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Emergency Notification and Assistance Telephone List:

Discharges or spills of oil or hazardous substances:
Missouri Department of Natural Resources, Phone: 1-800-361-4827
City of Springfield Fire Department, Phone: 417-864-1500
City of Springfield Police Department, Phone: 417-864-1810
National Response Center, Phone: 1-800-424-8802

Emergency assistance, information and guidance is available from:
U.S. Environmental Protection Agency, Region 7 Phone: 913-281-0991
Missouri Department of Health and Senior Services, Phone: 573-751-6400
State Emergency Management Agency (SEMA), Phone: 573-526-9100
Missouri Region Poison Center, Phone: 1-800-222-1222
Safe Drinking Water Hotline (U.S. EPA) 1-800-486-4791 (office hours)

Local Utility Contact Information:
Call the Manager - Water Resources at 417-831-8504
Call the Assistant Manager-Water Treatment and Supply at 417-831-8376
Call the Assistant Manager - Laboratories at 417-831-8822

Contact Information for Water Supply
City Utilities P.O. Box 551 Springfield, MO 65801
Public Water Supply ID Number: 5010754
City Utilities of Springfield
301 E Central Springfield, MO 65801
Phone: 417-831-8504
County: Greene
Website: www.cityutilities.net
Chief Operator Tim Neely Phone: 417-831-8947
Contact Person Roddy Rogers, Manager Phone: 417-831-8504



http://www.cityutilities.net/

Chapter 1: Introduction

Purpose and Objectives

This plan can be used to provide education to the public about the water supply in your community. Source
Water Protection is about protecting the public drinking water supply and is a fundamental step in enhancing
public health and welfare of the community. The information in this book can guide you to becoming informed
and educated on protecting the environment and watersheds in which we live, work and play.

Source water protection means to protect, preserve and, in some cases, enhance the quality of water resources
that we use every day. This means the water we drink, as well as the water we use in agriculture, industry and
recreation. Individuals have the opportunity to help protect water and make a positive impact in the watershed
where they live. Every drop of water is a precious resource that should not be wasted.

Water customers and concerned citizens can help protect our source water by the daily choices of what potential
contaminants we use, where we use these contaminants and what we do with the leftover products. You can
also become involved by serving on an action committee or volunteering to help clean water efforts taking place
in your community. To find a watershed group in your area, see the resources list.

Background Information

Springfield-Greene County lies on a relatively flat watershed divide and is drained by the headwaters of the Sac

and the James Rivers, which flow generally north and south of the divide respectively. The Little Sac Watershed

is 390 square miles and includes Fellows Lake, McDaniel Lake, and Stockton Lake which make up the majority

of the City of Springfield's public drinking water supply (see figure 1). In 1998, the Little Sac River was placed on

the 303d list for bacterial contamination, for which a TMDL for Fecal Coliform was approved in 2006. In 2009, in

a joint effort between the WCO and the Greene County Soil and Water Conservation District (GCSWCD), a nine
element watershed managementplanent i t |l ed A The Upper rndagdarmentSaR|l avMad ew
developed. It was accepted by Missouri Department of Natural Resources on July 8, 2010.

The Little Sac Watershed lies within the Springfield Plateau sub-region of the larger Ozark physiographic region.
In this area, Mississippian-age limestone predominates. Large springs drain the upland portions of the Little Sac
Basin, including Fulbright Spring (the original and a current source of drinking water for Springfield) and Sander
Spring which fills Valley Water Mill Lake. This geology can provide connected underground passages for surface
water to interact with groundwater.

The Little Sac Watershed is about 90 percent privately owned land and therefore the land management of the
drinking watershed is largely voluntary. Many citizens who live inside the watershed(s) that provide our drinking
water live outside the public water supply service area. Those citizens, however, almost always have private
wells, and therefore, source water protection and education can still be of great benefitd whether or not they are
a City Utilities customer. A Source Water Protection Plan (SWPP) is a very important tool for coordinating
effective protection of the environment and watersheds in which we all live, work and play.



Geology and Groundwater

The Ozarks, including the Little Sac River watershed, are well known for karst geology characterized by
numerous sinkholes, caves, bedrock fractures and streams. The karst developments that are typical of the
Springfield plateau aquifer are mostly located in the southern portion, more urban and suburban portions of the
Little Sac River Watershed. (Figure 1).

Two aquifers lie under the Little Sac River Watershed. The Ozark aquifer is a high-yielding, deep confined
aquifer of generally very good quality. It provides for municipal, agricultural, and industrial water. The Springfield
plateau aquifer is an unconfined shallow aquifer located from near the surface down to 200 to 300 feet and is
recharged by precipitation. The shallow aquifer was generally of fairly good quality and was a major drinking
water supply resource until the mid-1950s. Karst geologic conditions combined with improper investigation and
construction techniques can result in contamination to the shallow aquifer. Contamination of this aquifer has
prompted stricter regulations for wells, which now require wells to be drilled to the deep aquifer and cased
through the shallow aquifer. Most of the domestic water is now pumped from the deep Ozark aquifer, but the
Springfield plateau aquifer still provides agricultural and industrial water.
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Figure 1: Map of Sinkholes in Little Sac Watershed



Land Use

The Little Sac River Watershed is located in the Ozark Border Area, Major Land Resource Area

(MLRA). This area is part of the northeast and central farming forest region. The Ozark Border MLRA is
comprised of approximately 35 % forest, 25 % pasture mainly of introduced grasses and legumes, and 40 %
cropland. Feed grains and hay are the main crops. Summer droughts and steep slopes limit the use of the land
for crop production. Shallow wells, small creeks, or springs are often used for livestock needs. Deep wells supply
drinking water and water for high volume uses. This area supports oak-hickory forests. The grassland supports a
combination of introduced and native tall-prairie grasses consisting mainly of indian grass, littlebluestem, big
bluestem, and switch grass. Introduced grasses include fescue, annual crab grasses, and Kentucky bluegrass.
The pastures are mostly in fescue grass over-seeded with red clover.

The watershed consists mostly of grassland (67 %) and forests (30 %). The grassland designation includes hay,
pasture, and land enrolled in the Conservation Reserve Program (CRP). Hay and CRP land, which are
sometimes considered cropland, behave more like grassland in terms of runoff, erosion, and nutrient loads and
have been left in this class. Urban areas comprise 2.4% of the watershed. A high contamination potential exists
due to the high urban population density and the amount of impervious surfaces. Estimates indicate that the
most urbanized portion of this watershed has about 25% imperviousness.
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Figure 2: Upper Little Sac River 2005 Land Use Map



Chapter 2: Source Water Information

The Cityof S p r i rmpuaplicidrenkind @ater is supplied by a combination of groundwater and surface water
sources. It consists of two groundwater wells, three surface water impoundments, Stockton, Fellows, and
McDaniel Lakes and two reservoirs, Fulbright and Valley Water Mill.(Figure 3).

Figure 3: Source Water Map
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Water System Contacts:

Roddy Rogers, P.E.
Manager i Water Resources
(417) 831-8504

Kem Reed, P.E.
Assistant Manager i Water Treatment & Supply
(417) 831-8376

Tim Neely

General Supervisor i Water Treatment & Supply
Chief Operator

(417) 831-8947

City Utilities operates and maintains a complete water system that currently serves approximately 80,600
residential, commercial, and industrial customers. City Utilities has managed the City of Springfi el d6s ent i
water supply, treatment, and distribution since 1957.

Supply

Water is supplied to the Springfield water system from three lakes, a river, two wells, and a spring. The three
lakes are McDaniel Lake, Fellows Lake, and Stockton Lake. Fellows and McDaniel Lakes are located on the
Little Sac River and share a combined watershed. The total combined capacity of the Fellows and McDaniel
impoundments is approximately 11.5 billion gallons. Water from McDaniel Lake is pumped to the Fulbright WTP
through 24-inch and 30-inch transmission mains. The McDaniel Pump Station includes 9.5 mgd, 13.5 mgd, and
23.5 mgd pumps. The 9.5 and 13.5 mgd pumps are equipped with diesel back-up power. City Utilities
continues to optimize its program for chemically treating McDaniel Lake to reduce taste and odor issues,
including ongoing testing of an alternative algaecide that can be more easily applied.

Water from Fellows Lake supplies the Blackman Water Treatment Plant (WTP). Water from Fellows Lake is
pumped to the Blackman WTP using four pumps, rated at 15 mgd each. Fellows Lake water can also flow along
a natural streambed into McDaniel Lake (and then be pumped to the Fulbright Treatment Plant). Water from
Stockton Lake is pumped from the Stockton Pump Station to Fellows Lake through the 30.1 mile, 36-inch
pipeline. The pump station and pipeline can currently deliver 15.0 mgd to Fellows Lake, McDaniel Lake, Fellows
Lake Pump Station or a combination of the three. This supply source can be expanded by 15.0 mgd with the
installation of an additional intake pump and a booster station at a site along the 36-inch pipeline. CU has a
contract with the Corps of Engineers (COE) for 50,000 acre-feet (yield of about 30 mgd).

Raw water is also supplied from the James River and is pumped to the Blackman WTP for treatment when river
flows are high enough to allow this. CU is required to leave a Corps of Engineers permit-specified flow in the
river and cannot pump from the river if flow is below this permitted flow quantity. There are five vertical turbine
pumps at the James River intake structure, two with capacities of 5.0 mgd each and three with capacities of 10.0
mgd each.

The most well-known source of water on the Springfield water system is the historic Fulbright Spring, which is
connected by natural underground channels to Valley Water Mill Reservoir. This raw water is treated at the
Fulbright Treatment Plant.

Raw water is also supplied by two wells. Well No. 1 at the Fulbright Treatment Plant supplies raw water directly
to the treatment plant. Well No. 12 (3952 S. Kansas Avenue) supplies water directly to the distribution system
after treatment with chlorine and fluoride at the site.



Current work continues in several areas to actively monitor and protect Springfield watersheds. Construction
permits require active erosion control and the City, CU and the County are working cooperatively on stream
corridor buffers.

Distribution

Distribution is composed of a network of pipes, storage tanks, and booster pumping stations. There are over
1250 miles of mains varying in diameter from 1 % to 48 inches that are made primarily of cast iron, ductile iron,
concrete, and polyvinyl chloride (PVC). Other materials in the system include asbestos cement (AC) and high
density polyethylene (HDPE). Water is distributed from each plant in transmission mains varying in diameter
from18 to 48 inches. There are four pressure planes and the majority of the system is looped. Elevated and
ground level storage tanks are in place to handle changes in water use and to maintain adequate pressures.
The total system storage is 18.25 million gallons. An additional 10-12 million gallons of storage would achieve
the industry standard of storage approximately equal to an average day usage. Additional storage is included in
the long range plans.

Treatment and Current Disinfection Procedures

Most of the raw water is treated at two main facilities, the Blackman WTP and the Fulbright WTP. The combined
peak day capacity of both water treatment facilities and the distribution system well is 68.1 mgd.

Both the Blackman WTP and the Fulbright WTP utilize Honeywell TDC 3000 computers for data acquisition,
recordkeeping, and process control. These systems use back-up uninterruptible power supplies for continuous
operation. Both plants can be operated and controlled from the Fulbright WTP Control Room by one Water
Plant Operator. The Blackman WTP is remotely operated.

. Water Tower
Source —

Conserve Water!

The benefits of using less are many: taking less
from the environment, treating less to drink, and
riomiltration reducing wastewater volume (which also must
be treated.)



Fulbright Water Treatment Plant

Fulbright is located north of the city and the present plant was constructed between the years 1937 and 1941
and has a firm capacity of 20.6 mgd. It is one of two plants in Springf
treatment and pumping take place to supply water to the customers of City Utilities.

As raw water enters the treatment process, certain chemicals are added: polymer as a coagulant for settling,
carbon to control taste and odor, and chlorine as a disinfectant. These chemicals are mixed with the raw water
in the rapid mix. Another oxidant, potassium permanganate, may be added at McDaniel Lake.

The raw water then enters flocculation chambers where
flocculation chambers the raw water then flows into the settling basins wherethe Af |l oc o6, t oget hert
particles, settles out of the water.

The settled water is then collected over a weir system and is filtered by six (6) dual media filters.

The filtered effluent water then enters the clearwell where post chlorination takes place to ensure a free chlorine
residual of 1.0 mg/l (winter dosage) or 1.2 mg/l (summer dosage). Soda ash is added for pH adjustment.
Fluoride is then added to the product at a 1.0 mg/l dosage rate. From the clearwell the finished product is
pumped into the distribution system. The pumping facility at Fulbright consists of four (4) high service pumps: 4
MGD, 8 MGD, 11 MDG, and 13 MGD. All four pumps are equipped with auxiliary power: three with diesel
engine drives and the fourth with power from a diesel engine generator set. Residuals from the treatment
process flow to an old quarry, owned by City Utilities. Decant is pumped back to the head of the treatment
process.
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Blackman is | ocated southeast of the city and was put i
water supply system where total treatment and pumping take place to supply water to the customers of City
Utilities. It currently has a firm capacity of 46 MGD.

As raw water enters the treatment process certain chemicals are added: polymer as a coagulant for settling,
carbon to control taste and odor, and chlorine as a disinfectant. Another oxidant, potassium permanganate, may
be added.

The raw water then enters the primary flocculation chambers where the coagulant is gently agitated to form a

Anfl oco. From the flocculation chambers the raw water
together with foreign particles, settles out of the water, while clarifier arms scrape settled sludge to the center of

the basin where it is removed through blow-off valves.

The settled water then passes through the secondary flocculators and clarifiers. Secondary coagulant and
carbon may be added at this point if necessary. The settled water then continues down the settling basins to the
filter inlet gates.

Water at this point may be fed into the four (4) filters associated with the appropriate settling basin or may also
be fed into the adjoining four (4) filters through cross-over piping linking each basin to all available filters. This
arrangement may be used when one basin is out of service. All eight (8) filters at Blackman have been
converted to dual media, anthracite/sand. A program began in FY98 to convert the filters to deep-bed, air-scour
with bigger pump units which will increase each filters capacity from 4.25 MGD to 7.5 MGD. Six have been
increased to 7.5 MGD and two remain 4.25 MGD. After filtration the water is chlorinated to insure a chlorine
residual of 1.0 mg/l (winter dosage) or 1.2 mg/l (summer). Fluoride is added at a 1.0 mg/l dosage rate. The final
additive to adjust pH is soda ash. The treated water leaves the plant and goes south via a 36-inch pipeline and
north via the new 30-inch pipeline. Construction of an on-site generated disinfection system was completed in
2013. The plant has dual power feeds from one substation.
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McanieILake

McDaniel Lake is a 1.5 billion gallon reservoir created by a nearly 50 foot high, 1,200 foot long concrete gravity
dam and spillway. The 300 acre lake is located on the Little Sac River four miles north of Springfield, one mile
upstream of the confluence of the Little Sac and South Dry Sac Rivers. The 484 foot long concrete spillway
consists of twenty-two bays, each 21 feet long separated by support structures. Two slide gates previously used
to control lake levels were retired in place. The 39 square mile watershed that feeds the lake includes Fellows
Lake. Twenty square miles of the watershed feeds Fellows Lake. The remaining 19 square miles lies below
Fellows Lake and feeds McDaniel Lake (Figure 3). Its purpose from the time of its construction in 1926 1 1929
to the present is water supply for Springfield.

Water from the reservoir is pumped to the Fulbright Treatment Plant by pumps rated at 9, 13, and 23 MGD. The
intake ports are housed in a square concrete shaft built onto the upstream face of the dam. Intake port
elevations are at elevations 1113 & 1099. Normal pool is at 1127. The pumps are housed in a structure located
at the toe of the concrete dam. The two larger pumps have diesel backup, and two above-grade diesel fuel
tanks were installed on site in 1999. Energy is supplied by a CU 13.2 kV electric transmission line from the
south. Potassium permanganate can be introduced at the pump station to help remove taste and odor
compounds and provide some disinfection. A carbon feed system was added in 2003 to further control taste and
odor issues as they arise.
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Fellows Lake

Fellows Lake i s g@imarydnrgihgiwatér dodrse and its largest. Fellows storage reservoir lies
approximately 4 % miles north of Springfield at the upper end of the Little Sac River Drainage area. The 815
acre reservoir holds approximately 10 billion gallons and is fed by a 20 square mile watershed. The earthen
dam, built during the drought of 1954 and 1955, is 102 feet high and 2100 feet long. The dam transitions into a
concrete chute 100 feet wide and 1600 feet long. Not long after construction, grouting was performed to seal
leakage under and around the sides of the dam.

Recreational areas are provided and maintained around the lake for general public use; however certain areas
are restricted to protect the water supply. Boat motor horsepower is also restricted. A contract operated marina
and MO Department of Conservation-operated seasonal duck hunting are also provided.

The pump station, completed in 1983, sits about 100 feet downstream of the dam at the south end of the
embankment. There are 4 pumps each rated at 15 MGD. The maximum rated capacity with one pump out of
service is 45 MGD. Pumps 2 and 3 are dual speed pumps. These pumps are used to pump water from Fellows
Lake to Blackman Water Treatment Plant (BWTP). An 8-inch ductile iron line allows filling the Stockton Pipeline
from Fellows and a 24-inch bypass line installed in 2004 allows passage of Stockton flow to Fellows pump
station suction and then on to BWTP, partially bypassing Fellows Lake. Water from Stockton can also be
discharged into a detention basin where the natural drainage allows flow to McDaniel Lake about 3.5 miles
downstream. On the hill north of and above the detention area and natural drainage is a structure to retrieve the
foam plugs (pigs) used for cleaning the Stockton pipeline.

The intake structure is a concrete cylindrical structure that sits out in the lake a few hundred feet upstream of the
100 foot high dam and was constructed with the dam in 1955. It was modified in 1983 to include ports at
elevations 1183.25, 1201.25, 1217.25, 1229.25, 1241.25, and 1251.25. These ports consist of ductile iron pipes
covered with galvanized steel screens. Ductile iron pipe also was installed in the tunnel to serve as a suction
line to the pump station. In 1994 divers installed an additional port extension to allow water to be taken from
elevation 1257.09 after the spillway was raised to elevation 1264.
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