recharae Area 

Topographic Map of Recharge Area 

The recharge area has been determined t o  be the land's surface overlying the 

Buried Valley Aquifer System. This area is shown on the County Topographic Maps 

(Plates 1-9, MVRPC petit ion and OK1 Plates 1-4). In addition to  the topography of 

the recharge area, natural surface water bodies and art i f ic ial recharge lagoons are 

shown on these maps. 

2. Methods Used t o  Determine Recharge Area 

The method used t o  determine the recharge area was an assessment of reports and 

hydrogeologic maps prepared by the Ohio Department of Natural Resources and the 

USGS. 

90 
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Research has documented that  the most significant sources of recharge t o  the 

Buried Valley Aquifer System are inf i l t rat ion from surface water bodies overlying 

the aquifer, and inf i l t rat ion of precipitation that falls on the land overlying the 

aquifer. A description of the methods used in this research is included in order t o  

clarify the validity of this work. Walton and Scudder's (1960) work in the Fairborn 

(Greene County) area was based on a water balance equation. Groundwater discharge 

to  and recharge from streams were estimated by stream flow measurements at  

several gaging stations. Work by Norris (1956 and 1966) in the Dayton area (Mont- 

gomery County) was based on well hydrographs and low flow stream measurements. 

The Venice area (Butler and Hamilton Counties) was examined by Dove (1961) who 

used a detailed map of the water table to  determine where recharge was occurring. 

In Springfield (Clark County), Norris and Eagon (1 971) measured groundwater levels 

in a close network of observation and production wells for several years prior to  

the publication of their conclusions. A l l  o f  these studies conclude that when bounded 

by relatively impermeable glacial till and shale or limestone bedrock, the aquifer is 

recharged by inf i l t rat ion of surface water and precipitation intersecting i t s  surface. 

Methods used by consultants to  the City of Dayton include observation wells and 

flow models for the Miami and Mad River well fields. These studies confirm and 

reinforce the earlier studies c i ted above. The Mad River Well Field Assessment 

prepared by Geraghty 8, Miller (1987) presents a water budget for the well field. 

Less than 2.5%'of the inflow to  the well f ield i s  attributed to  groundwater from 

the valley walls. Substantial recharge i s  attributed to  the Mad River, lakes, and 

art i f ic ia l  recharge lagoons, whose combined contribution represents 80% of the 

inflow to  the well field. Precipitation i s  estimated t o  contribute 6 to  10% of the 
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inflow. CH2M Hi l l ' s  Miami W e l l  Field Study (1986) modeled the water f low in the 

area of the well f ield north of Dayton. The report states that, "inflow of water 

from adjacent uplands i s  minimal compared to  other forms of natural inflow." Here 

again, natural recharge from the river, recharge from the art i f ic ia l  lagoons, and 

precipitation are found'to be the major contributors of water t o  the aquifer. 

Review of the published studies has led t o  the determination that the area over 

the aquifer, as shown on the Buried Valley Aquifer System Map (Figure 4-11, i s  

the recharge zone. This map was developed from the county Groundwater Resources 

maps prepared by ODNR, Division of Water. The methods used by ODNR t o  prepare 

these maps are explained in Appendix B. Confirmation of this determination came 

from the work on the Groundwater Management Plan for MVRPC (Bennett & W i l -  

liams, 1987). Bennett & Williams' staf f  have prepared an aquifer recharge and 

sensitivity map for the MVRPC area. Their map depicts sensitivity categories based 

on the amount of recharge expected in each category. The most sensitive areas are 

those expected t o  receive the most recharge from surface water; these are directly 

under the Miami and Mad Rivers and their major tributaries. Bennett & Williams' 

description of the most sensitive area and highest recharge zone is, "Miami/Mad 

River main stream and major tributaries, sands and gravels 25 t o  200+ feet thick, 

directly recharged from the surface, often induced inf i l t rat ion out of the bottoms 

o f  the rivers (valley trains)." It is clear that the highest recharge category coincides 

with the aquifer boundaries shown on the Buried Valley Aquifer System Map (Figure 

4.1 ). 

92 
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3. Natural and Human-Induced Aquifer Recharge 

The amount of aquifer recharge from precipitation was first estimated by Walton 

and Scudder (1960). Their calculations are used in most of the other recharge 

studies. Walton and Scudder used a water balance equation and measured inputs 

and outputs to groundwater during a period when the aquifer was being recharged. 

D u r i n g  the period of measurement, it was estimated that 11 inches of precipi- 

tation infiltrated the aquifer. (It should be noted that recharge over the buried 

valley system is much greater'  t h a n  in upland areas.) Because little recharge 

occurs at  other times of the year, the total recharge due to precipitation was 

estimated to be 12 inches annually. Walton and Scudder's s tudy  was in the Fair- 

born area of Greene County which receives an average annual precipitation of 38 

inches. Twelve inches, or  30%, of t h i s  is estimated as recharge over the aquifer 

area. This is confirmed by Renken's (1976) evaluation of the Four Mile-Seven 

Mile Creek Basin. W i t h i n  the MVRPC-OK1 project area, annual precipitation is 

between 35 and 41 inches ( O D N R ,  1962). Applying the estimate of 30%, the 

amount of precipitation expected to contribute to recharge is 10 to 14 inches 

per year. Some areas of Class 2 aquifer capped by a layer of clay-rich glacial 

material receive less recharge from precipitation. Pavement in urban areas pro- 

motes increased run-off and, t h u s ,  decreases the amount of recharge by precipi- 

ta t  ion. 

A second form of recharge to the aquifer is infiltration from stream beds. Re- 

charge from stream beds can be sizable, 'especially in locations where there is 

much groundwater withdrawal from production wells. Where groundwater production 

lowers groundwater levels below the level of the 'stream, induced infiltration 

occurs. Several researchers have identified zones where induced infiltrati.on is 

occurring. The range of estimates for t h e  amount of recharge to the aq$T8r 
3 

from induced stream bed infiltration is given in Table 4.5. 



Streambed 

81 

TABLE 4.5 

ESTIMATED INDUCED INFILTRATION FROM STREAMBEDS 

OVERLYING THE BURIED VALLEY AQUIFER SYSTEM 

Countv 

Hebble Creek a t  Greene 
Wrignt-Patterson AFB 

Great Miami River Butler, 
a t  Venice H ami1 ton 

Infiltration Rate 
(gal./day/ acre ) 

230,000 

120,000 

Mad River at 
Spr ingf i el d 

Clark 500,000 

Great Miami River Montgomery 
at Dayton 

150,000 

39s 

Source a 

Walton & Scudder, 
1960 

Dove, 1961 

Norris & Eagon, 
1971 

CH2M Hil l ,  
1986 

Ful l  citations are provided in the references a t  the end of this chapter. a 
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The USGS conducted a gain and loss study on the Stillwater River in Darke, Miami 

and Montgomery Counties (Johnson and Metzker, 1981). Two portions of the stream 

that were found to  be losing, or contributing t o  recharge, are a section of Greenville 

Creek between Bear's Mi l l  and Bradford in Darke County and a section of the 

Stillwater River between Covington and Pleasant H i l l  in Miami County. The commun- 

ities of Bradford and Covington withdraw their water supply from the Buried Valley 

Aquifer near the losing streams. Although it has not been studied extensively, it is 

possible that their withdrawals are causing induced inf i l t rat ion t o  the aquifer from 

Greenville Creek and the Stillwater River. 

Where there are art i f ic ia l  recharge lagoons, inf i l t rat ion from surface water is greatly 

enhanced. Norris and Spieker (1966) used the results from two periods of stream 

flow measurements to prepare an estimate of  1,700,000 gallons per day per acre 

(g/d/acre) as the recharge rate at  Rohrer's Island on the Mad River near Dayton. 

A more recent estimate for this recharge faci l i ty  by Geraghty & Miller (1987) i s  

780,000 g/d/acre. The Miami River recharge lagoons can contribute up t o  1,400,000 

g/d/acre i f  they are properly maintained (CH2M Hi l l ,  1986). The locations of re- 

charge lagoons are shown on the appropriate County Topographic Maps (Plates' 1-9, 

MVRPC petition), There are no recharge lagoons in the OK1 area. 
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Lakes, gravel pits, and other surface impoundments also contribute t o  aquifer re- 

charge. An estimate of their significance in areas of induced inf i l t rat ion comes 

from Geraghty & Miller's (1987) work on the Mad River Well Field. They report 

that inf i l t rat ion from the lakes and gravel pits is responsible for 6,850 g/d/acre of 

lake bottom. The ponded, slow moving water in these water. bodies allows siltation 

of the bottom which leads to  relatively low infiltration. An inventory of surface 

impoundments was conducted by Ohio EPA in 1980. Data for unlined impoundments 

including several larger than 1 acre are presented in Table 4.6. 

Injection wells also are a potential source of recharge t o  the aquifer. The signifi- 

cance of this source of recharge has not been quantified, but it is likely that 

these wells represent only a fraction of the total  aquifer recharge. Most injection 

wells within the aquifer area are either Class V injection wells used for a variety 

of purposes such as air conditioning and heat pumps, storm water drainage, and 

septic systems, or are rrexempt.lr-lfExempt'l wells, used in the septic systems of 

single-family dwellings, are not regulated. A report prepared by Malcolm Pirnie, 

Inc. (1986) for the Ohio EPA provides the most comprehensive survey of injection 

wells for the recharge area. Survey data were obtained by reviewing county health 

department records and from a mail survey t o  businesses. The resulting data are 

presented in Tables 4.7 and 4.8. The number and uses of Class V injection wells 

are shown in Table 4.7, but their locations are not available nor are all reported 

wells within the recharge area. The numbers of "exempt" wells within the poten- 

t ia l ly  designated area are listed by township in Table 4.8. 
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TABLE 4.6 

UNLINED INDUSTRIAL AND MUNICIPAL SURFACE IMPOUNDMENTS 

OVERLAYING THE GREAT MIAMI AQUIFER SYSTEM 

County Size (Acres) Type Owner Location - 
Butler 28.7 

13.0 

Ind 

Mun 

Armco Middletown 

City of Middletown Middletown 

2.75 Ind Cyan am id Fai r f  ield 

2.01 I nd Armco Middletown 

1.55 I nd Simpson Paper Middletown 

1.38 Ind Armco Middletown 

Hamilton 11.02 

4.82 

4.36 

3.1 5 

2.70 

2.3 

2.0 

1.84 

Warren 19.0 

5.74 

I nd 

Ind 

Mun 

Ind 

Mun 

I nd 

Ind 

Ind 

I nd 

Ind 

Cincinnati Gas & North Bend 
Electric--Miami For t  

Dept. of Energy Fernald 

Met ropol it an Cincinnati 
Sewer Distr ict  -- 
Mi l l  Creek 

General Electric Evan da le 

Cincinnati, Inc. Harrison 

Chevron Refinery Hooven 

Pthalchem Cincinnati 

Procter & Gamble Cincinnati 

Moraine Materials Franklin 

Morrow Gravel P i t  Morrow 
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TABLE 4 .7  

CLASS V INJECTION WELLS IN 

THE AQUIFER RECHARGE AREA 

Storm Water Waste Disposal Cooling, Heat Pump 
(includes Septic Systems) Return 

Butler 12 2 
Champaign 7 
Clark 75 
C I er mont None listed 
Greene 
Hami I ton 2 
Logan 35 
Miami 34 
Mon t go me r y 407 47 
Warren 

13 
1 

1 
39 

1 

SOURCE: Malcolm Pirnie, Inc. 1986. Class I V  and V 
Injection Well Inventory for the Ohio 
Environmental Protection Agency. 



County 

Butler 

- 

Champaign 

Clark 

Clermont 

Darke 

Greene 

Hamiltona 

Logan 

Miami 
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TABLE 4.8 

SINGLE-FAMILY DWELLING WASTE DISPOSAL D R Y  

WELLS (‘@EXEMPT@@) IN THE AQUIFER RECHARGE AREA 

Fair f  ield 
H anover 

Adams 
Harrison 
Johnson 
Rush 
Union 
Goshen 

Bethel 
Harmony 
Mad River 
Pike 
Springfield 

Township and Number of Wells 

Bath 
Sugarcreek 

Columbia 
Whitewater 

Jefferson 
Monroe 

Bethel 
Elizabeth 
Newberry 
Spring Creek 
Union 

Montgomery Butler 
German 
Jackson 
Madison 
Miami 
Randolph 

Preble 

Shelby 

Warren 

SOURCE: h 

C yn t hi an 
0 range 

ilcolm Pirnie, Inc. 198 

1 Ross 
1 

4 Concord 
12 Jackson 

7 Mad River 
14 . Salem 
9 Urbana 

56 

91 4 German 
127 MadiEon 
881 Moorefield 

77 Pleasant 
1350 

None listed 

None listed 

1 Beavercreek 
4 Xenia 

Number unknown 
Number unknown 

123 Liberty 
52 Union 

135 Concord 
33 Monroe 
37 Newton 
51 Staunton 
58 Washington 

55 Clay 
49 Harrison 

6 Jefferson 
96 Mad River 

27 Washington 
283 Moraine 

None listed 

7 Loramie 
7 Washington 

None listed 

1 

8 
22 
36 
77 

482 

248 
20 

442 
58 

28 
4 

124 
9 

253 
23 
12 

112 
58 

3 
118 

16 
174 
113 
225 

7 
8 

395 

Class I V  and V Injection Wel l  Inventory 
for the Ohio Environmental Protection Agency 

a 
Malcolm Pirnie, Inc. (1986) l i s t s  no exempt wells for Hamilton County. However, 
Hamil ton County Health Department off icials have confirmed the presence of 
exempt wells in two townships, although their numbers are unknown. 
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C. Streamflow Source Area 

1. Topographic Map of Streamflow Source Area 

The streamflow source area is shown on the County Topographic Maps (Plates 1-9, 

MVRPC petition and OK1 Plates 1-4). The area includes the drainage basins of the 

Mad, Stillwater, Great Miami, L i t t l e  Miami Riders, and the Mill Creek. Portions 

of  steams known to  be losing are shown on Figure 4.16. 

The streamflow source comprises two major basins, The Great and L i t t l e  Miami 

Rivers, with a total drainage area of 7,140 square’ miles (ODNR, 1960). These 

basins and their surface drainage systems are shown on Figure 4.16. The Great 

Miami River, a major tributary of the Ohio River, begins at Indian Lake in Logan 

County and flows 170 miles t o  join the Ohio River just west of Cincinnati. I t s  total 

drainage area i s  5,385 square miles, of which 3,948 are in Ohio (705 square miles 

are within the OK1 planning area). Major tributaries include the Stillwater River, 

the Mad River, Twin Creek, and the Whitewater River. 

The L i t t l e  Miami River, which begins in Clark County, flows 105 miles t o  join the 

Ohio River east of Cincinnati. Of i t s  1,755 square mile drainage basin, nearly half 

(875 square miles) is within the OK1 area. Among its major tributaries are Caesars 

Creek, Todd Fork and the East Fork. 
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The Mi l l  Creek Basin is a smaller drainage area surrounded by the Great and L i t t l e  

Miami River Basins. The Mill Creek rises in southern Butler County and flows south- 

ward 28 miles through Hamilton County t o  i t s  confluence w i t h  the Ohio River in 

Cincinnati. I t s  166 square mile drainage basin is entirely within the OK1 planning 

a rea  

2. Methods Used to  Determine Streamflow Contribution 

The streamflow studies cited in this chapter have relied mainly on flow measure- 

ments, although some computer modeling also has been done in recent years. Low- 

flow indices and flow-duration curves also have been analyzed to evaluate streamflow 

contribution. The information gained from the study of selected portions of streams 

is  used to  make some generalizations about the entire Buried Valley Aquifer System. 

3. Streamflow Characteristics 

Within the Buried Valley Aquifer, losing streams are usually the result of induced 

inf i l t rat ion while gaining streams are probably the normal condition. Most losing 

reaches are near centers o f  groundwater pumping -which causes induced inf i l t rat ion 

from streams (Table 4.5 and Figure 4.16). Some major pumping centers have not 

been studied, but it is expected that these centers also are areas of induced in f i l -  
M 

I tration. Gaining streams are streams embedded in highly permeable glacial materials 
I 

that provide for their typically high sustained flow and relatively high low-flow 
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indices. Data on losing and gaining portions of streams are summarized in Table 

4.9. Streams known to  be losing or gaining are shown on f igure 4.16. 

D. Designated Area 

The proposed designated area is the area contained within the aquifer boundaries, 

i ts  coincident recharge area, and the aquifer's service area. This area i s  delineated 

on the County Topographic Maps (Plates 1-9, MVRPC petition and OK1 Plates 1-4). 

Figures 4.17 and 4.18 are maps delineating the proposed Designated and Project 

Review Area in the MVRPC and OK1 planning areas, respectively. 

E. Proiect Review Area 

The project review area is the same area described in Section D above. This area 

i s  il lustrated on Figure 4.17 and 4.18 and on the County Topographic Maps (Plates 

1-9, MVRPC petition and OK1 Plates 1-4)- 
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TABLE 4.9 
3 9.5 

SUMMARY DATA ON LOSING AND GAINING STREAMS 

IN THE AQUIFER RECHARGE AREA 

Source Locat ion Losing/ Type o f  
6a i n  ing Investigation* 

0 0 0 0 0 0 0 0 0 0 0 0 0 ~ ~ 0 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ ~ ~ ~ 0 ~ ~  

CH2M H i l l  0 Great M i a m i  i n  Losing 1 

Cross and Hedges 0 L i t t l e  M i a m i  i n  Greene Ga i n i ng 2 

0 M i l l  Creek i n  Losing 2 

Great M i a m i  i n  Logan, 6a i n  i ng 2 

1986 Montgomery County 

1959 and Hamilton Counties 

Hami 1 ton County 

M i a m i  8 Montgomery Counties 

and Clark Counties 

Clark County 

Hontgomery County 

and Warren Counties 

0 Mad R i v e r  i n  Champaign 

- Buck Creek i n  Gaining 2 

- Wolf Creek i n  6a i n i ng 2 

0 Twin Creek i n  Montgomery 6aining 2 

Dove Great M i a m i  i n  But le r  Losing 3 
1969 and Hami 1 ton Counties 
Johnson and Metzker 0 St i l lwa te r  i n  Darke, Gaining 4 
1981 M i a m i  & Montgomery Counties & Losing 
Norris, Cross, Buck Creek i n  Clark 6aining 2 
b l d t h w a i t  and Sanderson County 
1952 . 
Morris and Eagon Mad River i n  Losing 3 
197 1 Clark County 
Norr is  and Spieker Great M i a m i  i n  Losing 5 
1966 Montgomery County 

Mad River i n  Losing 5 
Montgomery County 

Walton and Scudder Hebble Creek and Mudd Run 5 
1960 i n  6reene County Los i ng 

1 Fie ld  measurements o f  groundwater leve ls  and corrputer modeling 
2 Analysis o f  flow-duration curves and dryoweather indices 
3 Fie ld  measurements o f  groundwater levels and water balance calculat ions 
4 F i e l d  measurements o f  streamflow 
5 F i e l d  measurements o f  streamflow and groundwater leve ls  and water 

6a i n i ng 2 

0000~0000000000000000000000000000000000000000000000000000000000000000000000 

balance ca 1 cu l  a t  ions 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 0 0 ~ 0 0 0 0 0 0 0 ~ 0 ~ 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
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FIGURE 4.18 

OKl’s PROPOSED DESIGNATED/PROJECT REVIEW AREA 
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395 RESOLUTION 
OF THE 

SUPPORTING SOLE SOURCE AQUIFER DESIGNATION 
FOR PORTIONS OF THE BURIED VALLEY AQUIFER SYSTEM 

OF THE GREAT MIAMI/LITTLE MIAMI BASINS 

OHIO-KENTUCKY-INDIANA REGIONAL COUNCIL OF GOVERNMENTS 

WHEREAS, the Ohio-Kentucky-Indiana Regional Council of Governments (OKI) is  
the Designated Planning Agency for water quality management planning pursuant t o  
Section 208 o f  the Federal Water Polluton Control A c t  Amendments of 1972 (P.L. 
92-500) and 1977 (P.L. 95-217) for an area that includes Butler, Clermont, Hamilton, 
and Warren Counties in Ohio; and 

WHEREAS, Butler , Clermont, Hamilton, and Warren Counties are underlain by 
various waterbearing geologic formations which are a major source of the area's domes- 
t ic, agricultural, and industrial water supplies; and 

WHEREAS, these resources include portions of the Class 1 and Class 2 buried 
valley aquifer system associated with the Great and L i t t l e  Miami Rivers and the Mi l l  
Creek and their tributaries; and 

WHEREAS, the aquifer's protection is essential t o  the future viabil ity o f  the 
area's population and economy; and 

WHEREAS, local governments support the need for planning and management to  

WHEREAS, a peti t ion ,has been prepared by the Miami Valley Regional Planning 
Ccmmission t o  support the %ole source" designation of the entire aquifer, including 
that part of the aquifer within Butler, Clermont, Hamilton, and Warren Counties; and 

protect the buried valley aquifer system; and 

WHEREAS, OK1 is responsible for the preparation, maintenance, and adm'inistra- 
t ion of  areawide management planning and programs for surface and groundwater in 
Butler, Clermont, Hamilton, and Warren Counties; and 

WHEREAS, an aff irmatice decision to  grant Sole Source Aquifer designation by 
the Administrator of the United States Environmental Protection Agency under the 
provisions of Section 1424(e) of the Safe Drinking Water Ac:t of 1974 (P.L. 93-523) 
would strengthen local capabil ity t o  manage the aquifer system by providing federal 
recognition of the region's social and economic dependence on i ts groundwater resources. 

NOW, THEREFORE BE IT RESOLVED, that the Executive Committee of OKI, 
a t  i ts public meeting of Apri l  9, 1987, authorizes OK1 to  be a co-petitioner of the 
petiton before the United States Environmental Protection Agency t o  designate the 
Class 1 and Class 2 buried valley aquifer system of the Great Miami/Li t t le Miami 
Basins within Butler, Clermont, Hamilton, and Warren Counties as a sole source aquifer 
under Section 1424(e) of the Safe Drinking Water A c t  of 1974. 

it 

4/9/87 
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'io. 87-L-581: 

3 Q E  
w w u  RESOLUTION BY SHELTON 

WHEREAS, responsibility for the preparation, maintenance, and administration 
of areawide management planning and programs fw surface and groundwater in Butler, 
Clermont, Hamilton, and Warren Counties is delegated to O K 1  as a DPA for water 
quality management planning. 

NOW, THEREFORE BE IT RESOLVED that the Board of County Commissioners in ths 
County of Butler, State of Ohio, endorses the petition before the United States 
Environmental Protection Agency to designate the Class I and Class 2 buried valley 
aquifer' system of the Great Miami/Little Miami Basins as a sole source aquifer &der 
SectiGn 1424(e) of the Safe.Drinking Water Act of 1974; and 

Resolved By the Board of County Commissioners of Butler County, Ohio, 
That 

WHEREAS, Butler, Clermont, Hamilton, and Warren Counties in Ohio are 
underlain by various waterbearing geologic formations which are a major source of 
the area's domestic, agricultural, and industrial water supplies; and 

WHEREAS, these resources include portions of the Class I and Class 2 buried 
valley aquifer system associated with the Great and Little Miami Rivers and the Mill 
Creek and their tributaries; and 

WHEREAS, a petition has been prepared for.the Great Miami/Little Miami 
aquifer system as a basis for requesting designation as a sole source under the 
provisions of Section 1424(e) of the Safe Drinking Water Act of 1974 (P.L. 93-523); 
anc 

WHEREAS, the aquifer's protection is essential to the future viability of 
this area's population and economy; and 

WHEREAS, the opportunity to protect and manage the Great Miami/Little Miami 
aquifs? system would be facilitated by its designation as a sole source aquifer; and 

WHEREAS, a petition for the aquifer's designation has been prepared ty the 
Miami Valley Regional Planning Commission (MVRPC) ; and 

'&HEREAS, the MVRPC is the Designated Planning Agency (DPA) for water quality 
managsment planning (pursuant to Section 208 of the Federal Water Pollution Control 
Act Amendments of 1972 and 1977) for only five of the counties in the area to which 
the petition applies; and 

WHEREAS, the Ohio-Kentucky-Indiana Regional Council of  Governments (OKI) is 
the DPA for the counties of Butler, Clermont, Hamilton, and Warren; and 

A-2 



M r .  Shelton Yea Mr. Logsdon Yea Mr. Combs Yea 

C E R T I F I C A T E  

I, Clerk of the Board of Butler County Commissioners, do hereby certify that 
the foregoing is a true and correct copy of  Resolution #87-4-584 adopted by the 
Board of Butler County Commissioners on April 30,  1987. 

Clerk of the Board 

. .  
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Municipal Building *20 High Street at Monument 45011 1-513-868-5834 
395 

OFFICE OF THE MAYOR 
AND 

CIN COUNCIL 

May 29, 1987 

Ohio-Kentucky-Indiana Regional Council 
of Gover m e n  t s 
426 East Fourth Street 
Cincinnati, Ohio 45202 

Gentlemen: 

As directed by Hamilton City Council, I have enclosed a 
certified copy of Resolution No. R87-5-39 adopted by 
Hamilton City Council at its regular meeting on May 27, 
1987. 

.RESOLUTION NO. R87-5-39: A resolution endorsing 
the petition before the United States 
Environmental Protection Agency to designate the 
Class 1 and Class 2 Buried Valley Aquifer System 
of the Great Miami/Little Miami Basins as a sole 
source aquifer under Section 1424(e) of the Safe 
Drinking Water Act of 1974 (P. L. 93-253). 

It is my understanding that you will forward this 
certified copy of the resolution to the United States 
Environmental Protection Agency. 

Thank you for your assistance. 

Sincerely, 

Linda A. Landi 
City Clerk 

LAL/ 

Enclosure 
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R87-5-39 RESOLUTION NO. 

A RESOLUTION ENDOBSING THE PETITION BEFORB THE UNITED STATES 
E N V I R O ~ A L P R O T E C T I O N A G E ' N C Y  TO DESIGNATE THE CLASS 1- 
CLASS 2 BURIED VALLEY AQUIFER-SYSTEn OF THE GREAT IIIAMI/LITTLE 
MIAHI  BASINS AS A SOLE SOURCE AQUIFER UNDER SECTION 1424(e) OF 
THE SAFE DRINKING WATER ACT OF 1974 (P.L. 93-253). 

WHEREAS, the Ohio Counties of Butler, Clemont, Hamilton, 
and Warren are underlain by various water-bearing geologic 
formations which are a major source of the area's domestic, 
agricultural, and industrial water supplies; and 

WHEREAS, these resources include portions of the Class 1 and 
Class 2 buried valley aquifer system associated with the Great 
and Little Miami Rivers and Mill Creek, together with their 
tributaries; and 

WHEREAS, a petition has been prepared for the Great 
Miami/Little Miami aquifer system as a basis for requesting 
designation as a sole source under the provisions of Section 
1424(e) of the Safe Drinking Water Act of 1974 (P. L. 93-523); 
and 

WHEREAS, the aquifer's protection is essential to the future 
viability of this area's population and economy, and the 
opportunity to protect and manage the Great Miami/Little Miami 
aquifer system would be facilitated by its designation as a sole 
source aquifer; and 

WHEREAS, a petition for the aquifer's designation has been 
prepared by the Miami Valley Regional Planning Commission which 
is the Designated Planning Agency for water quality management 
planning (pursuant to Section 208 of the Federal Water Pollution 
Control Act Amendments of 1972 and 1977) for only five of the 
counties in the area to which the petition applies; and 

WHEREAS, the Ohio-Kentucky-Indiana Regional Council of 
Governments is the Designated Planning Agency for the Ohio 
counties of Butler, Clermont, Hamilton, and Warren; and 

WHEREAS, responsibility for the preparation, maintenance, 
and administration of area-wide management planning and programs 
for surface and groundwater in the aforesaid counties is 
delegated to the Ohio-Kentucky-Indiana Regional Council of 
Governments as a Designated Planning Agency for water quality 
management planning; 

NOW, THEREFORE, BE IT RESOLVED by the Council of the City of 
Hamilton, Ohio: 

SECTION I: That the City of Hamilton, Butler County, Ohio, 
hereby endorses the petition before the United States 

1114 
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Environmental Protection Agency to designate the Class 1 and 
Class 2 buried valley aquifer system of the Great Miarni/Little 
Miami Basins as a sole source aquifer under Section 1424(e) of 
the Safe Drinking Water Act of 1974. 

SECTION 11: That the City of Hamilton, Ohio, hereby 
requests that those parts of the Ohio counties of Butler, 
Clermont, Hamilton and Warren located within the sole source 
aquifer boundary as defined in the aforesaid petition be included 
in the area designated as a sole source aquifer. 

SECTION 111: That the City Clerk is hereby directed to 
forward a certified copy of this resolution to the Ohio-Kentucky- 
Indiana Regional Council of Governments for transmittal to the 
United States Environmental Protection Agency. 

SECTION IV: This resolution shall take effect and be in 
full force from and after the earliest period allowed by law. 

May 2 7 ,  1987 GREGORY V. JOLIVETTE PASSED : 

Effective Date: Immediately 
Mayor 

ATTEST: Linda A. Landi 
City Clerk 
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CERTIFICATE 

I hereby certify that the foregoing .is a true and correct 

copy of Resolution No. R87-5-39, adopted by the Council of 

the City of Hamilton, Ohio, at its regular meeting on the 

27th day of May, 1987. 

Q,,*! 
nda A. Landi 

City Clerk 
City of Hamilton! Ohio 
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EMERGENCY RESOLUTION NO. 10-87 

RESOLUTION ENDORSING THE PETITION BEFORE THE UNITED STATES 
NVIRONMENTAL PROTECTION AGENCY REGARDING SOLE SOURCE AQUIFER 

NCLUSION IN THE AREA OF THE GREAT MIAMI/LITTLE MIAMI BASINS 
ESIGNATED AS A SOLE SOURCE AQUIFER, AND DECLARING AN EMERGENCY. 

' 
ESIGNATION FOR THE GREAT MIAMI/LITTLE MIAMI BASINS  AM^ REQUEST IN^ 

HEREAS, Butler, Clennont, Hamilton and Warren Counties in Ohio 
are underlain by various waterbearing geologic formations 
which are a major source of the area's domestic, agricultural 
and industrial water supplies: and 

HEREAS, these resources include portions of the Class 1 and 
Class 2 buried valley aquifer system associated with the Greal 
and Little Miami Rivers and the Mill Creek and their tribu- 
taries; and 

HEREAS, a petition has been prepared for the Great Miami/Little 
Miami aquifer system as a basis for requesting designation 
as a sole source under the provisions of Section 1424(e) of 
the Safe Drinking Water Act of 1974 (P.L. 93-523): and 

BEREAS, the aquifer's protection is essential to the future 
viability of this area's population and economy; and 

SEREAS, the opportunity to protect and manage the Great Miamif 
Little Miami aquifer system would be facilitated by its 
designation as a sole source aquifer: and 

IEREAS, a petition for the aquifer's designation has been prepare 
by the Miami Valley Regional Planning Commission (MJRPC): and 

IEREAS, the MVRPC is the Designated Planning Agency (DPA) for 
water quality management planning (pursuant to Section 208 of 
the Federal Water Pollution Control Act Amendments of 1972 ant 
1977) for only five of the counties in the area to which the 
petition applies: and 

HEREAS, the Ohio-Kentucky-Indiana Regional Council of Government! 
(0x1) is the DPA for the counties of Butler, Clermont, 
Hamilton and Warren: and 

HEREAS, responsibility for the preparation, maintenance and 
administration of areawide.management planning and programs 
for surface and groundwater.in Butler, Clermont, Hamilton and 
Warren Counties is delegated to.OKI as a DPA for water qualit] 
management planning: 

3W, THEMFORE, BE IT RESOLVED BY THE COUNCIL OF THE MUNICIPALITY 
P MONROE, STATE OF OHIO, THAT: 

ECTION 1: The Mcnroe Council hereby endorses the petition before 
the United States Environmental Protection Agency to designata 
the Class 1 and Class 2 buried valley aquifer system of the 
Great MiamifLittle Miami systems as a Sole Source Aquifer 
under Section 1424(e) of the Safe Drinking Water Act of 1974. 

ECTION 2: The.Monroe Council further requests that that part of 
Butler, Clermont, Hamilton and Warren Counties within the 
sole source aquifer boundaries, as designated in the petition, 
be included in the area designated as a Sole Source Aquifer 
with OK1 as the Designated Planning Agency. 

KTXON 3: Thia Resolution is hereby declared to be an emergency 
measure and necessary for the immediate preservation of the 
public health, safety and welfare of the citizens of Monroe 
for the reason that the protection of the entire Great Miami/ 
Little Miami aquifer is essential to the future growth and 
continued protection of both the population and economy of the 
Municipality; therefore, this Resolution shall take effect and 
be in force from and after its'passage. 
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'ASSED: 5. 1487 

.TTEST : APPROVED : 

Mayor &E-p 

The undersigned, Clerk of Council of Council of the 
unicfpality of Monroe, Ohio, hereby certifies that the foregoing 
s a true and correct copy of Emergency Resolution No. 10-85, 
dopted by Council on the 5th day of thy, 1987. 
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CITY OF TRENTON 

May 8 ,  1987 

M r .  Dory Montazemi 
Assistant Director 
Ohio-Kentucky- Indiana Regional 

426 East Fourth Street 
Cincinnati, Ohio 45202 

Council of Governments 

Dear M r .  Montazemi: 

Enclosed please find a certified copy of City of Trenton Resolution 
No. 6-87, supporting sole source aquifer designation for portions of the 
buried valley aquifer system of the Great MiamilLittle Miami Basins, which 
was passed by Trenton City Council on May 7, 1987. 

If you have any questions, please contact Melvin P. Ruder, City 
Manager. 

Very truly yours, 

V Clerk of Council 

cc: File 
M-Reading File 
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RESOLUTION NO. 6-87 395 

A RESOLUTION SUPPORTING SOLE SOURCE AQUIFER 
DESIGNATION FOR PORTIONS OF THE BURIED VALLEY 
AQUIFER SYSTENl OF THE GREAT MIAMIiLITTLE MIAMI 
BASINS. 

WHEREAS, Butler, Clermont, Hamilton, and Warren Counties in 
Ohio are underlain by various waterbearing geologic formations which are 

a major source of the area's domestic, agricultural, and industrial water 
supplies; and 

WHEREAS, these resources include portions of the C h s  1 and . 

Class  2 buried valley aquifer sys t em associated with the Great and Little 
Miami Rivers and the Mill Creek and their tributaries; and 

WHEREAS, a petition has been prepared for the G r e a t  MhdlLittle 
Miami aquifer system as a basis for requesting designation as a sole source 
under the provisions of Section 1424(e) of the Safe Drinking Water Act of 
1974 (P.L. 93-523); and 

WHEREAS, the aquifer's protection is essential to the future viability 
of this area's population and economy; and 

WHEREAS, the opportunity to protect and manage the G r e a t  Mlamil 
Little Miami aquifer system would be facilitated by its designation as a sole 
source aquifer; and 

WHEREAS, a petition for the aquifer's designation has been prepared 
by the Miami Valley Regional Planning Commission (MVRPC); and 

WHEREAS, the hIVRPC is the Designated Planning Agency (DPA) for 
water quality management planning (pursuant to Section 208 of the Federal 
Water Pollution Control Act  Amendments of 1972 and 1977) for only five of the 
counties in the area to which the petition applies; and 

WHEREAS, the Ohio-Kentucky-Indiana Regional Council of Governments 
(OKI) is the DPA for the counties of Butler, Clermont, Hamilton, and Warren; and 

WHEREAS, responsibility for the preparation, maintenance, and 
administration of areawide management planning and programs for surface and 
groundwater in Butler, Clermont, Hamilton, and Warren Counties is delegated 
to OK1 as a DPA for water quality management planning; 

NOW, THEREFORE BE IT RESOLVED BY THE COUNCIL OF THE CITY 
OF TRENTON, BUTLER COUNTY, OHIO: 

A-1 1 120 



b 

Section 1. 

Section 2. 

Section 3 .  

Section 4 .  

395 
That the Council of the City of Trenton, Ohio, endorses the 
petition before the United States Environmental Protection 
Agency to designate the Class 1 and Class 2 buried valley 
aquifer system of the Great MiamilLittle Miami Basins as a 
sole source aquifer under Section 1424(e) of the Safe Drinking 
Water Act of 1974. 

That the Coun-d of the City of Trenton, Ohio requests that 
that part of Butler, Clermont, Hamilton, and Warren Counties 
within the sole source aquifer boundary as defined in the 
petition be included in the are8 designated as a Sole Source 
Aquifer. 

That the Clerk of Council be and hereby is authorized and 
directed to forward a ceMied copy of this Resolution to the 
Ohio-Kentucky-Indiana Regional Council of Governments 
for transmittal to the United States Environmental Protection 
Agency. 

That this Resolution shall take effect and be in full force from 
and after the earliest period allowed by law. 

AYES 6 NAYS 0 

First Reading 9/7/87 AYES 6 NAYS 0 

Second Reading ,  - 
Third Reading - 
ATTEST: D 

Marcia M. SzalaJsl  x r  - 3 t .  J& 
CLZRK OF COUNCIL 2 

CERTIFICATION 

I hereby certify that the above resolution is a true and correct copy 
of Resolution No. 6-87 according to the Record of Resolutions of the City 
of Trenton, Butler County, Ohio. 
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3640 OLD-OXFORD HIGHWAY 

PHON E : 863-0828 
HAMILTON, OHIO 45013 

April 30, 1987 

Mr. Dory Montatemi 
OK1 Regional Council of Governments 
426 East Fourth St. 
Cincinnati, Ohio 45202 

Dear Mr. Montaremi: 

In response to Jim Hinchberger’s request, I am enclosing a resolution 
adopted by The Water Association’s Board o f  Trustees reflecting our 
support of Sole Source Aquifer Designation f o r  the Great Miami/Little 
Miami River Basins. 

The resolution was based upon your model sent to Jim on April 23rd. 

If I can be of further assistance o r  if you have any questions 
concerning the resolution please don’t hesitate to reply. 

-. 

Sincere 

#f* Robert C. Hubbard 
General Manager 

cc : f i le 

enclosure 
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RESOLUTION 8 7 2 5 - 1 9 8 7  

WHEREAS, B u t l e r ,  C l e r m o n t ,  H a m i l t o n ,  a n d  W a r r e n  C o u n t i e s  i n  
Ohio a r e  u n d e r l a i n  b y  v a r i o u s  w a t e r b e a r i n g  g e o l o g i c  f o r m a t i o n s  
w h i c h  a r e  a m a j o r  s o u r c e  of t h e  a r e a ' s  d o m e s t i c ,  a g r i c u l t u r a l ,  and  
i n d u s t r i a l  w a t e r  s u p p l i e s ;  a n d  

WHEREAS, t h e s e  r e s o u r c e s  i n c l u d e  p o r t l o n s  o f  t h e  C l a s s  1 and  
C l a s s  2 b u r l e d  v a l l e y  a q u i f e r  system a s s o c i a t e d  w i t h  t h e  G r e a t  and  
L i t t l e  Miami Rivers a n d  t h e  Mill Creek a n d  t h e i r  t r i b u t a r i e s ;  a n d  

WHEREAS, a p e t i t i o n  h a s  b e e n  p r e p a r e d  f o r  t h e  G r e a t  H i a a i / L l t t l e  
Miami a q u i f e r  system a s  a b a s i s  f o r  r e q u e s t i n g  d e s i g n a t i o n  a s  a s o l e  
s o u r c e  u n d e r  t h e  p r o v i s i o n s  of S e c t i o n  1 4 2 4 ( e )  of t h e  S a f e  D r i n k i n g  
W a t e r  Act o f  1974  (P .L .  9 3 - 5 2 3 ) ;  a n d  

WHEREAS, t h e  a q u i f e r ' s  p r o t e c t i o n  is e s s e n t i a l  t o  t h e  f u t u r e  
v i a b i l i t y  o f  t h i s  a r e a ' s  p o p u l a t i o n  and economy; a n d  

WHEREAS, t h e  o p p o r t u n i t y  t o  p r o t e c t  a n d  manage  t h e  G r e a t  
M i a m i / L i t t l e  H iami  a q u i f e r  s y s t e m  wou ld  b e  f a c i l i t a t e d  b y  i t s  
d e s i g n a t i o n  a s  a s o l e  s o u r c e  a q u i f e r ;  a n d  

WHEREAS, a p e t i t i o n  f o r  t h e  a q u i f e r ' s  d e s i g n a t i o n  h a s  b e e n  
p r e p a r e d  by t h e  Hiaa i  V a l l e y  R e g i o n a l  P l a n n i n g  C o m m i s s i o n  ((IIVRPC); 
a n d  

WHERAS, t h e  HVRPC is t h e  D e s i g n a t e d  P l a n n i n g  A g e n c y  '(UPA) 
f o r  w a t e r  q u a l i t y  managemen t  p l a n n i n g  ( p u r s u a n t  t o  S e c t i o n  208 o f  t h e  
F e d e r a l  W a t e r  P o l l u t i o n  A c t  A.endRentS of 1 9 7 2  a n d  1 9 7 7 )  fo r  o n l y  f i v e  
o f  t h e  c o u n t i e s  I n  t h e  a r e a  t o  w h i c h  t h e  p e t i t i o n  a p p l i e s ;  and  

WHEREAS, t h e  O h i o - K e n t u c k y l I n d i a n a  R e g i o n a l  C o u n c i l  o f  
G o v e r n m e n t s  (OK11 is DPA f o r  t h e  c o u n t i e s  o f  B u t l e r ,  C l e r m o n t ,  
H a a i l t o n ,  a n d  W a r r e n ;  a n d  

WHEREAS, r e s p o n s i b i l i t y  f o r  t h e  p r e p a r a t i o n ,  m a i n t e n a n c e ,  and  
a d m i n i s t r a t i o n  of a r e a w i d e  managemen t  p l a n n i n g  a n d  p r o g r a m s  f o r  
s u r f a c e  and  g r o u n d w a t e r  in B u t l e r ,  C l e r m o n t ,  H a m i l t o n ,  and  War ren  
C o u n t i e s  is d e l e g a t e d  t o  OK1 as a DPA f o r  w a t e r  q u a l i t y  management  
p l a n n i n g  ; 

NOW, THEREFORE BE I T  RESOLVED, t h a t  THE WATER ASSOCIATION, a 
r u r a l  w a t e r  c o o p e r a t i v e  w h o s e  s o l e  s o u r c e  o f  s u p p l y  is l o c a t e d  on  t h e  
G r e a t  H iami  River A q u i f e r  i n  t h e  C o u n t y  o f  B u t l e r ,  i n  t h e  S t a t e  o f  
Ohio, e n d o r s e s  t h e  p e t i t i o n  b e f o r e  t h e  U n i t e d  S t a t e s  E n v l r o n m e n t a l  
P r o t e c t l o n  Agency  t o  d e s i g n a t e  t h e  C l a s s  1 a n d  C l a s s  2 b u r i e d  v a l l e y  
a q u i f e r  s y s t e m  of t h e  G r e a t  ~ i a a i / L i t t l e  H i a n l  B a s i n s  a s  a s o l e  s o u r c e  
a q u i f e r  u n d e r  S e c t i o n  1424(e) o f  t h e  S a f e  D r i n k i n g  W a t e r  Act o f  1974;  
a n d  

BE I T  FURTHER RESOLVED, t h a t  THE WATER A S S O C I A T I O N  r e q u e s t s  
t h a t  t h a t  p a r t  o f  B u t l e r ,  C l e r m o n t ,  H a a l l t o n ,  a n d  W a r r e n  C o u n t i e s  
w l t h i n  t h e  S o l e  S o u r c e  A q u l f e r  B o u n d r y  a s  d e f i n e d  i n  t h e  p e t i t i o n  b e  
i n c l u d e d  i n  t h e  a r e a  d e s i g n a t e d  a s  a S o l e  S o u r c e  A q u i f e r .  
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APPENDIX B 

Construction of ODNR County Ground-Water 
Resources Maps - Letter from Michael Hallfrisch 



OHIO DEPARTMENT OF 
395 

Ms. Kathy Watkins 
MVRPC 
117 S. Main St., Suite 200 
Dayton, OH 45402 

Dear Ms. Watkins: 

NATURAL RESOURCES 

Fountam Divls &uare on of WaterE-j 
Columbus, Ohio 43224 
August 25, 1987 

In response to your request for an explanation of how hydrogeologists at 
the Division of Water, Ground-Water Resources Section (GWRS) make ground-water 
resources maps, I have prepared this letter. To simplify matters, I am dividing 
my response into two parts: data collection and methodology. 

Data collection 

In the process of making ground-water resources maps, a hydrogeologist in 
These sources fall into the the GWRS uses many varied sources of information. 

following four broad categories. 

1) Water well logs, test borings and test wells. 

2) Reports and informa'tion published by the Ohio Department of Natural Resources, 
the U.S.G.S and other public agencies. 

3) - Consultants'reports on file with the Division of Water. 

4) Unpublished information on file at the Ohio Department of Natural Resources 
and at other public agencies. 

Water well logs, test borings and test wells 

The Ohio Revised Code 1521.05 requires that drilling contractors file a 
well log with the Division of Water for each water well they drill. 
of Water currently has on file approximately 500,000 water well logs from 
locations across the state. 

The Division 

Information typically found on the water well log includes: 
thickness and type of formations encountered, water producing horizon, well 
yield and depth to bedrock. All of this information is vital to the hydro- 
geologist when making a ground-water resources map. 

well depth, 

In addition to well logs the GWIS has on file records of several test wells 
and formation borings drilled for the Division of Water. 
detailed Information on transmissivity, stratigraphy and water chemistry. 
Borings have detailed information of stratigraphy and sieve analyses of permeable 
formations . 

The test wells have 
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Ms. Kathy Watkins August 25, 1987 

Published information 

The Ohio Department of Natural Resources, Divisions of Water and Geological 
Survey and the U.S.G.S. periodically publish bulletins, reports, information 
circulars, and maps on the geology and hydrogeology of Ohio. Information 
typically contained in these documents, which the GWRS hydrogeologist may find 
useful includes: depth to bedrock, formation type, stratigraphy, aquifer 
thickness and the areal extent of a formation. 

Consultants' reports 

The GWRS has on file numerous private consultants' reports. These reports 
contain the results of ground-water studies performed for municipalities, public 
agencies and private industries. Information contained within most consultants' 
reports includes: thickness and areal extent of the aquifer, transmissivity and 
storativity of the aquifer, anticipated long-term well yields, and recharge rates. 

Unpublished information 

Data on file but not published at the Ohio Department of Natural Resources 
and at other public agencies are often useful to the GWRS hydrogeologist. Types 
of information often available includes: aerial photos, soil surveys, surface and 
bore hole geophysics, chemical quality data, and theses from universities across 
the state. , 

Methodology 

Every hydrogeologist in the GWRS uses a slightly different approach to con- 
struct a ground-water resources map. However, certain basic methods are common 
to all. 

First, the well logs for the county to be mapped are field located. During 

The staff member then travels the streets, 

Only well logs 

the field location process a member of the GWRS staff travels to the county of 
interest with the well logs in hand. 
highways and backroads of the county verifying the addresses on the logs and 
plotting their locations on U.S.G.S. 7.5 minute quadrangle maps. 
that have had their locations verified 
construct ground-water resources maps. 

and plotted in this manner are used to 

Next, the GWRS hydrogeologist gathers together all available information for 
the county to be mapped. This data includes all the data types listed above. 

Finally, the GWBS hydrogeologist obtains a 1:62,SOO scale base map of the 
county and begins work on the original draft of the ground-water resources map. 
During construction of the map the hydrogeologist must carefully review and 
assimilate all the available information; searching for areas underlain by a 
common aquifer. 
and prepares a concise written description to be printed in the map legend. 
When making ground-water resources maps GWRS hydrogeologists endeavor to be as 
objective as possible, however, a certain amount of Interpretation, tempered by 
basic geologic and hydrogeologic principles, are always required. 

The hydrogeologist then delineates this region on the draft map 
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Ms. Kathy Watkins August 25, 1987 

GWRS hydrogeologists often apply fundamental geologic techniques when 
constructing a map. These techniques include, but are not limited to, three 
point problems for determining strike and dip, constructing geologic cross 
sections and making bedrock topography maps. 
hydrogeologist may confer with other hydrogeologists in the GWRS as well as 
with drillers and consultants who are familiar with the county being mapped. 
A l l  ground-water resources maps are reviewed for completeness before being 
sent to the cartographer. 

During the map making process the 

I hope this letter has answered any questions 
If you have ground-water resources maps are made. 

call me at 614/265-6745.  

may have had on how 
further questions please 

Michael Hallfrisch 
Hydrogeologist 
Ground-Water Resources Section 
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KEY - TO WATER WITHDRAWAL SITES SHOWN ON PLATES 1-4 

CI-B 
FAI 
GTA 
HA-N 
HA-S 
MID 
MHP 
NM 
OXF 
7MI 
TRE 
WA 
WHN 

L3k.2 
CMC 
DUB 
FRA 
H-EF 
LCI 
LE- 1 
LE-2 
MAS 
MHP 
MON 
MOR 
rn 
SL 
SPR 
WC-DH 
wc-FL 
WAY 

Cincinnat i-Bo1 ton 
Fair f ield 
Green Tree Apartment 
Hamilton-North 
Hami 1 ton-South 
Middletown 
Mobile Home Park 
New Miami 
Oxford 
Seven Mile 
Trenton 
The Water Association 
Woodland Manor Nursing Home 

Carlisle Manor Clinic 
Dubois Apartment 
Franklin 
Harlan-East Fork Water System 
Lebanon Correctional Institute 
Lebanon-Plant 1 
Lebanon-Plant 2 
Mason 
Mobile Home Park 
Monroe 
Morrow 
Otterbein Home 
South Lebanon 
Spr ingboro 

w 
ADD Addyston 
C1-C Cincinnati-California 
CLE Cleves 
GLE Glendale 
HAR Harrison 
IH Indian Hill 
LOC Lockland 
LOU Loveland 
MHP Mobile Home Park 
REA Reading 
"WC Twightwee Welfare Corp 
WYO Wyoming 

W a r r e n  County/Deerfield-Hamilton 
Warren CountylFranklin-Lebanon 
Wa ynesville 

A&!M 
BAT Batavia 
BET Bethel 
CL-M Clermont County-MGS 
CL-P Clermont County-PUB 
FEL, Felicity 
MHP Mobile Home Park 
Ma Milford 
NR New Richmond 
T-M Tate-Monroe Water Association 
Wa Williamsburg 
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