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INTRODUCTION 
 
The following report for the  Avon Lake City PWS was compiled as part of the Source Water 
Assessment and Protection Program for Ohio. This program is intended to identify drinking water 
protection areas and provide information on how to reduce the risk of contamination of the waters 
within those areas. The goal of the program is to ensure the long-term availability of abundant 
and safe sources of drinking water for the present    and future citizens of Ohio. 
 
The 1996 Amendments to the Safe Drinking Water Act established a program for states to assess 
the drinking water source for all public water systems. The Source Water Assessment and 
Protection Program is designed to help Ohio’s public water systems protect their sources of 
drinking water from contamination. The purpose of this assessment is to provide information the 
Avon Lake City PWS can use to help protect its source of drinking water from contamination. This 
report: 
 

• identif ies the drinking water source protection area(s),  
• describes the characteristics of Lake Erie as a source of water, 
• inventories the potential contaminant sources in the area, 
• evaluates the susceptibility of the source water to contamination, and 
• recommends protective strategies. 

   
PUBLIC WATER SYSTEM DESCRIPTION 
 
The Avon Lake City PWS operates a community public water system (PWS) that serves a total 
population of 203,010 people, approximately 23,659 of which are in the city limits and served by 
8683 service connections. A community public water system is a system that regularly supplies 
drinking water to at least 15 service connections used by year-round residents or regularly serves 
at least 25 year-round residents. The Avon Lake Water System also supplies water to the satellite 
systems of Avon, Sheffield, Medina County, and the Rural Lorain County Water Authority. 
 
Surface water from Lake Erie is used as source water for the water treatment plant. The Avon 
Lake Water System has three (3) intakes. Source water is obtained from the eastern 54-inch and 
western 36-inch intakes. The eastern 54-inch intake was constructed in 1992. The western 36-
inch intake was constructed in 1960 and modified in 1989 (potassium permanganate feed added) 
and 1990 (copper cladding added). Both intake structures are inspected and cleaned yearly. 
 

 



 
 
 

 

 
 
 

2 

An older 24-inch auxiliary intake is not being used, and according to water treatment personnel, 
there are no plans to use this intake. This older intake therefore is not included in this source 
water assessment. If this intake is to be utilized in the future, a source water assessment should 
be developed for this source location. 
 
Water treatment processes include chemical addition, sedimentation, rapid sand filtration, 
f luoridation and chlorination prior to distribution. Plant design capacity is 50 million gallons per 
day. The City provides an average of 21.11 million gallons of f inished water per day. 
 
DELINEATION OF PROTECTION AREAS 
 
To provide some continuity for assessing the Great Lakes intakes, a Critical Assessment Zone 
(CAZ) around each intake was developed (Great Lakes States Workgroup, August 17, 2000). The 
two factors used to determine the sensitivity of Great Lakes intakes are the perpendicular distance 
from shore or length of the intake pipeline (L) in feet and the water depth (D) of the structure in 
feet. The shallower, near shore intakes are more sensitive to shoreline influences than the 
offshore, deep intakes. The factor for sensitivity (S) can be calculated by the formula: S=LxD. 
Generally, S values less than 25,000 represent highly sensitive intakes while S values greater 
than 125,000 indicate lower sensitivities. The perpendicular distance from shore and the depth of 
the intakes based on 1985 low water datum and measured from the top of each intake is: 
 

• Western 36-inch Intake - 2,000 ft. length, 25 ft depth; and 
• Eastern 54-inch Intake – 2,200 ft. length, 30 ft. depth; 

 
Based on this formula, the sensitivity of the Western 36-inch Intake is 50,000 and the sensitivity 
of the Eastern 54-inch Intake is 66,000. According to Assessment Protocol, S values between 
25,000 and 125,000 indicate a moderate sensitivity and call for a 2,000-foot radius area around 
the intake to be designated the Critical Assessment Zone. See Figure 1 for the location and 
delineation of the water intake structures and the respective Critical Assessment Zones for the 
Avon Lake Public Water System. 
 
Where the CAZ intercepts the shoreline, or water quality data indicate an impact from onshore 
contaminant sources, a “Potential Influence Zone” (PIZ) may also be delineated. A PIZ was 
delineated for the Avon Lake City PWS from a point where the CAZ for the Western 36-Inch Intake 
intercepts the shoreline. The PIZ extends approximately 10,000 feet to the west of this point, 
5,000 feet to the east of that point, and 2,000 feet inland from the shore. Additionally, the PIZ 
extends 10,000 feet inland along the course of Powdermaker Ditch, and 1,000 feet out laterally 
from the ditch. 
 
HYDROLOGIC SETTING 
 
Drinking Water Quality Monitoring Summary 
Available chemical and biological water quality data collected from the protection area, and 
sampling results from finished water reported to Ohio EPA by the public water system were 
screened for possible water quality impacts.  There were no impacts above primary and 
secondary MCLs.   
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Treated Water Quality. Table 1 includes a summary of the analytical results of samples collected 
from December 1999 to May 2020. These samples were collected from treated drinking water as 
reported by the Avon Lake City PWS to the Ohio EPA. The table also includes the drinking water 
standards for contaminants of concern; note that not all contaminants tested have established 
Maximum Contaminant Levels (MCLs) or Secondary MCLs. The table lists contaminants where 
at least one result was above the level of detection and does not include all contaminants tested 
for by the public water system. 
 
A review of the City of Avon compliance monitoring data (for treated drinking water) from 1999-
2021 revealed that no chemicals of concern were detected at concentrations exceeding 
applicable primary or secondary MCLs. 
 
It should be noted that sampling results presented in this report can only provide information on 
the quality of the water at the time the sample was collected. Water quality may change over time 
due to several reasons. Therefore, it is recommended that the reader also consult the most recent 
Consumer Confidence Report (CCR) for the City of Avon Lake. All community public water 
systems are required to annually prepare and distribute the CCR to their customers. This report 
is a good source of information on health effects associated with detected contaminants. The 
report contains information on the community's drinking water, including the source of the water, 
contaminants detected, the likely sources of detected contaminants, and the potential health 
effects of contaminants at levels above drinking water standards. 
 
POTENTIAL CONTAMINANT SOURCES 
 
A review of available regulated facility databases and a remote survey revealed the  presence of 
potential contaminant sources within the PIZ for the Avon Lake City PWS, but none within the 
CAZs for their intakes.  Given that no potential contaminant sources were identif ied within the 
CAZs for the intakes, it is unlikely that most potential contaminant sources identif ied within the 
PIZ will have a significant negative impact on water quality for the City of Avon Lake. If water 
quality sampling results would indicate impacts in the future, some potential sources of 
contamination include combined sewer overflows, sanitary sewer overflows, discharges from 
industrial sources located along Powdermaker Ditch, and discharges to Lake Erie related to 
operations at the power plant located to the southwest of the intakes. Figures 1 to 4 detail the 
location of nearby potential contaminant sources. 
 
It is important to note that potential contaminant sources include identif ied sources that could 
release a contaminant to surface waters which may eventually make its way to the CAZ. It is 
beyond the scope of this assessment to determine whether any specific potential source is 
actually releasing (or has released) a contaminant or to what extent any potential source(s) may 
be contributing to the overall pollutant load. Therefore, Avon Lake City PWS staff should be alert 
to the possible presence of potential sources of contamination that have not been previously 
identif ied. 
  
Combined sewer overflows (CSOs) are points where sanitary wastes combine with storm waters 
and may be discharged directly to streams or Lake Erie during storm events. In northeast Ohio 
there are numerous CSOs which may discharge hundreds of millions of gallons of combined 
wastes in the area during a single storm event. CSOs are a major source of fecal coliform bacteria 
and other contaminants. 
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Numerous municipal wastewater treatment plants, major industrial dischargers, a coal-fired power 
plant, and steel manufacturing facilities are located along the shores of Lake Erie in Northeast 
Ohio. Wastewater discharges from these facilities are regulated by the Ohio EPA. Potential 
contaminants from these sources include bacteria, nutrients, metals, and associated industrial 
chemicals. Hundreds of oil and gas wells are also located within the Lake Erie Watershed. 
 
Industrial areas are concentrated along Lake Erie tributaries, as well as along the lakefront itself. 
The types of industries found here include chemical production, steel making, metal foundries, 
coal-fired power generation, metal f inishing, automotive, oil and gas production, and many others. 
Industrial wastewaters, runoff, and hazardous material disposal are regulated by federal, state, 
and local environmental regulatory agencies. Waste materials from these and former industries, 
along with construction and demolition debris and sanitary wastes may still be present in old 
landfills scattered throughout the area.  
 
Harmful algal blooms (HABs) are a significant issue in the western basin of Lake Erie, where 
runoff from agricultural land in watersheds discharging into the western basin drive the formation 
of HABs. In the central basin of Lake Erie, where the Avon Lake City PWS is located, HABs 
remain a concern, but to date have not had a significant impact on their water quality. However, 
the presence of HABs in the western and central basin of Lake Erie have helped to create a 
Hypoxic Zone (an area with low oxygen concentrations) or a ‘Dead’ Zone within the central basin. 
During the summer months this dead zone has the potential to negatively impact water quality for 
the City of Avon Lake. 
 
SUSCEPTIBILITY ANALYSIS 
 
For the purposes of source water assessments, all surface waters are considered to be 
susceptible to contamination. By their nature surface waters are accessible and can be easily 
contaminated by chemicals and pathogens from an upstream spill. Contaminants may rapidly 
arrive at the public drinking water intake with little warning or time to prepare. However, based on 
the information compiled for this assessment, the City of Avon Lake Critical Assessment Zones 
(CAZ), must be classified as moderate susceptibility due to the distance and depth of the intakes 
from potential contaminant sources. 
 
On-shore potential sources of contamination that impact the major streams and rivers in Northeast 
Ohio include point and nonpoint source discharges along the shore and along streams and rivers 
that empty into Lake Erie. However, the Avon Lake City PWS has not documented any evidence 
that local shoreline and/or upstream potential contaminant sources influence water quality in the 
lake near their intakes (See Table 1).  
 
It is important to note that this assessment is based on available data, and therefore may not 
reflect current conditions in all cases. Water quality, land uses and other activities that are 
potential sources of contamination may change with time. The source water (Lake Erie) for Avon 
Lake is considered to have a moderate susceptibility to contamination due to the location of the 
intakes. The Avon Lake City PWS effectively treats this source water to meet drinking water 
quality standards. 
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PROTECTIVE STRATEGIES 
 
Source water protection efforts in the City of Avon Lake’s drinking water source protection area 
(CAZ) and areas near the water plant should be directed toward the establishment of an effective 
and efficient emergency response plan as well as a plan to educate the responsible parties of 
potential contaminant sources if one does not currently exist. 
 
Informing people who live, work, or own property within your protection area about the benefits of 
drinking water protection is very important. Although some communities develop their own 
educational outreach resources, assistance is available at no cost from various agencies. An 
effort should be made to educate homeowners and businesses of the potential threat their 
activities can pose to the water supply. 
 
Source water protection efforts in the CAZ should focus on continued monitoring of Lake Erie 
water quality and coordination with U.S. Coast Guard officials regarding response to spills, 
releases or other threats to intakes. In addition, the City may consider providing educational 
materials to consumers, local municipal officials and businesses on strategies to reduce 
contaminated storm water runoff. The City may also consider supporting prohibitions or limitations 
on oil and gas exploration in Lake Erie where it could directly impact the quality of the source 
water.  
 
Future development and changes in land use practices and water activities may impact the 
ecological health of Lake Erie and affect water quality within the Avon Lake protection area. This 
valuable water system should be protected to avoid further degradation of water quality by the 
excessive loading of nutrients and suspended solids. Watershed management plans for this area 
should be drafted and should be utilized to guide future protection activities. 
 
Ohio EPA encourages the City of Avon Lake to develop and implement an effective Source Water 
Protection Plan (SWPP). The SWPP can be developed from the information provided in this 
Drinking Water Source Assessment Report including the discussion of potential contaminant 
sources and a list of protective strategies (Table 2) that are appropriate for the kinds of 
facilities/activities listed in the inventory. Finally, Ohio EPA has developed a document titled 
“Developing Source Water Protection Plans for Public Drinking Water Systems Using Inland 
Surface Waters”. This document offers comprehensive guidance for developing and 
implementing a municipal Drinking Water Source Protection Plan. This document is available for 
review at the following web address:  
https://epa.ohio.gov/portals/28/documents/swap/swap_sw_protplan.pdf 
 
Ongoing implementation of a source water protection plan will help protect their valuable drinking 
water resources for current and future generations. For further technical assistance on drinking 
water source protection, please contact the Ohio EPA Northeast District Office at (330) 963-1200 
or visit the Ohio EPA Source Water Assessment and Protection Web page at: 
https://epa.ohio.gov/ddagw/swap 
 
This report was updated by James Fisher, Ohio EPA, Division of Drinking and Ground Waters, 
Northeast District Office from the original 2002 assessment report. 
 
 

https://epa.ohio.gov/portals/28/documents/swap/swap_sw_protplan.pdf
https://epa.ohio.gov/ddagw/swap


 
 
 

 

 
 
 

6 

REFERENCES 

 
Biological and Water Quality Study of the Cuyahoga River and Selected Tributaries, Volume 
1. State of Ohio Environmental Protection Agency, 1999. 
 
Lake Erie and Lake St. Clair Handbook. Edited by Stanley J. Bolsenga and Charles E. Herdendorf. 
Wayne State University Press, 1993. 
 
The Great Lakes - An Environmental Atlas and Resource Book. Government of Canada, Toronto, 
Ontario and United States Environmental Protection Agency, Great Lakes National Program 
Office, Chicago, Illinois. EPA 905-B-95-001, Third Edition. 1995. 
 
Ohio EPA, 2019, Drinking Water Source Protection Area Delineation Guidelines & Process 
Manual. 
 
USEPA Envirofacts database  

 
 



 
 
 

 

 
 
 

7 

Table 1.   Avon Lake City PWS Plant Monitoring Detections  February 1999 – March 2021 (Finished/Treated Water) 

Contaminant 
(units) 

Levels 
Found 

Primary 
MCL1 

Exceeds 
Primary MCL 

Secondary 
MCL 

Exceeds 
SMCL2 

Inorganic Contaminants   

Barium Total (ug/L) 20.5 – 32.9 2000 No None n/a 

Fluoride Total (mg/L) 0.84 – 1.09 4 No None n/a 

Nickel Total (ug/L) 5.2 – 8.6 None n/a None n/a 

Nitrate (mg/L) 0.1 – 1.68 10 No None n/a 

Nitrate-Nitrite (mg/L) 0.1 – 1.68 10 No None n/a 

Nitrite (mg/L) 0.1 1 No None n/a 

Radioactive Contaminants      

Gross Alpha, Incl. Radon (pCi/L) 7.94 15 No None n/a 

Gross Beta (mremi/yr) 1.15 – 20.7 4 No None n/a 

 
1 MCL = Maximum Contaminant Level, set by U.S.EPA. The primary MCLs for Nitrate, Nitrite, and Total Nitrate and Nitrite as N 
apply to all public water systems. The primary MCLs for the remaining contaminants apply only to community and nontransient 
noncommunity public water systems (radioactive contaminants only apply to community systems). Note, a sampling result that 
exceeds the MCL value does not necessarily indicate a violation by the public water system and MCL violations for many 
contaminants are based on a running annual average instead of individual samples. 
 
2 SMCL = Secondary Maximum Contaminant Level, means the advisable maximum level of a contaminant in water to avoid 
aesthetic, cosmetic or technical issues.  
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Table 2.   Examples of Protective Strategies 

 
 
Potential 
Contaminant 
Source 

 
Protective Strategies To Consider 

 
General 

 
 Purchase additional property. 
 Provide educational material to members of the community on topics regarding 

the drinking water source protection area. 
 Include drinking water source protection into the local school curriculum. 
 Provide education (material/meetings) local businesses and industries on topics 

relating to drinking water source protection. 
 Encourage ‘ground water friendly’ development. 
 Form partnerships with neighboring jurisdictions and potential contaminant 

source owners 
 Develop/enact/enforce a local ordinance which may include any of the following: 

changing zoning; illegal waste disposal; requiring registration of existing facilities; 
banning certain new types of activities; dictating chemical handling procedures; 
maintaining/filing a chemical inventory; facility spill/contingency planning; 
engineering controls for existing/new facilities; paralleling existing federal or state 
requirements. 

 
Agricultural Sources 

 
 Assess the use of best management practices and recommend additional 

practices. 
 Encourage road safety with agricultural chemicals. 
 Provide education (material/meetings) to local farmers and agribusinesses on 

appropriate topics. 
 Plan/design/implement methods to control impacts to surface water. 

 
Residential Sources 

 
 Inventory/remove underground home heating oil tanks in the protection area. 
 Identify areas used for illegal dumping. 
 Provide education (material/meetings) to homeowners on: drinking water 

protection; use/maintenance of septic systems; illegal dumping; proper well 
abandonment (both the reason and the process). 

 Develop a centralized wastewater collection/treatment system. 
 Encourage/require (and provide incentives) for sealing unused wells. 
 Ensure enforcement of existing requirements for closing unused wells. 
 Ensure the proper construction of new wells. 

 
Municipal Sources 

 
 Monitor compliance with existing regulations through inspections and/or contact 

with regulatory agencies (such as the local fire department, State Fire Marshal, 
or the Ohio EPA). 

 Encourage/arrange hazardous materials training or waste and disposal 
assessments for employees. 

 Develop an early release notification system for spills and emergency planning; 
educate emergency responders to be aware of drinking water protection areas; 
or coordinate facility spill/contingency planning. 

 Encourage compliance with materials handling procedures/requirements.  
 Install of  engineering controls at municipal facilities  
 Implement pollution prevention strategies. 
 Work with the street department and Ohio DOT to minimize use of road salt. 
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 Evaluate and close fire cisterns or other city owned wells. 
 Conduct routine sewer inspections, maintenance & upgrades. 

 
Commercial Sources 

 
 Monitor compliance with existing regulations through inspections and/or contact 

with regulatory agencies. 
 Use routine inspections as an educational opportunity. 
 Encourage compliance with materials handling procedures/requirements.  
 Encourage/arrange hazardous materials training or waste and disposal 

assessments for local businesses (and their employees). 
 Request installation of engineering controls for existing facilities. 
 Encourage facility spill/contingency planning in conjunction with the fire 

department.  
 Encourage local businesses to implement pollution prevention strategies. 

 
Industrial Sources 

 
 Monitor compliance with existing regulations through inspections and/or contact 

with regulatory agencies. 
 Use routine inspections as an educational opportunity. 
 Encourage compliance with materials handling procedures/requirements.  
 Encourage/arrange hazardous materials training or waste and disposal 

assessments for local industries (and their employees). 
 Encourage facility spill/contingency planning in conjunction with the fire 

department.  
 Request installation of engineering controls for existing facilities. 
 Encourage local industries to implement pollution prevention strategies. 
 Encourage compliance with materials handling procedures/requirements. 
 Encourage/arrange waste and disposal assessments for local businesses. 

 
Oil & gas wells 

 
 Provide education (material/meetings) to owners on maintenance. 
 Ensure/monitor proper operation and maintenance. 
 Develop an early release notification system for spills. 

 
Spills 

 
 Develop an early release notification system for spills and an emergency 

response plan. 
 Include drinking water protection in response planning and training. 
 Post signs indicating the extent of the protection area. 

 
Transportation 

 
 Create hazardous materials routes around the protection area and 

require/encourage transporters to use them. 
 Work with local transporters on protection area awareness. 
 Encourage road safety with chemicals. 
 Post signs indicating the extent of the protection area. 
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