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HISTORY OF THE SHELBYVILLE WATER RESOURCE RECOVERY FACILITY

Plans for alVater Resource Recovery Facilisas considered for Shelbyville over one hundred
years ago.

In October 1908, the Riggs & Sherman Co., of Toledo, Ohio, submitted plans for a complete sewer
system and treatment plant. Since this wasetohle initial sewer system for the City, the entire

project was too large to be completed. Portions of the sewer were constructed and the balance we
completed throughout the years. The treatment plant was dropped.

The second set of plans fovMsaterResource Recovery Facilityas submitted in November 1944,
by Ross Buck of Edinburg, Indiana. At this time, it seems the City was hesitant to assume such &
large financial obligation and the project was postponed until the plans became antiquated.

On Sepember 14, 1953, the Stream Pollution Control board of the State of Indiana ordered the
City of Shelbyville to construct adequate sewage and industrial waste treatment facilities. The City
was violating Chapter 214, Acts of 1943 of the stream Pollutionr@obaw. The S.P.C.B.
charged that Big Blue River above the City sanitary outfall was physically clean, and below as
grossly polluted, and that the discharge of untreated sewage and industrial waste directly into Blue
River produced adverse effects on flgh and public health. It prevented normal growth and
propagation of aquatic life and caused putrescent and objectionable sludge deposits plus floating
material. Also, that the concentrations of sewage bacteria far exceeded the allowable limits for
swimming or for a drinking water source.

Planning for the original plant started in April 1954, when Alfred LeFeber & Assoc., of Cincinnati,
Ohio, began an engineering investigation of the sewer system. The report on this investigation was
submitted to the Cjtin June 1956.

On October 10, 1958, contracts were signed with three contractors for the construction of the
wastewater treatment plant and sanitary extensions. Work began immediately and the project wa
completed late in September 1960.

The project wasfinanced by means of Sewage Works Revenue Bonds in the amount of
$2,350,000.00. These bonds were to be retired from the sewage service charges, which are levie
on everyone using the sanitary sewers. The charges are based on water consumption at $1.67 p
thousand gallons used plus base rate per water meter size.
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The approximate costs for the four principal installations are as follows:

Treatment Plant: $1,005,000.00
Conrey Pump Station: $ 222,000.00
McKay Pump Station $ 81,000.00
Approx. 6miles trunk: $ 503,000.00

The balance of the bond issue was to cover costs of land purchase, legal and engineering fee
supervision, and administration.

The 1960 census showed Shelbyville with a population of 14,317 and the average daily flow at the
plant was 1.3 MGD. This plant was designed for an average flow of 2.76 MGD.

In 1986, plans were started on a 5.5 milawllar plant expansion. These bonds and all others will
retire in fifteen years. Most of the expansion was done to the lab and admimrisbuilding.

Construction began in February 1987, and was substantially completed in July 1988. Four million

dollars was used on the plant and the one and a half million dollars was used for sewers on the

north side of town.

This expansion was juBhase | of a twqpart construction plan. Phase Il of the construction project
began in Oct. 1999 was completed in November 2001.

This Phase Il construction was on an $11.3 million dollar expansion to upgrade the plant to 8.0
MGD with peak capacity of 16.MGD. The expansion basically affected all parts of the plant.
The project was completed in November 2001.

The name was changed from Shelbyville Wastewater Treatment Plant to Shelbyville Water
Resource Recovery Facility on January 1, 2015.

The nextscheduled expansion was planned for 2011 but due to reduced flows and customers, we
believe that date will be moved back a few years.
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Below is a map of Shelbyville, Indiana. The arrow indicates where the Water Resource

Recovery Facility is located.
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Shelbyville Water Resource Recovery Facility
Flow Description

The waterenters the plant from two main pumping stations. One pump station handles the flow
from the north side of the Big Blue River, including the Northridge Industrial Faig lift station

was relocated and constructed in 1988 and upgraded in 2001. Three smaller pump stations pump
into it. The other pump station is Conrey Street Pump Station. All domestic and industrial
wastewater from south of Big Blue River flow throudiis pumping station before entering the
plant. Before enténg this pump station, thevater may come from over sevesitye miles of
sewers and five other smaller lift stations.

At the Conrey Pump Station, there is an inline double drum channel manvisir,grinds waste
material before it has a chance to get to the pumps. The wastewater is then pumped by four dry pit
submersible FairbanKglorse pumps that move the wastewater throughia&#force main under
the Big Blue River and into the treatmeitdmt headworks.

As thewater enters the plant, it goes through a Parshall flume, which is used to measure the flow.
It then enters two grit chambers, at a 60/40 split, which slows the flow down so that the sand,
gravel, seeds, and heavy inorganic pasichay settle out. The grit is then pumped by two Wemco
Model C grit pumps to a Westech Grit Mitt classifier and stored in a dumpster until transported to
the landfill.

Thewater flows into three circular primary settling tanks, which slow the flow dowen ewore.
This is so we will have liquid and solid separation. The primary tanks are to remove floatables,
such as grease and oil, and settleables, such as organic solids.

After the water leaves the primary settling tanks, it enters the recirculation ptatipn and is
pumped by four variable speed driven Fairbakksse pumps up onto three high rate trickling
filters. The filters are fourteen feet tall and are filled with plastic crossflow media.

From there, thavater flows into two aeration basins. Afe single pass through the two aeration

basins, which are supplied air by one or more of five Hoffman blowers, the water moves on to the
three large secondary clarifiers. The sludge from these clarifiers are returned back to the aeration
basins and mixedith thewater to allow solids contact within the aeration basins.

The water then flows through an UV tank for disinfection and flow measurement. The flow
measuring device is an ultrasonic metering element calibrated tongl8@arshall flume. The
treded flow is then discharged to Big Blue River.

The solids and floatables are separated and removed from the primary settling tanks. The solid$
are pumped from the bottom of the clarifiers into two primary digesters. The floatables are
skimmed into colleedbn boxes and removed via the Vactron machine to the scum drying beds for
holding until transportation to the landfill.




The sludge that is pumped to two primary digesters is heated at approximately 95 degrees an
mixed by two Perth gas mixers then throsghgas bubble boxes at the bottom of each tank. The
sludge is then transferred to the secondary digester where it is storéti4atags for liquid solid
separation. This digester is not heated or mixed. We let the natural decomposition occur, which
cawses more liquigsolid separation. The water off the secondary digester is put back through the
treatment system after receiving treatment in agagration tank. The solids from the secondary
digester is mixed with polymer and pressed between two be#detlt filter press.

Our facility involves anaerobic digestion where, in the absence of oxygen, bacteria digest residual

solids and create methane gas as a byproduct. We have installed a Dystor® gas holder system

design that uses a dorshaped, engineeradembrane system to store methane gas, provide

—

sludge storage, and prevent odors. We use this gas as a substitute for natural gas to heat our primary

digesters.

If methane is released directly into the atmosphere, it is a potent greenhouse gastdigliatod}
warming potential is 21 times greater than that of carbon dioxide. Using it to generate energy
encourages more efficient collection and thereby reduces emissions into the atmosphere. For thi
reason, energy recovery from methane, where econlyymicable, is of considerable benefit to

the environment.

The solids are dewatered using a belt filter press; this process squeezes the sludge between tw
porous belts that thickens the sludge by removing a majority of the water. The solids entér the bel
press at around 4% to 6% solids and leave at 24% to 27% solids. The solids are then-sitged on
and land applied to farm ground.

A schematic drawing of th@ater resource recovery facility on the following page.
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NPDES PERMIT

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
Our present permit became effective April 1, 2016, and runs through March 31, 2021.
Below are the final effluent limitations and monitoring requirements.

Other Limitations
lbs./day Ibs./day

Measuring Requirements

Effluent Monthly Weekly Monthly Weekly Measuring Sample
Characteristic Average Average Average Average Frequency Type
Flow, MGD Report Daily  24-Hr. Total
C.B.O.D., Summer* 1335 2003 20 mg/l 30 mg/I Daily  24-Hr. Comp.

Winter™ 1669 2670 25 mg/l 40 mg/I Daily  24-Hr. Comp.
T.S.S,, Summer* 1602 2403 24 mg/l 36 mg/I Daily  24-Hr. Comp.
Winter™ 2003 3004 30 mg/l 45 mgl/l Daily  24-Hr. Comp.
Ammonia as N
Summer* 227 340 3.4 mg/l 5.1 mg/l Daily  24-Hr. Comp.
Winter™* 354 534 5.3 mg/l 8.0 my/l Daily ~ 24-Hr. Comp.
Phosphorus
Interim Report Daily  24-Hr. Comp.
Final 1.0MgL --- Daily  24-Hr. Comp.
E-Coli ++ 125/100ml Mth. Avg.  235/100ml Daily Max. Daily  Grab
pH 6.0 Daily Minimum 9.0 Daily Maximum Daily Grab
Dissolved Oxygen Minimum of 4.0 mg/I Daily 6 Grabs/24-Hrs
* Summer limitations apply from Malythrough November 30 eaglear.
i Winter limitations apply from December 1 througpri 30 of each year.

++ Calculated as a Geometric Mean. This limitation only applies from April through October

31 annually

10




Plant Personnel Report

Our plant is staffed twentfour hours a day, seven days a week. Staffing levels have changed little
since 1991. We have seventeen full ti me emp
remaining open as of December 31,204/e have one Superintendent, one Wasteviresman,

one Lead Operatogne Lab Manager, one Administrative Assistaght Operators, and five
Sewer Crew Operators.

We have fouremployees who are certified by the Indiana Department of Environmental
Management. We also have six employees that have théac@ah System Certification through
Indiana Water Environment Association. These employees are listed below.

EMPLOYEE NAME MUNICIPAL INDUSTRIAL
Bradley E. Fix IV&CS IV D
Kevin Kredit 1l B

Michele R. Higdon I

Robin Weaver I

James L. Vierling Cs i
Richard R. Richardson CSI
Jon Del McDonald CSI
Richard L. Clouse CSI
Dustin N. Williams CS i
James F. Fowler CS|

11




EMPLOYEE DATA 2016

PLANT
Name Title License Hire Date
Bradley E. Fix glrjept(ra;:ttrer}]gi?rgoordinator (ll\é[l)v 1/1/1980
James Vierling Wastewater Foreman CS 1l 5/16/1988
Kevin Kredit Lead Operator A 5/17/2005
Michele Higdon Lab Manager I 4/14/1986
Bronda Vierling Administrative Assistant 1/1/1992
Leon Watson* Operator I 8/18/1998
Ed Williams Belt Press Operator 9/30/2008
Robin Weaver Operator 7/5/2011
Blake Branum Operator 3/17/2014
Gary Karnes Operator 3/10/2015
Larry Karnes 2nd Shift Operator 6/29/2015
Scott Gaudin 3rd Shift Operator 2/9/2016
Hal Farmer++ Weekend Operator 3/23/2015
Brett Shepard**++ Weekend Operator 4/11/2016
Wade Pettis*™** Weekend Operator 6/1/2016
Jason VonDielingen** Weekend Operator 8/22/2016
COLLECTION SYSTEM
Richard Richardson Asst. Crew Foreman CS| 9/17/1990
Richard Clouse S.C. Operator CSlI 8/14/1995
James Fowler S.C. Operator CS| 4/27/2011
Dustin Williams S.C. Operator CS| 9/17/2007
Rolland Scudder S.C. Operator 3/3/2014

* Employee Quit
** New Employee

**++ Employee Hired & Terminated
**xk  Employee Hired & Quit
++ Employee Terminated

12




Awards

Laboratory Excellence Award

The IWEA Laboratory Excellence Award recognizes those laboratoriedehainstrate a high
level of commitment, outstanding achievement in the implementation of laboratory technique,
laboratory practice, administration, and data reporting

N -f'a/;"f

Municipal Safety Award

Safety Awards of Merit may be given to municipal facilities @ass I, Il, lll, 1V, and industrial
facilities. This program is designed to give recognition to all

plants which grade high in merit points to such an extent that a plant may sustain a minimum of
losstime accidents and with a good point record cotiltle eligible for a safety award. Safety
experience of each plant will be compiled by the committee and recommendations for awards shal
be based on merit points and by accident experience of each plant recorded by the plan
superintendent on the yeamd safety report.

Bradley Fix, City of Shelbyville
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PUBLIC OUTREACH & EDUCATION

We strive to make the public aware of the environment in which they live, and to get the younger
generation interested and to become aware of the effect that they have on the future of oul
environmentOur treatment facility offers a wonderful opportunity for students to see how biology
and chemistry applies to wastewater treatm@&satalways, plant tours are encouraged and given
upon request to any person or group wishing to learn about the treatoegsr

1 March- Shelbyville vocational class toured the facility.
91 April T Our Superintendent was a debate judge for the Shelbyville Middle School

1 April T Nippon Steel & Sumitomo Metal Corporation, a new industry to our City
toured the facility.

1 Octoberi Community Cleanup project on Boggstown Road with WRRF, MS4, &
Indiana American Water employees.
Rt 5, 7

e %
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United States National Weather Bureau

The Water Resource Recovery Faciityont i nues to be a part o f
Service (NWS) Cooperative Observer Program (COOP). We provide observational meteorological
data, consisting of daily maximum and minimum temperatures, snowfall, arftbu24
precipitation totals, require@ tefine the climate of the United States and to help measure long
term climate changerminfall and snowmelt values temperature and precipitation for climatology
Data from our station is sent to the National Weather Service using-based data entfprm

daily and published in the climatologically data for Indiana and in the hourly precipitation data for
Indiana.

The United States Department of Interior maintains a river station located on River Road in
Shelbyville.

The graph below compares the age daily flow in million gallons per day (MGD) to the annual
precipitation over the last 10 years.
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Total Monthly

FLOW DATA 2016

Precipitation in Total Monthly Monthly Daily  Daily Maximum
Month inches M.G.D. Average Flow M.G.
January 1.34 172.8 5.6 7.1
February 3.99 172.1 5.9 12.6
March 4.63 232.0 7.5 11.6
April 4.74 206.4 6.9 12.8
May 3.06 177.2 5.7 8.9
June 4.40 144.7 4.8 6.4
July 6.42 151.0 4.9 7.5
August 7.78 173.8 5.6 12.8
September 4.12 154.2 5.1 7.3
October 2.63 137.3 4.4 7.3
November 2.36 113.1 3.8 5.7
December 2.30 137.2 4.4 6.3
Total 47.77 1971.8 64.6 106.3
Average 3.98 164.3 54 9.7
Flow Comparison 2023016
10.0
9.0
8.0 A
7.0 /\
A 60
O® 50
= 40
3.0
2.0
1.0
0.0
1 2 3 4 5 6 7 8 9 10 11 12
\-0—2016 56 59 75 69 57 | 48 49 56 51 44 38 44
\-—2015 50 | 41 63 65 55 59 86 51 41 39 43 56
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2016 FLOW TO PRECIPITATION COMPARISON

The following data and graph displays a comparison of flowtirgglant in million gallons a day
as a monthly average to precipitation measured in inches for a total of each month. Snow or ice ig
measured as melted precipitation.

MONTH AVG. FLOW IN MGD PRECIPITATION IN INCHES
January 5.6 1.34
February 5.9 3.99
March 7.5 4.63
April 6.9 4.74
May 5.7 3.06
June 4.8 4.40
July 4.9 6.42
August 5.6 7.78
September 5.1 4.12
October 4.4 2.63
November 3.8 2.36
December 4.4 2.3
Total 64.6 a7.77
Average 54 3.98

8.0 9.00
7.0 8.00 o
O 5g 6.00 =
s v 1=
5.00 ¢

£ 4.0 o

= 4.00 %

e 3.00 5

2.0 2.00 @
1.0 1.00 =
0.0 0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
=¢=Flow == Precipitation
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2016 Laboratory Report

The laboratory manages in responsible charge of the lab. Duties incladpervising, ordering,
maintaining equipment, recording, and checking of Quality Assurance and Quality Control for the
laboratory. The laboratory technician is also responsible for performing the daygiarailthe

plant samples and all the associated QA/QC.

Each year we participate in the mandatory EPA DEIR Study. We also participate in the IWEA
Laboratory inspections and have won awards for Lab Excellence over the last several years.

The laboratoy technician was trained on the job and through courses at Ivy Tech; Applied
Chemistry & Operations I. She also has a Class | Oper@tt#ication License.We also have
several operators trained to run most of the lab on weekends and holidays.

Following is a list of the analysis and QA/QC performed in our lab along with the frequency of
analysis performed.

Parameter Frequency Blanks Duplicates

Total Suspended Solids Daily Daily Daily
pH Daily Daily
C.B.O.D. Daily Daily Daily
DissolvedOxygen Every 4 hrs.
E-Coli Apr. - Oct. Daily Once/lot#/Supplies Weekly

E-Coli Positive sample Oncel/lot#
Ammonia Daily Oncel/lot# 4 x week
Ammonia Check Standard 2 x week
Ammonia Pike 3 x week
Phosphorus Daily Oncellot# 4 x week
Phosphorus Check Standard 2 x week
Phosphorus Spike 3 x week

18




LABORATORY
VOCABULARY AND DEFINITIONS

Ammonia: A chemical combination of hydrogen and nitrogen occurring extensively in n#tise.

also one of the most important pollutants because it is relatively common but can be toxic, causing
lower reproduction and growth, or death. The neutral, unionized form (NH3) is highly toxic to fish and
other aquatic life.

Biochemical Oxygen DemangB.O.D.: The quantity of oxygen used in the biochemical oxidation of
organic material in a specific time of 5 days, at a specific temperature of @0d under specific
conditions.

Carbonaceous biochemical oxygen demand (CBOD)} a measure of the canb@ontaining
substances remaining in treated water that may exert a demand for oxygen when released into a streain.
The lower the CBOD, the less likely there is to be an appreciable oxygen demand placed on the
receiving waters. Adequate dissolved oxygeimigortant for fish and other aquatic life.

Dissolved Oxygen, D.O.The oxygen dissolved in a liquid, usually expressed as mg/L.

Effluent: Wastewater, partially or completely treated, or in its natural state, flowing out of a reservair,
basin, treatmentlant, or industrial treatment plant.

E-Coli Test: A microbiological exam of bacteria of fecal origin, (intestines of watanded animals)
(Pathogenic bacteria).

Influent: Wastewater, raw or partially treated, flowing into a reservoir, basin, treatmagsg, of
treatment plant.

pH: A symbol denoting the negative logarithm of the hydrogen ion concentration in a solution. pH
values run from 1 to 14. The number 7.0 indicates neutrality. Any reading above 7.0 indicates alkalinity
and any reading below(indicates acidity.

Pathogenic:Disease causing.

Phosphorus:lt is a natural element found in rocks, soils and organic material. It is used extensively
in fertilizer and other chemicals, so it can be found in higher concentrations in areas of huvitgn acti
Many seemingly harmless activities added together can cause phosphorus overloads.

Supernatant: The liquid standing above a sediment or precipitate.

Total Suspended Solids, T.S.SSolids that either floats on a surface of or are in suspension in
wastewater and which are removable through laboratory filtration.

Ultra Violet Light Disinfection: Similar to light produced by the sun; produced by special lamps. As

organisms are exposed to this light, they are damaged or killed. Therefore, cleamsuagethfrom
harmful microorganisms.

19




2016
C.B.O.D. ANALYTICAL DATA

Avg. Raw Avg. Prim. Avg. Final

Month Inf. Mg/L_ Eff. Mg/L.  Eff. Ma/L
January 84 80 3
February 9 88 3.
March 66 . 6 2
April 6 0 2 .
May .92 L 2 .
Jure 1065 9 2
dy % 8 2
August 92 84 2 .
September 88 83 . 2 .
October 101 =~ 92 == 2
November 128 110 2
December 93 86 2
TOTAL 1110 1026 26
Yearly Avg. 92.5 85.5 2.2

C.B.0O.D. 2012016 Final Comparison

b'<.>-—-—-—-—-—-—-4==

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

elllmn 72015 e=tm=—?016 Limits
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2016
T.S.S. ANALYTICAL DATA
Avg. Raw Avg. Prim.  Avg. Final

Month Inf. Ma/L Eff. Ma/L Eff. Mag/L
Janvary . 0 A2 B
Febrvary 64 .. A7 S
March . 49 A A
April 58 46 4

May 61 44 4
June 68 45 4
day 59 .41 4
August 59 38 4
September 56 42 4 .
October 74 42 7
November L ... S
December 64 45 6
TOTAL 740 521 58
Yearly Avg. 61.7 43.4 4.8
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2016
AMMONIA ANALYTICAL DATA

R\

Avg. Raw Avg. Final

Month Inf. Mg/L Eff. Ma/L
Janvary . L. 10.1 . 029
Febrvary . . 100 . ] 0.15 ..
March . .89 921
Aprl 19 ] 0.17 ...
May Y A 913
June . 17 . 019 .
uy 115 . 9211
August 12 . 004
September . 110 . 903
October . 434 ....038
November L..1e2 Lo
December iis . 024 .
TOTAL 131.1 2.05
Yearly Avg. 10.9 0.17

- 2015- 2016 Ammonia Comparison .

e — 4

\ /

3.00

2.00

1.00

0.00 W \

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
=¢=2015 ==2016 == Limits
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City of Shelbyville
Pretreatment Annual Report

2016

Bradley E. Fix
Superintendent

Prepared By:
Kevin Kredit
Asst. Pretreatment Coordinator
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