
HISTORY OF THE BUCYRUS WATER TREATMENT SYSTEM  

The original water system was installed in 1882.   It consisted of Walker steam pumps under private ownership of the Bucyrus Development Company. This system consisted of steam pumps pumping water directly from the Sandusky River to the mains made from wood laid in the principal streets of the City.  The mains were expanded from time to time. In 1926 City of Bucyrus purchased the water works from the Bucyrus Development Company.

In 1900 a 40 acre impounding type, raw water storage reservoir #1 (Neff Reservoir) was constructed 2 miles northeast of Bucyrus along State Route 98 and Beechgrove Road.   Capacity 90,000,000 gallons, watershed area of 1.75sq miles of runoff. Gravel boat ramp at the north end of reservoir off Beechgrove Road.                      










In 1919 a 38 acre impounding type, raw water storage reservoir #2 (Pines Reservoir) was constructed 2 miles northeast of Bucyrus along Stetzer Road.   Capacity 58,000,000 gallons, watershed 2.50 sq miles of runoff.   Gravel boat ramp on Stetzer Road.

In 1955 a 30 acre upground type, raw water storage reservoir #3 (Roy Riley Reservoir) was constructed 2 miles northeast of Bucyrus lies south of State Route 98 on Kiess Road.   Capacity 180,000,000 gallons filled from Sandusky River.   No boat ramp. 10 foot wide 1.25 mile the top track.

In 1982 a 150 acre upground type, raw water storage reservoir # 4 (Paul R. Outhwaite Reservoir) was constructed 2 miles northeast Bucyrus along State Route 98.   Capacity 1,000,000,000 gallons filled from Sandusky River.  Two-lane concrete boat ramp at the south end along State Route 98.  Parking additional lots located on Beechgrove Road and Kiess Road.  12 foot wide,  2  mile around the top gravel track.

Treatment of water by filtration was started in 1914 when two tub type sand filters were constructed.   At the same time a five hundred thousand gallon clearwell was built to meet the demand for potable water. An additional 1 million gallon in ground storage clearwell was constructed in 1943, construction of a 500,000 gallon water tower on Warren Street. 

Plans for replacing the original 1882 pumping station were completed late in 1945, but with many of the materials needed in construction of such a project in short supply due to the reconversion from the war production, it was decided to defer construction.   As it developed, construction cost continued to rise until early 1948 when they seemed to level off.

By 1948 the need for additional plant capacity was so great that the construction of the water plant could not be delayed longer.   Authorization to proceed was granted by council, and on June 8 bids were opened and the successful bidder was Richland Construction Company of Mansfield with a bid of $463,206.00

Construction was begun in September, 1948 and progressed slowly through the winter.   Slow delivery of some materials, particularly pipe and fittings slowed the overall progress.   Even in the fall of 1949 the filter wing was delayed to allow lowering of steel pipe in large sections into the pipe gallery.

Competent brick layers were also in short supply and the building proper rose slowly.   However, by the time cold weather set in late in the fall of 1949 the building was closed in and the erection of equipment and finishing of the building begun.   Finally in May, 1950 the equipment was tested out and the plant placed in continuous operation.

THE 1950 PROCESS
The raw water flows by gravity from impounding reservoirs on the Sandusky River through an 18 inch supply line to the forebay of the plant.  Here at normal reservoir levels it flows over a weir into a compartment from which it divides and flows through the propeller type raw water meters into the rapid mix tanks.   At low reservoir levels the raw water is pumped by low lift from which it flows through the propeller meters to the rapid mix tanks. 

The alum is fed to the raw water as it leaves the forebay ahead of the propellers meters.   The lime and if used the activated carbon are fed into the rapid mix tanks.   The soda ash is fed into the flocculation tanks.

The chemicals fed at or ahead of the rapid mix tanks are thoroughly agitated by propellers of the rapid mix units.   The water thus mixed passes to the flocculation tanks through a rectangular port.   Here the slow mix units slowly roll the contents during the 45 minute retention period, promoting the growth of floc by collision of particles.  The flocculation units have variable drives to afford flexibility in working and the most efficient operation.

The effluent from each flocculation tank passes through two 20 inch steel pipes to the center baffle walls of the settling tanks, from which it is diffused both directions to obtain maximum settling during the 190 minute retention period.   As the water passes over the weirs and into the main collecting channel.
The excess alkalinity in the water at this point is reduced in the recaronation tank, by diffusing carbon dioxide through it.  Carbon dioxide is produced by burning No. 2 fuel oil in a unit designed specifically for this purpose.   Air is forced into the horizontal combustion chamber, where the oil admitted and burned, and Co2 is piped to the diffuser in the recarbonation chamber.  A stream of water is directed against the Co2 as it escapes from the diffuser manifold, therby breaking it up into finely divided particles that can be readily absorbed by the water.   The stabilized water then flows by gravity to the filters. 

The arrangement of tanks and piping provides a choice of parrallel, series, or split flow treatment.  The water level is carried1.14ft. higher in the west or No.1 tank normally.   This gives the head differential necessary for series or split flow treatment.   The weirs in the No. 2 tank can be set at the same elevation as the No. 1 if it is desired to operate in parallel at all times. 

The three filters each with an area of 292 sq. ft. are equipped with porous plate (carborundum) filter bottoms.   This eliminates the need for graded gravel layers between underdrains sand the sand, and gives uniform distribution of water in filtering or backwashing.


The flow of water through the filters is regulated by rate of flow controllers.   All valves involved in backwashing are hydraulically controlled from the filter tables on the filter operating floor.   The filtered water passes into the clear well under the filters or to the filtered water basins outside both.

The high service pumps take suction on the clear wells and deliver it to the distribution system.   One new 2100 g.p.m. motor driven is installed in the new 1950 plant and two pumps from the 1943 old plant, one at 1700g.p.m.  American Well Works pump with a sterling gasoline engine driven has been provided with an electric motor for normal operation.   The other pump is a 1700 g.p.m. motor driven Worthington pump.  The high service pumps are automatically controlled by pressure governors operating off the line pressure.

Chlorine can be applied at the following points in the plant: the raw water just ahead of the forebay, the filter influent line, the filtered water just ahead of the clear well, and on the high service suction lin from the filter clear well.   Two chlorinators are arranged so that one may be taken out of service at a time for any maintenance work that may require.

Backwashing accomplished with a 4400g.p.m. vertical pump, taking suction on the filtered water basins.   The pump can be started at the filter operating tables, where push button stations are mounted.   Waste wash water is discharged into a 24 inch line leading to the river.


1977-78 Renovate and Enlarge Existing 1950 Plant

Due to increased demand for water, largely from increased industrial demand and to more stringent requirements of the regulatory agency, it was necessary to renovate and enlarge the existing plant built in 1950.   Construction was started on the new plant in June 1977 and was completely functional in February 1979.  The new plant provides increased pumping capacity, greater settling capacity, modern chemical feeders, better instrumentation, a very modern laboratory and provides for maximum daily output of 4.25 million gallons per day.   

Following is a nontechnical description of the chemistry of the treatment process as used in Bucyrus, Ohio.  A more detailed and technical discussion is available for those who are interested.

   
CHEMICALS USED
Aluminum Sulfate Liquid

Quicklime (Calcium Oxide)

Caustic Soda (Sodium Hydroxide)

Potassium Permanganate

Activated Carbon

Sodium Hexametaphosphate

Hydrofluosilicic Acid

Liquid Chlorine
ALUMINUM SULFATE is a coagulant and reacts with alkalinity naturally present in the water or by alkalinity added in the form of quicklime to form hydrous aluminum oxides.  These oxides aluminum are a gelatinous sticky material that is agglomerated to greater size by stirring which known as coagulation.  Silt and other foreign material is trapped by the sticky aluminum and is removed by the settling basins that follow coagulation.

QUICKLIME when added to water reacts with water to form calcium hydroxide and is used to remove carbonate hardness.  (Calcium and magnesium bicarbonates) The calcium bicarbonate reacts with the hydrate lime (calcium hydroxide) to form normal calcium carbonate which is insoluble and is settled out.   Magnesium bicarbonate also reacts with calcium hydroxide to form magnesium carbonate. Since magnesium carbonate is quite soluble it is necessary to add sufficient additional lime to form magnesium hydroxide which is insoluble and is settled out.

SODIUM HYDROXIDE will remove both carbonate and noncarbonate hardness.   When sodium hydroxide is reacted with calcium bicarbonate one mole of normal calcium is formed and settled out.   At the same time a mole of sodium carbonate is formed which reacts with the calcium and magnesium salt of nitrate, sulfate and chloride and forms the corresponding sodium salts.   Sodium salts do not cause hardness in water.

POTASSIUM PERMANGANATE is a material used to remove certain tastes and odors from the water by oxidation.

ACTIVATED CARBON also removes odors by absorption.

SODIUM HEXAMETAPHOSPHATE is a sequestering agent and helps to hold traces of iron and calcium salts in solution as the water passes through the distribution system.

HYDROFLUOSILICIC ACID is fed in small doses to raise the fluoride level to one milligram per liter to prevent tooth decay.

LIQUID CHLORINE is purchased in ton cylinders compressed to a liquid.  It is evaporated to a gas and fed in small amounts into the water to kill harmful bacteria.   Chlorine may also be used as an oxidizing agent for odor control.

GENERAL DESCRIPTION
The water treatment plant treats surface water supplied by four reservoirs, located northeast of town and the Sandusky River.  The treatment plant provides turbidity removal and softening by the use of alum, lime.  The unit processes provided are raw water pumping, rapid mixing, flocculation, settling, recarbonation, post settling filtration, chlorination and high service pumping.  The waste lime sludge is discharged to sludge storage lagoons.

CAPACITY OF PLANT

Design Flow 4.2 mgd  (2,920 gpm)

Peak Flow     6.3 mgd  (4,400 gpm)

RAW WATER PUMPING
Under normal conditions, raw water can be fed into the plant by gravity flow from reservoirs.   When the reservoir water levels are low, the following raw water pumps (low service) are provided to pump to the rapid mix tank.

1( 3000 gpm constant speed
1( 3000 gpm variable speed

The combined capacity of the 2 pumps is 4400 gpm.

RAPID MIXING

The rapid mix tank is 8' x 8' x 10' WD and provides a detention time of 96 seconds at 4.2 mgd.   A 5 horsepower mixer is provided to blend the chemicals with the raw water.   Alum, lime are fed in the rapid mix tank to provide coagulation and softening.

FLOCCULATION AND SETTLING
Two circular combined flocculation and settling tanks are provided following the rapid mix tank.  Each tank is 65 feet in diameter with a side water depth of 13.5 feet.   Each tank provides 30 minutes flocculation time and 3.2 hours of settling timeat a flow rate of 2.1 mgd.

RECARBONATION



Two recarbonation tanks, each having acapacity of 62,000 gallons provide a total detention time of 42 minutes at a flow rate of 4.2 mgd.

POST SETTLING




Two post settling tanks are provided following recarabonation.   Each tank has a capacity of 165,000 gallons which provides a total detention time of 1.8 hours at a flow of 4.2 mgd

FILTRATION
There are five filters, each 18'-0" x 16'-3”, providing a total filter area of 1,462 square feet.   At the design flow og 4.2 mgd, the filter rate is 2 gallons per minute per square foot of filter area.

FINISHED WATER CLEAR WELL

Following filtration, 1,700,000 gallons of finished water clear well capacity is provided.   This is 40 percent of the design capacity of the plant (4.2 mgd ).

HIGH SERVICE PUMPING
The high service pumps take suction from the finished water clear well and discharge to the distribution system.   The pumps provided are listed below:

2( 1,460 gpm

2( 2,100 gpm

The pumps are designed to provide a combined pumping rate of 6.3 mgd with the largest pump out of service.  The pumps are automatically controlled by the water level in the distribution system(s elevated tank.

CHLORINATION FACILITIES

The chlorination facilities include a storage room for four I ton chlorine cylinders and a separate chlorine feed room containing two wall - mounted gas chlorine feeders.   Each chlorinator is capable of feeding up to 200 pounds of chlorine per day.

WASTE LIME SLUDGE 

Waste lime sludge is automatically withdrawn from the two settling tanks.   Two 350 gpm sludge pumps (one standby) pump the sludge to two sludge lagoons having a total volume of 1,050.000 cubic feet (7,800,000 gallons).   The lagoons have storage capacity of about 10 years of operation.

STANDBY POWER
In case of electric power failure, a 240 kw standby engine-driven generator will provide sufficient power to treat and pump a minimum of 3 mgd.   The generator automatically comes on-line upon power failure.

CHEMICAL FEED FACILITIES
Two lime feeders and slakers (one standby) are provided for feeding pebble lime.  A storage tank provides bulk lime storage.

Facilities for feeding liquid alum included two 4,700 gallon fiberglass storage tanks, metering pumps and necessary piping.

Two 3,500 gallon fiberglass tanks, a 250 gallon day tank, transfer and metering pumps and associated piping are provided for feeding caustic soda.

LABORATORY FACILITIES
The laboratory facilities at the at the water plant are among the most complete and well equipped facilities in the state. The facilities include separate chemical preparation lab, chemical lab, bacteria lab.

