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What is Source Water?a 

Source water is the raw,  

untreated supply of water—

typically surface water or 

groundwater— used for  

current or potential future 

use as a source for drinking  

water. 

 

What is Source Water 

Protection?a 

Source Water Protection is a 

proactive approach to safe-

guard, maintain, or improve 

the quality and/or quantity 

of drinking water sources 

and their contributing  

areas.   

a
 Definitions from the American Water 

Works Association, 2019 

The Greater Cincinnati Water Works (GCWW) and the Northern Ken-
tucky Water District (NKWD) both use the Ohio River as their prima-
ry source of drinking water.  Together, GCWW and NKWD provide 
safe, sustainable, and great tasting drinking water to a total of 1.4 
million people and businesses throughout Southwest Ohio and 
Northern Kentucky.   

In addition to utilizing advanced water treatment techniques, both 
utilities have joined forces to collaboratively build and implement a 
protection program for the water quality in the Ohio River to further 
safeguard the health and wellbeing of their customers.  The Ohio 
River Valley Water Sanitation Commission (ORSANCO) is a critical 
partner in the development and implementation of the program.  
This report summarizes the source water protection activities for 
2019. 

The Ohio River is a robust drinking water source steeped in history 
and serves as an economic catalyst for many communities and in-
dustrial areas.  Much of the current and historic industrial success 
and westward expansion of the Nation can be tied to this valuable 
and often much maligned waterway.  Due in large part to the im-
portance of the Ohio River as a navigable waterway for the trans-
portation of goods and materials by barge, there has been a suffi-
cient quantity of water to meet the varied needs since the construc-
tion of a series of locks and dams on the river. 

While there are several positive aspects to the Ohio River as a water 
source, the varied uses require constant vigilance to ensure the wa-
ter quality stays within a range that the GCWW and NKWD treat-
ment plants remain capable of removing  contaminants without ex-
cessive cost or effort.  The Source Water Protection Program is de-
signed to maintain or improve that water quality and to identify and 
mitigate as many water quality risks as possible. 
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The GCWW’s Richard Miller Treatment Plant (RMTP) was constructed circa 1904 and brought into service in 

1907.  The original plant configuration included a brick intake structure in the Ohio River located near the 

Kentucky bank, a steam-driven pump station (Old River Station), two brick-lined off-channel reservoirs, co-

agulation and sedimentation basins, and rapid sand filters.   

Over the ensuing 110 years there have been numerous upgrades to the plant including: chlorination, instal-

lation of a second submerged river intake and raw water pump station, expansion of the filter gallery, en-

hanced coagulation and sedimentation methods (inclined plate-pack settlers), post-filter granular activated 

carbon (with onsite regeneration) and, most recently, ultraviolet disinfection.  The maximum treatment rate 

of RMTP is 240 million gallons per day (MGD) but currently averages approximately 100 MGD.   

GCWW operates two reservoirs of partially treated water at the RMTP.  These reservoirs have a combined 

storage of approximately 340 million gallons of water.  Water from these two reservoirs can be used to 

maintain operations at the plant through periods when raw water pumping from the Ohio River must be 

suspended due to maintenance or in response to spills. 

In May, 2019 GCWW’s Old River Station along the Ohio River was designated a Civil Engineering Landmark 

by the American Association of Civil Engineers.  There fewer than 200 such landmarks throughout the world. 

Portion of a mural in the museum at Richard Miller Treatment Plant 
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The Northern Kentucky Water District originally started out as the Covington Water Works in 1891 with the 

completion of an Ohio River pump station, a chemical building, and three reservoirs.  The Ohio River water 

was pumped up to the chemical building where lime and alum were added as coagulants. The water then 

flowed by gravity into two of the reservoirs before flowing into the third reservoir where the water was 

drawn off by gravity to supply the water for the City of Covington. Chlorine was added as disinfection in 1927 

as a result of a cholera epidemic.  

In 1936, a 20 MGD conventional coagulation, flocculation, and sedimentation water treatment plant was 

constructed including a new chemical building, two settling basins and conventional treatment filter building.  

The new plant was built on the site of the third reservoir. Over the following years many upgrades were 

made to the treatment process, including a 40 MGD upgrade, post-filter granular activated carbon and ultra-

violet disinfection.  A new Ohio River pump station increased the pumping capacity to 44 MGD.   

The two remaining reservoirs have a combined capacity of 72 million gallons of water. The reservoirs can be 

used to maintain operations at the plant in the event that the river intakes must be closed due to a spill on 

the Ohio River. 
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The Ohio River Source Water Alliance (ORSWA) is a  cooperative Source Water Protection Program 

that is dedicated to the preservation of the Ohio River as a source of drinking water for the citizens 

of the Greater Cincinnati and Northern Kentucky Area.   GCWW and the NKWD, with support and 

encouragement from the Ohio River Valley Water Sanitation Commission (ORSANCO), started to 

jointly address source water protection on the Ohio River in 2006, with a resurgence of activity in 

2013.  The partnership grew through the 2013 to 2019 period as the group came together to pre-

pare a joint source water protection plan and laid the groundwork to jointly implement that 

plan.  The joint source water protection plan was endorsed by the Ohio Environmental Protection 

Agency and approved by the Kentucky Department of Environmental Protection in 2018.   
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The ORSWA Central Planning Committee Members 
are: 

Mr. Rich Stuck – GCWW 

Mr. Bruce Whitteberry – GCWW 

Mr. Jeff Swertfeger – GCWW 

Dr. Haishan Piao—GCWW 

Ms. Amy Kramer – NKWD 

Ms. Mary Carol Wagner – NKWD 

Mr. Sam Dinkins – ORSANCO 

Ms. Lila Ziolkowski - ORSANCO 

Ms. Jamie Tsiominas—ORSANCO 

More information about the Source Water Protection Programs of GCWW and NKWD are availa-
ble at: 
 
http://www.orswa.org  
 
https://www.cincinnati-oh.gov/water/water-quality-and-treatment/water-sources-resource-protection/  

http://www.nkywater.org/waterquality.html 

 

More information about ORSANCO’s Source Water Protection Program is available at: 
http://www.orsanco.org/programs/source-water-protection/ 

 

General information about the Ohio River may be found at: 
http://riverlearning.org/ 

http://www.orswa.org
https://www.cincinnati-oh.gov/water/water-quality-and-treatment/water-sources-resource-protection/
http://www.nkywater.org/waterquality.html
http://www.orsanco.org/programs/source-water-protection/
http://riverlearning.org/
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The overall mission of the Source Water Protection Program is to safeguard the drinking water 

supply for GCWW and NKWD customers and provide the first barrier of protection for each wa-

ter utility.  Seven goals were developed by the Planning Committee to help guide the develop-

ment and implementation of the program.  Those goals are listed below: 

 Maintain or Improve the quality of the water in the Ohio River upstream of the  

GCWW/NKWD intakes. 

 Minimize the potential for accidental industrial releases to the Ohio River or major tributar-

ies upstream of the GCWW/NKWD intakes 

 Ensure that GCWW and NKWD receive timely notification of upstream spills and releases and 

that the utilities’ needs are met during spill response actions. 

 Update and maintain an inventory of potential contaminant sources in the upstream water-

shed with particular emphasis on the Zone of Critical Concern. 

 Improve communication between GCWW/NKWD and upstream industries including barge 

and railroad companies. 

 Educate the public, upstream industries, and civic groups of the importance of protecting the 

Ohio River as a source of drinking water for the Greater Cincinnati and Northern Kentucky 

region. 

 Maintain the partnership between GCWW and NKWD, with support from ORSANCO, to joint-

ly implement an interstate source water protection program. 
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The Ohio River is formed by the confluence of the Allegheny and Monongahela Rivers in Pittsburgh, Ohio, 

approximately 460 miles upstream of the GCWW and NKWD Intakes. The upstream watershed is approxi-

mately 71,000 square miles and touches portions of eight states including over half of Ohio and most of 

West Virginia. Any water discharges or rain falling in the red shaded area above may eventually flow past the 

GCWW and NKWD intakes. 

The upstream watershed includes portions 173 individual counties and is home to approximately 13.5 mil-

lion people (total county population, 2010) and includes the cities of Pittsburgh, PA, Wheeling and Charles-

ton WV, and Columbus, Ohio. 

GCWW and NKWD typically withdraw much less than 1 percent of the water that flows past the intakes on a 

daily basis. 
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As part of Source Water Protection planning, three management zones were originally defined to facilitate 

the prioritization of potential contaminant sources and to help guide the development and implementation 

of risk mitigation strategies.  These zones are: 

•  The Zone of Critical Concern (ZOCC).  A corridor 0.25-miles wide on each bank of the river ex-

tending 25 miles upstream from the intake, including major tributaries. 

•  The Zone of High Concern (ZOHC).  A zone from 0.25 miles downstream of the intake to 25 

miles upstream and extending outward to the limits of the watershed 

•  The Extended Upstream Watershed (Zone 3).  The entire extent of the upstream watershed 
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Starting in 2017, the US EPA, working with drinking water utilities located on the mainstem of the Ohio Riv-

er, sponsored and partially funded a project to develop a detailed inventory of potential contaminant 

sources upstream of the various intakes.  The project started with a detailed analysis of the GCWW/NKWD 

ZOCC in 2018.  During 2018, that in-depth analysis was extended from Meldahl Locks and Dam to the 

Maysville, Kentucky intake.   More recently in 2019 and ongoing into 2020, the US EPA funded and is over-

seeing the upriver expansion of the PCSI.  As of December 2019 this zone extended from the NKWD intake 

to just downstream of the West Virginia American Water intake in Huntington, WV and a short way up the 

Big Sandy River.   The goal of the US EPA project is to create a river-wide inventory of potential sources of 

contamination so water utilities on the river can develop risk-mitigation strategies based on a current and 

complete threat assessment.  ORSWA now recognizes the corridor defined as the 0.25 mile on either bank 

upstream of the ZOCC as the Extended Zone of Critical Concern or EZOCC.  The map above shows the extent 

of the EZOCC as of December 2019.  By the end of 2019 the EZOCC comprised 158 river miles and is project-

ed to extend further upstream in 2020. 
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Potential Contaminant Source Inventory 

Monitoring 

Spills 

• 23 High Priority Sites in the ZOCC  

• 845 sites in ZOCC and ZOCC 

• 146 sites from Meldahl Locks and Dam to Maysville  Intake (EZOCC) 

• 233 Sites from Maysville to Portsmouth Intake 

• 3,807 Raw Water Analyses 

• 365 Days of continual operation of the Organics Detection System  (ODS) 

• 3 Watershed Reconnaissance Events 

• 4 upstream cryptosporidium and giardia monitoring events 

• 132 Spills reported upstream 

• 1 Harmful Algal Bloom 

•  49 Spills that required implementation of portions of the contingency plansa—

(calculation of arrival time and increased observation of ODS results) 

• 0 Cessation of raw water pumping due to spills 

a The contingency plans for both utilities include additional measures such as upstream sampling, detailed 

numerical monitoring, analytical research and preparation of standards, etc. that would be employed in 

larger spills.  None of those actions were required in 2019. 
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City Rainfall Amount (with amount above average), inches 

Columbus, Ohio 43.94 (+6.0) 

Pittsburgh, Pennsylvania 52.46 (+14.3) 

Charleston, West Virginia 44.03 (+2.88) 

Cincinnati, Ohio 52.75 (+11.4) 

The Ohio River drainage basin upstream of the intakes is approximately 71,000 square miles.  As a result, 

there is significant variability in in the weather and overall climate trends throughout the upstream water-

shed.  There was, however, sufficient rainfall through 2019 to maintain abundant flow past the GCWW and 

NKWD intakes to meet daily demands.  Combined, the two utilities extract less than 1 percent of the water 

that flows past the intakes on a daily basis.  A hydrograph of the Ohio River at the Cincinnati is presented 

below: 

Cincinnati received 52.75 inches of rain in 2019 which is 11.4 inches above normal and is the second year 

in a row that the average precipitation exceeded 10 inches above average.  Similarly, the major cities in 

the upstream area also received more rain than average. In general the precipitation amounts were sig-

nificantly above average from January through July, after which rainfall amounts were average to below 

average through the majority of the remainder of the year.  A table of regional rainfall amounts is provid-

ed below: 

Data from national weather service, various web-based data archives 

Figure 1.  Ohio River Stage at Cincinnati, January 1 through December 31, 2019 

Source:  USGS Gage 03255000 
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The Federal government passed the America’s Water Infrastructure Act (AWIA) in October 2018.  The legis-

lation is multi-faceted and seeks to add protection and resiliency to the Nation’s public water supply.  One of 

the requirements of the law requires community water systems serving over 3,300 people to develop a 

Community Water System Risk and Resiliency Assessment, a portion of which requires an analysis of threats 

to source water.  The detailed Potential Contaminant Source Inventory was utilized to meet the require-

ments for AWIA. 

AWIA also included several provisions to facilitate water utilities responses to spills and other water quality 

events in their source water areas by establishing new reporting requirement in the event of a spill.  These 

requirements are largely from the states to the utilities but other requirements are included as well.  In-

creasing the avenues for spill notification has been a key element of the ORSWA source water protection 

program since it’s inception and the AWIA provisions add additional benefits for both GCWW and NKWD.   

Another element of AWIA was granting drinking water utilities expanded and easier access to information 

collected by US EPA under the Emergency Response and Community Right to Know Act (EPCRA), specifically 

greater access to the chemical inventory data reported by regulated facilities (i.e., EPCRA Tier 2 data).  In the 

past drinking water utilities had to access Tier 2 data on a site-by-site basis through specific requests to the 

Local Emergency Planning Committee or the State Emergency Response Commission.  The broader access 

granted under AWIA makes determining the chemical inventory of certain Tier 2 regulated facilities easier.  

GCWW requested, and received, the Tier 2 reports for all the Ohio counties in the upstream watershed in 

2019.   
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In the late summer and fall of 2019 the Ohio River once again experienced a harmful algal bloom (HAB) 

event.  The HAB event resulted in the cancellation of multiple recreational events and required addi-

tional monitoring and treatment 

modifications by both GCWW and 

NKWD.  Based on ORSANCO moni-

toring, the bloom occurred from 

mid-August until mid-October, 

which corresponds to an extended 

period of low stage and low veloci-

ty in the Ohio River.   The bloom 

was widespread but was at least 

partially centered in the Cincinnati 

area. 

The species of cyanobacteria mi-

crosystis (sp) was first observed in the Cincinnati area on August 13, 2019 by ORSANCO and GCWW and 

the bloom was first observed near Russell, Kentucky (Approximately ORM 325).  The algal toxin micro-

cystin was first detected in the Ohio River near Cincinnati on September 19.   

GCWW and NKWD initiated monitoring and treatment modifications in response to the bloom to com-

ply with their respective states’ regulations and to ensure the finished treated water did not contain 

any algal toxins.  These modifications included daily visual 

monitoring of the river, altering raw water pumping 

schedules, coordinated monitoring between GCWW and 

NKWD, reduced filtration rates and, at GCWW, cessation 

of backwash water recycling.   

The treatment alterations were successful; no algal toxins 

were detected in the finished water of either utility 

throughout the duration of the bloom.   

All recreational restrictions put in place by Ohio and Ken-

tucky were removed by the end of October.  

Photo: Blue-green algae in the Ohio River at Point Pleasant, OH. Friday September 27, 2019 

Photo:  Microcystis aeruginosa, courtesy of USGS 
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Per- and Polyfluoroalkyl substances (PFAS) are a group of over one thousand man-made chemicals used in 

the manufacturing.  Some of the most prominent uses include: making TeflonTM, waterproofing of clothing 

and footware, as a stain resistant or flame-resistant coating on carpets and clothing, in firefighting foams, 

and even on food wrappers.  There are hundreds of PFAS compounds in use in industry and little is known 

about the environmental fate and the potential health effects of most of these compounds.  Two prominent 

PFAS compounds, perfuoroctanoic acid (PFOA) and Hexafluoropropylene oxide dimer acid (HFPO-DA or 

GenX), have been and are currently used and produced at the Chemours’ (formerly DuPont) Washington 

Works in Washington, West Virginia (ORM 190).  Both these compounds have been detected in the Ohio 

River. 

In 2016, the United States Environmental Protection Agency (USEPA) released a Health Advisory Level (HAL) 

for PFOA (combined with perfluorooctanesulfonic acid (PFOS)) at a concentration of 70 parts per trillion 

(ppt) in drinking water.  Chemours ceased production of PFOA, replacing it with HFPO-DA in their industrial 

process.  GCWW started monitoring the Ohio River for PFOA and PFOS in the mid-2000’s and HFPO-DA 

starting in 2017.   PFOA and HFPO-DA concentrations in the GCWW raw water samples are summarized 

here:: 

https://www.cincinnati-oh.gov/water/water-quality-and-treatment/water-your-health/pfas-and-genx/ . 

In 2019, the Kentucky Division of Water collected samples for PFAS analysis at all drinking water utilities in 

the Commonwealth.  The results of this sampling event were published in a report located here:  

https://eec.ky.gov/Documents%20for%20URLs/PFAS%20Drinking%20Water%20Report%20Final.pdf.    

Also in 2019, Governor DeWine of Ohio announced an initiative to sample all Ohio drinking water utilities 

for PFAS in 2020.  Results of the Ohio Study may be compiled and made available by the end of 2020.   

ORSANCO, with a number of federal and state partners, is preparing to conduct a probabilistic assessment 

of PFAS concentrations along the length of the Ohio River.  That project is anticipated to commence in late 

2020 and will be concluded within 12 months after the first sampling event.   

ORSWA monitors the monthly NPDES discharge monitoring reports (DMRs) for the Chemours facility to con-

firm their compliance with conditions of their permit.  In addition, GCWW provided comments on the draft 

NPDES permit and continues to monitor Chemours progress on removal of HFPO-DA and PFOA from their 

discharges. 

Both NKWD and GCWW utilize granular activated carbon as part of their treatment technologies which re-

sults is elimination or significant reduction of PFAS in the finished water.   

 

https://www.cincinnati-oh.gov/water/water-quality-and-treatment/water-your-health/pfas-and-genx/
https://eec.ky.gov/Documents%20for%20URLs/PFAS%20Drinking%20Water%20Report%20Final.pdf
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GCWW completed in excess of 3,700 analyses of the Ohio River in 2019 as part of the raw 

water monitoring program, not including the daily analysis of river samples for volatile or-

ganic compounds (VOCs) as part of ORSANCO’s river-wide Organics Detection System 

(ODS).  Additionally, GCWW screens the water for VOCs every two hours on a more-or-less 

continuous basis as part of an early-warning monitoring program, which is also part of the 

ODS.  

Upstream monitoring in 2019 included quarterly sampling of the river and critical tributar-

ies for cryptosporidium and giardia. 

The Northern Kentucky Water District’s Ohio River monitoring program includes VOCs and 

wet chemistry analyses (pH, turbidity, hardness, etc.), monthly bacteriological analysis, and 

bi-weekly chlorophyll and algae monitoring. 

The graphs and tables on the following pages summarize the analytical results and trends for 

several key water quality parameters in 2019. 
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Table 1.  Summary of Greater Cincinnati Water Works Raw Water Quality Monitoring Results 

(all parameters measured monthly) 

 Calcium Hardness Chloride Conductivity Dissolved Oxygen 
Dissolved Organic 

Carbon 

  mg/L mg/L uS/cm mg/L mg/L 

January 82 14 410 9.72 2.16 

February 85 26 308 10.26 1.79 

March 82 18 274 9.26 1.76 

April 95 21 332 8.58 1.98 

May 80 16.7 650 8.2 2.88 

June 76 17.7 301 7.11 2.7 

July 73 14.5 340 8.89 3.26 

August 73 22.3 376 8.89 3.12 

September 86 27.3 405 5.83 3.74 

October 110 38 560 7.38 No Sample 

November 97 37 406 7.86 2.33 

December 87 18.4 262 9.05 3.47 

Minimum 73 14 262 5.83 1.76 

Maximum 110 38 650 10.26 3.74 

Average 85.5 22.6 385.3 8.4 2.7 
Note:  The July and August values for dissolve organic carbon are averages of multiple analyses 

 

 
Magnesium  

Hardness ODOR Phosphate Sulfate 
Total Dissolved 

Solids 

  mg/L t.o.n. mg/L mg/L mg/L 

January 24 3 0.13 46 142 

February 30 4 0.1 47 188 

March 23 4 0.13 47 132 

April 45 4 0.12 60 210 

May 25 4 0.07 36 168 

June 32 4 0.075 63 176 

July 31 4 0.047 49 160 

August 34 8 ND 50 220 

September 45 12 ND 65 260 

October 50 8 ND 94 270 

November 41 8 ND 86 230 

December 24 8 ND 50 212 

Minimum 23 3 0.047 35.8 132 

Maximum 50 12 0.13 94.3 270 

Average 33.7 5.9 0.1 57.8 197.3 
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In addition to being a robust source of drinking water, the Ohio River is a “working river” and an engine 

for commerce and industry throughout a very large geographic region.  This leads to an unfortunate re-

ality:  spills and industrial discharges are very real possibilities. 

Typically there are over 100 reported spills to the Ohio River upstream of GCWW and NKWD every year, 

meaning there is a spill reported approximately every 3 to 4 days.  The overwhelming majority of these 

reported spills are very small and of relatively little consequence from a drinking water perspective and 

the GCWW and NKWD treatment plants are designed to deal with these everyday occurrences. 

The chart presented below summarizes the number of spills reported on the Ohio River upstream from 

the GCWW intake since 2000 (The spills have been tracked from July 1 through June 30 of the following 

year since 2013).  There were 154 spills upstream of the intakes reported from July 1, 2018 to  

June 30, 2019 and 132 in calendar year 2019. 
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There were a total of 132 spills reported upstream of GCWW and NKWD in calendar year 2019.   Based on 

the number of reported spills, petroleum products were the most commonly spilled materials.   

A summary of the spills by type is  
presented below: 

• Oils and Fuels 95 
• Non-PCB oils 4 
• Ethylene Glycol 2 
• Other Chemicals 18 
• Unknown 13 

 

A summary of spills reported by river mile is  
presented below: 

• Ohio River Mile 0 to 100 61 
• Ohio River Mile 101 to 200 13 
• Ohio River Mile 201 to 300 31 
• Ohio River Mile 301 to 400 24 
• Ohio River Mile 401 to Intakes   3 
Source = National Response Center 
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Large Sheen, Big Sandy River 

In January, the National Response Center (NRC) 
was notified of a 1 mile long sheen on the Big 
Sandy River.  The sheen was not associated with a 
specific site but is an example of a number of 
sheens reported in that area, albeit much longer 
than is typical.  No corrective measures were im-
plemented, GCWW calculated an ETA an moni-
tored the ODS results but no impact was observed. 

Harmful Algal Bloom, September to October 2019 

A Harmful Algal Bloom was confirmed in the greater Cin-
cinnati area in September 2019.  The bloom resulted in 
multiple river-related recreational events to be cancelled 
or postponed but neither GCWW or NKWD detected al-
gal toxins in their finished water.  Both utilities test and 
monitor river conditions and adjust treatment tech-
niques as need in response to algal blooms. 

In addition to the variety of relatively small and insignificant spills, there are periodically larger events 

or spills of chemicals that pose additional water treatment challenges to drinking water providers.  In 

general 2019 was a relatively quiet year for spills and major water quality events.    The three most 

noteworthy events are described below: 

Tow Boat “Ed McLaughlin” Capsizing, Gallia County, Ohio 
The tow boat Ed McLaughlin capsized in the Ohio River 
due to high water in February 2019.  The tow boat had 
4,900 gals of diesel fuel onboard at the time of the inci-
dent.  Sheen was observed by the Coast Guard but the 
amount released was unknown.  ETAs were calculated 
and ODS results were monitored but no impacts were 
observed.  

 

Photo:  United States Coast Guard 
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There are a number of regional and national issues that could have an impact on our source water quality. 
As part of the ongoing source water protection program, ORSWA monitored several of these issues in 2019 
including the following: 

 Chemicals of Emerging Concern 

There is a continuing concern about the environmental distribution of sub-part per billion concentra-
tions of a family of contaminants known collectively as chemicals of emerging concern (CECs).  The 
CECs include compounds such as 1,4-dioxane as well as per- and polyfluoroalkyl substances (PFAS), 
including perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA).  Regulation and 
other scientific information about these compounds is evolving at a rapid rate and will continued to 
be evaluated as part of the source water protection program. 

 W.C. Beckjord Power Generating Station 

Located approximately 10 miles upstream of the intakes, the W.C. Beckjord Power Generating Sta-
tion (Beckjord) stopped producing electricity in  late 2014.  The property was transferred to Commer-
cial Liability Partners (CLP) in 2018.  All chemicals have been removed from the site, however, 4 large 
coal ash ponds are located immediately adjacent to the Ohio river.  The new owners have included 
notification to GCWW and NKWD as part of their spill response plan in the event there is a release to 
the river.  Repeated requests in 2019 by GCWW to obtain samples of the coal ash to conduct treata-
bility analyses have been either ignored or outright declined by the new owners.  Attempts to obtain 
samples of the ash will continue through 2020.  

 Hydraulic Fracturing and Unconventional Hydrocarbon Extraction 

Development in the Marcellus and Utica shales has resulted in booming oil and gas businesses in the 
upstream portion of our watershed.  ORSWA will, along with our many partners, continue to com-
ment on emerging regulations to ensure drinking water safety is considered in all new regulations 
related to this industry and the handling of the frac-related waste. 

 Ethane Cracker Plants 

The success of the hydrocarbon extraction from the Utica shale has resulted in the development of a  
large ethane cracker plant and the possibly large underground hydrocarbon storage caverns in south-
east Ohio and West Virginia along the Ohio River.  Comments will be provided on discharge and oper-
ational permit applications related to these new industrial facilities to limit the risk to drinking water 
these new facilities may create. 

 Bromide 

Brominated compounds, which may originate from a variety of sources including wastewater from 
unconventional gas and oil wells and from coal-burning power plants, can generate potentially harm-
ful disinfection byproducts in finished drinking water.  Bromide will continued to be monitored so 
that, if needed, appropriate management strategies can be developed. 
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The ORSWA members, along with assistance from members of University of Cincinnati (UC) conducted a 

dye study on the Ohio River to determine the rate of lateral spreading for contaminants released at the 

Combs-Hehl Bridge.  The purpose of the study was to determine whether a spill diversion system designed 

to move all discharges from the bridge deck to the Ohio side of the river would protect the water quality at 

the intakes in the event of a spill.  The study successfully 

demonstrated that contaminants released on the Ohio Side 

would pass by the intakes without being drawn in.  The study 

was, however, accomplished under a single set of flow parame-

ters. 

In 2019 a group of 4 senior Environmental Engineering students 

at UC used bathymetric and flow data collected during the dye 

study to create a 3-dimensional flow model of the Ohio River 

from the bridge to just past the confluence of the Little Miami 

River to determine the optimal location of a discharge point to 

protect the Intakes.  This determination was based on the re-

sults of a 3D computational fluid dynamics (CFD) model. An ex-

tensive alternatives analysis revealed that the Flow-3D CFD 

software was the most appropriate for the needs of this pro-

ject. The model was subsequently calibrated to real-world conditions 

using spreading data collected during the dye test.  The model was then run at the 10th percentile flow 

(30,000 cfs), median flow (91,900 cfs),and 90th percentile flow (200,000 cfs) to predict contaminant 

spreading patterns at various river flow conditions. The Flow-3D results showed that the higher the flow 

rate of the river, the less lateral dispersion of the pollutant would take place within the reach under study. 

The optimal bridge downspout location was determined to be 327 ft from the Ohio side, using the median 

flow rate of the river.  Additional details of this study are included in Appendix A. 

Map view of simulated contaminant plume at intake 

Cross-sectional view of simulated contaminant counters at the intake 

Figures from University of Cincinnati Capstone Project Report, 2019 
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Water Research Foundation Project 4748 “Risk Management Framework for Source Water 
Protection” 

GCWW was part of a research team developing a risk-based approach to prioritize potential contaminant 

sources that completed work in 2019.  Source water areas in and near heavily populated or industrialized 

area often generate a significant number of potential contaminant sources.  It is often difficult for protec-

tion managers to transition from gathering and managing information about  their watersheds and aquifer 

to using those data to develop and implement meaningful protection programs.  The results of this pro-

ject will facilitate that transition and provide the framework necessary to quantify and communicate risks 

and develop appropriate protection strategies.   
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In general, the Ohio River continues to be a robust and reliable source of drinking water for the customers of the Greater Cin-

cinnati Water Works and the Northern Kentucky Water District.  Rainfall in the Ohio River Basin upstream of GCWW and 

NKWD was once again well above the yearly average, especially in the first half of 2019.  There was a sufficient amount of wa-

ter in the river throughout the year to supply both utilities while continuing to support the other uses of the river.   

The water quality in the Ohio River was consistent with previous years.  The turbidity fluctuated with high-water events and 

both utilities were able to adjust their treatment techniques to compensate.  Nutrient-containing compounds remained low 

throughout 2019 relative to drinking water standards, although there were sufficient nutrients (among other factors) in the fall 

to support a cyanobacteria bloom.  That bloom was the most significant acute source water contamination event of 2019.  

Through advanced warning from ORSANCO’s monitoring network and employing lessons learned during the 2015 bloom, nei-

ther GCWW nor NKWD detected algal toxins in their treated water.   

The upstream area, especially areas upstream of Portsmouth, Ohio, continue to be heavily industrialized, although the degree 

and types of industries appear to be shifting.  Coal-fired power plants continued to be retired along the river and the risk miti-

gation strategies for these facilities must shift to maintaining the long-term integrity of legacy coal ash ponds, especially those 

at the former Beckjord facility.  The success of unconventional oil and gas extraction from the Marcellus and Utica shales has 

resulted in new types of cargo on barges, the possibility of new pipelines, and the development of at least one ethane cracker 

plant.  It is assumed that other plastics manufacturing facilities will follow in the near future.  The ability to store large quanti-

ties of natural gas liquids underground may become a reality if plans for the Appalachian Petrochemical Hub move forward.   

In the area immediately upstream of the GCWW and NKWD intakes, potential transportation-related incidents, whether from 

a barge accident, train derailment, or truck accident on the Combs-Hehl bridge, remain the highest priority potential source of 

contamination.  Throughout 2020, ORSWA will continue to work with local emergency response agencies to ensure that the 

utilities receive rapid notification of spills immediately upstream of the intakes.  Likewise, ORSWA members will contact the 

managers of all the high priority potential contaminant sources in the Zone of Critical Concern to discuss their chemical inven-

tory and notification requirements if they have a spill or release.   

As mentioned above, the Ohio River remains a sustainable source of safe, great tasting drinking water for the residents and 

businesses of Northern Kentucky and throughout the Greater Cincinnati region.  Future source water protection activities will 

continue to develop and implement strategies to mitigate the risks to this hard-working river to further protect it as a source 

of drinking water and reduce the treatment costs.   

Updates to the ORSWA source water program are periodically posted to www.orswa.org. 
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