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General Land Use Permits 
 
A total of seven new land use permits were issued and 32 permits were renewed in 2010, 
authorizing long-term use of property owned or controlled by MCD. Many of the permitted uses 
are for utilities including water and sewer lines, communications lines, and gas lines. Parks and 
recreation trails that co-exist with the flood protection levees and channels are permitted on a 
significant amount of land that MCD originally acquired for the flood protection system. 
 
Channel Excavation Permits 
 

aterial 

 
ried 

e 
he 

Three new 
excavation permits 
were issued in 
2010, and four 
existing permits 
were renewed 
allowing for 
removal of m
from the Great 
Miami River and 
local tributaries. 
One additional 
permit was issued
in 2009 and car
over to 2010. The 
seasonal removal 
of this material is 
important for 
maintaining th
flow capacity of t
river. There were a 

total of eight excavation permits active in 2010. 

Channel excavation in Dayton 

 
Farm Permits 
 
Farm permits include agricultural crop and livestock permits. MCD renewed seven agricultural 
crop permits and one livestock permit in 2010, authorizing the use of 570.65 acres of land for 
agricultural purposes. These permits reduce MCD maintenance responsibility along certain 
portions of the Great Miami River. 
 

Temporary Land Use Permits 
 
A total of 77 temporary land use permits were issued during 2010, allowing private and public 
entities temporary access to, and use of, land owned or controlled by MCD. Temporary land use 
permits cover uses including access to the river channel for bridge construction and use of MCD 
land for special events such as festivals and races. Forty-nine of the temporary land use permits 
were for special events. 
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Retarding Basins 
 
During 2010, MCD continued to monitor development in the retarding basin upstream of the five 
dams to ensure that the development complied with MCD building regulations. MCD policy 
prohibits construction of new habitable structures below specified elevations in each retarding 
basin. Policy does allow for certain modifications to existing structures if they are approved in 
advance by MCD. 
 
In 2010, MCD issued one structure agreement in the Huffman Retarding Basin, allowing the 
property owner to move an existing house to a different location on the same property. 
 

Compensation Agreements and Easements 
 
Property owners are required to provide new storage capacity to compensate for 
encroachments in the retarding basins. The property owner may remove fill from the retarding 
basin as required by a compensation agreement, or provide MCD an easement over a 
previously excavated area within the retarding basin to offset the encroachment. In 2010, MCD 
authorized the Montgomery County Engineer to place fill on a portion of Anthony Road within 
the Germantown Retarding Basin for stream bank restoration and erosion control. The fill 
replaced previously eroded material, so there was no net loss of storage capacity. 
 

Retarding Basin Permits 
 
MCD issues permits for land use within all five retarding basins to allow construction of non-
habitable structures and other developments that comply with the land use policy. 
 
During 2010, MCD issued two new retarding basin permits and renewed one retarding basin 
permit. 
 

Special Projects 
 

Hamilton Riverfront Development 
 
The City of Hamilton is planning a river front development known as RiversEdge along the left 
(east) bank of the Great Miami River at the former Mercy Hospital site between Dayton Street 
and Buckeye Street. The ground at the site is between elevation 588 and 591, and the existing 
levee top is at elevation 592. The city has requested MCD’s permission to relocate 
approximately 475 linear feet of levee to circle around the eastern edge of the development. 
The proposed levee would have a top elevation between elevation 592 and 593, and a paved 
recreation trail would be constructed along the relocated levee top. 
 
Between the proposed relocated levee and the river channel, the ground would be excavated in 
a semicircular shape to elevation 580, where an observation platform would overlook the river 
channel. The excavated area would be planted with grass and other approved vegetation, and 
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maintained by the city as a park. The proposal would require the removal of some existing 
sloping concrete revetment but would not encroach into the existing river channel.  
 
The proposed development would change the alignment of the levee but would not affect the 
level of flood protection provided by the levee. It would not require any change in the operations 
of the flood protection during high-water events; would not affect the benefits to any other 
properties; and would not require MCD to acquire additional property except the easement over 
the relocated levee top that would be granted by the city. MCD provided the city a detailed list of 
requirements that would need to be addressed before MCD could approve relocation of the 
levee top. 
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HYDROLOGIC DATA 
 

Operation of Stream-Gaging Network 
 
The Miami Conservancy District (MCD) operates an extensive stream-gaging network within the 
Great Miami River Watershed to record stream stage and calculate streamflow (Figure 2). The 
network consists of continuous recording and non-recording stream gages. Twenty-two 
continuous stream gages are maintained through cooperative efforts with the U.S. Geological 
Survey (USGS). In addition, the U.S. Army Corps of Engineers (USACE), National Weather 
Service (NWS), and the Dayton Power and Light Company (DP&L) are cooperative partners on 
one or more of the 22 gages. (In previous years, the Butler County Department of 
Environmental Services [BCDES] also was a partner, funding the Indian Creek at Millville gage. 
In 2009, BCDES ceased funding the gage. USGS funded the gage until September 30, 2009.) 
 
All 22 gages are equipped with Geostationary Operational Environmental Satellite (GOES) 
telemetry. Twenty-one of the gages are also equipped with Automated Local Evaluation in Real 
Time (ALERT) radio telemetry. The GOES and ALERT telemetry systems allow MCD, USGS, 
NWS, and Ohio Emergency Management Agency (OEMA) to receive real-time stream stage, 
discharge, precipitation, water temperature, and air temperature data.  
 
USGS and MCD have operated a stream-gage network under a cooperative agreement since 
1931. Included in this group are stream gages at the five MCD flood protection dams and five of 
the 10 flood protection features—Troy, Dayton, Miamisburg, Middletown, and Hamilton. MCD 
hydrology staff members maintain the stream gages and make discharge measurements with 
equipment furnished by USGS. USGS processes the data from the cooperative stations, 
prepares rating curves and tables, and computes records for publication in state and federal 
reports. These public records provide surface water levels and streamflow data (discharge) to 
any interested party. The information is important for planning in areas of water supply, flood 
protection, construction, agriculture, commerce, and industry. 
 
The 21 gages equipped with ALERT telemetry are part of the statewide OEMA network through 
a Memorandum of Understanding with that agency. MCD has the capability to receive and store 
real-time data using DIADvisor software. This software package is the same used by OEMA. 
The ability of both agencies to run the same decoding software allows for redundant data flow to 
each agency. Daily monitoring of the remote gages helps ensure gage reliability and accuracy 
during runoff events. At certain locations throughout the watershed, MCD staff members 
observe water levels with staff gages, wire weight gages, and crest stage gages. 
 

Surveying 
 
The survey crew performs a variety of field surveys in support of hydrology projects. The survey 
crew assisted MCD hydrology staff by establishing a new elevation for the U.S. Geological 
Survey (USGS) stream gage at Lockington Dam, tying it to the NAVD 88 vertical datum. 
 
 



Figure 2—The Miami Conservancy District Stream Gaging Stations 
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Storage Events in Retarding Basins 
 
Table 9 provides pertinent information regarding each floodwater storage event in the five 
retarding basins during 2010. A total of 21 storage events were recorded during the year. The 
average number of annual storage events for the five reservoirs—over the life of the dams—is 
19. A storage event is recorded when the pool elevation exceeds the top of the dam outlet 
conduits at that dam. 
 
The 10 highest stages of record in each of the retarding basins since the completion of the flood 
protection dams in 1922 are provided in Table 10. After 89 years of operational experience, 
floodwaters have been temporarily stored a total of 1,707 times as shown in Table 11.  
 

High-Water Events 
 
A high-water event is defined by MCD as a time when one or more of the following occurs: 
 

• Any one dam goes into storage—the elevation of the water upstream of the dam 
exceeds the top elevation of the conduits at that dam. 

• The river at any one local protection feature reaches an action stage as defined by the 
MCD Emergency Action Plan. 

 
The high-water event begins with any one or combination of storage events at the dams or any 
action stage at the local protection features. The high-water event ends when the rivers at all 
the dams and all the local protection features have receded below the defined stages. During a 
single high-water event, any dam could have multiple storage events, and the river at any 
feature could rise into and recede out of action stages several times.  
 
Only one high-water event in 2010 was large enough to result in concurrent storage at all five 
MCD dams. This event took place from March 13-15 resulting in a total peak storage of 23,650 
acre-feet (7.7 billion gallons). The high-water event was triggered by melting snow on March 8 
and 9 followed by nearly 2 to 2.5 inches of rain over March 12 through 15. The snow melt 
brought Germantown, Englewood, and Lockington dams into storage on March 9 and 10. River 
levels at the three dams receded out of storage during the time frame of March 10 to 12 before 
going into storage again on March 13 as precipitation moved into the region. The majority of the 
rain fell on March 13 and 14 and was evenly distributed throughout the Great Miami River 
Watershed. The March 13-15 high-water event ranks 68th on the list of MCD’s largest storage 
events. 
 
None of the remaining high-water events in 2010 was of sufficient magnitude to result in storage 
at more than three dams. 
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Relief Well Flow 
 
Relief wells have been installed to control underseepage and enhance stability at each of the 
five MCD dams. Groundwater in a dam's foundation becomes pressurized by the weight of the 
water stored upstream of the dam. The pressurized groundwater in the foundation can exert 
uplift forces at the downstream toe of the dam, resulting in potential instability. The relief wells 
reduce the uplift forces by providing a safe exit for the pressurized water. As the groundwater 
level rises above the relief well outlets, artesian water flow occurs until the pressure is relieved 
and the uplift forces are dissipated. 
 
Maximum pool elevations for 2010 are shown in Table 9.  
 
The mid-March storage event resulted in relief well flow at Englewood and Taylorsville dams. 
Twelve of Englewood Dam’s relief wells flowed, and 13 of Taylorsville Dam’s shallow relief wells 
flowed during the event. 
 
No other storage events were high enough to cause relief well flow during 2010. The number of 
relief wells at each MCD dam is shown in Table 12. 
 
 



 
Table 9—Retarding Basin Operation during 2010 

 
Reservoir Date Maximum 

Elevation 
(ft.) 

Maximum 
Depth 

(ft.) 

Maximum 
Storage 
(ac. ft.) 

Storage 
Used 

(percent) 

Pool 
Area 

Acres 

Maximum 
Outflow 

c.f.s. 
 

Germantown 3/09/10 736.0 12.0 135 0.1 46 2,710
Twin Creek 3/14/10 754.1 30.1 3,200 3 400 5,820
(Zero 724)* 3/26/10 739.3 15.3 330 0.3 80 3,380

 4/08/10 736.4 12.4 150 0.1 50 2,800
 5/03/10 736.7 12.7 170 0.1 54 2,870
 5/22/10 739.3 15.3 330 0.3 80 3,370
 6/09/10 737.7 13.7 230 0.2 62 3,060
     
Englewood 1/25/10 787.2 15.2 950 0.3 225 3,600
Stillwater 3/11/10 793.0 21.0 3,650 1.2 500 4,700
River 3/15/10 807.1 35.1 15,200 4.9 1240 6,760
(Zero 772)* 3/27/10 784.8 12.8 435 0.1 140 2,920

 3/29/10 784.4 12.4 420 0.1 135 2,760
 4/9/10 786.5 14.5 700 0.2 185 3,420
 5/23/10 785.2 13.2 440 0.1 140 3,070
 6/16/10 792.9 20.9 3,600 1.2 485 4,690
 6/29/10 788.4 16.4 1,440 0.4 250 3,340
     
Lockington 3/10/10 888.7 12.7 240 0.3 101 2,420
Loramie 3/14/10 894.6 18.6 1,100 1.6 250 3,820
Creek 6/15/10 889.3 13.3 280 0.4 110 2,580
(Zero 876)*     

     
Taylorsville 
Great Miami 
River 
(Zero 760)* 

3/14/10 777.8 17.8 3,200 1.7 580 13,800
    
    
    
    

     
Huffman 3/14/10 790.7 13.7 950 0.5 280 6,810
Mad River     
(Zero 777)*     

     
     
 
* Denotes floor elevations of conduits. 
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Table 10—Retarding Basins—Ten Highest Stages for 1922–2010 

 
 

Germantown  Englewood  Lockington 
Date Elevation Depth 

(ft.) 
Storage 

(%) 
 Date Elevation Depth 

(ft.) 
Storage 

(%) 
 Date Elevation Depth 

(ft.) 
Storage 

(%) 
Capacity 815.0* 91.0 100.0  Capacity 876.0* 104.0 100.0  Capacity  938.0* 62.0 100.0 
1/22/59 787.2 63.2 31.8  1/8/05 832.0 60.0 21.6  7/9/03 912.4 36.4 17.2 
2/26/29 778.5 54.5 20.8**  6/15/58 831.3 59.3 21.1  6/11/58 912.2 36.2 17.1 
1/27/52 777.5 53.5 19.8**  5/15/33 828.2 56.2 18.1  1/22/59 909.8 33.8 13.6 
1/6/05 777.2 53.2 19.6  1/23/37 826.7 54.7 17.0  12/31/90 909.4 33.4 13.0 
3/5/63 776.8 52.8 18.5  1/16/37 825.8 53.8 15.9  3/21/27 908.1 32.1 11.4 
1/15/37 775.8 51.8 17.5  1/23/59 825.1** 53.1 15.4  5/13/33 907.4 31.4 10.7 
1/22/37 774.0 50.0 15.9  1/10/24 822.9 50.9 13.6  4/22/64 907.2 31.2 10.5 
1/5/49 773.3 49.3 15.3  1/15/30 822.7 50.7 13.5  1/12/05 906.4 30.4 9.4 
1/5/04 772.8 48.8 14.9  12/31/90 822.7 50.7 13.5  1/6/05 906.0 30.0 8.9 
12/31/90 771.1 47.1 13.5  3/7/63 821.5 49.5 12.6  1/14/37 905.7 29.7 8.7 
     

Taylorsville  Huffman  
Date Elevation Depth 

(ft.) 
Storage 

(%) 
 Date Elevation Depth 

(ft.) 
Storage 

(%) 
 

Capacity 818.0* 58.0 100.0  Capacity 835.0* 58.0 100.0  
1/22/59 791.5 31.5 11.6  1/22/59 809.0 32.0 15.0  
1/6/05 789.6 29.6 8.7  2/26/29 805.2 28.2 8.5  
12/31/90 787.5 27.5 8.0  3/5/63 804.1 27.1 7.5  
5/14/33 787.1 27.1 6.9  1/21/37 801.0 24.0 4.7  
1/14/37 786.9 26.9 6.7  1/27/52 800.8 23.8 4.5  
2/26/29 786.6 26.6 6.4  1/15/37 799.8 22.8 3.9  
8/9/95 786.5 26.5 6.3  2/14/48 799.3 22.3 3.7  
1/21/37 786.4 26.4 6.2  3/29/24 798.0 21.0 2.9  
3/5/63 785.7 25.7 5.7  3/10/64 797.7 20.7 2.7  
3/21/27 785.6 25.6 5.6  2/11/59 797.2 20.2 2.5  
 
* Spillway crest in feet above mean sea level. 
** This data has been corrected from previous reports. During a review of the Germantown and Englewood retarding basin reservoir characteristic curves, data had been erroneously 
reported and copied throughout the years for the Annual Reports since originally reported.  
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Table 11—Retarding Basin Data and Operational Experience 
 
 

Reservoir & Streams  Drainage  Capacity  Design  Times Water Stored  Maximum Storage Depth 
  Area  (ac. ft.)  Depth  89 years 2010  Date (ft.) (percent) 
  (sq. mi.)    (ft.)        

        
Germantown  275 106,000 91    456  7  Jan. 1959 63.2 31.8 
    Twin Creek        
        
Englewood  650 312,000 104    585  9  Jan. 2005 60.0 21.6 
    Stillwater River        
        
Lockington  257 70,000 62    349  3  July 2003 36.4 17.2 
    Loramie Creek        
        
Taylorsville  1,149 186,000 58    159  1  Jan. 1959 31.5 11.6 
    Great Miami River        
        
Huffman  635 167,000 58    158  1  Jan. 1959 32.0 15.0 
    Mad River        
        
   _______ ____    
Total Times of Storage   1,707 21    
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Table 12—Number of Relief Wells at MCD Dams  
 

 
MCD Dam 
 

 
Number of Relief Wells 
 

Germantown Dam 5 
Englewood Dam 26* 
Lockington Dam 11 
Taylorsville Dam 66 
Huffman Dam 48 

 
* 46 additional wells installed in 2008 and 2009 were not operational during 2010. 
 

Local Protection Features 
 
The local protection features, built in accordance with the original Official Plan, are identified in 
Table 13. This table lists the drainage area in square miles above each feature along with the 
corresponding design channel capacity. The last three columns include the maximum gage 
height, maximum discharge, and maximum percent of total channel capacity utilized since 
completion of the flood protection system. The maximum gage height represents the depth of 
flow in the river at the peak of the high water. The maximum gage height and discharge data are 
provided for the January 1959 high-water event, the largest event of record in the Great Miami 
River Watershed since construction of the flood protection system. The maximum gage height 
at Hamilton provided in Table 13 was recorded at the USGS gage house, which is now the 
permanent gage of record. 
 
 

Table 13—Channel Data for Local Protection 
 

   January 1959 Flood 
City Drainage 

Area 
(sq. mi.) 

Channel 
Capacity 

(c.f.s.) 

Maximum 
Gage 

Height (ft.) 

Maximum 
Discharge 

(c.f.s.) 

Percent Total 
Channel 
Capacity 

Piqua   866  70,000 14.8  26,000 37.1 
Troy   926  78,000 16.2  22,000 28.2 
Tipp City   969 -- 14.6 -- -- 
Dayton 2,511 110,000 15.4  60,000 54.5 
Miamisburg-
West Carrollton 

 
2,711 

 
130,000 

 
20.7 

 
 62,000 

 
47.7 

Franklin 2,727 135,000 17.6  68,000 50.4 
Middletown 3,134 150,000 20.5  90,000 60.0 
Hamilton 3,630 200,000   79.5* 108,000 54.0 

 
* Measurement originally was made on the Main-High Bridge and converted to an equivalent Hamilton gage height. 
 
Over the 89 years of operation, no more than 60 percent of the total flood protection channel 
capacity has been utilized at the local protection features. Such effective control results from the 
dual system of storage in the retarding basins in conjunction with a balanced levee and channel 
design. The flood protection system also affords an appreciable reduction of flood heights to 
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communities that do not have levees and are downstream of the dams. For 2010, the maximum 
stages and corresponding discharges are provided in Table 14. 
 

Table 14—Maximum Stage and Discharge during 2010 for the Great Miami River 
 

 
City 

 
Date 

 
Gage Height 

(ft.) 

 
Discharge 

(c.f.s.) 
Piqua 3/13/10 9.3 11,000* 
Troy 3/13/10 11.9 10,900 
Tipp City NA NA NA** 
Dayton 3/14/10 11.3 24,700 
Miamisburg 3/14/10 13.67 28,500* 
Franklin 3/14/10 12.20 28,000* 
Middletown 3/14/10 11.0 32,200 
Hamilton 3/13/10 70.87 42,100 

 
* Discharge estimated from historical discharge measurements or rating tables. 
** Rating not established for Tipp City. 
 

Runoff 
 
Figure 3 depicts the annual maximum discharge at Dayton from 1893–2010. Peaks plotted 
before 1922 appear as if MCD flood protection system were in place. 
 
 
 



 
Figure 3—Annual Peak Discharges of the Great Miami River at Dayton, Ohio 
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Figure 4—The Miami Conservancy District Precipitation Network 
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Precipitation and Air Temperature 
 
MCD currently operates two precipitation networks within the Great Miami River Watershed. 
One is a network of 47 locations staffed by observers who record daily rainfall. Forty-two of 
these locations are published in a monthly precipitation report. All 42 published stations were 
used to update the long-term watershed average at the end of 2009. Twenty-six of MCD’s 
precipitation stations have more than 75 years of record. The Urbana station has the longest 
period of record—129 years. Long records are required for resource planning and 
understanding environmental trends. The other precipitation network is a series of 18 telemetry 
rain gages that report accumulated rainfall through ALERT (radio frequency) communication 
(Figure 4). This real-time record began in 1999. 
 
Most of the MCD precipitation stations have standard National Weather Service-type rain and 
snow gages from which observations are made at least once a day. In addition, 19 of these 
stations are equipped with recording gages, which graphically record the time and duration of 
rainfall. This data is used to develop continuing intensity/frequency listings for precipitation 
stations in the Great Miami River Watershed. 
 
Air temperatures are recorded daily at 10 observation sites within the Great Miami River 
Watershed, and are published in “Climatological Data, Ohio,” prepared by the National Weather 
Service. The 10 stations are: Bellefontaine, Greenville Water Treatment Plant, Sidney 
Wastewater Treatment Plant, Springfield Water Works, Urbana Wastewater Treatment Plant, 
Dayton MCD, Dayton Airport—National Weather Service, Eaton, Fairfield, and Franklin. MCD 
also measures and records air temperature at the Great Miami River at Hamilton and Sidney 
telemetry stations. 
 

Great Miami River Watershed Precipitation—2010 
 
The 2010 total precipitation, mean of record, and departure from the mean are provided in Table 
15. The mean of record, recalculated every 10 years, represents a historical average rainfall for 
the watershed as well as for each individual station. The most recent recalculation includes data 
through December 31, 2009. Figure 5 includes two graphs representing the accumulated 
monthly and average monthly precipitation throughout the watershed during 2010, as compared 
to respective averages. A graph of the annual precipitation from 1915 through 2010 is provided 
in Figure 6. Figure 7 contrasts the Great Miami River Watershed record maximum and minimum 
precipitation, along with the long-term average and 2010 monthly precipitation. For 2010, the 
watershed mean precipitation was 35.87 inches, 3.18 inches below average. MCD’s observer at 
St. Paris recorded the most precipitation—40.87 inches—for 2010, while the lowest amount—
32.16 inches—was recorded at Lakeview. 
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Table 15—Rainfall Station Records in the Great Miami River Watershed—2010 

 

STATION YEARS OF 
RECORD* 

MEAN OF 
RECORD**

2010 
TOTAL DEPARTURE 

Alcony 30 39.45 32.42 -7.03
Arcanum 51 39.70 36.12 -3.58
Beechwood 38 40.51 34.60 -5.91
Bellefontaine 38 40.46 38.56 -1.90
Brookville 40 39.17 34.80 -4.37
Centerville 47 41.97 38.33 -3.64
Collinsville 40 41.09 35.72 -5.37
Covington 54 38.75 36.14 -2.61
Dayton 128 38.26 33.34 -4.92
De Graff 49 38.16 33.94 -4.22
Eaton  91 40.21 36.76 -3.45
Englewood Dam 84 38.63 36.30 -2.33
Ft. Loramie 90 35.87 35.09 -0.78
Franklin 81 39.72 36.78 -2.94
Germantown Dam 89 39.12 34.48 -4.64
Greenville 106 37.92 36.10 -1.82
Hamilton 93 40.22 37.85 -2.37
Huffman Dam 79 38.79 38.08 -0.71
Ingomar 76 39.20 37.12 -2.08
Lakeview  85 36.90 32.16 -4.74
Lockington Dam 90 36.85 36.81 -0.04
Miamisburg 86 40.84 38.72 -2.12
Middletown 87 40.15 35.00 -5.15
New Carlisle 86 38.93 37.44 -1.49
Oxford 80 39.92 34.79 -5.13
Piqua 96 39.12 35.79 -3.33
Pleasant Hill 90 36.98 35.72 -1.26
St. Paris 74 39.96 40.87 0.91
Sidney 112 38.14 38.65 0.51
Springboro, South 33 40.62 36.11 -4.51
Springfield North 45 40.68 34.51 -6.17
Springfield, WPC 100 39.09 37.25 -1.84
Taylorsville Dam 85 39.72 36.08 -3.64
Tipp City 87 38.38 33.50 -4.88
Troy 79 36.86 35.08 -1.78
Union City 42 37.24 33.03 -4.21
Urbana 129 39.14 36.49 -2.65
Versailles 92 37.99 33.48 -4.51
West Carrollton 47 40.85 36.80 -4.05
West Liberty 48 38.05 37.52 -0.53
West Manchester 82 39.69 35.25 -4.44
West Milton 74 36.91 32.98 -3.93
Average for Watershed 39.05 35.87 -3.18

 
* The Years of Record values include only years with full, uninterrupted monthly records. 
** The Mean of Record represents a historical average for the watershed, and is recalculated every 10 years. The most recent 
recalculation includes data through December 31, 2009. 



 
Figure 5—Monthly Precipitation for the Great Miami River Watershed—2010 
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Figure 6—Average Annual Precipitation for the Great Miami River Watershed 
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Figure 7—Great Miami River Watershed Precipitation for 2010 Average, Long-Term Average, Maximum & Minimum Monthly 

Precipitation, 1913–2010 
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THE AQUIFER PRESERVATION SUBDISTRICT 
 
The goal of The Aquifer Preservation Subdistrict (APS) is to promote the sustainability of the 
groundwater resources within the Great Miami River Watershed. The Miami Conservancy 
District (MCD) staff pursues the following objectives to accomplish this goal: 
 

1. Monitor, analyze, and report on aquifer conditions. 
2. Facilitate stewardship of aquifer resources. 

 
In 2010, APS funds continued to be invested in projects that provide important information about 
the quantity and quality of groundwater resources in the Great Miami River Watershed. Working 
toward the goal of the APS, MCD staff also assisted local efforts to protect valuable 
groundwater resources from potential degradation. The projects undertaken by MCD staff reflect 
key priorities established by the APS Liaison Committee, which is comprised of a variety of 
groundwater stakeholders including state and local governments as well as private businesses 
and watershed groups. 
 

The Aquifer Preservation Subdistrict Liaison Committee 
 
The APS convened the Liaison Committee for meetings on April 22, and May 20, 2010. The 
purpose of the meetings was two-fold: report on the progress the APS has made with the 2008–
2010 work plan and solicit input on priorities for the APS in 2011 and 2012. Input from the 
Liaison Committee included the following ideas for future projects: 
 

1. Protect land overlying sensitive aquifers from “high risk” development through 
conservation, and encourage local planning and zoning provisions to preserve and 
protect water resources. 

 
2. Incentivize sealing of abandoned wells. 
 
3. Assist with creating septic system inventories and incentivizing septic system 

maintenance and upgrades. 
 
4. Help the region manage or deal with organic wastewater contaminants, such as 

pharmaceuticals, through programs such as pharmaceutical take-back events. 
 
5. Make community leaders and homeowners aware of water resource issues such as the 

importance of regular well-water testing and the presence of arsenic in drinking water. 
 
6. Create GIS layers of areas with known groundwater contamination. 
 
7. Develop a water quality study to assess impacts of quarry mining on sand and gravel 

aquifers. 
 
8. Develop an emerging contaminant study to look at longitudinal profiles of contaminants 

upstream and downstream of wastewater treatment plant outfalls. 
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9. Track sources of nitrates to better understand where they come from—either wastewater 
or fertilizer. 

 
A complete summary of both meetings is available on the MCD Web site. 
 

Measuring the Hydraulic Conductivity of the Great Miami Riverbed in 
Dayton 
 
Complex interactions between the streams and aquifers of the Great Miami River Watershed 
help to maintain flow in the Great Miami River and its tributaries during periods of drought and 
allow high-capacity production wells along the river to sustain production without depleting the 
aquifer. 
 
To increase understanding of these complex interactions, the APS contracted with Terran 
Corporation (Terran) in 2006 (Agreement No. 06-018A) to study the river and aquifer 
interactions in the Dayton area. The study used temperature contrasts between the Great Miami 
River and the underlying sand and gravel aquifer to measure the riverbed’s hydraulic 
conductivity. This information is critical to evaluating the amount of flow that occurs between the 
aquifer and the river. The study was summarized in the report titled, “A Thermometric Study of 
the Surface Water/Ground-Water Interactions along the Great Miami River in Dayton, Ohio” 
(Report No. 08-12). 
 
In 2008, the APS contracted with Terran to perform a follow-up study (Agreement No. 08-021A). 
Terran upgraded the temperature sensors in the monitoring wells at the First Street and the 
Third Street bridges over the Great Miami River. The sensors were able to collect water-
temperature and water-level data at various depth intervals beneath the riverbed throughout 
2009 and into 2010. The data allowed Terran to construct detailed animations of water 
movement between the aquifer and the riverbed throughout the year. The animations showed 
that pumping wells in downtown Dayton induced flow from the river into the aquifer along the left 
(east) bank of the Great Miami River between the First Street and Third Street bridges. The right 
(west) bank of the Great Miami River was not influenced by the pumping wells. Throughout 
most of the year, water flowed from the aquifer into the river along the right bank. 
 

Understanding the Influence of Riverbed Scour and Deposition on Hydraulic 
Conductivity of the Great Miami Riverbed near Fairfield 
 
In 2010, the APS contracted with Miami University (Agreement No. 10-004A) to study how 
fluctuations in the flow of the Great Miami River might affect the riverbed’s ability to remove 
pathogens and other contaminants from water as the water moves from the river into the aquifer 
and flows toward municipal production wells. The study uses load cell pressure sensors to 
measure changes in riverbed sediment heights as well as water level and water temperature 
data to gain more insight on riverbed dynamics during high flow events. Data collection occurred 
throughout most of 2010. The final report was not complete at year end. 
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Groundwater Monitoring System 
 
During 2010, MCD staff measured groundwater levels on a daily or monthly basis at 98 active 
groundwater level wells throughout the Great Miami River Watershed. In previous years, MCD 
included certain relief wells at the dams and reported the measurements at 131 wells. In 2010, 
MCD staff decided not to include the relief wells at the dams because they are not necessarily 
good indicators of groundwater supply. Relief wells provide a safe exit for pressurized 
groundwater from the dams’ foundations during storage events. The data for individual wells 
can be found on the MCD Web site.  
 
In 2010, the APS partnered with the U.S. Geological Survey (USGS) to upgrade two existing 
observation wells to real-time status. By upgrading the wells, groundwater data users can obtain 
information that is current to within the hour. The wells are located in Butler County along State 
Route 27 near Ross and in Montgomery County along Needmore Road within the City of 
Dayton. The upgrades in 2010 increased the number of real-time wells in the Great Miami River 
Watershed to eight. The real-time well data also can be accessed on the MCD Web site or on 
the USGS Web site. 
 
In 2010, MCD staff collected groundwater samples at 30 locations throughout the Great Miami 
River Watershed. The samples underwent analyses for major ions, nutrients, trace metals, 
volatile organic compounds, and pesticides. The analytical results for the samples will be 
included in the 2010 Water Resources Report for the Great Miami River Watershed (Report No. 
10-23). 
 

Pesticides and Pharmaceuticals in the Great Miami River Watershed 
 
The APS began a one-year monitoring program in 2009 to look at pesticide and pharmaceutical 
levels in the Great Miami River and its major tributaries. Pesticides and pharmaceuticals are 
known to occur at very low concentrations in the surface water and groundwater of the Great 
Miami River Watershed. Because the Great Miami River interacts with the underlying buried 
valley aquifer system, there is a concern that pesticides and pharmaceutical compounds could 
be transported from the river to the aquifer near municipal well fields.  
 
Samples for pesticide analysis were collected at four locations within the Great Miami River 
Watershed, while samples for pharmaceuticals were collected at one location. The sampling 
sites for pesticides were on the Stillwater River just downstream of Englewood Dam, the upper 
Great Miami River at Miami Villa, the Mad River just downstream of Huffman Dam, and the 
lower Great Miami River near Fairfield at the Greater Cincinnati Water Works Bolton Treatment 
Plant. Pharmaceutical samples were taken at the Bolton site. Sampling activities began in 
March 2009 and continued for 12 months. MCD staff collected a total of 48 pesticide samples 
and 26 pharmaceutical samples for the project. 
 
The analytical data and conclusions drawn from the data are presented in the 2009 Water 
Resources Report for the Great Miami River Watershed (Report No. 10-20). 
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Pathogens in the Great Miami River Watershed 
 
In 2010, the APS initiated a one-year sampling project to measure pathogen concentrations in 
the Great Miami River Watershed. The pathogens of interest are fecal coliform and E. coli, 
which are common bacterium found in the intestinal tracts of warm blooded organisms. The 
presence of fecal coliform and E. coli in water is a health concern because they indicate the 
presence of fecal contamination and the potential for disease-causing strains of the bacterium to 
be present. MCD conducted the sampling at four sites located on the Stillwater River, upper 
Great Miami River, Mad River, and lower Great Miami River. The project will examine seasonal 
variations and the influence of runoff events on pathogen concentrations in the major rivers of 
the watershed. The results of this study will be summarized in the 2010 Water Resources 
Report for the Great Miami River Watershed (Report No. 10-23). 
 

Arsenic Testing of Drinking Water from Residential Wells 
 
In 2009, the APS began a study of arsenic concentrations in residential water systems. MCD 
staff completed the sampling phase of the study in 2010. A total of 100 sites were sampled for 
arsenic analysis. The sites were distributed throughout the Great Miami River Watershed. Some 
of the sites were sampled multiple times. Of the 100 sites sampled in the study, 23 sites had at 
least one sample with an arsenic concentration above the U.S. Environmental Protection 
Agency (USEPA) drinking water maximum contaminant level (MCL) of 10 micrograms per liter 
(µg/L). 
 
Long-term exposure to arsenic in drinking water has been linked to cancer of the bladder, lungs, 
skin, kidneys, nasal passages, liver, and prostate. USEPA has set a maximum contaminant 
level of 10 µg/L for arsenic in public water systems. Residential wells are not required to meet 
this standard.  
 
This study suggests there are a significant number of residential water systems in the region 
with arsenic concentrations in drinking water above the MCL of 10 µg/L. Most of these water 
system owners are probably not aware of this health concern because arsenic testing is not 
required in the residential-well approval process.  
 

Heidelberg Nutrient Monitoring Station  
 
Heidelberg University’s National Center for Water Quality Research has operated a water 
quality monitoring station on the Great Miami River at Miamisburg since 1996. The station is 
part of the Ohio Tributary Loading Program which was funded from a variety of sources 
including the Division of Soil and Water Resources of the Ohio Department of Natural 
Resources (ODNR). Funding sources for the station were eliminated in 2010 due to funding cuts 
at ODNR. Data collected at the Miamisburg station provides a baseline of river nutrient 
conditions over the last 15 years. The APS provided the necessary funding to keep the 
Miamisburg station operational throughout 2010.  
 
Due to the interactions between the buried valley aquifer and the river, concentrations of nitrate-
nitrogen and other nutrients in the aquifer strongly influence the nutrient concentrations in the 
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river during low-flow periods. During higher flows, the river may act as a temporary source of 
nutrients to the aquifer system. 
 

Water Resources Report for the Great Miami River Watershed 
 
MCD staff analyzed and compiled all of the groundwater, surface water, and precipitation data 
collected in 2009 into a summary, Report No. 10-20, 2009 Water Resources Report for the 
Great Miami River Watershed. The report examines both water quality and water quantity in the 
Great Miami River Watershed. 
 

Source Water Protection 
 
In 2010, the APS announced funding awards totaling more than $132,080 for projects that 
protect local aquifer resources. The program’s goal is to increase the number of communities 
within the APS boundaries that actively employ source water protection strategies to safeguard 
their water supplies. Organizations awarded funds were: 
 

1. Sidney-Shelby County Health District (Agreement No. 10-017A): $35,000 to provide 
cost-share for property owners who upgrade their poorly functioning septic systems. 
Poorly functioning septic systems can cause both surface and groundwater impairment.  

 
2. Clark Soil and Water Conservation District (Agreement No. 10-018A): $35,000 to provide 

cost-share for property owners who maintain their septic system. Poorly maintained 
septic systems can cause both surface and groundwater impairment.  

 
3. Lockington Volunteer Fire Association (Agreement No. 10-026A): $5,500 to acquire 

supplies, equipment, and training for better emergency response to protect surface and 
groundwater.  

 
4. City of West Carrollton (Agreement No. 10-027A): $16,850 to develop a new master plan 

for approximately 5.5 acres. The property, which the city owns, is next to the river levee 
facing Alex Road. The plan will include future commercial development using low impact 
development practices; and provide a design for Americans with Disabilities Act (ADA) 
and bicycle access to the top of the levee and existing recreation trail, and public parking 
for about 10 cars.  

 
5. Boonshoft Museum of Discovery (Agreement No. 10-028A): $25,000 to help fund the 

development and installation of a water-related interactive display for children. The 
display includes content on flood and water conservation issues.  

 
6. City of Dayton (Agreement No. 10-029A): $15,000 to prevent oils and debris from 

flowing to the Mad River. Modifications to three catch basin storm sewers will capture 
pollutants that flow off of a Street Maintenance Department parking lot. 

 
The APS began providing funds for these types of projects in 2007. Table 16 summarizes all 
projects funded through this program as of the end of 2010. 
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Table 16—Source Water Projects as of December 31, 2010 
 
 
Applicant Name Funds 

Approved 
Funds 

Expended 
End Date Project Description Agreement 

No. 
COMPLETED 
PROJECTS 

     

City of Carlisle $50,000.00  $50,000.00 12/2009 Acquired and eliminated a potential pollution source near 
the source water protection area. 

 

City of Oxford $49,900.00  $49,900.00 3/2009 Acquired 4 acres to install additional wells. 08-009A 
Village of Gratis $37,328.00 $35,869.27 8/2009 Developed Gratis Source Water Plan. 08-010A 

 
 
 
 

City of Springboro $4,207.50  $3,281.37 5/2009 Installed 8 monitoring wells, collected groundwater 
samples, implemented source water education lessons in 
schools, installed source water road signs, and educated 
early responders and utilities. 

08-011A 

City of Dayton $9,000.00  $9,000.00 10/2009 Used water level monitoring to measure the effectiveness 
of a remediation system.  

08-012A 

City of Dayton $37,500.00 $37,500.00 12/2009 Evaluated geology and groundwater flow, conducted field 
investigations, related to TCE contamination on Mad River 
and GMR. 

08-025A 

Lockington 
Volunteer Fire 
Association 

$3,000.00 $3,000.00 12/2008 Acquired supplies, equipment, and training for better 
emergency response to protect surface and groundwater. 

08-027A 

Miami County Fire 
Chiefs 

$7,777.50 $7,777.50 12/2008 Acquired supplies, equipment, and training for better 
emergency response to protect surface and groundwater.  

08-028A 

City of Union $50,000.00 $50,000.00 12/2009 Purchased land that borders current source water area.  08-032A 
City of Tipp City $50,000.00  $37,485.16 4/2010 Investigated and removed potential hazardous materials at 

two dump sites. 
08-036A 

Sidney-Shelby 
County Health 
District  

$35,000.00  $35,000.00 12/2010 Provided cost-share to property owners to upgrade their 
failed septic system. 

10-017A 

Clark Soil and Water 
Conservation District  

$35,000.00  $35,000.00 12/2010 Provided cost share to property owners to maintain their 
septic systems. 

10-018A 




