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Executive Summary
The City of Bucyrus serves a total of 12,350 customers from 2 upground reservoirs that
hold 1.1 billion gallons of water, or more than 2.5 years’ worth at current usage rates. In
the winter, when water quality tends to be best, the reservoirs are replenished by
pumping water from an intake on the Sandusky River. Because of this extraordinary
storage capacity, the City of Bucyrus is insulated from transient water quality issues in
the Sandusky River.
Therefore, the main source water protection concerns for Bucyrus are:
1) Ensuring water quality is optimal when pumping is scheduled;
2) Ensuring immediate notification if a spill occurred upstream during pumping;
3) Having a backup plan, if for some reason one of the reservoirs could not be
used; and
4) Protecting the reservoir from harmful algal blooms (HABs).
This source water protection plan addresses the first issue by committing to sample the
Sandusky River before opening the intake and during pumping. This is a practice the
water treatment plant staff have followed for years, but they will analyse samples for
more constituents than in the past, and they will sample additional locations in the
source water protection area at various times of the year, to develop a better
understanding of what kinds and concentrations of constituents are entering which
portions of the watershed at what times.
The Contingency Planning section of this plan addresses the second concern by
sharing maps of Bucyrus’s source water protection area with the county Sheriff, who is
the first responder in the event of a spill. Any spills that threaten the source water will be
reported immediately to the water plant. Also, additional access points to the river will
be developed so that emergency vehicles can bring clean-up equipment to points
upstream from the intake. Contingency Planning also addresses a long-term inability to
use one of the reservoirs.
Protecting the reservoir from hazardous algal blooms will require careful observation
and sophisticated sampling for cyanobacteria and their toxins, and following Ohio EPA’s
guidelines for responding to a HAB if detected. The water plant is required by Ohio
EPA to regularly test for cyanobacteria and microcystins. Also, the City will promote the
efforts of Soil and Water Conservation District staff to reduce agricultural runoff.
Nutrients (nitrate and phosphate) in the source water promote HABs, so keeping these
nutrients on the fields and out of the Sandusky River should help prevent the
development of HABs in the reservoir.
The Implementation Plan provided in the following pages summarizes activities that are
ongoing in the city’s source water protection area.
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Implementation Plan
Activity

Responsible
Party

When
Implemented

Comments

SOURCE MANAGEMENT ACTIVITIES
Agricultural Run-off
BMPs. Encourage agricultural
Best Management Practices
(BMPs) to avoid agricultural runoff
and nutrient transport through
drainage tiles.

Soil and Water
Conservation
Districts (Crawford
County), Natural
Resources
Conservation
Service, Farm
Service Agency,
OSU Agricultural
Extension Service,
among others

Ongoing

Time Pumping. Avoid nutrient-rich
runoff by pumping water from
Sandusky River into the reservoir
only after sampling stream water
to ensure optimal quality

Bucyrus WTP staff

Ongoing practice
(annually, in winter)

Release Notification. Maintain
contact with local/area farmers;
notify when filling reservoir

Bucyrus WTP

Annually

Individual
farmer/SWCD/
Sherriff’s dept./
EMA

As needed.

Bucyrus WTP staff

Ongoing

Spill Notification. Ensure timely
Bucyrus WTP staff
notification of upstream spills from Sherriff’s dept.
railways and highways by having
EMA
map of the source water protection
area readily available

Ongoing

Farmers to notify plant of any
releases of any harmful
chemicals when reservoir is
filling.

If a spill does
happen upstream
while pumping,
pumps will be turned
off.

Harmful Algal Blooms
Training. Continue training of staff
in sampling algae/cyanobacteria
and identifying species

Railways and Highways

EDUCATION AND OUTREACH
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If a spill does
happen upstream
while pumping,
pumps will be turned
off.

Activity

Responsible
Party

When
Implemented

Comments

Consumer Confidence Report.
Include info on source
water protection plan in CCR.

Bucyrus WTP staff

Annually

CCR is updated
annually and made
available on City
web site

Web Page
Post information about source
water protection strategies on
the Water Plant’s web page

Bucyrus WTP staff

2019

Brochure
Brochures about Bucyrus’
source water protection plan for
distribution at appropriate
venues

Ohio EPA

2019

Water Shortages. Developed
plans for short and long-term
water shortages.

Bucyrus WTP staff

Ongoing

See Contingency
Plan.

Spill Response. Regularly update
contact information with first
responders, to ensure timely
notification.

Bucyrus WTP staff

Ongoing

Documented in
plant’s contingency
plan, which is
reviewed and
updated annually.

Bucyrus WTP staff

Daily, when pumping

Bucyrus WTP staff

Annually

Bucyrus WTP staff

Weekly during HABs
season

SOURCE WATER MONITORING
Raw Water Sampling
PWS staff will continue to sample
raw water at intake before &
during pumping to reservoirs
PWS staff continuing to sample
raw water at locations upstream to
develop better understanding of
upstream loading.
Cyanobacteria Sampling
Sample raw water at least
weekly,as required by EPA.
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Treat Reservoirs as
needed.

Source Water Protection Plan
for the City of Bucyrus
Purpose
The goal of this document is to summarize strategies that are ongoing and/or will be
pursued in the future to minimize the threats of contamination or water shortage to
Bucyrus’s source of drinking water, the Sandusky River. Although Bucyrus treats the
water to meet federal and state drinking water standards, conventional treatment does
not fully eradicate all potential contaminants, and beyond, conventional treatment is
often very expensive. By completing this plan, the City of Bucyrus acknowledges that
implementing measures to prevent spills and releases into the Sandusky River and its
tributaries can be a relatively economical way to help ensure the safety of the City’s
drinking water, while also improving river quality for other uses.
Why should a community have a source water protection plan? Water is a vital
part of all facets of our communities. It is essential to agriculture, to washing, to cooling
for industry and power stations, to moving wastewater away from populated areas and
above all, to drinking. In addition to being a basic necessity of life, clean & affordable
water can be an important economic driver. Many manufacturing plants use significant
amounts of water and can even decide plant locations based on the availability of
quality water. Clean water, provided at a reasonable cost, can attract new business and
residents which help fuel economic growth and prosperity.
Governments invest a significant amount of money and time in their water treatment
and distribution; keeping the water source clean keeps costs as low as possible. When
contamination occurs, it can have a huge financial impact on communities and entire
financial reserves can be wiped out. Contamination also disrupts lives and businesses,
creating a negative economic effect for the local community. Most importantly, when
drinking water is contaminated, the health of our families and fellow citizens is put at
risk.
Because it only takes one major event to drastically change the quality of your water
source, it is critical to plan ahead. Protection planning can prevent a future event
entirely, minimize a potential threat, or simply prepare the community for when
something does happen to the water supply. A source water protection plan can also
be used when evaluating potential development opportunities that may affect drinking
water supplies in the future.
✔ It helps the city provide the safest and highest quality drinking water to its
customers at the lowest possible cost.
✔ It establishes activities to minimize the threats to the source of drinking water.
✔ It helps to plan for expansion, development, zoning, and emergency response
issues.
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✔ It can provide more opportunities for funding to improve infrastructure, purchase
land in the protection area, and other improvements to the water system.

Background
Source Water Protection
Source water assessment and protection (SWAP) is a program administered by the
Ohio Environmental Protection Agency. The program started as the Wellhead
Protection Program, which was part of the 1986 amendments to the federal Safe
Drinking Water Act. In 1996, the Safe Drinking Water Act was amended again. Section
1453 was added, providing states with the necessary federal funding to complete
source water assessments for their public water systems. At that time, the program was
extended to include surface water systems and was renamed "Source Water
Protection.” It was the intent of Congress that public water systems use the information
in their source water assessment report to develop a drinking water source protection
plan. The background information presented here includes information from the
Bucyrus source water assessment report completed by Ohio EPA in 2003, but expands
on it considerably, using data collected by Bucyrus’s public water system staff and the
Total Maximum Daily Load (TMDL) study conducted by Ohio EPA between 1998 and
2005.
This plan was drafted by the City of Bucyrus’s Source Water Protection Planning Team,
with assistance from Ohio EPA and in consultation with state and local officials. A
source water protection team was formed to assist with implementation of strategies,
especially the outreach efforts. This team consists of:
Chad Slagle, Water Plant Foreman, City of Bucyrus
Dan Quaintance, Chief Operator, City of Bucyrus
Steven White, Lab Tech, City of Bucyrus

Public Water System Description
The City of Bucyrus is a community of approximately 11,850 people. The Sandusky
River serves as the raw water source for the city. Water is pumped from an intake on
the Sandusky into two upground reservoirs, whose earthen embankments are nearly 31
feet high, and they hold a total of, 1.18 billion gallons of water.
The water treatment plant is a Class III plant with an EPA rated design capacity of 3.0
million gallons per day (MGD). Currently, the plant is treating an average of 1.2 million
gallons per day. The water plant utilizes alum as a coagulant, carbon for taste and odor,
sodium permanganate for organic control, sodium hypochlorite for disinfection,
phosphate for corrosion control and fluoride. Potassium Permanganate is fed at
Outhwaite reservoir from April-October for zebra mussel control. The Reservoirs also
are treated with copper sulfate or a peroxide based Green Clean product as needed
throughout summer. The Outhwaite (1 Billion Gallons) & the Riley (1.8 Million Gallons)
reservoirs can provide approximately 983 days’ worth of raw water and are filled from
the Sandusky River only in the winter, when flows are relatively high and before
5

agricultural activities begin. The size of Bucyrus’ reservoirs enables the water plant to
provide drinking water throughout the year without refilling.

Description of Source Water Area
The Sandusky River serves as the surface water source for City of Bucyrus. The
Sandusky River is approximately 130.2 miles in length with a drainage area of 1,420
square miles and flows into the Sandusky Bay and Lake Erie. The water system intake
is located slightly more than 115.43 miles from the mouth. The protection area is
approximately 82 square miles. The average fall of the Sandusky River 3.9 feet per
mile. Annual average precipitation in the protection area is approximately 36-37 inches,
of which 11-12 inches become surface runoff. The predominant land use is agricultural
with 59.6% row crops, and 22.85pasture hay. The percentage cover for other land uses
include: 12.9% deciduous forest, 1.7% low intensity residential, 0.7% open water, 0.6%
commercial/industrial/transportation, 0.5% woody wetlands, 0.5% evergreen forest,
0.3% urban/recreational grasses, 0.2% high intensity residential, 0.2% emergent
herbaceous wetlands, and <0.1% mixed forest.

Potential Contaminant Sources
Possible threats to the surface water source include agricultural runoff (animal feedlots
and pesticide fertilizer application and storage), commercial sources, hazardous waste
landfill leachate, home construction runoff, oil/gas production activities, junk yard runoff,
and transportation related spills.

Area of Focus
While the entire source water area contributes to Bucyrus’ water supply, it is impractical
to focus on such a large area. Instead, Ohio EPA encourages a community to focus its
efforts on the corridor management zone (CMZ), which is defined as a zone that
extends upstream ten miles from the intake that is 1,000 feet wide on each side of the
main stem and 500 feet wide on each side of the tributaries (see figure 1). This area
includes the emergency management zone (EMZ), which is defined as a semi circle that
extends 500 feet upstream 100 feet downstream of the intake. It is especially important
that potential contaminant sources be minimized within EMZ, as a spill at this location
could easily result in contaminants entering the intake before the public water supplier
even becomes aware of the accident.
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Agricultural Activities
Runoff from agricultural fields brings silt, plant debris, pesticides, chemical fertilizers,
wastewater sludge and manure into waterways. Silt is especially abundant from plowed
fields. Applied materials are especially problematic when over applied, applied on
frozen ground, or applied before heavy precipitation. Farmers have no incentive to
overapply costly purchased fertilizers or pesticides, but it can be difficult to apply the
correct agronomic rate throughout the field. Agronomic rates can vary from location to
location, crop to crop, and season to season. Application of manure onto frozen ground
may occur simply because a farmer does not have enough room to store it all winter.
This practice can be avoided if manure storage capacity is increased. Application before
a heavy precipitation event may occur when a rainy spring forces farmers to start
planting and fertilizing whenever the fields are dry enough, even if more rain is forecast.
Other reasons are a miscalculation of the weather forecast or an overflowing manure
storage unit.
Because the Bucyrus water treatment plant operators only fill up the reservoir during the
winter, they avoid the lowest quality water of the summer growing season, but even
winter surface water may contain agricultural residues.
The impact of agricultural runoff on water treatment processes is profound. Organic
matter reacts with chlorine to produce disinfection byproducts such as trihalomethanes
(THMs) and haloacetic acids, which are carcinogenic as well as expensive to remove.
Nitrate and phosphate (“nutrients”) from fertilizers, sludge and manure promote the
development of algae (including cyanobacteria, which is known as “blue-green algae”)
in the relatively low-energy water of a reservoir. Algae is a major problem for public
water suppliers, as it clogs intakes and produces tastes and odors that are harmless but
unpleasant, and difficult to treat. Of greater concern, some strains of cyanobacteria
produce toxins that are unsafe for humans and animals to drink or wash in, even at very
low concentrations. Removing taste and odor compounds and cyanobacterial toxins is
very costly. For this reason, reducing agricultural runoff in the watershed is considered
a high priority for source water protection.
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Protective Strategies
Protective strategies for source water protection areas are presented in four categories:
strategies targeted to specific types of activities or facilities; contingency planning;
public education, and source water monitoring.

Specific Contaminant Source Strategies
Run-off from agricultural fields. Reducing runoff from agricultural fields requires the
voluntary cooperation of all the agricultural producers in a watershed, as there are no
regulations restricting the amounts of pesticides or fertilizers, including manure, that can
be applied on fields.
The staff from these agencies encourage farmers to implement best management
practices for avoiding runoff. Some favored practices include sowing winter crops to
hold the soil (and nutrients) in place, and using “tile stops” to hold nutrient-laden soil
water in place over the winter instead of allowing it to exit through drainage tiles into
ditches leading to the Sandusky River. Impacts from manure can be prevented by
increasing manure storage, constructing a roof over the manure storage area to keep
rain off, fencing livestock away from streams and rotating livestock from paddock to
paddock, to keep them from grazing down to the roots in any one area.
The Bucyrus water treatment plant staff have met with the Crawford County Soil and
Water Conservation District staff to ensure they are aware of the high priority for best
management practices in Bucyrus’ source water protection area.
Transportation. See Emergency Response—Contamination in the Sandusky
River
Cyanobacteria. See Emergency Response – Contamination in the Reservoir

Drinking Water Shortage/Emergency Response
The Bucyrus Water Department has developed procedures to address specific
emergency situations that can be expected to arise, and these are documented in the
Plant Contingency Plan, which is updated annually. Copies are kept at the water
treatment plant and the municipal building.
The following are issues that are specific to drinking water source protection. This
information has been included in the water plant contingency plan.
Emergency Response - Contamination in the Sandusky River
As noted before, the Bucyrus public water system is well insulated against
contamination in the Sandusky River because it has at least 2 years worth of storage in
its upground reservoirs. This enables the Bucyrus to pump only when raw water testing
at the intake indicates the water quality in the Sandusky River is optimal. If a spill was
reported in the Sandusky River, Bucyrus would take the following steps:
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1. Determine the following information:
a. Who made the first observation? What is their phone number and location
b. When did it happen?
c. What was spilled?
d. Where is it? (How long before it would reach the intake?)
e. Has the spill been reported to Ohio EPA?
f. Has the fire department or hazardous materials response team been notified?
2. If no notifications have been made, immediately contact emergency personnel and
agencies found in Appendix A of the contingency plan.
3. If it is safe to do so, visit the scene to make contact with on-scene personnel and
agencies.
4. Complete the following as soon as possible.
a. Perform a physical check on the pumping stations and their structural
integrity.
b. If it is determined that contamination did occur, immediately shut down all raw
water pumping.
c. Proper precautions must be taken during sampling to prevent exposure to the
contaminant.
d. Shut down treatment plant if deemed necessary.
5.

Once it is established that the water system is free of any contamination, obtain
the following information:
a. Who is responsible for the cleanup? Get phone numbers and other contact
information
b. What contractors or consultants have been sent by the responsible party?
c. What actions have they taken?
d. How long is clean-up expected to take?
e. Request that water plant personnel be included on the list for routine updates.

Contact Information and Access Points. The Crawford County Sheriff’s department
is in charge of letting water plant know of any contamination to river.
Emergency Response – Contamination in the Reservoir (Cyanobacteria)
The primary threat to the reservoir is the development of cyanobacteria (blue-green
algae), especially during the warm season.
The Bucyrus water treatment plant staff inspect the reservoir on a daily basis. During
the warmer months, when the surface is ice-free, they sample the water at least every
week for cyanobacteria as required by Ohio EPA, even if none is visible. When algae is
spotted, they sample it immediately and identify it under a microscope at the plant and
switch to other reservoir if deemed necessary. They will then follow the steps Ohio EPA
has recommended as a response to HABs:
a. If the genus is capable of producing toxins, the public water supplier will request
analysis of the raw and finished water for the expected toxin(s) and optimize
treatment for removal of cyanotoxins.
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b. If toxins are detected in raw water only, the water supplier will continue to
optimize treatment and increase powdered activated carbon dose, if necessary.
Monitoring will continue at least until cyanotoxin concentrations are less than half
Ohio EPA thresholds in the raw water for two consecutive weeks.
c. If toxins are detected in finished water below applicable thresholds, the water
supplier will seek guidance from Ohio EPA on further optimizing treatment and
initiate daily cyanotoxin monitoring.
d. If toxins are detected in finished water above applicable thresholds, Bucyrus will
follow the latest Ohio EPA guidelines on public notification and alternate water
supply.
Drinking Water Shortage – Long-Term Loss of Source
There are primarily two kinds of contingencies that may create a long-term
loss-of-source for a surface water system with an upground reservoir: a drought that
dries up the water source or a catastrophic event that would undermine the structural
integrity of the reservoir (e.g., earthquake, failure of a reservoir embankment, etc.). A
drought so severe that it would cause the Sandusky River to dry up for multiple years
seems improbable, but it is a scenario that becomes less preposterous over time.
(see Contingency Plan pg. 31)
Funding for Water Emergencies
No special funding is set aside for water emergencies. Funds designated for water
system capital expenditures would be used.

Public Education and Outreach
Consumer Confidence Report. The Bucyrus public water system publishes a
Consumer Confidence Report (CCR) annually, as required by the Safe Drinking Water
Act and Ohio Administrative Code 3745-96. The CCR is available on the city’s web site
at www.cityofbucyrusoh.us.
Plant Tours. The Bucyrus public water system staff conduct plant tours upon request.
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Outreach to Schools. Crawford County SWCD has an educational program with all
area schools.

Water Quality Monitoring
The City of Bucyrus’ water treatment plant personnel monitor raw water quality daily at
the intake for nitrate while pumping. When a rain event takes place, pumps are shut off.

Updating the Plan
A protection plan is not a static document. Over time many issues related to protection
planning will change- existing potential contaminant sources will close, new education
and outreach opportunities will become available, new partners in protecting the
drinking water source will be identified. The protection plan needs to plan for these and
other events.
The City of Bucyrus commits to reviewing the Drinking Water Source Protection Plan
every 3 years.
Updating the SWAP Assessment
Each review of this plan will include consideration of the following questions:
Water Treatment Plant Updates
● Has the water usage increased or decreased since the last review?
● Have any new treatment protocols been added?
16

● Has a reservoir or intake been added or removed?
● Have there been any significant changes in flow in the Sandusky River?
Changes to the intake be reported to Ohio EPA’s source water protection program so
that the source water assessment can be adjusted (if necessary) to reflect new sources
of drinking water.
Potential Contaminant Source Inventory
● Has the extent of the protection area changed?
● Has the community developed rapidly?
● Have land uses in and around the protection area changed?
● Has management of businesses in the protection area changed?
If the answer to any of the above questions is yes, Bucyrus will update the inventory or
conduct a new inventory. Bucyrus may contact Ohio EPA’s Source Water Protection
staff in the district office for guidance or assistance in conducting the inventory.
Evaluating the Effectiveness of the Protective Strategies
In order to evaluate if the protective strategies in this Source Water Protection Plan are
achieving the desired outcomes, Bucyrus will consider the following types of questions
and write any changes into the Protection Plan.
● Do we have reason to be concerned about how the drinking water source
protection area may be used in the future?
● Should we consider trying to better protect it through a county resolution or
township ordinance?

Pollution Source Control Strategies
● Have we followed our own schedule of implementation/timeline for each of the
pollution source control strategies?
● Are there new potential contaminant sources that need to be addressed with new
pollution source control strategies?
● Have we implemented any new protective strategies that are not documented
here?
● Did any of our strategies result in removal or elimination of a potential source?
● Did any of our strategies result in individuals modifying practices to decrease the
risk of contaminating the drinking water source?
● Did our coordination with other groups (SWCDs, Fire Chief, local health dept.,
etc.) contribute to the implementation of protective strategies?
● Have the partnerships developed during plan implementation been productive?
Education and Outreach
● Have we followed our own schedule of implementation/timeline for each of the
educational strategies?
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● Are there any new groups in the population that we need to target with education
and outreach strategies?
● Have we implemented any new educational strategies that are not already
documented here?
● Has education and outreach targeting any specific group resulted in actions that
reduced or could potentially reduce the risk of contaminating the drinking water
source (e.g., septic system owners conducting regular maintenance, farmers
adopting best management practices)?
● Have we received additional funding to continue any particular education and
outreach strategy?
● Have we received any accolades, awards or recognition from outside entities or
organizations for our educational efforts?
● Have we had any unsolicited requests for SWAP-related education (such as
requests for plant tours, requests for presenters/speakers at events, etc.)?
● Did our coordination with other groups (SWCDs, local health dept., local
watershed group, etc.) contribute to the successful development and
dissemination of SWAP-related information?
● Did we have sufficient staff and resources to complete all the planned
educational efforts?
● Have educational efforts been cost effective? Efficient? (Consider level of
attendance, attentiveness and participation by audience, comments received,
etc., vs. the cost to facilitate the event ) Should the frequency of the outreach be
increased, decreased, or remain the same?
● Have the partnerships developed during plan implementation been productive?
● Have any of the target groups contacted the public water system for additional
information about something they saw or heard about through these activities?

Drinking Water Shortage/Emergency Response
● Are there any updates to the Drinking Water Shortage/Emergency Response
Plan?
● Did our coordination with emergency responders at the local and county level
result in better communication and handling of spill incidents that could impact
our drinking water?
Raw Water Monitoring
● Have we followed our raw water monitoring plan (i.e., sampled at the specific
frequency, analyzed for the appropriate parameters, etc.)?
● Have there been any significant changes to our water quality?
● Do we have sufficient water quality data or other reasons to conclude that
ground water monitoring can be cut back or is no longer needed?
● Are there new water quality, potential contaminant source, or land use issues that
would influence the need to expand our water quality monitoring network?
● Does our raw water monitoring plan need to be updated for any reason?
Revising the Plan
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Upon review, if any revisions of the SWAP Assessment Report are needed, Bucyrus will
contact Ohio EPA’s Northwest District office for guidance. Also, if the local planning
team makes any substantial changes to Bucyrus Protection Plan, a copy will be
forwarded to Ohio EPA for concurrence. The revision will be documented on the front
cover by adding “Revised [date]” beneath the date at the bottom of the page.

19

