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EXECUTIVE SUMMARY

INTRODUCTION

The City of Enid is located in the north central part of Oklahoma in the Garfield County along the eastern
edge of the Great Plains. Growth of industries in and around the City of Enid plays a vital role in the
employment and economic development of Enid. The expansion and construction of two major industries
as well as additional population growth resulting from these expansions has prompted the City of Enid to
evaluate its existing sanitary sewer collection and treatment system and develop a Sanitary Sewer Master
Plan to make the improvements to its existing sanitary sewer collection and treatment system.

PSA-Dewberry and its consulting engineer ENVIROTECH was retained to provide engineering services
required to complete a master plan for the City of Enid sanitary sewer water collection and treatment
system. The purpose of the master plan was to evaluate the existing system, project the future needs, and
provide the improvement plan over the planning horizon. The master plan was developed through three
major tasks which culminated in following Technical Memoranda:

• TM 1: Evaluation of the Existing Water Pollution Control Facility (WPCF)
• TM 2: Evaluation of the Existing Collection System and Recommended Improvements

• TM 3: Wastewater Treatment System Alternatives and Recommended Improvements

The following sections provide a summary of the above technical memoranda, including the capital
improvement plan for the recommended improvements.

PLANNING HORIZON

The planning period or planning horizon is the time span over which the sanitary sewer collection and
treatment facility needs are forecasted. Therefore, proposed facilities are planned to meet the system's
needs projected over the planning timeframe. Most utility master plans are prepared for medium-term
planning horizons, which range from 20 to 25 years. This period is based on the longest term in which
reasonable detailed forecasts for growth and capacity can be made. For this master plan the planning
horizon of 25 years has been chosen. Future wastewater loads and flows will be projected for the design
year 2030.

POPULATION PROJECTIONS

Our review of the available population and community development data indicated that the City's recent
population is relatively stable. For population projection, this report uses 0.005 rule adopted by Enid
Vision 2025 Committee. The rule 0.005 assumes straight line growth compounded at one-half of one
(0.5) percent per year. This is a reasonable assumption based on the recent trend in population growth and
is not likely to change unless there are any significant shifts in the City's economic market sectors. The
projection for the year 2030 based on this rule is 54,638 whereas the Oklahoma Department of Commerce
projection for the same year is 50,860. This report will use the population figure of 54,638 for flow
projections and wastewater facility expansions.

LAND USE

Land use map for the Enid Metropolitan area is shown in the City of Enid Metropolitan Area
Comprehensive Plan 2025. Enid Metropolitan area includes area within the City limits as well as outside.
Most of the land outside the City limits is designated as agricultural land. The developed and undeveloped
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area within the City limits as of July 2002 as shown in the Enid Metropolitan Area Comprehensive Plan is
tabulated below in Table ES 1-1.

Table ES 1-1; Developed Area within the City

Land use Total Area
(acre)

Developed
(acre)

Undeveloped
(acre)

Residential 10,595 6,707 3,888

Commercial 2,186 1,400 786

Industrial 3,678 1,127 2,551

Agricultural 10,916 384 10,532

Special use 1,352 811 541

For the industrial land development calculations, it is more prudent to use the employment growth rate
than the population growth. As per the U.S. Census Bureau information, the work force in the City of
Enid has grown from 19,100 to 20,680, equivalent to 0.84% annual growth between the year 1990 and
2000. Assuming 1% employment growth rate, in the design year 2030 there will be a 30% aggregate
industrial growth. However as the nature of the new industries and their water consumption and
wastewater production rates are highly variable, this report assumes development of all undeveloped area
within industrial land use category (100% development). This allows for conservative projection of
industrial flows and provides flexibility in allowing diverse nature of industries within the City.

WASTEWATER CHARACTERISTICS AND PLANT FLOW PROJECTION

It is important to determine the flow rates and understand the nature of wastewater in order to evaluate the
existing wastewater treatment facility and propose alternative treatment technologies appropriate for the
City of Enid. The wastewater treatment facility plant records were evaluated to determine the historic
loadings for flow, organic, suspended solids, and ammonia nitrogen. This information was then used
along with population projections, land use and future industrial users information to determine the design
loadings.

Flow Analysis

Plant flow records for the years 1996 through 2004 were obtained from the plant operations staff. Daily
average wastewater flows (DAF) have fluctuated for the past nine years with the years 1999 and 2003
being the highest at 9.44 MGD and lowest with 5.91 MGD, respectively. Wastewater flows (DAF) for the
past nine years have averaged 6.92 MGD with a standard deviation of 1.02 MGD.

The total per capita wastewater generation rate (GPCD) have fluctuated for the past nine years with the
years 1999 and 2003 being the highest at 209 GPCD and lowest with 127 GPCD, respectively. The per
capita wastewater generation rate for the past nine years has averaged 151 GPCD.

Our review of the available population and community development data indicated that the City's
population tends to be relatively stable and there has been a steady reduction in the wastewater flow rate
over the past five (5) years. The review of the existing documents indicate that the City has studied the
effect of infiltration and inflow (Ill) on its collection system and implemented an aggressive program to
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significantly reduce those flows. If these I/I control strategies continue to be implemented, the DAF to the
facility and per capita generation rate should stabilize and may actually decrease. Since the City's
implementation program to correct UI in the collection system (years 2000 to present) the per capita flow
have decreased and stabilized at an average of 133 GPCD. Therefore, for the purposes of this study, the
average per capita wastewater generation rate of 130 GPCD has been assumed in addition to any
anticipated future industrial flows.

It is also important to determine the peaking factors for the influent wastewater. Peaking factors are used
to determine the size of the various treatment processes. Our review of historical flow data related to
peaking factors for the total service area revealed that the average peaking factors for the maximum
month and maximum day for the past nine (9) years are 1.14 and 1.51, respectively. For the purposes of
this report, the peaking factor used for maximum month and maximum day are 1.25 and 2.0, respectively.

The City of Enid has eleven (11) major institutions/hospitals or industries within its drainage boundary.
Their combined average flow discharge to the City's collection system is about 0.726 MGD at an average
Five Day Biochemical Oxygen Demand (BOD5) concentration of 645 mg/l and Total Suspended Solids
(TSS) of 389 mg/l. Land use map for the City of Enid for the year 2025 classifies about 3,678 acres of
land for industrial development. Currently, existing industries occupied 1,127 acres of land leaving
approximately 2,551 acres for future industrial development. Non-domestic wastewater flow rates from
industrial sources vary with the type and size of industry, the degree of water reuse, and onsite wastewater
treatment methods, if any. Typical design values for estimating the flows from industrial areas that have
no or little wet-process type industries are 1,000-1,500 gaUacre-day for light industrial developments.
Typical design values for medium industrial developments are 1,500 to 3,000 gal/acre-day. Currently,
average wastewater contribution from the existing industries is estimated to be 643 gaUacre-day. As the
natures of future industries are unknown, this report assumes a design value of 1,200 gaUacre.day for
future industrial flow projection.

Conversations with City of Enid staff have indicated that one of the existing industries, Advance Food is
planning to expand in 2007. The City also anticipates the establishment of two new Ethanol plants in the
area. Expansion of Advance Food industry will likely discharge an additional flow of 0.5 mgd at 664
mg/l BOD5 and 382 mg/l TSS by year 2007. The proposed discharges from new Ethanol plants are
expected to be 0.144 MGD and 0.15 MGD respectively at the concentration of 1,000 mg/l BOD5 and 350
mg/1 TSS in the year 2008.

Analysis of wastewater characteristics

The City conducts extensive measurements of influent wastewater quality prior to the existing WPCF.
These influent quality parameters include Five Day Biochemical Oxygen Demand (BOD S), Total
Suspended Solids (TSS), Ammonia (NH 3), Dissolved Oxygen (DO), and Total Alkalinity. The influent
wastewater quality data reveals that the average per capita BOD 5 in the past nine (9) years is 0.30 lbs per
capita per day. The per capita BOD 5 loading for domestic wastewater is typically in the range of 0.18 to
0.26 pounds (lb) of BOD5 per capita per day. This suggests that there is significant BOD5 loading from
industrial sources.

The per capita suspended solids and total kjeldahl nitrogen (TKN) loadings for domestic wastewater are
typically in the range of 0.20 to 0.33 and 0.022 to 0.044 lbs per capita per day, respectively. The influent
data for the past nine (9) years reveals that the average per capita loadings of suspended solids and
ammonia nitrogen in influent wastewater are 0.314 and 0.019 lbs per capita per day, respectively. The
suspended solids and nitrogen loading in the influent wastewater are within suggested normal range.
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The BUDS concentration for an equivalent flow of 130 GPCD and a BUDS loading of 0.302 lb per capita
per day equates to 278 mg/l. The suspended solids concentration for the same flow at per capita solids
loading of 0.314 lb per capita per day is 289 mg/l. The ammonia nitrogen concentration for the equivalent
flow of 130 GPCD at 0.019 lb per capita per day equates to 17 mg/l.

Based on the analysis of influent loadings as presented above, this master plan will use the concentrations
of BODS, TSS and ammonia nitrogen as 300 mg/l, 300 mg/I and 25 mg/I respectively for the purpose of
evaluating possible treatment alternatives.

Wastewater Flow Projection for Year 2030

Based on an analysis of the flow information presented above and the additional anticipated growth, the
design information that will be used for evaluation of treatment alternatives is summarized in
Table ES 1-2.

TABLE ES 1-2: Wastewater Flow Projection for Year 2030

Estimated Population 54,638

Design Per Capita for Wastewater Generation 130 GPCD

Domestic Wastewater Flow 7.10 MGD

Industrial Flow
Advance Food Plant Expansion
Ethanol Plant (OE)
Ethanol Plant (Orion)
From Future Industrial Growth

(2551 acres @ 1200 gpd/acres)

0.50 MGD
0.15 MGD
0.15 MGD
3.06 MGD

3.86 MGD

Average Daily Wastewater Flow 10.96 MGD

Maximum Month Flow (factor 1.25) 14.00 MGD

Peak Daily Flow (factor 2.0) 28.00 MGD

Influent BUDS 300 mg/l

Influent TSS 300 mg/l

Influent NH4-N 125 mg/l

EFFLUENT DISCHARGE LIMITATIONS

The Oklahoma Department of Environmental Quality (ODEQ) has issued an OPDES permit to the City of
Enid on August 1, 2003. The current discharge permit will expire on July 31, 2008. The OPDES permit
is based on a plant design flow of 8.5 MGD and allows the treatment facility to discharge the effluent
through two outfalls into Boggy Creek.

EXISTING WASTEWATER TREATMENT EVALUATION

The City of Enid Wastewater Treatment Facility began its operation in 1954 with an initial capacity of 3.5
MGD conventional activated sludge plant, known as South Plant. In 1970, the City of Enid expanded its
treatment facility to 8.50 MGD by building another 5.0 MGD conventional activated sludge plant known
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as North Plant to the north of the existing 3.5 MGD South Plant. In 1991, the City of Enid built a 8.50
MGD Tertiary Treatment Plant for the removal of ammonia nitrogen from the effluent produced from the
North and South Plants. The 1991 plant improvements also included upgrading of the existing sludge
processing facilities. With the series of improvements described above, the existing wastewater treatment
plant has a designed capacity of 8.50 MGD.

Plant Headworks

The plant headworks consist of two aerated grit chambers, two screen channels, a parshall flume and a lift
station. The headwork units are designed for a peak flow of 21 MGD and split the flow to the North and
South plants. The available capacities of individual treatment units are evaluated based on the current
ODEQ regulations and standard design criteria and are presented in Table ES 1-3. In general, all units in
the headworks appear to be in poor conditions. Some of the units like bar screen and parshall flume do
not meet current design criteria. The plant headworks may require either major rehabilitation or
replacement to meet the proposed flows in future.

South Plant

The South Plant was constructed in 1954 and consists of two primary sedimentation tanks, two aeration
tanks, two secondary sedimentation tanks and other associated appurtenances such as air diffusers,
blowers, sludge pumps, etc. The available capacities of individual treatment units are evaluated based on
the current ODEQ regulations and standard design criteria and are presented in Table ES 1-3.

The Plant has operated well beyond its life expectancy without significant maintenance and
improvements performed to its treatment units and equipment. The current improvements to the South
Plant undertaken by the City of Enid are very critical to handle the current flow as well as industrial
growth expected in near future and will extend the life of this plant for few more years before it is
replaced.

North Plant

The North Plant was constructed in 1970 and consists of two primary clarifiers, two aeration tanks, two
secondary clarifiers and other associated appurtenances such as air diffusers, blowers, sludge pumps, etc.
The available capacities of individual treatment units are evaluated based on the current ODEQ
regulations and standard design criteria and are presented in Table ES 1-3.

In regard to the condition of the North Plant, this facility was constructed in 1970 and has been in
operation for over 30 years. The Plant is currently operating well even though it is operated well over its
rated capacity (4.62 MGD). With some structural repairs to the walls of the primary clarifiers and the
ongoing maintenance program for replacing worn out parts. The North Plant could have a useful life of
another 10 to 15 years without major significant improvements.

Nitrification Plant

The Nitrification Plant was built in the year 1991 and was designed to treat 8.5 MGD of secondary treated
effluent from the North and South Plants for the removal of ammonia nitrogen. The Nitrification Plant
consist of a nitrification basin, four rectangular clarifiers and other associated appurtenances such as lime
and methanol feeders, disc aerators, sludge pumping etc.
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Table ES 1-3 Summary of Treatment Capacity and Condition ofMajor Liquid
Process Treatment Units

Unit Process No. of
units

Design Capacity Treatment
Capacity, per

ODEQ criteria

Condition
Rating

Ave.
MGD

Peak
MGD

Ave.
MGD

Peak
MGD

Peak
MGD

Headworks
Grit chamber 2 - 21.0 21.0 Poor
Bar screen 2 - 21.0 - 17.0 Poor
Parshall flume 1 - 21.0 15.9 Poor
Lift station
(two 75 HP & two 100 HP)

North Plant

- 21.0 21.0 Poor

Primary clarifiers 2 5.0 - 5.0 - Fair
Aeration basins 2 5.0 - 4.66 - Fair
Final clarifiers

South Plant

2 5.0 - 4.62 9.24 Fair

Primary sedimentation tank 2 3.5 - 3.5 - Fair
Aeration basins 2 3.5 3.23 - Fair
Secondary sedimentation tank

Nitrification Plant

2 3.5 3.5 7.0 Fair

Nitrification basins 1 8.5 - 8.5 Good
Nitrification clarifiers 4 8.5 8.5 - Good

Based on the above evaluation, the Nitrification Plant can handle the average daily flow of 8.5 MGD as
designed. However, conversations with plant personnel have revealed that solids carry over occur when
the plant flow exceeds 7 MGD. They also have experienced problems with the operation of the traveling
bridge on the nitrification clarifiers, especially during snow and ice periods. The Nitrification Plant, in
overall, needs some improvements to correct all operational problems.

Solids Handling Units

The solids handling facility at the City of Enid originally consists of two anaerobic digesters, two aerobic
digesters, two thickeners, two one-meter belt presses, and forty (40) sludge drying beds (total drying bed
area 68,700 square foot). These sludge handling units were constructed at different times, some in 1956,
some in 1978 and the rest in 1991.

Due to the age and deterioration of many existing solids process units, the bio-solids treatment system at
the treatment facility was in jeopardy of becoming non-complaint. Therefore, the City of Enid made
major improvements to its bio-solids treatment system in 2006. The improvements to the bio-solids
treatment system included selective demolition and improvements to the existing aerobic digesters and
equipment, selective demolition and converting the existing anaerobic digesters to aerobic digesters and
equipment, new blower facility, modification to the existing blower facility, a new 2 meter belt filter press
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and dewatered sludge conveyors, improvements to the filter press feed pump system, polymer dosing
system, flow measurement equipments, controls, yard piping, electrical and instrumentation work, and
other appurtenances. With the completion of these improvements, the solids handling capacity of the
treatment facility will increase to about 15,490 pounds/ day on dry solids basis which is equivalent to
solids produced from treating wastewater flow of about 10 MGD at the exiting liquid process treatment
units.

EVALUATION OF EXISTING COLLECTION SYSTEM AND RECOMMENDED
IMPROVEMENTS

Existing Collection System

The City of Enid sanitary sewer collection system for the study area is hydraulically divided into two
watersheds, Watershed No. 1 and Watershed No. 2. Watershed No. 1 contains sixteen (16) collection
basins which have been designated (IA) through (1P). Watershed No.2 contains eleven (11) collection
basins which have been designated (2A) through (2K). All discharges in to the city collection system are
conveyed to the City Water Pollution Control Facility located in the extreme southeast corner of the City.

A total of eleven (11) pump stations and force mains are located on the City of Enid's sanitary sewer
collection system. Of the eleven (11) pump stations, only the pump station located at 541 South 54 th
Street appears on the model. The remaining pump stations either exist outside the mapped parameters of
the City of Enid's sanitary sewer basins or are located far upstream and utilized for isolated residential
districts and therefore, these pump stations are inconsequential to the system.

A total of three (3) modeled wet weather peak holding facilities are located in the City of Enid. The first
holding facility is located at 658 West Willow on the 1-0 line and a second facility is located at 1901 East
Randolph on the 1-C line. Both facilities were modeled as a 500,000-gal. facilities with appropriate
control structures. The third holding facility is located at the City of Enid's sanitary sewer treatment plant
for wet weather overflow. The sanitary sewer department estimates the volume of this holding basin to be
approximately 280-ac-ft.

Flow Metering and Analysis

For the determination of inflow and infiltration (1/1) in to the collection system, Flo Tote sanitary sewer
monitoring devices were utilized to measure the flow at strategic locations throughout the City of Enid for
both dry and wet weather conditions. The flow meters were initially placed on trunk and secondary trunk
lines. As flow information was assimilated, the flow meters were relocated to tertiary lines that were
suspected sources of inflow and infiltration.

The flow-monitoring program provided both dry and wet weather flows. Each meter remained in-place
until the line experienced a significant wet weather flow before being relocated to isolate the suspected
sources of inflow and infiltration. This data was utilized in conjunction with a hydraulic model to predict
sanitary sewer flows throughout the City of Enid. In addition, the City of Enid provided the daily sanitary
sewer treatment rates (i.e., amount of treated sewage from all sources) which are on file at the City of

9 Enid's 542d Street treatment facility. For the project's duration, the facility treated an average of 6.8 MGD
of sanitary sewage.

The City of Enid's sanitary sewer system was modeled utilizing the United States Environmental
Protection Agency Sanitary Water Management Model (USEPA SWMM) (version 5.0.011), based on
sanitary sewer collection system data and calculated dry flow usage rates provided by the City of Enid.
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Following completion of the SWMM model, the model was calibrated utilizing flow documentation
recorded by the Flo Tote sanitary sewer monitoring devices.

Adequacy of Existing System

An analysis of the SWMM model pipeline was conducted to identify problem areas during both dry and
wet weather flow conditions. Although the current system is old, it is in a fairly well-preserved condition.
Much of the system continues to receive less than 200-gal./pipe dia./mi./day of infiltration. With the
exception of a few isolated lines, infiltration exceeds 200-gal./pipe dia./mi./day by relatively small
amounts. Additional sanitary sewer investigations will assist in decreasing the amount of inflow and
infiltration into the system. However, some upgrades are necessary in the immediate future to
accommodate wet flows and new industrial flows as the City of Enid develops.

Dry Flow Condition Analysis:

During periods of no precipitation, Line 1 Basin A (IA) and Line 1 Basin P (1P) pipes appear to be
flowing at or near capacity and therefore, the City of Enid intends to construct an additional pipeline
adjacent to the current 1P pipe for increased flow capacity. Although the IA pipeline performs at or
above capacity during dry flow conditions, plans should be implemented to increase this pipeline's
capacity as well.

There is some confusion regarding the IN pipeline that extends toward North Enid. Two (2) lines
converge in the vicinity of the 1N008 manhole, but neither City of Enid nor ENVIROTECH engineers
could determine the exact path of the sanitary sewer manholes. In the current model set-up, the manhole
connecting the two (2) branches of the IN pipeline surcharges during dry flow conditions.

The IN pipeline in the vicinity of North Van Buren receives inordinately high flow rates for the
businesses and residents served in the area. This pipeline was recently upgraded to accommodate these
higher flow rates. Although an additional investigation may help identify the source of these flows, the
new pipeline can adequately manage these higher flow rates.

The 1-J pipeline trunk line flows above capacity during dry periods. Both the 1-J and 1-K Basins feed
this pipeline. Plans should be made to increase the capacity of this pipeline.

Wet Flow Condition Analysis:

During precipitation events, flows in the sanitary sewer pipelines greatly increase due to Inflow and
Infiltration (I/I). According to the wet condition model, the capacity of most pipelines is sufficient to
accommodate the increased flow rates. However, flow back-ups occur in the IA and 2A pipelines due to
sanitary sewer treatment plant and pipeline capacity limitations associated with the additional flows. Due
to the increased flows, additional back-ups will also occur in lower portions of the 1B, 1D, and 2B
pipelines.

The IN pipeline appears to experience additional surcharging during storm events in addition to the
surcharging experienced during dry events. In addition, the 1-J pipeline remains surcharged for extended
periods during wet events due to increased flow.

PSA\ Dewberry
ES - viii

ENVIROTECH
ENGINEERING & CONSULTING, INC-



CITY OF ENID
SANITARY SEWER MASTER PLAN

	

EXECUTIVE SUMMARY

Inadequacies in the Existing System:

Currently, the City of Enid's sanitary sewer collection system experiences an annual peak dry flow of

approximately 7-MGD. Several collection basins exhibit the need for investigation, rehabilitation, or
increased capacity.

Cur rently, the 12-in. trunk line serving the 1P Basin is operating at capacity and therefore, system
expansion should be considered to allow for continued growth in east Enid. Therefore, we recommend
construction of a second, minimum 24-in.-dia. pipeline adjacent to the existing 12 in. dia. pipeline. This
upgrade will accommodate flows from both the new Advanced Foods facility and Ethanol plants. The
cost for this upgrade will be approximately $2.5 million.

The City of Enid has experienced overflow events in the IA and 2A pipelines near the WPCF at Boggy
Creek. Based on both the physical evidence and SWMM modeled flows, this trend will continue to occur
and therefore, construction of a peak flow holding tank appears to be the most effective solution.
Although additional study and design is necessary, we recommend utilizing the old sanitary sewer
treatment facility as an appropriate site. The overflow tank's capacity should be approximately 800,000-
gal. and the cost is estimated to be $1.5 million.

The 1-J pipeline flows above capacity during dry periods and remains surcharged for long periods during
wet events. Therefore, ENVIROTECH recommends that an investigation of the 7/I sources utilizing
smoke testing, door-to-door surveys, and video monitoring, where appropriate, be conducted. In addition,
the pipe capacity needs to be expanded and may include a few small pipe and manhole replacements to
the entire pipeline replacement. Based on the results of the I/I study, this project will cost between
$100,000 and $600,000.

Basin 2H receives little inflow during small storm events and exceedingly high amounts of inflow during
large events. Since the pipeline is located near a stormwater channel, a possibility exists that the line is
receiving inflow from the channel. Therefore, we recommend that a more detailed I/I study be conducted
in this basin to include smoke testing and video monitoring, where appropriate.

The exact configuration of Basin IN near the confluence with the 24-in. cross-town main is not known.
In addition, the IN basin receives high amounts of inflow during storm events. Therefore, we
recommend that a more detailed investigation of the IN basin be conducted to include smoke testing,
door-to-door surveys, and video monitoring, where appropriate.

Basins 2G and 2K receive higher than EPA recommended rates of infiltration. Therefore, we recommend
conducting additional sanitary sewer inflow and infiltration investigations in these basins to include
smoke testing and video monitoring, where appropriate.

Future Collection System Evaluation

Recent trends in the City of Enid's expansion efforts reflect growth to the east, northwest and west, with
each direction of growth representing a different type of development. Industry in east Enid has
expanded as a result of construction of the Advanced Foods Processing Plant and the proposed Ethanol
production facilities. Residential development is steadily expanding northwest of Enid while a
combination of commercial and residential development dominates westward expansion along Owen K.
Garriott Road. As a result of this growth, recommendations for expanding the affected sanitary sewer
basins are summarized in the following sections of this report.
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Hydraulic Capacity Evaluation - Year 2010 (9-MG)

Basins 2H and 2K Expansion Recommendations: Residential expansion northwest of Enid poses minimal
short-term problems regarding the sanitary sewer system's capacity. Although Basins 2H and 2K have
not yet reached total flow volume capacity, additional residential growth may require system expansion in
the future.. Expansion recommendations for Basins 2H and 2K are as follows:

BASIN 2H. Since several collection lines will eventually reach capacity, alternative collection

lines may be required to service the expanding community. The 12-in. line that services Sub-
basin 2H-2 will most likely reach capacity and subsequently, the 18-, 21-, 24- and 27-in.
collection pipelines will also near capacity. In addition, some of these lines may require
improvement. The cost to upgrade the 12-in. pipeline alone is estimated to be $500,000.
Additional upgrades to the 18- and 21-in. collection pipelines will cost approximately $1.3
million.

BASIN 2K. The 12-in. collection line that services Basin 2K and flows north-south down
Cleveland Road will eventually reach capacity. This will subsequently affect the same 24- and
27-in. collection lines referenced above for Basin 2H, resulting in surcharging and backup in the
pipelines. Depending upon peak flow rates, the 30-in. Frantz Street line may also require
improvement. The cost to upgrade the 12-in. pipeline is estimated to be $1.3 million. Additional
upgrades to the 24- and 27-in. pipelines will cost approximately $1.8 million. The cost to
improve the 30-in. Frantz Street pipeline is estimated between $2 million and $7 million,
depending on the extent of pipeline replacement required.

Basin 2G Expansion Recommendations. Continued commercial and residential growth westward along
Owen K. Garriott Road may be impeded by the existing sanitary sewer system that services this area.
Currently, the Basin 2 pipeline that transverses the southern portion of the City has sufficient capacity to
easily accommodate expansion both west and northwest of Enid. However, once the pipelines reach
Oakwood Road, the sizes decrease to 12- and 8-in.-dia. beyond Bob's Farm residential development.
Therefore, it is recommended that the pipeline network capacity be expanded from the Bob's Farm
complex westward along Oakwood Road to accommodate additional growth. This can be accomplished
by either expanding the 12-in. pipeline that services Bob's Farm further west, or installing a second 12-in.
pipeline westward on the north side of Owen K. Garriott Road. The cost to complete this work is
estimated to be $800,000. In addition, the 12- and 18-in. collection pipelines that service the Bob's Farm
pipeline will require improvement. The cost to upgrade the 12- and 18-in. collection pipelines is
estimated to be $2 million.

Hydraulic Capacity Evaluation - Year 2015 (11-MGD)

In the event the City of Enid continues to develop/expand and flows increase to 11-MGD, several of the
main lines will begin to back-up and flows will push into residential lines. Most lines above 18-in.-dia.,
including some select lines below 18-in.-dia., will require upgrading to accommodate the increased flows.
Alternatively, additional collection lines paralleling existing lines would be required to alleviate the
increased flows.

These upgrades represent improvements that must be made to the system in addition to those already
summarized above.

Sanitary Sewer Main Expansion: Several sanitary sewer mains that transverse the City will experience
increased flows and therefore, many will need to be replaced and include (a) IA and 2A main lines south
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of the City; (b) north-south 36-in. main from 11TH Street to Van Buren and Willow; (c) Frantz Street 30-
in. cross-town main; and (d) 2D line servicing Vance Air Force Base (VAFB). The cost for this
expansion is estimated to be in the $20 million range.

The secondary collection pipelines that will require improvements are as follows:

The Oakwood pipeline will require an additional $1 million expansion north of Owen K. Garriott
Road.

The north-south 36-in. main will require that a collection pipe be extended to the north along Van
Buren. This line will most likely require construction of an additional pump station and
therefore, the expansion will cost approximately $2.5 million.

The IN pipeline will require improvement, both east and north, at an approximate cost of $2
million.

The Basin 2D 10-in. pipeline that services southeast Van Buren will require improvement at an
approximate cost of $2 million.

Although additional flows north of Basin 1C will burden the existing pipelines, they should
maintain below full-capacity.

Peak Storage Basins: As a result of high flow rates, the occurrence of stormwater seepage will be
significant and therefore, construction of two (2) additional stormwater peak storage basins should be
considered. One (1) tank should be located on south Cleveland Road where the Oakwood and Cleveland
sanitary sewer systems converge; and the second tank should be located where the 2D and 2A pipelines
merge. Each facility should detain approximately 800,000- to 1-million-gal. Estimated Cost to Construct
Both Facilities will be $4 million.

WASTEWATER TREATMENT SYSTEM ALTERNATIVES AND RECOMMENDED
IMPROVEMENTS

The wastewater treatment system alternatives are developed based on the needs identified during the
analysis and evaluation of previous reports and facility plans, the inspection and evaluation of the existing
units and facilities at the Water Pollution Control Facility, and interviews/meetings with City personnel.

Description of Alternatives

The alternatives are developed with the objective of meeting the projected design capacity of the WPCF
for the year 2030 is 14 MGD. The projected design capacity for the years 2010, 2015 and 2020 will be
9.00 MGD and 10.50 MGD and 12.00 MGD, respectively. The above projection include domestic flows
from projected population, future flows from the expansion of Advance Foods, two new Ethanol Plants
and other industries which are unknown at this time. The options for Plant expansions will be phased in
stages that provide flexibility during expansion. The alternatives were developed based on the premise
that the existing WPCF with the exception of bio-solids processing facility will be decommissioned either
in 2010 or in 2020 after utilizing its useful life. The existing renovated sludge processing facility capable
of processing the sludge generated from a 10 MGD wastewater treatment facility will be expanded to 14
MGD as and when necessary based on the plant capacity of the given alternative. The alternatives
considered are as follows:
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Option 1: New 14 MGD treatment facility

This Option consists of building a new 14 MGD treatment plant by in the year 2010 that would cater to
the projected ultimate flow for 2030. The bio-solids processing facility would be expanded from the
current capacity of 10 MGD to 14 MGD in the year 2020.

Option 2: New 14 MGD treatment facility with an ability to treat industrial wastes directly without
pretreatment

This Option consists of building a new 14 MGD treatment plant to treat wastewater with a high organic
loading. This Option was developed with the purpose of receiving the industrial wastes within the City
without significant pretreatment. Option 2 is identical to Option 1 with the exception of its design to treat
the high strength wastewater. Under this Option, the existing bio-solids processing facility will be
upgraded immediately as a result of increased bio-solids production from the high strength wastewater.

Option 3: New 12 MGD treatment facility with expansion to 14 MGD

This Option consists of building a new 12 MGD treatment plant in the year 2010 and expanding to 14
MGD in the year 2020 to meet the projected ultimate flow. The expansion to 14 MGD and upgrading of
the existing bio-solids processing facility will occur in year 2020.

Option 4: Using existing treatment facility and building a new 7 MGD treatment facility with expansion
to 14 MGD

This Option consists of building a new treatment plant in two stages, 7 MGD treatment facility in the year
2010 and expanding it to 14 MGD in the year 2020. Building a first stage 7 MGD plant will allow for the
replacement of existing headworks and South Plant. The second stage expansion to 14 MGD plant will
allow for the replacement of existing North Plant and BNR Plant.

Option 5: New 9 MGD treatment facility for domestic flows and a separate new 5 MGD treatment facility
for industrial flows

This Option consists of building two new treatment plants at two different sites, the first, a new 9 MGD
treatment facility in the year 2010 for treating domestic flows and a second a 5 MGD treatment facility in
the year 2010 for treating industrial flows.

Option 6: New 9 MGD treatment facility for domestic flows and a separate new 2.5 MGD treatment
facility for industrial flows with expansion to 5 MGD

This Option is similar to Option 5 except that the 5 MGD treatment facility for industrial flows is
expanded in two stages of 2.5 MGD (2.5 MGD each, in the year 2010 and 2020 respectively) treatment
capacity each.

Evaluation of Alternatives

The Options developed in the previous sections were presented to the City staff and after discussions on
each of these Options, the following three (3) Options to proceed further with detailed analysis.
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TABLE ES 1-4: Top Selected Options for Detailed Analysis.

Option Description

1 New 14 MGD treatment facility

3 New 12 MGD treatment facility with expansion to 14 MGD

4
Using existing treatment facility and building new 7 MGD treatment
facility with expansion to 14 MGD

Each of the selected Options in Table ES 1-4 were further divided into two Options based on the two
chosen process types namely, conventional activated sludge process and sequential batch reactor process,
and analyzed in detail for capital and operation and maintenance costs. Process selection is very
important step in the design of wastewater treatment plant as it provides an opportunity to implement the
treatment system that suits local environmental conditions, construction and operation costs, energy
considerations, operator's skills, process flexibility, etc. In this study, a conventional activated sludge
process and sequential batch reactor process were considered and the top three selected options were
expanded to six alternatives, each Option using two different processes, conventional activated sludge and
sequencing batch reactor processes. These Options are as follows.

Option IA: New 14 MGD treatment facility using conventional activated sludge process

This process is a two stage treatment process, first stage for BOD removal and the second stage for the
removal of ammonia. The Option is designed to handle the projected ultimate design flow of 14 MGD,
and replaces the existing WPCF facility in totality with the exception of the biosolids processing facility.

Option 1B: New 14 MGD treatment facility using sequencing batch reactor process

The designed capacity of this plant is the same as Option 1A except it uses SBR process. The BOD and
ammonia removal are accomplished in several steps using the same basin/tank.

Option 3A: New 12 MGD treatment facility using conventional activated sludge process with expansion
to 14 MGD

This Option uses conventional activated sludge process. The preliminary treatment unit consisting of
screen, grit removal, parshall flume and lift station, primary clarifier and UV disinfection system are
designed for an ultimate design flow of 14 MGD and the remaining treatment units are designed for 12
MGD with the Option to expand to 14 MGD in the year 2020. This Option also replaces the existing
WPCF facility in totality with the exception of bio-solids processing facility.

Option 3B: New 12 MGD treatment facility using sequencing batch reactor process
with expansion to 14 MGD

The designed capacities and expansion phasing of this Option is the same as Option 3A except it uses
SBR process.
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Option 4A: Using the existing treatment facility and building a new 7 MGD treatment facility using
conventional activated sludge process with expansion to 14 MGD

This Option uses conventional activated sludge process. The preliminary treatment unit consisting of
screen, grit removal, parshall flume and lift station, and UV disinfection system are designed for ultimate
design flow of 14 MGD and the remaining treatment units are designed for 7 MGD with the Option to
expand to them to 14 MGD in the year 2020. This Option will still use the North Plant until 2020. As a
result it will require some rehabilitation work to existing primary and secondary clarifiers in the North
Plant and construction of new nitrification clarifiers at existing BNR system.

Option 4B Using the existing treatment facility and building a new 7 MGD treatment facility using
sequencing batch reactor process with expansion to 14 MGD

The designed capacities and expansion phasing of this Option is the same as Option 3A except it uses
SBR process.

Summary of capital cost and operation and maintenance cost for each of the above six Options is shown
in Table ES 1-5.

TABLE ES 1-5: Summary of capital and operation and maintenance cost
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4,935,100 $

	

1,717,680 $
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1B 14 MGD New Plant SBR Process $

	

46,580,700 $
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1,612,830
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Activated Sludge Process W/
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3B 12 MGD New Plant SBR Process
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From the capital and operations costs listed in Table ES 1-5, the Present Worth Cost for each Option was
calculated. A summary of the Present Worth Costs can be seen below in Table ES 1-5. The following
assumptions were used in the Present Worth Cost Analysis.

1. Present Worth Analysis was performed for the year 2006

2. Evaluation period used is 20 years, between years 2010 and 2030

3. Capital costs were expected to occur in two stages, year 2010 and 2020. Capital cost for the year
2020 includes additional expansion to meet the ultimate condition.

4. Annual operations and maintenance costs were divided in to two time periods, one for the period
2010-2020 and the other for the period 2020-2030 as the expansion at 2020 would increase the
operation and maintenance cost.

5. Inflation factor of 4.5% per year was used for Present worth Analysis.

TABLE ES 1-6: Summary of present worth cost

Option Description Present Worth Cost

1 A
14 MGD New Plant Conventional Activated
Sludge Process

$ 62,646,975

1 B 14 MGD New Plant SBR Process $ 58,184,959

3 A
12 MGD New Plant Conventional Activated Sludge
Process W/ Expansion to 14 MGD

$ 59,985,628

3 B
12 MGD New Plant SBR Process W/ Expansion
To 14 MGD

$ 55,862,804

4 A
Using Existing Treatment Facility and Building a
7 MGD New Plant Conventional Activated Sludge
Process W/ Expansion to 14 MGD

$ 60,842,593

4 B
Using Existing Treatment Facility and Building a
7 MGD New Plant SBR Process W/ Expansion
To 14 MGD

$ 57,106,473

Normally the recommended alternative selection is based upon the Present Worth Cost Analysis
described and summarized above. The Present Worth Cost information presented in Table ES 1-6, worth
indicates that Option 3B has the lowest present worth cost among all of the alternatives evaluated.
Therefore it is recommended that Option 3B be considered by the City of Enid for implementation. This
Option is discussed in more detail in the following section.

Recommended Alternative

The recommendations below are based on an extensive evaluation of the existing treatment units and the
introduction of new treatment concepts. During this evaluation, the basis for selection was the cost
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effectiveness of the system process. Generally, the alternative with the lowest present worth cost was
recommended. In this evaluation, Option 3B has the lowest present worth cost, and therefore fore it is
recommended that Option 3B be considered by the City of Enid for implementation.

The proposed improvements under Option 3B will provide the City of Enid Water Pollution Control
Facility with the following attributes:

• Replaces the existing WPCF facility in totality with the exception of the bio-solids processing
facility;

• Less / no disruption to current plant operations while new facility is being built;
• Improved effluent quality;
• Elimination of primary, secondary clarifiers and return sludge recirculation, elimination of short

circuiting;
• Ability to handle shock in hydraulic and organic loading;
• Ability to remove nutrients;
• Easy to expand and replicate the additional reactors;
• Less land requirements than other processes.

The improvements recommended under Option 3B consist of expanding the plant in two stages as
follows:

Improvements at 2010:

• New headworks including screening, grit removal and flow measurement to handle ultimate peak
flow of 28 MGD;

• New low lift pump station to handle ultimate peak flow of 28 MGD;
• SBR reactors to treat an average daily flow of 12 MGD;
• New sludge holding basins;
• Disinfection system;
• Effluent flow measurement structure;
• Influent/effluent outfall; site work, piping, electrical, instrumentation & controls;
• Decommissioning of the existing WPCF facility in totality except bio-solids processing facility.

Lnproventents at 2020:

• One additional SBR reactor to increase the design capacity of the SBR reactors from 12 MGD to
14 MGD of average daily flow;

• Expanding the capacity of the existing bio-solids processing facility from 10 MGD to 14 MGD
by building two new aerobic digesters and additional dewatering system consisting of belt press,
polymer dosing system, sludge conveyor, etc.;

• Sitework, piping, electrical, instrumentation & controls.

The approximate capital construction cost to build all recommended improvements has been estimated to
be $42,121,600 and $9,430,200 for the years 2010 and 2020, respectively. Table ES 1-7 shows the
breakdown of these estimated capital costs for the recommended improvements. The estimated
construction costs are based on August 2006, Engineering News Record (ENR) construction cost index
(7722).
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TABLE ES 1-7: Capital construction cost for recommended alternative, Option 3B

Unit Description Capital Construction Cost

2010 2020

Mobilization $ 773,900 $ 224,800
Sitework $2,220,600 $680,600
Headworks

Screening $ 510,400 -
Grit Removal $ 783,100 -
Parshall Flume $ 240,500 -

Low Lift Pump Station $ 1,383,900 -
SBR Reactors $16,590,200 $2,370,100
Sludge Holding Basins $ 1,174,100 -
Disinfection System $ 1,975,300 -
Aerobic Digesters $1,295,800
Dewatering System $1,200,300
Electrical $ 2,251,500 $ 608,800
Instrumentation & Controls $ 1,187,700 $ 293,600
Piping $ 2,560,000 $ 580,000
Influent / Effluent outfall $ 750,000 -

SUB TOTAL $ 32,401,200 $7,254,000

Non-Construction Cost (15%) $ 4,860,200 $1,088,100
Contin enc (15%) $ 4,860,200 $1,088,100

TOTAL $ 42,121,600 $9,430,200

The annual operation and maintenance cost for the years 2010-2020 and 2020-2030 are $1,289,790 and
$1,612,830 respectively.

SUMMARY OF RECOMMEDED IMPROVEMENTS

To guide the City of Enid in implementation of recommended improvements, the phasing and cost for
recommended improvements are summarized and is shown in Table ES 1-8. The improvements shown
are based on the evaluation of the existing system and the projected future needs. As with any master
plan, as the city grows and the needs change, the master plan should be continually updated to
accommodate such changes.
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TABLE ES 1-8: Summary of recommended improvements

I PROVEMENT DESCRIPTION
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Wastewater Treatment System Improvements
Construction of new 12 MGD wastewater treatment system $ 42,121,600

Expansion to 14 MGD $

	

9,430,200

Wastewater Collection System Improvements
Basin 1P Expansions

Construction of new 24-inch line $

	

2,500,000

Basin 1A and 2A Peak Holding Tank
Peak holding tank, 800,000 gallon $

	

1,500,000

Basin 1J and 1K Expansions $

	

300,000
Basin 2H and 2K Expansions

Basin 2H - 12 inch line upgrade $

	

500,000

Basin 2H - 18 and 21 inch line upgrade $

	

1,300,000

Basin 2K - 12 inch line upgrade $

	

1,300,000

Basin 2K - 24 and 27 inch upgrade $

	

1,800,000

Basin 2K - 30 inch Frantz Street pipeline $

	

4,000,000

Basin 2G Expansions
12 inch line westward on north of Owen K. Garriot Road $

	

800,000

12 and 18 inch line upgrade - Bob's Farm $

	

2,000,000

Sanitary Sewer Main Expansion $ 20,000,000

1A and 2A main lines south of City
North-south 36-in. main (11TH Street to Van Buren & Willow)
Frantz Street 30-inch cross-town main
2D line servicing Vance Air Force Base (VAFB).

Sanitary Sewer Collection Mains
Oakwood pipeline $

	

1,000,000

North-south 36-inch extension (along Van Buren) $

	

2,500,000

1N pipeline improvement $

	

2,000,000

Basin 2D 10-inch pipe improvement (southeast of Van Buren) $

	

2,000,000

Peak Storage Basins
South Cleveland Road $

	

2,000,000

At 2D and 2A pipeline merge $

	

2,000,000
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EVALUATION OF THE EXISTING WATER POLLUTION CONTROL FACILITY

INTRODUCTION

The purpose of this technical memorandum is to summarize the work efforts performed in connection
with the evaluation of the existing City of Enid Water Pollution Control Facility (WPCF). This technical
memorandum will also serve as a basis for the development of treatment alternatives during this study.
The specific components of this technical memorandum include a review of the plant records, an analysis
of wastewater flows and its characteristics, limitations on the effluent discharges and evaluation of
existing liquid treatment and sludge treatment units.

In preparation for this task, previous documents were reviewed for background information and they are
listed below:

• Facility Plan Wastewater Collection and Treatment System, Eagle Consultants, Inc., April 2000

• Wastewater Facility Plan for Bio-Solids System, Dewberry, April 2004

• Enid Metropolitan Area Comprehensive Plan, Enid Vision 2025 Committee, April 2005

• Sanitary Sewer Collection System Study — Final Report Phase III and IV, Wilson & Company,
July 1990

• Inflow and Infiltration Program: 1990-1993 — Summary Report, Envirotech Services, Inc.,
August 1993

• Sanitary Sewer System Master Plan, City of Enid Engineering Department, January 1996

• Year 2000 Flow Monitoring Report, Rowe Porterfield, LLC, July 2000

• Chapter 656. Water Pollution Control Facility Construction Standards, Oklahoma Department of
Environmental Quality, 2001.

STUDY AREA

The City of Enid is located in the north central part of Oklahoma in the Garfield County along the eastern
edge of the Great Plains as seen in Figure TM 1-1. The study area consists of the incorporated limits of
the City of Enid and those unincorporated areas that drain or utilize the City's sanitary sewer collection
system. The sanitary sewer collection system for the study area is hydraulically divided into two
watersheds, Watershed No. 1 and Watershed No. 2. Watershed No. 1 contains sixteen collection basins

PSI\ Dewberry ®ENVIROTECH
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Figure TM 1-1: Enid Location Map
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which have been designated (1A) through (1P). Watershed No.2 contains eleven collection basins which
have been designated (2A) through (2K). The location and boundaries of the 27 collection basins are
illustrated on the basin location map presented in Figure TM 1-2. All discharges in to the city collection
system are conveyed to the City Water Pollution Control Facility located in the extreme southeast corner
of the City.

The topography of the study area varies from gently rolling to flat prairie. Drainage ways regularly
dissect the level prairie at approximately mile intervals. The predominant drainage direction is from
northwest to southeast. The major streams in the county generally have wide floodplains of up to 2 miles.
The elevation in the County varies between 1300 feet to 1100 feet mean sea level.

The area's climate is sub-humid, continental and temperate with well defined seasons. The winter is cool
to cold with average temperatures ranging from 50° F and 29° F for winter daily average and daily
minimum, respectively, and a record low of -20 ° F. Likewise, the area's climate is hot in the summer
with average temperatures ranging from 94°F and 70° F for summer daily average and daily minimum,
respectively, and a record high of 118 ° F.

Average rainfall for the area is 29-inches and average snowfall is 8-inches. Rainfall is fairly constant
throughout the year with 70 percent coming from April through September. The prevailing wind
direction is from the south during the March to November time period with a significant northerly shift
during the winter months. The highest monthly average is 13 mph during March and April. The yearly
gross lake evaporation rate for the study area is 62-inches per year.

PLANNING HORIZON

The planning period or planning horizon is the time span over which the wastewater facility needs are
forecasted. Therefore, proposed facilities are planned to meet the system's needs projected over the
planning timeframe and the alternative's costs are amortized over this planning horizon which is typically
referred to as the facility's life. Thus, the planning horizon is used as a method of equalization of the
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various alternatives. It should be noted, the term "life" does not imply the useful life of the project, which
is typically greater than the planning horizon.

Most utility master plans are prepared for medium-term planning horizons, which range from 20 to 25
years. This period is based on the longest term in which reasonable detailed forecasts for growth and
capacity can be made. For this facility plan the planning horizon of 25 years has been chosen. Future
wastewater loads and flows will be projected for the year 2030.

POPULATION PROJECTIONS

Our review of the available population and community development data indicated that the City's recent
population is relatively stable. Population Projections were made utilizing the United States Census
Bureau's data and growth rate used in Enid Metropolitan Area Comprehensive Plan 2000 — 2025. The
projections were also compared with the Oklahoma Department of Commerce projections. The summary
of this data is shown in Table TM 1-1.

Table TM 1-1 Population Projection

Year US Census Bureau
Population

Oklahoma Department
of Commerce
Projections

Projection for this
Master Plan

Population Percent
increase

Population Percent
increase

Population Percent
increase

1950 36,000

1960 38,900 + 0.81

1970 44,986 + 1.56

1980 50,636 + 1.26

1990 45,309 - 1.06

2000 47,045 + 0.38

2010 48,170 + 0.24 49,451 + 0.50

2020 49,640 + 0.31 51,980 +0.50

2030 50,860 + 0.25 54,638 +0.50

For population projection, this report uses 0.005 rule adopted by Enid Vision 2025 Committee. The rule
0.005 assumes straight line growth compounded at one-half of one percent per year. This is a reasonable
assumption based on the recent trend in population growth and is not likely to change unless there are any
significant shifts in the City's economic market sectors. The projection for the year 2030 based on this
rule is 54,638 whereas the Oklahoma Department of Commerce projection for the same year is 50,860.
This report will use the population figure of 54,638 for flow projections and wastewater facility
expansions.
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LAND USE MAP

Land use map for the Enid Metropolitan area as shown in the City of Enid Metropolitan Area
Comprehensive Plan 2025 can be seen in Figure TM 1-3. Enid Metropolitan area includes area within
the City limits as well as outside. Most of the land outside the City limits is designated as agricultural
land. The developed and undeveloped area within the City limits as on July 2002 as shown in Enid
Metropolitan Area Comprehensive Plan is tabulated below in Table TM 1-2.

Table TM 1-2: Developed Area within the City as of July 2002

Land use Total area
(acre)

Developed
(acre)

Undeveloped
(acre)

Residential
Commercial

10,595
2,186

6,707
1,401

3,888

786

Industrial 3,678 1,127 2,551

Agricultural 10,916 384 10,532

Special use 1,352 811 541

For the industrial land development calculations, it is more prudent to use the employment growth rate
than the population growth. As per the U.S. Census Bureau information, the work force in the City of
Enid has grown from 19,100 to 20,680, equivalent to 0.84% annual growth between the year 1990 and
2000. Assuming 1% employment growth rate, in the design year 2030 there will be 30% aggregate
industrial growth. However as the nature of the new industries and their water consumption and
wastewater production rates are highly variable, this report assumes development of all undeveloped area
within industrial land use category (100% development). This allows for conservative projection of
industrial flows and provides flexibility in allowing diverse nature of industries within the City.

WASTEWATER CHARACTERISTICS

It is important to determine the flow rates and understand the nature of wastewater in order to evaluate the
existing wastewater treatment facility and propose alternative treatment technologies appropriate for the
City of Enid. The wastewater treatment facility plant records were evaluated to determine the historic
loadings for flow, organic, suspended solids, and ammonia nitrogen. This information was then used
along with population projections, land use and future industrial users information to determine the design
loadings.

Flow Analysis

Plant flow records for the years 1996 through 2004 were obtained from the plant operations staff (See
Appendix TM 1-1). Daily average wastewater flows (DAF) have fluctuated for the past nine years with
the years 1999 and 2003 being the highest at 9.44 MGD and lowest with 5.91 MGD, respectively. Figure
TM 1-4 shows the actual fluctuation. Wastewater flows (DAF) for the past nine years have averaged 6.92
MGD with a standard deviation of 1.02 MGD.
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Figure TM 1-4: Influent Wastewater Flow (MGD)
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The population of the service area for the years 1996 through 2004 and the per capita wastewater
generation rate is shown in Table TM 1-3. The total per capita wastewater generation rate (GPCD) have
fluctuated for the past nine years with the years 1999 and 2003 being the highest at 209 GPCD and
lowest with 127 GPCD, respectively. The per capita wastewater generation rate for the past nine years
has averaged 151 GPCD. It should be noted that this per capita wastewater generation rate includes
residential, industrial and commercial wastewater as well as infiltration and inflow (1/1) into the collection
system.

Our review of the available population and community development data indicated that the City's
population tends to be relatively stable and there has been a steady reduction in the wastewater flow rate
over the past five (5) years. The review of the existing documents indicate that the City has studied the
effect of infiltration and inflow (Ill) on its collection system and implemented an aggressive program to
significantly reduce those flows. If these 1/I control strategies continue to be implemented, the DAF to the
facility and per capita generation rate should stabilize and may actually decrease.
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TABLE TM 1-3: Per Capita Wastewater Generation Rate

Year Total Service
Population

Average Annual
Flow

(MGD)

Per capita flow
rate (GPCD)

1996 45,320 6.264 138
1997 45,190 7.396 164
1998 45,250 7.937 175
1999 45,200 9.439 209
2000 47,045 6.804 145
2001 46,590 6.384 137
2002 46,530 6.015 129
2003 46,480 5.912 127
2004 46,630 6.121 131

The Oklahoma Department of Environmental Quality (ODEQ) construction standards indicate that new
sewage systems shall be designed on the basis of an average daily per capita flow of sewage not less than
100 gpcd. The 100 gpcd is assumed to cover normal infiltration. However an additional allowance should
be made if conditions are unfavorable. A total dry-weather base flow of 120 gpcd has been established by
EPA as a historical average where infiltration is not excessive. This base flow includes 70 gpcd for
domestic flows, 10 gpcd for commercial and small industrial flows, and 40 gpcd for infiltration.

Since the City's implementation program to correct I/I in the collection system (years 2000 to present),
the per capita flow have decreased and stabilized at an average of 133 gpcd. Therefore, for the purposes
of this study, the average per capita wastewater generation rate of 130 gpcd has been assumed in addition
to any anticipated future industrial flows. Flows from existing industries, projections for industrial flows
and impact of industrial discharges on the existing treatment facility are discussed separately in this
report.

It is also important to determine the peaking factors for the influent wastewater. Peaking factors are used
to determine the size of the various treatment processes. The historical flow data related to peaking
factors for the total service area is presented in Table TM 1-4. It shows that the average peaking factors
for the maximum month and maximum day for the past nine years are 1.14 and 1.51, respectively.
However, this peaking factor may not be a true value, since during high flow conditions excess flow is
conveyed to the equalization basin, and latter processed through the plant, when flows resumed to normal.
For the purposes of this report, the peaking factor used for maximum month and maximum day are 1.25
and 2.0, respectively.
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TABLE TM 1-4: Historical Flow Peaking Data

Year Average
Annual Flow

(MOD)

Maximum
Month
Flow

Maximum
Day Flow

(MGD)

Maximum
Month
Factor

Maximum
Day Factor

(MOD) _
1996 6.264 7.064 11.922 1.13 1.90

1997 7.396 7.866 8.846 1.06 1.20

1998 7.937 9.637 14.724 1.21 1.86

1999 9.439 12.780 15.407 1.35 1.63

2000 6.804 8.207 11.387 1.21 1.67

2001 6.384 7.250 8.362 1.14 1.31

2002 6.015 6.358 8.887 1.06 1.48

2003 5.912 6.401 7.380 1.08 1.25

2004 6.121 6.400 7.800 1.05 1.27

Analysis of wastewater characteristics

Presently, the City conducts extensive measurements of influent wastewater prior to the existing WPCF.
Influent pollutant concentrations for the past nine (9) years are shown in Table TM 1-5 and include the
following pollutants Five Day Biochemical Oxygen Demand (BOD S), Total Suspended Solids (TSS),

Ammonia (NH3), Dissolved Oxygen (DO), and Total Alkalinity. The mean and standard deviation are
also shown.

TABLE TM 1-5: Influent Wastewater Quality

_

	

e

	

_

	

J

Year
Influent

BODS
(mfi^)

s
Influent

TSS
(mfi/1)

Influent
NH3

(mfi^)

Influent
DO

(mY,tl)

Influent
Alkalinity

(mgn)

1996 333 274 15.8 2.3 368

1997 245 257 14.6 1.2 359

1998 222 261 12.8 1.1 356

1999 196 227 11.1 1.0 354

2000 206 222 15.9 1.1 357

2001 268 283 16.7 -

2002 230 254 17.4 -

2003 220 248 18.3 -

2004 271 234 17.5 1.3 359

Mean 243 251 15.6 1.3 359

Stan. Dev 42 21 2.4 0.5 5

PSI\ S Dewberry ENVIROTECH
ENGINEERING d CONSULTING. INC.

1-7



CITY OF ENID
SANITARY SEWER MASTER PLAN

	

TECHNICAL MEMORANDUM NO. 1

Historical loading data for BOD5, suspended solids and ammonia nitrogen for the last nine years and the
equivalent per capita contribution of each is shown in Table TM 1-6. The per capita BOD5 loading is
typically in the range of 0.18 to 0.26 pounds (lb) of BOD5 per capita per day (Metcalf & Eddy). The
influent loading data reveals that the average per capita BOD5 in the past 9 years is 0.30 lbs per capita per
day which suggests that there is significant BOD5 loading from industrial sources.

The per capita suspended solids and total kjeldahl nitrogen (TKN) loadings are typically in the range of
0.20 to 0.33 and 0.022 to 0.044 lbs per capita per day, respectively (Metcalf & Eddy). The average per
capita loadings of suspended solids and ammonia nitrogen in influent wastewater are 0.314 and 0.019 lbs
per capita per day, respectively. The suspended solids and nitrogen loading in the influent wastewater are
within suggested normal range.

The BOD5 concentration for an equivalent flow of 130 gpcd and a BOD5 loading of 0.302 lb per capita
per day equates to 278 mg/l. The suspended solids concentration for the same flow at per capita solids
loading of 0.314 lb per capita per day is 289 mg/l. The ammonia nitrogen concentration for the equivalent
flow of 130 gpcd at 0.019 lb per capita per day equates to 17 mg/1.

TABLE TM 1-6: Influent Loading Data for Organic(BOD), Solids and Ammonia Nitrogen
S -

BODS

-

TSS NH3
Year

lb/d lb/d/capita lb/d

	

I ]b/d/capita lb/d lb/d/capita

1996 17,397 0.384 14,314 0.316 825 0.018

1997 15,112 0.334 15,852 0.351 901 0.020

1998 14,695 0.325 17,277 0.382 847 0.019

1999 15,429 0.341 17,870_ 0.395 874 0.019

2000 11,690 0.248 12,597 0.268 902 0.019

2001 14,269 0.306

_
15,058 0.323 888 0.019

2002 11,538 0.248 12,742 0.274 871 0.019

2003 10,847 0.233 12,228 0.263 902 0.019

2004 13,834 0.297 11,945 0.256 892 0.019

Mean 13,868 _ 0.302 14,443 0.314 878 0.019

Based on the analysis of influent loadings as presented above, this facility plan will use the concentrations
of BOD5, TSS and ammonia nitrogen as 300 mg/l, 300 mg/1 and 25 mg/l respectively for the purpose of
evaluating possible treatment alternatives.

INDUSTRIAL DISCHARGES AND PRETREATMENT

Growth of industries in and around the City of Enid plays a vital role in the employment and economic
development of Enid. Enid Metropolitan and Comprehensive Plan 2000-2025 has established polices for
future land use patterns such as residential, manufacturing/industrial uses, commercial, recreational and
mixed uses. For the purpose of this report, the land use map of the Enid Metropolitan and
Comprehensive Plan 2000-2025 will serve as a basis for projection of industrial flows.

PS4\ Dewberry ENVIROTECH
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The City of Enid has eleven major institutions/hospitals or industries within its drainage boundary. Their
combined average flow discharge to the City's collection system is about 0.726 MGD at an average
BOD5 concentration of 645 mg/I and TSS of 389 mg/1. The individual flows and wastewater
characteristics for each industry are summarized in Table TM 1-7.

TABLE TM 1-7:

	

SIGNIFICANT INDUSTRIAL USERS INFORMATION

No. Industrial Avg Daily Average BODS Average

	

TSS

User Flow
(MGD) mg/I lbs/d mg/I Ibs/d

1 INTEGRIS HOSPITAL 0.052 294 127.5 99 42.9

2 LANDFILL LEACHATE 0.028 59 13.8 315 73.6

3 CHEM-CAN 0.010 5,040 420.3 159 13.3

4 BROADWAY TEXACO 0.004 10 0.3 8 0.3

5 ADVANCE-E WILLOW 0.030 661 165.4 144 36.0

6 ADVANCE-RALEIGH RD 0.274 838 1,915.0 499 1,140.3

7 ADVANCE-PINE ST 0.079 1,172 772.2 1,047 689.8

8 ST MARY'S HOSPITAL 0.069 373 214.6 226 130.1

9 VANCE AFB 0.171 173 246.7 151 215.3

10 SEABOARD FARMS 0.005 642 26.8 254 10.6

11 RED CARPET LANDFILL 0.004 77 2.6 20 0.7
TOTAL 0.726 3,905.2 2,352.8

Industrial Flow, Average:

	

0.726 MGD
Composite BOD5 :

	

645 mg/I
Composite TSS:

	

389 mg/I

Although the existing industries contribute about 10% of the total flow to the City of Enid Water
Pollution Control Facility, the amount of organic load they contribute is about 30% of the total loading
contributed to the City's WPCF. This was the main reason that the per capita BOD5 contribution based
on the population equivalent as indicated earlier in this report was higher (0.30 lbs per capita per day)
than typical ranges (0.18 to 0.26).

Industrial Pretreatment is a requirement of the Federal Clean Water Act for public wastewater treatment
facilities treating over 5 MGD of wastewater. The Act is intended to protect sewerage facilities and
worker's health, to prevent inhibition of the treatment processes and violations of surface water quality
standards, and to maintain biosolids quality within USEPA's "Clean Sludge" criteria for trace metals.
The City of Enid has an approved industrial pretreatment program that regulates the discharge of
industrial users. The industrial pretreatment program has established local limits to certain pollutants like
arsenic, cadmium, chromium, copper, lead, nickel, silver, zinc, mercury, cyanide, phenol & phenolic
compounds pH, temperature and oil and grease. The City's industrial pretreatment program has not
established any specific limit for oxygen-demanding pollutants (BUDS). However, it prohibits discharge
of any pollutants including oxygen -demanding pollutants (BOD5) released in a discharge rate and/or
pollutant concentration which will cause interference to the Publicly Owned Treatment Works (POTW).
The City also reserves the right to increase the restrictions or to adopt more stringent limitations or
requirements on industrial discharges that allows the City to protect its treatment system.

Land use map for the city of Enid for the year 2025 classifies about 3,678 acres of land for industrial
development. Currently, existing industries occupied 1,127 acres of land leaving approximately 2,551
acres for future industrial development. Non-domestic wastewater flow rates from industrial sources vary

PSI\ Dewberry ENVIROTECH
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with the type and size of industry, the degree of water reuse, and onsite wastewater treatment methods, if
any. Typical design values for estimating the flows from industrial areas that have no or little wet-process
type industries are 1,000-1,500 gaUacre-day for light industrial developments. Typical design values for
medium industrial developments are 1,500 to 3,000 gal/acre-day (Metcalf & Eddy). Currently, average
wastewater contribution from the existing industries is estimated to be 643 gallacre-day. As the nature of
future industries are unknown, this report assumes a design value of 1,200 gallacre.day for future
industrial flow projection.

Conversations with City of Enid staff have indicated that one of the existing industries, Advance Food is
planning to expand in 2007. The City also anticipates the establishment of two new Ethanol plants in the
area. Expansion of Advance Food industry will likely discharge an additional flow of 0.5 mgd at 664
mg/I GODS and 382 mg/I TSS by year 2007. The proposed discharges from new Ethanol plants are
expected to be 0.144 MGD and 0.15 MGD respectively at the concentration of 1,000 mg/I GODS and 350
mg/l TSS in the year 2008. As these industries are expected to go online soon, the impacts of these
proposed discharges on the existing wastewater treatment units were reviewed and addressed to the City
separately in a letter memorandum. A copy of which is enclosed in Appendix TM 1-2.

The industrial flow projected for the year 2030 is shown in Table TM 1-8. However, the organic loading
from the industries varies significantly based on its manufacturing activity. As a result, the City may
have to review the industries discharge loading with respect to the total wastewater plant loading and
impose the limit on organic loading as and when necessary to protect its WPCF from any interference to
its treatment process.

DESIGN INFORMATION FOR THE PLAN YEAR 2030

Based on an analysis of the flow information presented above and the additional anticipated growth, the
design information that will be used for evaluation of treatment alternatives is summarized in
Table TM 1-8.

TABLE TM 1-8: Wastewater Flow Projection for Year 2030
-

	

-
Estimated Population 54,638

Design Per Capita for Wastewater Generation 130 gpcd

Domestic Wastewater Flow 7.10 mgd

Industrial Flow
Advance Food Plant Expansion
Ethanol Plant (OE)
Ethanol Plant (Orion)
From Future Industrial Growth

(2551 acres @ 1200 gpd/acres)

0.50 mgd
0.15 mgd
0.15 mgd
3.06 mgd

3.86 mgd

Ah verage Daily Wastewater Flow - 10.96 mgd

Maximum Month Flow (factor 1.25) 14.00 mgd

Peak Daily Flow (factor 2.0) 28.00 mgd

Influent BOD5 300 mg/1

Influent TSS 300 mg/1

Influent NH4-N 25 mg/1
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EFFLUENT DISCHARGE LIMITATIONS

The Oklahoma Department of Environmental Quality (ODEQ) has issued an Oklahoma Discharge
Elimination System OPDES permit to the City of Enid on August 1, 2003. The current discharge permit
will expire on July 31, 2008 (See Appendix TM 1-3). The OPDES permit is based on a plant design
flow of 8.5 MGD and allows the treatment facility to discharge the effluent through two outfalls into
Boggy Creek. Table TM 1-9 below shows the OPDES effluent discharge limitations on various effluent
parameters.

Table TM 1-9: OPDES Effluent discharge limitations

Effluent
characteristics

Outfall 002 only Outfall 002 only Outfall 001 and or
Outfall 002

April — May June — October November — March

mg/1 Lbs/d Mg/I lbs/d mg/l lbs/d

CBOD5 20 1417.8 15 1063.4 20 1417.8

TSS 30 2126.7 30 2126.7 30 2126.7

NH3-N 2 141.8 2 141.8 4.1 290.6

DO 6 5 - 5 -

Outfall 001 and 002 are located west and east of the treatment facility respectively

The City of Enid is currently meeting the OPDES requirements with the existing treatment facility. It may
be noted that the City of Enid has seasonal and stricter limitations on BOD 5 and NH3-N during certain
portions of the year. Therefore, it is anticipated that there may not be any change in effluent limitation in
the near future and the evaluation of treatment alternatives will be based on the current discharge
limitations. However, ongoing conversations with ODEQ will continue to ensure that future limits are
considered in the final recommendation for the City of Enid WPCF expansion.

EXISTING WASTEWATER TREATMENT FACILITY OVERVIEW

The City of Enid Wastewater Treatment Facility began its operation in 1954 with an initial capacity of 3.5
MGD conventional activated sludge plant, known as South Plant. In 1970, the City of Enid expanded its
treatment facility to 8.50 MGD by building another 5.0 MGD conventional activated sludge plant (North
Plant) to the north of the existing 3.5 MGD South Plant. In 1991, the City of Enid built a 8.50 MGD
Tertiary Treatment Plant for the removal of ammonia nitrogen from the effluent produced from the North
and South Plants. The 1991 plant improvements also included upgrading of the existing sludge processing
facilities. With the series of improvements described above, the existing wastewater treatment plant has a
designed capacity of 8.50 MGD.

The City of Enid Water Pollution Control Facility is located in the Northwest quarter of section 14,
Township 22 North, Range 6 west of the Indian Meridian, Garfield County, Oklahoma. The treatment
facility is positioned between the East Market Avenue and Boggy Creek. A site plan showing the actual
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location of the process treatment units is shown in Figure TM 1-5. The process flow diagram showing
the current operation of the individual treatment units is shown in Figure TM 1-6.

Existing Liquid Process Treatment Units

The wastewater generated in the City of Enid reaches the existing wastewater treatment facility through a
36-inch reinforced concrete pipe (RCP) gravity main from the west, a 33-inch RCP gravity main from the
north and an 8-inch force main from the east. Flows in excess of the Treatment Facility capacity overflow
in to an existing 10 million gallon storm water holding basin. Influent wastewater from the 36-inch and
33 gravity sewer mains and 8-inch sewer force main are combined in a manhole west of the treatment
facility and conveyed to the plant headworks by gravity.

The plant headworks consist of two aerated grit chambers, two screen channels, a parshall flume and a
low lift pump station. Record information obtained from the City, revealed that the headwork units were
designed for a peak flow of 21 MGD. Sizes of the individual units are shown in Table TM 1-10.
Wastewater influent first passes through the grit chambers where the inorganic grit materials are removed.
The forward flow from the grit chambers enters the bar screen for the removal of floating and other larger
objects. One of the bar screen is mechanically cleaned with clear spacing of 1 inch and the other is a
manually cleaned with clear bar spacing of 3 inches. The screened wastewater flows through an 18- inch
throat width Parshall flume which measures the influent flow to the treatment plant. The forward flow
from the parshall flume enters the low lift pump station wet well where influent is split and pumped to the
North and South Plants for primary and secondary treatment. The raw sewage low lift pump station is
equipped with two 75 HP and two 100 HP centrifugal pumps.

The South Plant is a conventional activated sludge treatment plant which has a treatment capacity of 3.5^J

	

MGD. The South Plant consist of two primary sedimentation tanks, two aeration tanks, two secondary
sedimentation tanks and other associated appurtenances such as air diffusers, blowers, sludge pumps, etc.
Sizes of the major individual units are shown in Table TM 1-10. The wastewater from the headworks
low lift pump station flows through the primary sedimentation tanks for the removal of suspended solids.
Following the primary clarification, the wastewater flows in to the conventional activated sludge aeration
basins. Sufficient air is provided to the aeration basins through coarse bubble diffusers by centrifugal
blowers. The treated effluent from the aeration basin flows through the secondary sedimentation tanks for
solids separation. The clear treated effluent which overflows from the sedimentation tanks is conveyed to
the low lift station. The settled solids from the secondary sedimentation tanks are returned to the aeration
basins for maintaining desired level of mixed liquor suspended solids (MLSS). The excess sludge is
pumped to the bio-solids processing facility for bio-solids stabilization and dewatering.

The North Plant is designed for an average flow of 5.0 MGD and uses conventional activated sludge
process. The North Plant consists of two primary clarifiers, two aeration tanks, two secondary clarifiers
and other associated appurtenances such as air diffusers, blowers, sludge pumps, etc. Sizes of the major
individual units are shown in the Table TM 1-10. The influent from the headworks low lift pump station
flows through the primary clarifiers for the removal of suspended solids. Following the primary
clarification, the wastewater flows in to the conventional activated sludge aeration basins. Sufficient air is
provided to the aeration basins through coarse bubble diffusers by the centrifugal blowers. The treated
effluent from the aeration basin is conveyed to the secondary clarifiers for solids separation and the clear
supernatant flows to the low lift station. Solids separated from the secondary clarifiers are recirculated
back to the aeration basins and the excess solids are pumped to the bio-solids processing facility for bio-
solids stabilization and dewatering.
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The secondary treated effluent from the North and South Plants flows to a low lift pump station from
where it is pumped to the nitrification plant for removal of ammonia nitrogen and effluent polishing. The
low lift pump station is equipped with a total of four (4) pumps, one driven by a 75Hp, another by a 60HP
motor and the remaining pumps each by a 30HP motor. The low lift pump station has a firm pumping
capacity of about 25.3 MGD. The low lift pump station also has bypass arrangements with necessary
piping and valves to discharge the secondary treated effluent directly to Outfall 001 west of the existing
treatment plant, during the permitted seasonal period.

Table TM 1.10 Summary of the major liquid process treatments units and their sizes

Unit process No. of
Units

Size of each unit Design Capacity

Length,
Ft

Width,
ft

Dia.,
Ft

SWD,
ft

Ave.
MGD

Peak
MGD

Headworks
Grit chamber 2 20 10 10 - 21

Bar screen 2 - 5 6 - 21

Parshall flume 1 - 1.5 - - - 21
Lift pump station
(two 75 HP & two 100 HP)

North Plant

- - 21

Primary clarifiers 2 - 65 8.5 5 -

Aeration basins 2 360 18 - 15 5 -

Final clarifiers

South Plant

2 - - 70 10.5 5 -

Primary sedimentation tank 2 72 27 - 11 3.5 -

Aeration basins 2 150 29 15.5 3.5 -

Secondary sedimentation tank

Nitrification Plant(BNR)

2 97 30 7.5 3.5

Nitrification basins 1 - - - 12 8.5 -

Nitrification clarifiers 4 120 30 12 8.5

The nitrification plant was designed to treat 8.5 MGD of secondary treated effluent from the North and
South Plants for the removal of ammonia nitrogen. The nitrification plant consist of a nitrification basin,
four rectangular clarifiers and other associated appurtenances such as lime feeders, disc aerators, sludge
pumping, etc. The nitrification basin is an oxidation ditch facility with three concentric channels
equipped with disc aerators. The nitrified effluent from the nitrification basin flows to the four rectangular
clarifies where solids are separated and the effluent is conveyed to the Farm Land lift pump station and to
the existing outfall structure where the final effluent is disinfected and discharged to Boggy Creek
through Outfall 002. The outfall structure has a 24-inch wide Parshall flume and sonic flow meter for
recording flow discharges. The Farmland Industry lift pump station, located ahead of the outfall
structure, conveys the final treated effluent to the Farm Land Industries for reuse.
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Existing Solids Handling Units

The bio-solids (sludge) generated at the City of Enid Water Pollution Control Facility comes from the
primary sedimentation tanks / primary clarifiers, secondary sedimentation tanks / secondary clarifiers and
nitrification clarifiers. Originally when the South and North Plants were commissioned, the sludge
generated from the liquid treatment process were stabilized either anaerobically or aerobically in the
digesters and dewatered in the sludge drying beds before they were hauled off to an approved land fill. In
1991, the City of Enid upgraded its solids processing facility by changing the existing mode of operation
of solids handling with new additional equipment for solids handling. Figure TM 1-7 illustrates the
current operation of solids treatment facility.

The primary sludge from the primary clarifiers and biological sludge from the secondary clarifiers and
nitrification clarifiers are thickened in the gravity belt thickener. The concentrated solids from the gravity
belt thickener are stored in the anaerobic digesters where it is stabilized. The stabilized sludge is fed in to
the belt filter press for dewatering. The dewatered sludge from the belt filter press is transported to an
approved land fill for final disposal. Table TM 1-11 shows the available solids handling units and their
sizes.

Table TM 1-11 Summary of the major solids handling units

Solid handling unit No. of
Units

Size and description

Anaerobic digesters 70 ft diameter and 24.25 ft WSD each
Aerobic digesters ® 65 ft diameter and 17 ft SWD each
Gravity belt thickeners Aquabelt type 85 size II (Belt width 67.5")
Belt filter press

®

Ashbrook winklepress 1.0 m belt filter press
Slud e d

	

in

	

beds, south Total bed area 29,700 s u .ft.
i Slime drying beds, north 28 Total bed area 39,000 sq.ft.

Data obtained from the plant records indicates that the amount of solids disposed to the landfill averages
7000 lb/day on dry basis (See Appendix TM 1-1). Assuming volatile suspended (VSS) solids
concentration of 50% and VSS reduction of 40% in the digesters, the sludge generated at the plant
averages 8,750 lb/day dry basis, which is equivalent to 1,265 pounds of sludge / MGD of flow. Typical
sludge generation rate for an activated sludge plant with primary sedimentation ranges from 1,500 to
2,200 pounds of sludge / MGD of flow. The sludge production rate at the existing facility is slightly lower
than typical suggested ranges, but this variation is not unusual as the solids production rate is influenced
by many factors like the actual quantity of solids entering the plant, removal efficiencies of various
processes, etc. However, this facility plan will use the sludge production rate of 1,500 pounds of sludge
on dry basis/ day/MGD of flow for evaluation of treatment alternatives.

EVALUATION OF EXISTING TREATMENT PLANT AND CONDITION ASSESSMENT

As a part of the master planning process, it is important to evaluate the available capacity of each major
treatment unit and its condition to address the deficiencies in the existing treatment system and plan for
future expansions. For the purpose of the capacity evaluation, the current ODEQ criteria for the water
pollution control facility construction have been used as a bench mark. The following paragraphs discuss
the condition and available capacity of each treatment units.

PSI\ Dewberry ENVIROTECH
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LIQUID PROCESS TREATMENT UNITS

As discussed in the previous section, the wastewater reaching the City of Enid Water Pollution Control
Facility is treated in four stages which include preliminary treatment, primary treatment, secondary
treatment and tertiary treatment.

Headworks

Preliminary treatment at the City of Enid Pollution Control facility consists of grit chamber and bar screen
located in the Headworks. The grit chamber was constructed in 1954 and designed to handle a peak flow
of 21 mgd. There is significant wear and tear on the grit chamber equipments. The bar screens were
originally designed for a peak flow of 21 mgd but the maximum flow they can handle based on ODEQ
design standards is 17 mgd. The clear open space between the bars in the manual cleaned bar screen is 3
inches which exceeds the ODEQ standard of 1.75 inches.

After the preliminary treatment, the influent flow is measured in the Parshall flume and is pumped to the
North and South plants by the Low lift pump station. The Parshall flume has a throat width of 18 inches
which has a recommended maximum flow of 15.9 MUD. Flows in excess of 15.9 MGD could result in
submerged flow condition leading to inaccurate flow measurement. The headworks lift station is equipped
with two 60 HP pumps and two 100 HP pumps and has a firm pumping capacity of 29.7 MGD. There
appears to be some wear and deterioration on exposed surfaces of the low lift pump station and may
require painting and water proof coating.

In general, all units in the headworks appear to be in poor conditions. Some of the units like bar screen
and parshall flume do not meet current design criteria. The plant headworks may require either major
rehabilitation or replacement to meet the proposed flows in future.

South Plant

Primary treatment and secondary treatment at the South plant consists of two primary sedimentation
tanks, two aeration tanks, two secondary sedimentation tanks and other associated appurtenances such as
air diffusers, blowers, sludge pumps, etc.

The primary sedimentation tanks are rectangular tanks of size 72 feet long by 27 feet wide and 11 feet
side water depth (SWD) each and are equipped with traveling bridge mechanism for collection of sludge.
There are no specific criteria in the ODEQ construction standards for primary sedimentation tanks.
However, as per typical design criteria recommended in Metcalf & Eddy, the primary sedimentation tanks
can handle an average design flow of 3.5 mgd. At the average design flow of 3.5 mgd, the overflow rate
and detention time of each tank is 900 g/ft2/d and 2.2 hour, respectively which are within acceptable
design ranges (Metcalf & Eddy).

The aeration basins are rectangular tanks of size 150 feet long, 29 feet wide and 15.5 feet SWD and are
equipped with diffusers for oxygen distribution in to the basin. At the average design flow of 3.5 mgd, the
organic loading rate, detention time and F/M ratio for each tank are 43 lbs of BOD 5/1000 ft3/d, 6.90 hours
and 0.27, respectively. As per ODEQ design criteria, the allowable organic loading rate range for a
conventional activated sludge process is 30 to 40 lbs of BOD 5/1000 ft3/d which restricts the treatment
capacity of the aeration basins to an average flow of 3.23 mgd.

The secondary sedimentation tanks are rectangular tanks of size 97 feet long, 30 feet wide and 7.5 feet
SWD each. The tanks are equipped with traveling bridge mechanism for collection of sludge. Based on
the overflow rate recommended by the ODEQ design criteria of 600 g/ft2/d, the average flow that can be
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handled by these tanks is 3.5 mgd. However the overflow rate at peak hourly flow shall not exceed 1,200
g/ft2/d which restrict the peak flow to the tanks to 7.0 mgd.

Based on the above evaluation, the average flow that the South Plant can handle based on current ODEQ
standards is 3.23 mgd due to the overloading of the organic load on the aeration basins. The overflow rate
on the secondary sedimentation tanks will be a limiting factor on handling the peak hourly flow. Peak
flows exceeding 7.0 mgd will overload the secondary sedimentation tanks on the South Plant and
deteriorate the effluent quality. Table TM 1-12 summarizes the capacity of each treatment unit as per
current ODEQ design criteria. Table TM 1-12 also summarizes current condition rating. A template of
the facility condition rating protocol can be seen in Appendix TM 1-4.

In regards to the condition of the South Plant, this facility was built in 1954 and has been in operation for
nearly 50 years before it was taken out of service few years ago. The plant has operated well beyond its
life expectancy without any significant maintenance and improvements performed to its treatment units
and equipment. The concrete walkways and gratings have also deteriorated to the point that staff safety
around these structures could be compromised. Therefore, major improvements will be required to bring
the South Plant back in to operation. This will include, but not limited to the installation of new pumps,
valves, slide and sluice gates, pipe sections, replacing tracks at the primary and secondary clarifiers and
other items. The work will also require the rewiring at the existing MCC's inside the building, including
labels, alarm indicators and other miscellaneous items required to get the equipment running and provide
the proper alarming and SCADA to the main Control Panel. The other item, which is of more concern, is
the safety of plant personnel around these structures. As previously indicated, several walkways are in
need of hand railing, most of the gratings are corroded and need replacing, specially the wooded grates
around the aeration basins. The wood appeared to be deteriorated through the years and will need to be
replaced to handle the proper load. The south gallery where most of the electrical controls and pumps are
housed is also, in need of maintenance, including the replacement of flow meters and gauges. The piping
inside the gallery appeared to be corroded and the original painting for the most part is flaking off and
will need to be repainted. The ventilation system appeared to be working. However, it will need to be
verified that it is designed to provide the proper ventilation or number of air changes per minute required
under confined spaces to satisfy ODEQ standards. The concrete walkways are cracked and for the most
deteriorated to the point that the gravel is exposed and pealing off from the concrete slab. These areas
will require resurfacing with concrete products to re establish its original integrity.

The Plant has operated well beyond its life expectancy without significant maintenance and
improvements performed to its treatment units and equipment. The current improvements to the South
Plant undertaken by the City of Enid are very critical to handle the current flow as well as industrial
growth expected in near future and will extend the life of this plant for some more years before it is
replaced.

North Plant

Primary treatment and secondary treatment at the North Plant consists of two primary clarifiers, two
aeration tanks, two secondary clarifiers and other associated appurtenances such as air diffusers, blowers,
sludge pumps, etc. The North Plant was constructed in 1970. Most of the equipment/mechanical parts are
in good condition due to regular maintenance. However, concrete structures for the primary clarifiers are
showing hairline cracks that will need to be repaired to preserve their structural integrity.
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Primary treatment in the North Plant is accomplished through two primary clarifiers of size 65 feet
diameter and 8.5 feet SWD each. The primary clarifiers are equipped with circular clarifier mechanisms
for scum and sludge removal. The concrete structures are water tight although the walls reflect hair line
cracks primarily in the area where the effluent launders are connected. At an average design flow of 5.0
mgd, the overflow rate and detention time of each tank is 753 g/ft 2/d and 2.0 hours, respectively which are
within acceptable design ranges (Metcalf & Eddy).

Secondary treatment is provided in the aeration basins and secondary clarifiers. The aeration basins are
rectangular tanks of size 360 feet long by 18 feet wide with 15 feet SWD. At the average design flow of
5.0 mgd, the organic loading rate, detention time and F/M ratio for each basin are 43 lbs of BOD 5/1000

ft3/d, 7.0 hours and 0.28, respectively. Based on ODEQ design criteria, the allowable organic loading rate
range for a conventional activated sludge process is 30 to 40 lbs of BOD 5/1000 ft3/d, which restricts the
treatment capacity of the aeration basins to an average flow of about 4.66 mgd.

The secondary clarifiers are circular tanks of diameter 70 feet and 10.5 feet SWD each. The average flow
that can be handled by these tanks at the overflow rate recommended by the ODEQ design criteria of 600
g/ft2/d is 4.62 mgd. The peak hourly flow that can be handled by the clarifiers at the overflow rate of
1,200 g/ft2/d recommended by ODEQ is 9.23 mgd.

Based on the above evaluation, the average flow that the North Plant can handle based on current ODEQ
standards is 4.62 mgd due the overloading of the secondary clarifiers. The overflow rate on the secondary
clarifier is the limiting factor on handling the average and peak hourly flows. Mows exceeding 4.62 mgd
(average) and 9.24 mgd (peak) will result in increased hydraulic loading on the secondary clarifiers and
minimize the solids removal efficiency. Table TM 1-12 summarizes the treatment capacity of each
treatment units as per current ODEQ design criteria and current condition rating.

In regard to the condition of the North Plant, this facility was constructed in 1970 and has been in
operation for over 30 years. The plant is currently operating well even though it is running well over its
rated capacity (4.62 mgd). With some structural repairs to the walls of the primary clarifiers and the
ongoing maintenance program for replacing worn out parts. The North Plant could have a useful life of
another 10 to 15 years without major significant improvements.
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Table TM 1-12 Summary of treatment capacity and condition of major liquid
process treatment units

Unit process No. of
units

Design capacity Treatment
capacity, per

ODEQ criteria

Condition
rating

Ave.
MGD

Peak
MGD

Ave.
MGD

Peak
MGD

Peak
MGD

Headworks
Grit chamber 2 21.0 - 21.0 Poor

Bar screen 2 21.0 - 17.0 Poor

Parshall flume 1 - 21.0 15.9 Poor

Lift station
(two 75 HP & two 100 HP)

North Plant

- - 21.0 21.0 Poor

Primary clarifiers 2 5.0 - 5.0 - Fair

Aeration basins 2 5.0 4.66 - Fair

Final clarifiers

South Plant

2 5.0 4.62 9.24 Fair

Primary sedimentation tank 2 3.5 3.5 - Fair

Aeration basins 2 3.5 - 3.23 - Fair

Secondary sedimentation tank

Nitrification Plant

2 3.5 - 3.5 7.0 Fair

Nitrification basins 1 8.5 8.5 Good

Nitrification clarifiers 4 8.5 -

	

_ 8.5 - Good

Nitrification Plant (Biological Nutrient Removal — BNR)

The nitrification plant was built in 1991 and was designed to treat 8.5 MGD of secondary treated effluent
from North and South Plants for the removal of ammonia nitrogen. The nitrification plant consist of a
nitrification basin; four rectangular clarifiers and other associated appurtenances such as lime feeders,
disc aerators, sludge pumping etc. The concrete structures appeared to be in good condition. However,
there are some mechanical problems with some of the equipment which are explained later in this section.

The nitrification basin is an oxidation ditch type facility with three concentric channels equipped with
disc aerators. Each channel is 20 feet wide with 12 feet SWD. The volume of outer, middle and inner
channels is 122,440 ft3, 92,280 ft3 and 62,120 ft3 , respectively. The total detention time in the nitrification
basin at an average design flow of 8.5 mgd is 5.85 hours. ODEQ does not have specific design criteria
for nitrification plants.
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The nitrification clarifiers are rectangular type with basin dimensions of 120 feet long, 30 feet wide and
12 feet SWD each. The clarifiers are equipped with a traveling bridge used for collection of sludge settled
at the basin bottom. At an average design flow of 8.5 mgd, the hydraulic overflow rate from each of the
clarifier is 590 g/ft2/d which is within acceptable ranges (Metcalf & Eddy).

Based on the above evaluation, the nitrification plant can handle the average daily flow of 8.5 mgd as
designed. However, conversations with plant personnel have revealed that solids carry over occurs when
the plant flow exceeds 7 mgd. They also have experienced problems with the operation of the traveling
bridge on the nitrification clarifiers, especially during snow and ice periods. This operational issue has
been separately addressed in a memorandum circulated to the City of Enid staff (See Appendix TM 1-5).
The Nitrification plant, in overall, needs some improvements to correct all operational problems.

Existing Liquid Treatment Plant Capacity

Based on the above analysis of the existing treatment units, the total treatment capacity of the existing
Water Pollution Control Facility including the North and South treatment facilities is 7.85 MGD. The
capacities of each plant are summarized in Table TM 1-13 below. However, it should be noted that the
South Plant has not been in operation for the last few years due to the major rehabilitation required for its
equipments and other appurtenances. As a result, the total design capacity of the existing facility is rated
as only 4.62 MGD.

The influent wastewater to the existing WPCF currently averages 6.12 MGD. Since the South Plant is not
in use, the North Plant and Nitrification Plant are operated well above its design capacity to make up for
the loss of the South Plant, and have no redundancy in case of an emergency.

TABLE TM 1-13:
City of Enid Pollution Control Facility

Treatment Capacity Summary
Average Daily
Flow, MGD

North Treatment Plant 4.62

South Treatment Plant 3.23

Nitrification Plant 8.50

Total Capacity 7.85

SOLIDS HANDLING UNITS

Due to the age and deterioration of the existing solids process units, the bio-solids treatment system at the
treatment facility is in jeopardy of becoming non-complaint. Therefore, in 2004, the City of Enid retained
the services of Dewberry to evaluate its solids operation and prepare a bio-solids facility plan. This
facility plan evaluated various alternatives for producing CLASS B bio-solids with the option of land
filling for final disposal. The most cost-effective and preferred alternative recommended in the bio-solids
facility plan was to use the existing digesters for aerobic digestion and belt filter press for dewatering the
digested sludge. The process schematic depicting the proposed improvements is shown in
Figure TM 1-8.
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The proposed improvements to the bio-solids treatment system consists of the following: selective
demolition and improvements to the existing aerobic digesters and equipment, selective demolition and
converting the existing anaerobic digesters to aerobic digesters and equipment, new blower facility,
modification to the existing blower facility, a new 2m belt filter press and dewatered sludge conveyors,
improvements to the filter press feed pump system, polymer dosing system, flow measurement
equipments, controls, yard piping, electrical and instrumentation work, and other appurtenances to
produce Class B bio-solids.

The proposed improvements are expected to be completed at the end of the year 2006. With the
completion of the above proposed improvements, the solids handling capacity of the treatment facility
will increase to about 15,490 pounds/ day on dry solids basis which is equivalent to solids produced from
treating wastewater flows of about 10 MGD at the exiting liquid process treatment units.
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Historical Flow Peaking Data

Year Average

Annual
Flow (mgd)

Maximum

Month Flow
(mgd)

Maximum

Day Flow
(mgd)

Maximum

Month
Factor

Maximum

Day
Factor

1996 6.264 7.064 11.922 1.13 1.90

1997 7.396 7.866 8.846 1.06 1.20

1998 7.937 9.637 14.724 1.21 1.86

1999 9.439 12.780 15.407 1.35 1.63

2000 6.804 8.207 11.387 1.21 1.67

2001 6.384 7.250 8.362 1.14 1.31

2002 6.015 6.358 8.887 1.06 1.48

2003 5.912 6.401 7.380 1.08 1.25

2004 6.121 6.400 7.800 1.05 1.27

Average 6.919 1.14 1.51



Influent Wastewater Characteristics

Year Influent Influent Influent Influent Influent

BOD5

(mg/I)

TSS

(mg/I)

NH3

(mg/I)

DO

(mg/I)

Alkalinity

(mg/I)
1996 333 274 15.80 2.30 368
1997 245 257 14.60 1.20 359

1998 222 261 12.80 1.10 356

1999 196 227 11.10 1.00 354

2000 206 222 15.90 1.10 357

2001 268 283 16.67 - -

2002 230 254 17.36 - -

2003 220 248 18.30 - -

2004 271 234 17.48 1.26 356

Mean 243 251 15.56 1.34 359

Std. Dev. 42 21 2.4 0.54 5



Per capita wastewater genaration rate

Year Total Average Percapita
Service

population
Annual

Flow (mgd)
rate
gpcd

1996 45,320 6.264 138
1997 45,190 7.396 164
1998 45,250 7.937 175
1999 45,200 9.439 209
2000 47,045 6.804 145
2001 46,590 6.384 137
2002 46,530 6.015 129
2003 46,480 5.912 127
2004 46,630 6.121 131
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1996 1513 8290
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FLOWS, BODS, TSS AT SIGNIFICANT INDUSTRIAL USERS 2004 AVERAGE

NO. INDUSTRIAL AVG DAILY AVG BOOS AVG TSS
USER FLOW BOD5 LBS TSS LBS

(MGD)

1 INTEGRIS HOSPITAL 0.052 294 127.5 99 42.9

2 LANDFILL LEACHATE 0.028 59 13.8 315 73.6

3 CHEM-CAN 0.01 5040 420.3 159 13.3

4 BROADWAY TEXACO 0.004 10 0.3 8 0.3

5 ADVANCE-E WILLOW 0.03 661 165.4 144 36.0

6 ADVANCE-RALEIGH RD 0.274 838 1915.0 499 1140.3

7 ADVANCE-PINE ST 0.079 1172 772.2 1047 689.8

8 ST MARY'S HOSPITAL 0.069 373 214.6 226 130.1

9 VANCE AFB 0.171 173 246.7 151 215.3

10 SEABOARD FARMS 0.005 642 26.8 254 10.6

11 RED CARPET LANDFILL 0.004 77 2.6 20 0.7

TOTAL 0.726 9339 3905.2 2922 2352.8

AVERAGE 0.066 849 355.0 266 213.9

2004 AVG FLOW AT POTW 6.12 271 234

SIU PERCENT OF TOTAL FLOW 11.86
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September 13, 2005

Mr. Robert Hitt, P.E.
Director of Development Services
City of Enid
P.O. Box 1768
Enid, Oklahoma 73702

Re:

	

City of Enid
Sanitary Sewer Master Plan Agreement
"Additional Organic Loading from Advance Foods and New Ethanol Plant"

Dear Mr. Hitt,

On Monday September 12, 2005, we were notified by your staff on the anticipated discharge from the
proposed ethanol plant. As a result of this anticipated discharge and in addition to Advance Foods , we
felt that it would be necessary to reevaluate the treatment capacity of the existing Water Pollution Control
Facility.

Currently, the Influent flow and its BOD5 and TSS concentrations to the existing Water Pollution Control
Facility average at 6.24 mgd, 280 mg/l and 226 mg/l, respectively. As you know both the North and
South treatment plants were designed for an average BOD and TSS concentrations of 300 mg/l and 250
mg/1, respectively. In addition, our current evaluation of these two plants based on current ODEQ design
standards has revealed that the North and South treatment plant are rated at 4.62 mgd and 3.23 mgd,
respectively. Based on this information the total combined design capacity of the existing Water
Pollution Control Facility for the City of Enid is about 19,641 pounds per day for BOD5 and 16, 367
pounds per day for TSS.

With the anticipated discharge limits proposed by Advance Foods of 0.5 mgd, 664 mg/l BOD and 382 '
mg/l TSS and the new ethanol plant flow of 0.12 mgd, 1000 mg/l BOD and 350 mg/l TSS, we have
estimated that the influent flow and raw wastewater characteristics for BOD and TSS to the existing
facility will increase to 6.853 mgd, 320 mg/l and 240 TSS, respectively. Under these conditions the
projected loading to the existing Water Pollution Control Facility will be approximately 18,313 pounds
per day for BOD and 13,689 pounds per day for TSS.

From the information shown above it appears that the existing facility has the capacity to handle the
additional loading, since the projected loading is slightly lesser. However, the BOD5 concentration of the
projected influent flow (32-0 mg/1) is greater than the designed BODS concentration (300 mg/1) for the
existing facility. Operating under these conditions could impact the effluent quality of the treatment plant
and possibly exceed the current NPDES permit.
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In order to maintain the influent BOD5 and TSS concentrations to the existing facility within the original
design parameters, the BOD5 and TSS discharge concentration from these two industries will have to set
at 500 mg/l, each. However, Conversations with your staff have also, revealed that Advance Foods is
anticipating doubling production in the next two years that will add an additional flow of 0.5 mgd to the
existing facility which will worsen conditions and exceed the BOD5 design parameter and possibly
impact the effluent quality of the existing facility. With and anticipated additional flow of 1.0 mgd from
Advance Foods and 0.12 mgd from the new ethanol plant, the ultimate combined flow to the existing
plant will average at 7.4 mgd. Under this scenario the existing facility will be operating at about 94%
capacity of its current rated capacity.

Based on the anticipated additional loadings described above and the operation of the existing Water
Pollution Control Facility with both the North and South plants and the use of the Biological nutrient
removal train as an effluent polishing process, we recommend that the City's pretreatment program shall
ensure that any future pretreatment discharge limit for BOD5 does not exceed 300 mg/l until further
expansion to the treatment plant is evaluated and designed.

Should you have any questions, please feel free to contact me.

Very truly yours,

Dewberry Design Group Incorporated

Jose A. Pereira, P.E.
Associate

Cc:

	

James McClain, Public Service Director City of Enid
Muralilnimar Katta-Muddanna, Project Engineer City of Enid
Barry Br unmit, Pretreatment Director City of Enid
Joyce Hight, Superintendent City of Enid
Vel Subramanian, Dewberry

Q:\32158005\Adm\Contract\Robert Hitt Additiona treatment capacity 091305.doc



APPENDIX TM 1-3

CITY OF ENID OPDES PERMIT



Enid - OK0021628
Permit Part 1 — Page 1

AUTHORIZATION TO DISCHARGE UNDER THE
OKLAHOMA POLLUTANT DISCHARGE ELIMINATION SYSTEM

PART I.

In compliance with the Oklahoma Pollutant Discharge Elimination System Act (OPDES Act). Title 27A
O.S., § 2-6-201 of seq. and the rules of the State of Oklahoma Department of Environmental Quality (DEQ)
adopted there under (See OAC 252:605); the Federal Clean Water Act, Public Law 95-217 (33 U.S.C. 1251 et

seq.), Section 402; and NPDES Regulations (40 CFR Parts 122, 124 and 403),

City of Enid
(State 1D No. S-20931)
P.O. Box 1768
Enid, Oklahoma 73702

is hereby authorized to discharge treated wastewater from a facility located at approximately

NE'/ of SW'% of NW% of Section 14
Township 22 North, Range 6 West, I.M.
Garfield County, State of Oklahoma

to receiving water: Boggy Creek, tributary to Skeleton Creek, tributary to the Cimarron River at a point located
approximately

Outfall 001 . Outfall 002

Latitude: 36° 23' 11.904" N 36° 23' 11.148" N (CPS: NAD-27 CONUS)

Longitude: 97°48' 58.968" W 97° 48' 49.787" W (cPS: NAD-27 CONUS)

Planning Segment No. 620910 (Water body ID # 620910030250)

in accordance with effluent limitations, monitoring requirements and other conditions set forth in Parts 1, II, III-
and IV hereof.

This permit replaces and/or supersedes the previous permit modification issued on March I , 2001

The issuance date of this pennit is July 31, 2003

'This permit shall become effective August 1, 2003

This permit and authorization to discharge shall expire at midnight, July 31, 3008

For the Oklahoma Department of Environmental Quality:

(lam"	 U)11)7 "(
Edward Dihrberg, PE., Mang Br

	

on L. Craig. Director
Municipal Permits Section

	

Water Quality Division-tj
Water Quality Division
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A.

	

Effluent Limitations

During the period beginning the effective date and lasting through dale of expiration the permittee is
authorized to discharge treated wastewater in accordance with the following limitations:

1. Conventional and Non-Conventional Pollutants

Discharge Limitations Monitoring
Requirements

Effluent Characteristics Mass (lbs/d) Concentration (mg/1) Measure-
meat

Frequency
Sample

Type
30-day

Average
30-day

Average
7-day

Average

Spring (April — May): Outfall 002 only

Carbonaceous Biochemical Oxygen
Demand - 5 Day (Cf3OD5) [80082]

1

1417.8 20.0 30.0

	

3/week

12-hour
composite

Total Suspended Solids (TSS) [00530] 2126.7 30.0 45.0

	

2/week

Ammonia (14113-N) [00610] 141.8 2.0 3.0

	

1/week

Dissolved Oxygen (DO) [00300] b

	

Minimum 6 mg/I

	

3/week Grab

Sommer (June — October): Outfall 002 only

Carbonaceous Biochemical Oxygen
Demand-5 Day (CBOD5 ) [80082] 1063.4 15.0 22.5 3/week 12_hour

compositeTotal Suspended Solids (TSS) [00530] 2126.7 30.0 45.0 2/week

Ammonia (NH3-N) [00610] 141.8 2.0 10 1/week

Dissolved Oxygen (DO) [00300] b

	

Minimum 5 mg/1 3/week Grab
'Winter (November - March): Outfall 001 and/or Outfall 002

Biochemical Oxygen Demand - 5 Day
(BODS ) [00310] 1417.8 a 20.0 30.0 3/week 12-hour

compositeTotal Suspended Solids (TSS) [00530] 2126.7 a 30.0 45.0 2/week

Ammonia (14113-N) [00610] 290.6 4.1 9.9

	

.
Many max] 3/week e

Dissolved Oxygen (1)O) [00300]

	

Minimum 5 mg/1 3/week Grab

The combined mass loading from each outfall may not exceed this value if boil, nulfalls are used simultaneously.
If sinndlanemtsly discharging from nulfalls 001 and 002, grab samples will he taken f rom both until-ails, and the lower of the two dissolved oxygen

values reported.
If the highest daily maximum ammonia level reported during this season for the first year after Me effective date of these limits is less that or equal to
1.5 limes the monlhly average limit (i.e., 1:5 x q.1 = 6.15 nrgll), the monitoring frequency may he reduced to I/week for that season..Olherwise, the
monitoring frequency continues at 3/week for that season for the remaining term of the permit.

There shall he no discharge of floating solids or visible foam in other than trace amounts.

The pll shall not be less than 6.5 standard units nor greater than 9.0 standard units at any time, it shall lie
' monitored by grab samples collected 3/week.

Samples taken in compliance with the monitoring requirements specified above shall be taken at the
discharge from the final treatment unit.
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How (measured in million gallons per day) shall he monitored daily by totalized measurement and

reported as a 30-day average and a daily maximum.

2. Whole Effluent Toxicity Reporting and Monitoring Requirements (Outfalls TX1, TX2).

During the period beginning the effective date of the permit and lasting through the expiration date, the
permittee is authorized to discharge from Outfall TX1 and Outfall TX2 (functionally identical to Outfall
001 and Outfall 002). The discharge consists of biologically treated sanitary wastewater. Such
discharges shall be limited and monitored by the permittee as specified below:

Whole Effluent Toxicity Reporting and Monitoring Requirements (Outfalls TX1 and 1'X2)

Effluent Characteristic _
Reporting

	

Monitoring
Requirements '	Requirements

Test
Critical
Dilution

Parameter
30-day

7-clay

	

TestingAvg

	

+
Min

	

Min

	

Frequency
Sample
Type

a•rf
F

Garin lnp/min lupin, 7 -day
chronic NOEC static
renewal,f res hwa t e r

100%

Pass/Fail Survival ITEM] Report

24 -hr
comp

NOECL Survival [TOP313] Report

	

Rcporl

	

2/season for
% Mortality at Critical Dil uti on I 77P313 ] R epor t

	

R epor t

	

TX' ` , and
Pass/Fail Reproduction [TGP3131 ---

	

_ Report

	

1/quarter
NOECs Reproduction (TPP313j Report

	

Report f or T X 2
%Coelfof Variation ITQP313) Report

	

Report

Prmepimles prow/as
(Fathead minnow), 7-day
chronic NOEC static
renewal, freshwater

100%
100%

Pass/Fail Survival ITLP6C1 ---

	

Report

24-hr
comp

NOECL Survival [fOP6C] Report

	

Report

	

2/season for
"/o Mortality at Critical Dilution [TJP6C] Report

	

Report

	

TX1 `, and
Pass/Fail Growth [TGP6C] Report

	

1/quarter r
NOECs Growth [TPP6C] Report

	

Report

	

for TX2
% Coeff of Variation [TQP6C] Report

	

Report

a

Retest Ill [22415] ` Report
As 24-hr

comp
Retest 112 [224161 '

required d

Report

See Part 11, Section A, Whole Effluent Toxicity Testing, for additional monitoring and reporting conditions.
Reporting periods commence with the effective date of the permit. A valid WET test shall be reported for each species for
each reporting period. Results of retests conducted pursuant to prior test failure shall not be submitted on DMRs in lieu of
routine test results (see Part II, Section A, item 2.a).

• Applies to either or both test species, according to results of test failure triggering monthly retests.
H nthly retesting required only if the toutine test for reporting period (for either species) fails.

• When discharging, no frequency reduction will be applied to TX1 for biomoniioring (November - March).
The frequency of testing may be reduced to twice per year for TX2, if requested and if there are no lethal or sublethal
failures in WET testing during the first two years of the permit. See the provision for WET testing monitoring frequency
reduction after the first two years (Part Il, Section A, Item 5).

Whole effluent toxicity reporting and monitoring requirements apply beginning-the effective date of the

permit.

WET Testing summary reports: Reports of all WET testing initiated, regardless of whether such tests
are carried to completion, shall follow the requirements of Part II, Section A, Item 4.
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Whole effluent toxicity concurr ent testing provision: Concurrent analysis of total ammonia and pN is

required on all effluent samples, including static renewals, collected for Fathead minnow W1 I' testing or
retesting. Reporting of results shall be in accordance with the following requirements.

Concurrent Effluent Testing - Reporting Requirements

Effluent
Characteristic

Concentration' Monitorin Requirements
Daily Min Monti Av_ Dail Max Monitorin. Ere Ilene Sample Type

Ammonia, total
(STORE'r 00610]

Report b Report b Report b
e2/season for TX I

	

, and
1/quarter " for'I'X2

24 hr composite

Notetill (std units)
I STORM' 004001

Report b Report b

Concentration units are mg/I unless otherwise specified.
Report only those effluent samples collected for Fathead minnow WET testing.
Measur ed in each composite effluent sample, including static renewals, just prior to first use .
The frequency of testing can be reduced to twice per year for TX2. if requested and if there are no lethal or sublethal
failures in WET testing during the first two years of the permit.
When discharging (November— March).

3. Priority Pollutants

a.	 Monitoring Requirements for Copper for Outfall 002 (period effective beginning eighteen
months before the expiration date of the permit and to last one year).

During the period stated above, the permittee shall monitor for one year the effluent for copper and
report the results as follows:

Discharge Limitations Monitoring Requirements

Effluent Mass (lbs/day) Concentration(ug/I) Measurement
Frequency Sample TypeCharacteristics Monthly Avg.. Monthly Avg. Daily Maximum

Copper, Total Report Report Report 1/month 24-hr composite

If any individual test result is less than the minimum quantification level (MQJ,) of 10 ug/l for copper
(monthly and/or daily maximum), a value of zero (0) may be used for the discharge monitoring report
(DMR) calculations and reporting requirements.

h. Monitoring Requirements forHardness (Outfall 999)

During the period beginning eighteen months before the expiration of the permit, the permittee shall
monitor the upstream hardness for one year, and report the results as follows:

Upstream Monitoring Monitoring Requirements

Upstream Mass (lbs/day) Concentration(mg/l) Measurement
Frequency Sample TypeCharacteristics Monthly Avg. Monthly Avg. Daily Maximum

Iardness NA NA Report 1/month Grab
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B.

	

Sanitary Sewer Overflows

Any bypass in the collection system [sanitary sewer overflow (SSU)) shall be reported in accordance
with Part 111.8.6. of this permit.

In addition, all reports shall be summarized and reported in tabular format with the Discharge
Monitoring report (DMR) for the month in which the bypasses occurred.
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PART 11.

	

OTHER PERMIT REQUIREMENTS

A.

	

WHOLE EFFLUENT TOXICITY TESTING
(7-DAY CHRONIC NOEC, STATIC RENEWAL, FREStIWATER)

I. SCOPE AND METHODOLOGY

a. The permittee shall test the effluent for toxicity in accordance with the provisions in this
section. Applicability to multiple outfalls is described in Item 3.d.5 of this section. The
permittee shall biomonitor for Ceriodaphnia duhia and Pimephales proinelas in accordance
with the WET testing frequencies prescribed in Part I. Intervals between test initiation dates
shall be a function of the required testing frequency, as follows:

▪ Monthly retests: No less than 20 days and no more than 40 days.

• Quarterly: No less than 2 months and no more than 4 months.

▪ Semi-annually: No less than 4 months and no more than 8 months.

APPLICABLE TO OUTFALL(S):

	

001 and 002

REPORTED ON DMR AS OUTFALL(S):

	

TXI and TX2

CRITICAL DILUTION:

	

100%

EFFLUENT DILUTION SERIES (ALL TESTS):

	

32%, 42%, 56%, 75%, and 1.00%

COMPOSITE SAMPLE TYPE:

	

Defined at Part I

TEST SPECIES/METIIODS:

	

40 CFR 136

Ceriodaphnin dubia chronic static renewal 7-day survival and reproduction test, Method
1002.0, EPA/600/4-91/002 or the most recent update thereof. A minimum of ten (10)
replicates consisting of one (1) organism each must be used in the control and in each
effluent dilution of this test. This test should be terminated when 60% of the surviving
females in the control produce three broods or at the end of eight days, whichever comes
first. If these criteria are not met at the end of 8 days, the test must be repeated.

Pimeplmlcs promelas (Fathead minnow) chronic static renewal 7-day larval survival and
growth test, Method 1000.0, EPA/600/4-91/002, or the most recent update thereof. A
minimum of five (5) replicates with eight (8) organisms per replicate must be used in the
control and in each effluent dilution of this test.

b. C1IRONIC	 LETHAL EFFECT TEST FAILURE

The NOEC T (No Observed Lethal Effect Concentration) is defined as the greatest effluent
dilution at and below which lethality that is statistically different from the control (0%
effluent) at the 95% confidence level does not occur. Chronic lethal test failure (chronic
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NOEc1 . test) is defined as a demonstration of a statistically significant lethal effect at test
completion to a test species at or below the critical dilution.

c. CHRONIC SUBLETFIAL EFFECT TEST FAILURE

The NOECs (No Observed Sublethal Effect Concentration) is defined as the greatest
effluent dilution at and below which sublethality (inhibited reproduction in the
Ceriadaplutia dtrhia test or inhibited growth in the Fathead minnow test) that is statistically
different from the control (0% effluent) at the 95% confidence level does not occur.
Chronic sublethal test failure (chronic NOECs test) is defined as a demonstration of a
statistically significant sublethal effect at test completion to a test species at or below the
critical dilution.

d. REOPENER CLAUSE

This permit may be reopened to require whole effluent toxicity limits, chemical specific
effluent limits, additional testing, and/or other appropriate actions to address toxicity.

2. TESTING REQUIREMENTS DUE TO CHRONIC TEST FAILURE

Upon becoming aware of the failure of any test, the permittee shall notify the DEQ Water
Quality Division Toxics Coordinator immediately, and in writing within 5 working days of the
test failure, with a summary of the results of and any other pertinent circumstances associated
with the failed test.

a. Whenever there is a lethal effect test failure for either species during routine testing, the
frequency of testing for the affected species shall automatically increase to, or continue at,
as appropriate, the WET testing frequency prescribed in Part 1 for the remaining life of the
permit. In addition, two (2) additional monthly tests (retests) of the affected species are
required. The two additional tests shall be conducted monthly: during the next two
consecutive months. The permittee shall not substitute either of the two additional tests for
routine toxicity testing. Additional tests are not required for a sublethal effect test failure.
A full laboratory report for the failed routine test and both additional tests, if required, shall
be prepared and submitted to the DEQ in accordance with procedures outlined in Item 4 of
this section.

b. PERSISTENT LETHALITY

(1) If either of the two additional tests result in an NOEC, , value less than the critical
dilution, persistent lethality is exhibited, and the permittee shall initiate a Toxicity
Reduction Evaluation (TRE) as specified in Item 5 of this section. The TRE initiation
date will be the test completion date of the first failed retest.

(2) The retesting requirements in Item 2.a are suspended upon subt»ittal of the TRE Action
Plan.

c. INTERMITTENT LETHALITY

If both additional tests result in an NOEC1 value greater than or equal to the critical
dilution, persistent lethality is not exhibited. However, if any routine test lethal effect
failure occurs within 18 months of a prior lethal effect test failure, intermittent lethality is
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exhibited, and the permittee may be required by the DEQ to initiate a TRE, as described in
item 5 of this section, based on the severity and pattern of such lethal effect over time.

d. PERSISTENT SUBLETIIALITY

Barring persistent lethality, if two consecutive routine tests result in a sublethal effect
failure for a species, persistent sublethality is exhibited, and the permittee:

(1) Shall increase the frequency of testing for the affected species to, or continue at, as
appropriate, the WET testing frequency prescribed in Part I for the remaining-ife of the
permit; and

(2) Maybe required by the DEQ to initiate a TRE, as specified in item 5 of this section,
based on the severity and pattern of such sublethal effect over time.

3. REQUIRED TOXICITY TESTING' CONDITIONS

a. ' Test Acceptance

The permittee shall repeat a test, including the control and all effluent dilutions, if the
procedures and quality assurance requirements defined in the test methods or in this permit
are not satisfied, including the following additional criteria:

(1) The toxicity test control (0% effluent) must have survival equal to or greater than 80%.

(2) The mean number of Ceriodaphnia dubia neonates produced per surviving female in the
control (0% effluent) must be 15 or more.

(3) Sixty (60) percent of the surviving Ceriodaphnia dubia control females must produce
three broods.

(4) The mean dry weight of surviving Fathead minnow larvae at the end of the 7 days in the
control (0% effluent) must be 0.25 mg per larva or greater.

(5) The percent coefficient of variation between replicates shall be 40% or less in the
control (0% effluent) for the young of surviving females in the Ceriodaphnia dubia
reproduction test and for the growth and survival endpoints of the Fathead minnow test.

(6) The percent coefficient of variation between-replicates shall be 40% or less in the
critical dilution, unless significant lethal or sublethal effects are exhibited for the young
of surviving females in the Ceriodaphnia dubia reproduction test and for the growth and
survival endpoints of the Fathead minnow test.

(7) As documented at test termination, no more than forty (40) percent of the Ceriodaphnia
dubia test organisms in the control (0% effluent) or any effluent dilution shall be male.

Test failure may not be construed or reported as invalid due to a coefficient of variation
value of greater than 40% in the critical dilution. A repeat test shall be conducted within the
reporting period of any test determined to be invalid.
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b. Statistical 11ALpr	 relation

(1) For the Ceriodnphnin dubin survival test, the statistical analyses used to determine if
there is a significant difference between the control and the critical dilution shall be
Fisher's Exact Test as described in EPA/600/4-91/002, or the most recent update
thereof

(2) For the Ceriodnphnin duhin reproduction test and the Fathead minnow larval survival
and growth test the statistical analyses used to determine if there is a significant
difference between the control and the critical dilution shall be in accordance with the
methods for determining the No Observed Effect Concentration (NOEL) as described in
EPA/600/4-91/002, or the most recent update thereof.

(3) if the conditions of test acceptability are met in Item 3.a above and the percent survival
of the test organism is equal to or greater than 80% in the critical dilution concentration
and all lower dilution concentrations, the test shall be considered to be'a passing test,
and the permittee shall report an NOEC 1, of not less than the critical dilution for the
DMR reporting requirements found in Item 4 below.

c. Dilution Water

(I) Dilution water used in the toxicity tests will be receiving water collected as close to the
point of discharge as possible but unaffected by the discharge. The permittee shall
substitute synthetic dilution water of similar pH, hardness and alkalinity to the closest
downstream perennial water where the toxicity test is conducted on an effluent
discharge to a 'receiving stream classified as intermittent or to a receiving stream with no
flow due to zero flow conditions.

(2) if the receiving water is unsatisfactory as a result of instream toxicity (fails to fulfill the
test acceptance criteria of Item 3.a.), the permittee must submit the test results
exhibiting receiving water toxicity with the full test report required in Item 4 below and
may thereafter substitute synthetic dilution water for the receiving water in all
subsequent tests provided the unacceptable receiving water test met theTollowing
stipulations:

(a) A synthetic dilution water control which fulfills the test acceptance requirements of
hem 3.a. was run concurrently with the receiving water control;

(b) The lest indicating receiving water toxicity was carried out to completion; and

(c) The synthetic dilution water had a pH, hardness and alkalinity similar to that of the
receiving water or closest downstream perennial water not adversely affected by the
discharge, provided the magnitude of these parameters will not cause toxicity in the
synthetic dilution water.

d. Samples and Composites

(1) The permittee shall collect three flow-weighted 24-hour composite samples
representative of the flows during normal operation from the outfall(s) listed at item l.a
above. Unless otherwise specified in Part I of the permit, a 24-hour composite sample
consists of a minimum of 12 effluent portions collected at equal time intervals
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representative of a 24-hour operating day and combined proportional to flow or a
sample continuously collected proportional to flow over a 24-hour operating day.

(2) The first composite effluent sample shall be used to initiate each lest and must be
collected so that its holding time (between collection of the last portion of the sample
and test initiation) does not exceed 36 hours. Collection of the second and third
composite effluent samples must be timed so as to permit an approximately equal use
distribution of the three composite samples for daily static renewals. In no caseshall
the holding time of the second and third composite samples (between collection of the
last portion of the sample and its first use) exceed 72 hours. All samples shall be chilled
to 4 "C during collection, shipping and/or storage.

(3) The permittee shall collect the 24-hour composite samples such that the effluent
samples are representative of any periodic episode of chlorination, biocide usage or
other potentially toxic substance discharged on an intermittent. basis.

(4) If the flow from the outfall(s) being tested ceases during the collection of effluent
samples, the requirements for the minirndm number of effluent samples, the minimum
number of effluent portions and the sample holding time are waived during that
sampling period. However, the permittee must collect an effluent composite sample
volume during the period of discharge that is sufficient to complete the required toxicity
tests with daily renewal of effluent. When possible, the effluent samples used for the
toxicity tests shall be collected on separate days if the discharge occurs over multiple
days. The effluent composite sample collection duration and the static renewal protocol
associated with the abbreviated sample collection must be documented in the full test
report required in Item 4 of this section.

(5) MULTIPLE OUTFALLS: If the provisions of this section are applicable to multiple
outfalls, as specified in Part I of the permit, the per millee shall combine the composite
effluent samples in proportion to the average flow from the outfalls listed in item l.a of
this section for the day the sample was collected. The permittee shall perform the
toxicity test on the flow-weighted composite of the outfall samples.

4.

	

REPORTING

a. The permittee shall prepare a full report of the results of all tests conducted pursuant to this
section in accordance with the Report Preparation Section of EPA/600/491 /002, Or the
most current publication, for every valid or invalid toxicity lest initiated, whether carried to
completion or not. The permittee shall retain each full report pursuant to the records
retention provisions of Part III of this permit. The permittee shall submit full test reports
for all tests initiated, regardless of whether the tests are carried to completion, to the DEQ
no later than the 15° i day of the month following completion of the test, including any test
which is considered invalid, is terminated early for any reason, or which indicates receiving
water toxicity.

b. A valid test for each species (excluding retests) must be reported on thed)MIt for each
reporting period specified in Part I of this permit unless the permittee is performing a'IRE,
which may increase the frequency of testing and reporting. A JMlt must be submitted. by
the 15 a' day of the month following-completion of any valid test. The full report for the lest
(see Item 4.a above) shall be submitted along with the DMR. if a survival test failure is
experienced for either test species, two copies of the blank DMR for the applicable
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reporting period shall be made in advance of completing and submitting the DMR so that
the DMR copies may be used to report results of the required retests. If more than one
valid test (excluding retests) is performed on a species (luring a reporting period, the
permittee shall report the lowest survival test results as the 7-day minimum for each species
tested, and the arithmetic average of the results of the survival tests shall be reported as the
30-day average minimum. The sublethal test results reported for each species on the DMR
are determined in the same manner. If the permittee performs only one valid test
(excluding retests) on a species during the reporting period, then the results of that test shall
he reported as both the 7-day minimum and the 30-day average minimum on the DMR. The
30-day average minimum does not apply to the pass/fail parameters (fLP3I3, TGP313,
TLP6C and TGP6C) in Item 4.c below.

I f any test results in anomalous NOEC L or NOECs findings (Le., it indicates an interrupted
dose response across the dilution series), the DEQ recommends that the permittee contact
its DEQ toxicity coordinator for a technical review of the test results prior to submitting the
full test report and DMR. A summary of all tests initialed during the reporting period,
including invalid tests, repeat tests and retests, shall be attached to the reporting period
DMR for DEQ review. A test is a REPEAT test if it is performed as a result of a
previously invalid test. A test is a RETEST if it is performed as a result of a previously
failed test. Each time a DMR is submitted, put the new submittal date in the lower right-
hand corner of the DMR.

(1) The reporting period test summary attached to the DMR shall be organized as follows:

(a) Invalid tests (basis for test invalidity must be described)

(b) Valid tests (other than retests) initiated during current reporting period

(c) Valid retests for tests failed during previous reporting period (if not submitted in
the previous reporting period test summary)

(d) Valid retests for tests failed during current reporting period

(2) The following information shall be listed in the reporting period test summary for each
valid test in categories (b) through (d) in Item 4.b(l) above:

(a) Test species

(b) Date of test initiation at laboratory

(c) Results of all concurrent effluent analyses specified in Part I of this permit

(d) All test result parameters for the test species specified in Item 4.c below.

c. 'fhe permittee shall report the following results for all VQI_lP toxicity tests (excluding
retests) on the DMR(s) for that reporting period in accordance with Item 4.b above and Part
III of this permit.

(1) Ceriodaphnia labia
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(a) Parameter TLP3B: If the Ceriodaphnia (labia NOEC 1, for survival is less than the

critical dilution, report a "1"; otherwise, report a "0" .

(b) Parameter

	

13: Report the Ceriodaphnia (labia NOEC1 . value for survival.

(c) Parameter TJP3B: Report the Ceriodaphnia (labia percent mortality in the critical

dilution at test completion.

(d) Parameter TGP3B: If the Ceriodaphnia dahia NOECs for reproduction is less than
the critical dilution, report a " 1 " ; otherwise, report a "0".

(e) Parameter TPP3B: Report the Ceriodaphnia dahia NOECs value for reproduction.

(f) Parameter TQP3B: Report the highest coefficient of variation (critical dilution or
control) for Ceriodaphnia Bahia reproduction.

(2)

	

Pimephales promelas (Fathead minnow)

(a) Parameter TLP6C: If the Fathead minnow NOEC 1, for survival is less than the
critical dilution, report a "1"; othenvise, report a "0".

(b) Parameter TOP6C: Report the Fathead minnow NOECL value for survival.

(c) Parameter TJPGC: Report the Fathead minnow percent mortality in the critical
dilution at test completion.

(d) Parameter TGP6C: If the Fathead minnow NOECs for growth is less than the
critical dilution, report a "1"; otherwise, report a "0".

(e) Parameter TPP6C: Report the Fathead minnow NOECs value for growth.

(1) Parameter TQP6C: Report the highest coefficient of variation (critical dilution or
control) for Fathead minnow survival and growth.

d. The permittee shall report the following results for all VALID toxicity retests on the
DMR(s) for that reporting period.

(I) Retest h1 (STORET 22415): If the first monthly retest following Ibilnre ofON routine
test for either test species results in an NOEC 1, for survival less than the critical dilution,
report a "1"; othenvise, report a "0".

(2) Retest 112 (STORE' 22416): If the second monthly retest following failure of a routine
test for either test species results in an NOEC1, for survival less than the critical dilution,
report a "1"; otherwise, report a "0".

Results of all retests shall he rcported`on a copy of the DMR for the reporting period (sec
item 4.b above) in which the triggering routine test failure is experienced by no later than the
15ti day of the month following completion of the retest. The full report for the retest (see
Item 4.a above) shall be submitted along with the retest DMR. Liven if a retest cannot be
conducted before the end of the reporting period for which it is required (due to test
initiation interval requirements), the retest results shall still be reported for the reporting
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period in which the triggering test failure is experienced. In this manner, both retests are
reported for the same reporting period as the failed routine test. Each time a DMR is
submitted, put the new submittal dale in the lower right-hand corner of the DMR. If retesting
is not required during a given reporting period, the permittee shall leave these DMR fields
blank.

5.

	

MONITORING FREQUENCY REDUCTION

a. The permittee may apply for a testing frequency reduction upon the successful completion
of the first two years of testing for one or both test species with no lethal or sublethal effects
demonstrated at or below the critical dilution. Certification in accordance with item 5.b of
this section shall be submitted at the time of such application for monitoring frequency
reduction. If granted, the monitoring frequency may be reduced to not less than once per 6
months (once each during the periods June 1 through September 30 and December 1 through
March 31) for either test species.

b. CERTIFICATION: The permittee must certify in writing that no lethal or sublethal test
failures have occurred for the species for which the monitoring frequency reduction is being
requested and that all tests meet all test acceptability criteria in ltem 3.a. above. In addition,
the permittee must provide a summary of all tests initiated during the period of certification
including test initiation dates, species, test acceptability parameters, NOEC 1 values, percent
mortality at the critical dilution, NOECs values, and coefficients of variation for the controls
and critical dilutions. If the certification is approvable, the DEQ will issue a letter of
confirmation of the monitoring frequency reduction. A copy of the confirmation letter will
be forwarded to the DEQ's Permit Compliance System unit to update the permit reporting
requirements. The DEQ may deny the certification if it determines that, during the period
for which the certification is submitted, there were errors in meeting test acceptability
requirements, errors in statistical interpretation affecting test results reported on DMRs, late
submissions of test reports or submissions of substantively incomplete test reports. If the
certification is denied, the permittee shall continue biomonitoring of the affected test species
at a frequency of once per quarter until the permit is reissued.

SUBLETHAL FAILURES DURING FIRST YEAR OF TESTING: If, during the first year
of testing, only a sublethal effect is demonstrated to a test species, continued routine testing
for that species is required for the remainder of the first year and, as necessary, into the
following year(s) at the frequency prescribed in Part I until the effluent passes four
consecutive routine tests for both lethal and sublethal lest endpoints, at which time the
permittee may apply for a monitoring frequency reduction in a manner consistent with Item
5.a above. Certification in accordance with item 5.6 of this section shall he submitted at the
time of such application for monitoring frequency reduction. If granted, the monitoring
frequency may be reduced in accordance with Item 5.a.

d. SURVIVAL FAILURES AFTER A MONITORING FREQUENCY REDUCTION: If any
test fails the survival endpoint at any time after the granting of a monitoring frequency
reduction, two monthly retests are required in accordance with Item 2 of this section (unless
the permittee is performing a TRE) and the monitoring frequency for the affected lest
species shall be increased to the WET testing frequency prescribed in Part .1 until the permit
is reissued.
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e. This monitoring frequency reduction applies only until the expiration date of this permit, at
which time the monitoring frequency for both test species reverts to the WET testing
frequency prescribed in Part i until the permit is reissued.

6. TOXICITY REDUC'1TON EVALUATION (TRE)

a. Within ninety (90) days of confirming lethality in the retests for a test species, the
permittee shall submit to the DEQ a Toxicity Reduction Evaluation (TRE) Action Plan and
Schedule for conducting a TRE. The TRE Action Plan shall specify the approach and .
methodology to be used in performing the TRE. A Toxicity Reduction Evaluation is an
investigation intended to determine those actions necessary to achieve compliance with
water quality-based effluent limits by reducing an effluent's toxicity to an acceptable level.
A TRE is defined as a step-wise process which combines toxicity testing and analyses of
the physical and chemical characteristics of a toxic effluent lo identify the constituents
causing effluent toxicity and/or treatment methods which will reduce the effluent toxicity.
The TRE Action Plan shall lead to the successful elimination of effluent toxicity at the
critical dilution and include the following:

(i) Specific Activities. The plan shall detail the specific approach the permittee intends to
utilize in conducting the TRE. The approach may include toxicity characterizations,
identifications and confirmation activities, source evaluation, treatability studies, or
alternative approaches. When the permittee conducts Toxicity Characterization
Procedures the permittee shall perform multiple characterizations and follow the
procedures specified in the documents "Methods for Aquatic Toxicity Identification
Evaluations: Phase I Toxicity Characterization Procedures" (EPA-600/6-91/003) and
"Toxicity Identification Evaluation: Characterization of Chronically Toxic Effluents,
Phased" (EPA-600/6-91/005F), or alternate procedures. When the permittee conducts
Toxicity Identification Evaluations and Confirmations, the pennittee shall perform
multiple identifications and follow the methods specified in the documents "Methods
for Aquatic Toxicity Identification Evaluations, Phase II Toxicity Identification
Procedures for Samples Exhibiting Acute and Chronic Toxicity" (EPA/600/R-92/080)
and "Methods for Aquatic Toxicity Identification Evaluations, Phase 111 Toxicity
Confirmation Procedures for Samples Exhibiting Acute and Chronic Toxicity"
(EPA/600/R-92/081), as appropriate.

The documents referenced above may be obtained through the National Technical
Information Service (NTIS) by phone at (703) 487-4650, or by writing:

U.S. Department of Commerce
National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

(2) Sampling Plan (e.g., locations, methods, holding times, chain of custody, preservation,
etc.). The effluent sample volume collected for all tests shall be adequate to perform the
toxicity test, toxicity characterization, identification and confirmation procedures, and
conduct chemical specific analyses when a probable toxicant has been identified.
Where the permittee has identified or suspects specific pollutant(s) and/or source(s) of
effluent toxicity, the permittee shall conduct, concurrent with toxicity testing, chemical
specific analyses for the identified and/or suspected pollutant(s) and/or source(s) of
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effluent toxicity. Where lethality was demonstrated within 48 hours of test initiation,
each composite sample shall be analyzed independently. Otherwise, the permittee may
substitute a composite sample, comprised of equal portions of the individual composite
samples, for the chemical specific analysis.

(3) Quality Assurance Plan (e.g., QA/QC implementation, corrective actions, etc.).

(4) Project Organization (e.g., project staff, project manager, consulting services, etc.).

b: The pcnnittce shall initiate the TRE Action Plan within thirty (30) days of plan and
schedule submittal. The permittee shall assume nll risks for failure to achieve the required
toxicity reduction.

c. The permittee shall submit to the DEQ a quarterly TRE Activities Report with the
Discharge Monitoring Report in the months of (to be specified), containing information on
toxicity reduction evaluation activities including:

(I) any data and/or substantiating documentation which identifies the pollutant(s) and/or
source(s) of effluent toxicity;

(2) any studies/evaluations and results on the treatability of the facility's effluent toxicity;
and

(3) any data which identifies effluent toxicity control mechanisms that will reduce effluent
toxicity to the level necessary to meet no significant lethality at the critical dilution.

d. The permittee shall submit to the DEQ a Final Report on Toxicity Reduction Evaluation
Activities no later than twenty-eight (28) months from confirming lethality in the retests.
which provides information pertaining to the specific control mechanism selected that will,
when implemented, result in reduction of effluent toxicity to no significant lethality at the
critical dilution. The report will also provide a specific corrective action schedule for
implementing the selected control mechanism.

e. Quarterly testing during the TRE is a minimum monitoring requirement. The DEQ
recommends that permittees required to perform a TRE not rely on quarterly testing alone to
ensure success in the TRE, and that additional tests he performed to capture toxic samples
for identification of toxicants. Failure to identify the specific chemical compound causing
toxicity test failure will normally result in a permit limit for whole effluent toxicity per
federal regulations at 40 CFR 122.44(d)(l)(v).

13.

	

SEWAGE SLUDGE REQUIREMENTS

The sludge produced at the facility is presently sent to the Enid Municipal landfill located in the NE
of Sections 29, Township 22-N, Range 6 W. l.M., Garfield County, Oklahoma..

Sewage sludge disposal practices shall comply with the federal regulations for landfills, sludge, and
solid waste disposal established at 40 CPR Part 257, 503 and the DEQ rules governing Sludge
Management (OAC 252:648) as applicable.

The permittee shall give 120 days prior notice to DEQ of any change planned in the sewage sludge
disposal practice.
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In addition, the permittee shall comply with other sludge requirements specified in Part IV of this

permit.

The permiticc is required to maintain all records relevant to sewage sludge disposal for the life of
the permit. These records shall be made available to DEQ upon request.

C.

	

POLLUTION PREVENTION REQUIREMENTS

I. The permittee shall institute a program within 12 months of the effective date of the permit (or .
continue on existing one) directed towards optimizing the efficiency and extending the useful
life of the facility. The permittee shall consider the following items in the program:

The influent loadings, flow and design capacity;
The effluent quality and plant performance;
The age and expected life of the wastewater treatment facility's equipment;
Bypasses and overflows of the tributary sewerage system and treatment works;
New developments at the facility;
Operator certification and training plans and status;
The financial status of the facility;.
Preventative maintenance programs and equipment conditions and;
An overall evaluation of conditions at the facility.

2. The permittee shall prepa re the following information on the sewage sludge generated by the
facility.

a. An annual quantitative tabulation of the ultimate disposition of all sewage
sludge (including, but not limited to, the amount beneficially reused, landfilled, surface
disposed, and incinerated).

b. An assessment of technological processes and an economic analysis evaluating the potential
for beneficial reuse of all sewage sludge not currently beneficially reused including a listing
of any steps which would be required to achieve the sludge quality necessary to beneficially
reuse the sludge.

c. A description of, including the . expected results and the anticipated timing for, all projects in
process. in planning and/or being considered which are directed towards additional
beneficial reuse of sewage sludge.

d. An analysis of one composite sample of the sludge collected prior to ultimate re-use or
disposal shall be performed for the pollutants listed in Part IV, Element I, Section III, Table
3 of the permit.

e. A listing of the specific steps (controls/changes) which would be necessary to achieve and
sustain the quality of the sludge so that the pollutant concentrations in the sludge fall below
the pollutant concentration criteria listed in Part IV. Element I, Section Ill. Table 3 of the
permit.

f A listing of, and the anticipated timing for, all projects in process. in planning. and/or being
considered which are directed towards meeting the sludge quality referenced in (c) above.
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The permittee shall certify in writing, within three years of the effective date of the permit, that all
pertinent information is available. This certification shall be submitted to:

Oklahoma Department of Environmental Quality
Water Quality Division
Wastewater Discharge Permit Section
1'. O. Box 1677;
707 North Robinson Street
Oklahoma City, Oklahoma 73101-1677

1).

	

CONTRIBUTING INDUSTRIES AND PRETREATMENT REQUIREMENTS

I. The permittee shall operate an industrial pretreatment program in accordance with Section
402(h)(8) of the Clean Water Act, the General Pretreatment Regulations (40 CFR Part 403) and
the approved POTW pretreatment program submitted by the periittee. The pretreatment
program was approved on October 15, 1984 and modified on July 15, 1994 and March 1, 2001.
A Publicly Owned Treatment Works (POTW) facility is defined in 40 CFR 403.3(o) "as any
devices and systems used in storage, treatment, recycling and reclamation of municipal sewage
and industrial wastes of a liquid nature. It also includes sewers, pipes and other conveyances
only if they convey wastewater to a POTW Treatment Plant. The term also means the
municipality as defined in section 502(4) of the Act, which has jurisdiction over the Indirect
Discharges to and from such treatment works." The POTW pretreatment program is hereby
incorporated by reference and shall be implemented in a manner consistent with the following
requirements:

a. Industrial user information shall be updated at a frequency adequate to ensure that all 'Us
are properly characterized at all times;

b. The frequency and nature of industrial user compliance monitoring activities by the
permittee shall he commensurate with the character, consistency and volume of waste.
However, in keeping with the requirements of 40 CFR 403.8 (f)(2)(v), the permitlee must
inspect and sample the effluent from each Significant Industrial User at least once a year.
This is in addition to any industrial self-monitoring activities;

c. The permittee shall enforce and obtain remedies for noncompliance by any industrial users
with applicable pretreatment standards and requirements;

d. The The permittee shall control through permit, order, or similar means, the contribution to
the POTW by each Industrial User to ensure compliance with applicable Pretreatment
Standards and requirements. ]n the case of Industrial Users identified as significant under 40
CFR 4033(1), this control shall be achieved through permits or equivalent individual control
mechanisms issued to each such user. Such control mechanisms must be enforceable and
contain, at a minimum, the following conditions:

(1). Statement of duration (in no case more than five years);

(2). Statement of non-transferability without, at a minimum, prior notification to the P(l'W
and provision of a copy of the existing control mechanism to the new owner or operator;

(3). Effluent limits based on applicable general pretreatment standards, categorical
pretreatment standards, local limits, and State and local law;
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(4). Self-monitoring, sampling, reporting, notification and record keeping requirements,
including an identification of the pollutants to be monitored, sampling location,
sampling frequency, and sample type. based on the applicable general pretreatment
standards in 40 CPR 403, categorical pretreatment standards, local limits, and State and
local law; and

(5). Statement of applicable civil and criminal penalties for violation of pretreatment
standards and requirements and any applicable compliance schedule. Such schedules
may not extend the compliance dale beyond federal deadlines.

e. The pennittee shall evaluate, at least once every two years, whether each Significant
Industrial User needs a plan to control slug discharges. lithe POTW decides that a slug
control plan is needed, the plan shall contain at least the minimum elements required in 40
CFR 403.8 (0(2)(v);

f. The pennittee shall provide adequate staff, equipment, and support capabilities to carry out all
elements of the pretreatment program; and,

g. The approved program shall not be modified by the permittee without the prior approval of the
DEQ.

2. The permittee shall establish and enforce specific limits to. implement the provisions of 40 CTR
Parts 403.5(a) and (b), as required by 40 CFR Part 403.5(c). Each POTW with an approved
pretreatment program shall continue to develop these limits as necessary and effectively enforce
such limits.

The permittee shall, within sixty days of the effective date of this permit, (1) submit a
WRITTEN CERTIFICATION that a technical evaluation has been performed demonstrating
that the existing technically based local limits (TBLL) are based on the torrent state water
quality standards and are adequate to prevent pass through of pollutants, inhibition of or
interference with the treatment facility, worker health and safety problems, and sludge
contamination, OR (2) submit a WRITTEN NOTIFICATION that a technical evaluation
revising the current '113LL and a draft sewer use ordinance which incorporates such revisions
will be submitted within 12 months of the effective date of this permit.

All specific prohibitions or limits developed under this requirement are deemed to he conditions
of this permit. The specific prohibitions set out in 40 CFR Part 403.5(h) shall be enforced by the
permittee unless modified under this provision.

3. The permittee shall analyze the treatment facility influent and effluent for the presence of the
toxic pollutants listed in 40 CPR 122 Appendix D (NPDES Application Testing Requirements)
'fable II at once per year and the toxic pollutants in Table III at least once every six months. If,
based upon information available to the permittee there is reason to suspect the presence of any
toxic or hazardous pollutant listed in Table V, or any other pollutant, known or suspected to
adversely affect treatment plant operation, receiving water quality, or solids disposal
procedures, analysis for those pollutants shall be performed at least once every six months on
both the influent and the effluent.

The influent and effluent samples collected shall be composite samples consisting of at least 12
aliquots collected at approximately equal intervals over a representative 24 hour period and
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compositcd according to flow. Sampling and analytical procedures shall be in accordance with
guidelines established in 40 CFR 136.'1'heeffluent samples shall be analyzed to a level as
required in item 6 below. Where composite samples are inappropriate, due to sampling, holding
lime, or analytical constraints, at least 4 grab samples, taken at equal intervals over a
representative 24 hour period, shall be taken.

4. The permittee shall prepare annually a list of Industrial users which during the preceding twelve
months were in significant noncompliance with applicable pretreatment requirements. For the
purposes of this Part, significant noncompliance shall be determined based upon the more
stringent of either criteria established at 40 CFR Part 403.8(f)(2)(vii) [rev. 7/24/90) or criteria
established in the approved PO'I'W pretreatment program. This list is to be published annually
in the largest daily newspaper in theimunicipality during the month of December.

In addition, during the month of December the permittee shall submit an updated status report to
DEQ containing the following information:

a. An updated list of all significant industrial users. For each industrial user listed the
following information shall be included (Note: A sample table, which includes the
requested information has been provided on Page 20 for your convenience):

(1). Standard Industrial Classification (SIC) code and categorical determination;

(2). Control document status. Whether the user has an effective control document, and
the date such document was last issued, reissued, or modified, (indicate which
industrial users were added to the system (or newly identified) within the previous
12 months);

(3). A summary of all monitoring activities performed within the previous 12 months.
The following information shall be reported:

• total number of inspections performed;
• total number of sampling visits made;

(4). Status of compliance with both effluent limitations and reporting requirements.
Compliance status shall be defined as follows:

• Compliant (C) - no violations during the previous 12 month period;
• Non-compliant (NC) - one or more violations during the previous

12 months but does not meet the criteria for significantly non-
compliant industrial users;

• Significant Noncompliance (SN) - in accordance with requirements
described in d. above; and

(5). For significantly noncompliant industrial users, indicate the nature of the
violations, the type and number of actions taken (notice of violation, administrative
order, criminal or civil suit, fines or penalties collected. etc.) and current
compliance status. If ANY industrial user was on a schedule to attain compliance
with effluent limits, indicate the date the schedule was issued and the dale
compliance is to be attained (Note: A sample table, which includes the requested
information has been provided on Page 19 for your convenience);
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b. A list of all significant industrial users whose authorization to discharge was terminated or
revoked during the preceding 12 month period and the reason for termination;

c. A report on any interference, pass through, upset or POTW permit violations known or
suspected to be caused by industrial contributors and actions taken by the permittee in
response;

d. The results of all influent and effluent analyses performed pursuant to "item 3 above".
These results and comparisons to the appropriate technically based local limit
allowances and effluent water quality standards may be presented in tabular form as per
the sample table provided on Page 18 for your convenience;

e. A copy of the newspaper publication of the significantly non-compliant industrial users
giving the name of the newspaper and the date published;

5. The permittee shall provide adequate notice of the following:

a. Any new introduction of pollutants into the treatment works from an indirect discharger
which would be subject to Sections 301 and 306 of the CWA and/or Sections 40 CPR
405-499 if it were directly discharging those pollutants; and

b. Any substantial change in-the volume or character of pollutants being introduced into
the treatment works by a source introducing pollutants into the treatment works at the
time of issuance of the permit.

Adequate notice shall include information on (i) the quality and quantity of effluent to be
introduced into the treatment works, and (ii) any anticipated impact of the change on the
quality or quantity of effluent to be discharged from the POTW.

6. All effluent monitoring conducted in accordance with "item 3 above" shall meet the Minimum
Quantification Levels (MQLs) shown in the attached tables.
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61ETA7_S AND CYANIDE pug/L) IEl'A M1MM) VOLATILE	 CIM)POIINUS (ugll,.) PI'A Mlal 101)

Antimony ('fatal) ' 61) 200.7 1.1 .2.2. fclrachin.ocll nnc ' I0 624

Arsenic (Total) ' 10 206.2 Tctrachllnnclhylelm' 10 624

Brp•Ilinm (Total) ' 5 200.7 Toluene` In 624

Cadmium Maulf 1 .

	

213.2 1,2-Trans-Dichloroc1hylenc ' 10 624

Chromium (Total) ' 1(1 200.7 1.1,1-Tl ichlornethanc' I0 62,1

Chromium (31-) 1 10 200.7 I ,1 ,2-Trichlamcthane 10 624

Chromium (69 1 I0 200.7 Trichlomclhylene' 10 624

Copper (1'otal) a 10 220.2 Vinyl C'hloride'' In 624

l..end (Total)' 5 239.2 ACID C:OM POUNDS

Mercury (Thin!) ' 0.2 245.1 2-Cllornphcnol' 10 625

Nickel (Total)'	Freshwater] 40 200.7 2.4-Dichlnrophenol ' 10 625

Nickel (ibtal)'

	

(Marine) 5 249.2 2,4-1limclhylphcnnl' Ii) 625

Selenium (Total) ' 5 270.2 4,6-Dinitrn-o-Cresol

Silver (Total)' 2 272.2 12 methyl 4.6-rlinitrophenal 5 50 625

ilualliunr (lbla1) 1 ' 10 279.2 2,4-Dinilrophennl' 50 625

Zinc ('Total)' 2U 200.7 2-Ni tmphcnal' 20 625

Cyanide

DIOXIN

10 335. 2 4-Nilrnphcnnl '

p-Chloro-nr-Cresol

50 625

1,7.a;rclmclloro-dihcnzo- .00001 1613 (4 chlom-3-mcthylphcnnl ]' 10 625

p-dioxin (TODD) ' Penlaclilnraphenol ' - 50 625

VOLATILE COMPOUNDS Phenol ' IU 625

Acrolcin ' 50 624 2,4.6-Trichkrroplrcnol ' I0 625

Acryloni trite 50 624 BASE/NEUTRAL COMPOUNDS

Bnncne1 10 624 Acenapllthene' I 0 625

13mnu+fnmi 10 624 Acenaphlhylent' 10 625

('orlon Tetrachloride ' 10 624 Anlhraccnc' In 625

ChItnnhen7enc' 10 624 Rcnzilinc' 50 625

Chlnrod ibrnnnnnctlmne 10 624 13cnzo(n1rnnhraccncs " I0 625

('hin(aethmm' 50 624 Ilrnvn(nlp)ncnC I 0 625

2-Chlnrnelhyl vinyl ether' 10 624 3,4-Benin Burnnnlllene ' I 0 625

('hlnmfnnn5 10 624 13cnzn(g1li)perylcnc' 20 625

D i elilomhnnnnmlhnrm5 10 624 Ilcr7nik)Ilum:rnlhcnc 11) 625

.I-Dichlm mantic ' 10 624 I)is(2-chlnroc(hnxy) methane' 10 625

1.2-lichlomclhnno' I0 624 Bis(2-chlamrth}•I) ether ' 10 625

I•I -Di chIaroclhylcnc 5 10 624 Ris(2-chlornisopropyl) Ether' 10 625

1.2-Dlcbinmpm pa tc' 10 624 Ii.s(2- cih)•lhcxyl) phthntalc ' 10 625

1.3-Dirlilt ruprnpylcnr ' 10 62,1 4-III onunphenyl phenyl clher• 10 625

I'thylbennam 10 624 Butyl benzyl

	

12 C' I(1 625

Methyl Dl milk 113 oninn,cil,uII C 1A

	

50 624 2-CliloronnpIlla let, c' 10 625

Methyl (-hloi idc (Chlommethanr ] 50 624 4-Chlnmphcnyl phenyl ethers ' I n 625

Methylene Chloride' 20 624 Chn•senc' I (1 625
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MINIMUM QUANTIFICATION LEVELS (MQLs)

BASF./NUF.'I'1(Ah CORIPOIINDS pig/1) R&M 1 11IQi2 PES'T'ICIDES

	

blg/I,)

	

n, lvl Fill R )ll

I)i1W1170 1),h) nollnarcnc4 211 625 Pmh in'

	

.1

	

6119

I.2-I)ichlowbrrvrnr III 625 finth in aldehyde '	.1

	

6110

1,3-Dichlnruhcuxcnc ' I I) 625 I lcplachlnr'	.(15

	

608

I.4-Dichlumhcnzcnc " 10 625 Ileplachlor epoxide

	

.05

	

60R

3.3 1-11i chlomhenzid irm" 50 625 (BI IC-hexachlomcyclohcxanc)

Diethyl Phlbalalc' 10. 625 PCIl-1242'	1.0

	

660R

Dinrelltyl Phthalate 10 625 PCB-1254

	

1.0

	

60R

Nth-Butyl I'hlhn Talc ' 10 625 PCB-1221

	

1.0

	

60R
2.4-Din iIrnlnlucnc 10 625 pm-1232

	

1.0

	

608.
.2.6-Dini trntulucne' 10 625 PCB-124R

	

1.0

	

608
Ili-n-nclyl Phthalate 10 625 PCB-1260

	

1.0

	

609

1,2-Ili phcnylhydinzinc 20 625 PC 3,1016

	

1.0

	

60R
Fhtoranthene' 10 625 Tnxnphcnc'

	

5.0

	

60R

Fluorene' 10 625

l lcxachlorobenzene " 10 625

IlexnctInrohutadiene" 10 625 (Based on Contract Required Detection level (CRDL) developed

lcxachlnrncyclopcntadienc' 10 625 pursuant In 40 CFR fart 300.430(h)(R)

I lexachlnroethane" 20 625 2 Method 213.2. 239.2, 220.2. 272.2

Indcnu (1,2.3-cd) pyrenes 20 625 3 Dioxin Natinnnl Strategy

(2.3-n-phcnylene pyrene) 4Nn CRQL{Contract required Quantification level developed

Isaphorone' 10 625 pursuant 10 40 CFR Part 300.430(h)(R)) established

Naphthalene' 10 625 5CRQL basis, equivalent to ML

Nilmbcnzutc 10 625 6Ml. basis, higher than CRQL

N-n i l rmulintethylamine" 50 625 )C-RQLhnsis. no ML established

N-nitrasorli-n-propYlamine' 20 625 5CRQI_ basis, higher than MI,

N-nilmsnd iphenylanrine" 20 625

phcrmnthrenc ' 10 625

Pyrene ' in 625

1.2,4-'frichlorohenzene' 10 625

PESTICIDES

Aldrin ' 0.05 608

Alpha-1411C' 0.05 608

Bch@-IB IC' 0.05 609

Drumm-11110 (Undone) ' 0.05 608

hcha-III I(' ' 0.05 608

('hlnrdnlic ' 0.2 60R

4,4 '1)1)1 ° 0.1 60R

4,4-1)111! (p;p-131)X)' 0.1 60R

4p_1)131) (p•p-TDIq ' 0.1 608

Dicldrin ' 0.1 60R

Alpha-cndosulfae 0.1 60R

IleI.,.e nlnsnlfart ' 0.1 60R

Pndnsull:nt sulfate ' 0.1 MR
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OKLAHOMA DEQ SAMPLE
POTW MONITORING RESULTS t SUMMARY TABLE

FOR THE	 (CA NAME) ANNUAL PRETREATMENT REPORT, (MONTH & YEAR) .

POLLUTANT

Minimum
Quantification
Level (MQL)

Detection
Level (DL)
Concaaati
on used
(mg/I or
ugly

pOT'V Monitoring Results

Comparative Standards

(Loadings in Ibstday: concentration in mg ll
unless otherwise noted)

(Concentrations in mgll unless otherwise noted)

Concentration
(me or ugh)

Average
Influent
Concen i rat i on

_
POTW

Average

Flow (bIGD)

Calculated
Headworks
Loading ask) .

Maximum -
Effluent
Concentration

Average
Effluent
Concentration

Maximum
Allowable
Headworks
Loading or
Concentration

Perm[[ or

	

Limits

Daily
Maximum

Daily
Maximum

Arsenic

	

!Total ! I I I
Cadmium (Total

i
Chromium (Total) I I '

Copper

	

(Total)

Lead

	

(Total)

	

I. I

Mercury

	

(Total))

	

I - I I I
Nickel

	

(Total)

Silver

	

(Total)! I . I

Zinc

	

(Total

Cyanide

	

(Total)
Other pollutants detected:

t'^h F°

!

	

it is advised that the influent and effluent samples are collected considering flow detention time through each plant. Analytical MQLs should he used so that the data can also be used for Local Limits assessment and ,.r...a

acpiicaucn purposes.
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SIGNIFICANTLY NON-COMPLIANT USERS — ENFORCEMENT ACTIONS TAKEN

INDSUSTRL4L
USER

NATURE
VIOLATION

OF NUMBER OF ACTIONS TAKEN PENALTIES
COLLECTED

COMPLIANCE
SCHEDULE

CURRENT
STATUS

COMMENTS

DATE
ISSUED

DATE
DUE

REPORTS LIMITS N.O.V. A.O. CIVIL CRIMINAL OTHER

a
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PRETREATMENT PROGRAM STATUS REPORT •- UPDATED SIGNIFICANT INDUSTRIAL USERS LIST

INDUSTRIAL
USER

SIC
CODE

CATEGORICAL
DETERMINATION

CONTROL
DOCUMENT

NEW
USER

TIMES
INSPECTED

TIMES
SAMPLED

COMPLIANCE STATUS

REPORTS EFFLUENT
LIMITS

YIN . LAST
ACTION

BMR 90-DAY SEMI-
ANNUAL.

SELF-
MONITORING

1

4
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PART III- Sl'ANI)ARU CONDITIONS FOR OPDES MUNICIPAL/DOMESTIC PERMIT

SECTION A.

	

Definitions

In mldition In the drlinilions included in the Oklahoma Pollutant Discharge liliminalion System Acl (OPIIPS Art). Title 27 OS. Sapp 1996. Section 2-6-
201 ct seq., and the rules of the Stale of t)klahnnm Department of Environmental Quality NI:Q) adopted the, eunder IScc OM' 252;6(151; the luullowing
definitions shall apply to Ibis permit:

1. "Act " means the OPDIiS Act as amended.

2. "Applicable effluent slandanls and linnlalions" means nil state and federal effluent standards and limitations In Winch a discharge is subject under the
Art. including. but not Undid In, clllnenl limitations, standards of performance, toxic effluent standards and prohihilions, and pretreatment standards.

3. "Applicable wafer quality standards " means all water quality standards In which a discharge is subject under the Act.

4. "Average limilalinns"

a. "7-day av'erag ' (or weekly average), ether than for coliform bacteria, is the arithmetic mean of the daily values for all effluent samples collected
during a calendar week. calculaled as the sum of all daily discharges Incas, red during a calendar week divided by the number of daily discharges
measured dining Ilett week. the "7-day average" Thr coliform bacteria is the geonn:h is mean of the values for all effluent samples collected
during a calendar week.

h. "10-day average" (or monthly average), other than for coliform 'malaria. is the al ithnu9ic mean of the daily vat ties 1'hr all eflluenl sample;
collected during a calendar month, calculated as the sum of all daily discharges lneastned during a calendar rnonlh divided by the number of
daily iiischat ges measured during that numth. 'hit "10-day average". ror coli tome hacicria is the getmmin c mean of the values for all effluent
samples collected during a calendar month.

5,

	

"dtfpa55" means the diversion. whether intentional or unintentional, of waste streams from any portion of the collection system or Ireatnent facility.

G. "Daily discharge " nernts the discharge of a pollutant measured during a calendar day or any 24-lour period that reasonably represents the calendar day
li+r purposes of sampling. For pollutants with limitalinns expressed in terms of mass, the "daily discha rge" is calculated as the Iota] mass of the
pollutant discharged over the sampling day. For pollutants with limitations expressed in other units of nreasuremmll. the "daily discharge" is
enlculalcd as the average measurement of the pollutant over the sampling day. "Daily dischm ge" deternliralion of concentrations made using a
composite sample shall he the concentration of the composite sample. When grab sanlplec are used, the "daily discharge" determination of
concentration shall he the arithmetic average (weighted by flow value) of all samples collected during that sampling day.

7.

	

"Daily maximum? discharge Iitnilalion means the highest atinwahlc "daily discharge" during the calendar nundh.

R. "laivironnental Protection Agency" (EPA) means the U.S. En v ironmental Protection Agency.

9, "Executive Director " meats the Executive Director of the State of Oklahoma Department of I nvimmnmental Quality MR)) or Moms anthr,r i,ed
rcpresenIalive(s).

I I. "Industrial user" means a nnndnmcstic discharger, as identified in 40 ('192 Part 403, introducing pollutants In a publicly owned treatment works.

12, "Oklahoma Pollutant Discharge Elimination System" (DI'I)ES) means the state program for issuing, nn iii lying, revoking and reissuing. laminating ,
monitoring and enforcing permits, and imposing and enforcing pretreatment requirements. under the Act.

13. "Oklahoma Department of Eu,vimnmenlal Quality " also known as (DEQ), means the Stale of 11klahnnin Ucpmimcnt of Environmental Quality.

14. "OI'OES Act" means the Oklahoma Pollutant Discharge Elimination System Act Title 27 O,S. Supp. 1996, Section 2-6-201 cl seq.

15. "Samples "

a

	

For carom bacteria. a sample consists of one effluent grab portion collected doling a 24-hour period at peak loads.

b.

	

"(Rah sample " means an individual sample collected in less than 15 minutes.

c,

	

",Sufi (sequential hatch reactor) ,sample and the various composite samples" are as defined in the (II'IIES Act, the Oklahnna r, vimm^tentnl
Qualify (-ode, rules runs rored to or promulgated thereunder by 1)1 Q.

SI ill ('nnposit e Sample:

STIR Smnple
A minimal of three aliquots collected from the discha r ge of a reactor: 'I he finch alitpwl most he collected ran lamer than': lime, the
second approximately % lime. and the third on earlier Than lisle linen Ile initiation of a discharge cycle In the cl„ ppape of the
discharge cycle The liner aliquots shall consist of equal portions unless Ilw rate of di<charge Ilam Ilse reactor vatic, cieniticanlly
during the cycle. in which care the measurement of the floe occurring al the lime of their onllevtinn
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Single Composite SIMR Sample
One SRn sample collected from each reactor daring one discharge cycle and composilyd propdrlimnnl to the volume disclalgrd
from each nl' Ire reactors. 'I he sample from at least one of the reactors shall represent the expire led , perind of peak, influent

organic loading.

Two-Cycle Composite STIR Sample
One SIHR sample collected from two consecutive discharge cycles of each reactor and cunrposited proportional to the vobnne
discharged during each cycle of each reactor. the sample from at (cast one cycle shall represent the expected period of peak
inlluenl organic loading.

C
or suhslantial nod permanent loss of nnlnml resources which can reasonably he expected to occur in the absence of a bypass. Severe popery damage

Three-t -ycic Composite Slllt Sample
One Slllt sanrplc m lleeled from three consecutive discharge cycles of each rnclor and compocled pmporl i'mal In the volume
discharged during each cycle of each reactor. The sample from al least one cycle slmll represent the expected mind of peak

influent organic loading.

I.

	

"24-hour ronrposile sample " consists of a nuninnnm of 12 effluent portions collected al egial lime intervals over the 24-boor period and
combined proportional to flow or a sample collected at frequent inlervals proportional to flow over the 24-hour period.

e.

	

"I2-honor composi te sarplc" consists of 12 cMucnl portions collected no closer together than one Ivor and conrpusiled according In flow. The
daily sampling intervals shall include the highrsl flow periods.

f. . "ti-hour composite sample" cnnsisls of six diluent portions collected no closer Ingclhcr than one hour (with the first portion collected no earlier
Than 1(1:011 a.m.) and conrposilcd according In flow.

g.

	

"3-hour composite sample" consists of Ihrec effluent portions collected no closer together than one hour {with the litst portion collected no
earlier Ilan 10:00 a.m.) and enmposilcd according to flow.

11,. 'Severe properly damage " means suhsla tial physical damage In properly, damage In the treatment facilities which entices Them to become inoperable,

does not mean economic Joss caused by delays in produclihn.

17. ":Sewage sludge" means Ibe solids, residues and precipitates separated from or created in sewage by the uoil processes of a publicly owned Ircatmcnl
works, Sewage as used in this definition means any wastes, including "astcs from humans, hlmscholrls, commercial esiahlisbmenls. industries, and
storm water runoff. Thal arc discharged to or otherwise enter a publicly owned treatment works.

IS. "Treatment works" means any devices and systems used in the storage. Ircalmcnl, recycling and reclmnalion of municipal sewage and indusu ial wadies
of a liquid nature to implement the Act, or necessary In recycle or reuse water al the most economical cost over the estimated life of the works,
including inletcrpling sewers. sewage collection syslems, pumping, power and nlher equipment, and their appurtenances, extension, inlprnvaucnt,
remodeling, additions, and alterations thereof.

19. "I 1psel" means on exceptional incident in which there is no inlentinnal n id'lempnrnry noncompliance with Icchnotngy-hnced permit elim eel Iimialinns
because of faclors beyond time reasonable control of the penninee. An upset does not include noncompliance In the extent caused by operational error,.
improperly designed treatment facilities. inadequate treatment facilities, lack of preventive rnai nleoaree. or careless or improper operation.

21). "MOO". nuns million gallons per day.

21. ' ":mg/l" means milligrams per liter or parts per million (ppm).

22. "pg%I " means micrograms per liter or parts per billion ( pph ) .

SECTION B.

	

hlmdloring, Record Keeping, Reporting and Llabil ties

Monitoring

a.

	

Site and Frequency

All monitoring omden aken in compliarec with the terns of Ihis permil shall he conduelcd at Mc frequency and sample site specified in Part 1,.
Section A of This permil and in accordance with the OPDES Acl and the Oklahoma I?nvinmunental Quality ('ode. (Rah or ctmpnci Ic in Part III,

Section 11.5 below.

h.

	

Representable Samples
i

Samples and Incasmrmcnls taken for the purpose of monitoring shall be represeo lative of the nnnritnrnl am(i Gil .

e.

	

Averaging of Measurements

('alrulalions of all linrilalions which require averaging of measurements shall utilize nn- nrilhmctic mean unless nthrnvisc snecifal by the
Fseculirc Director in the permil.
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4.

	

Additional Monillxing by the I'crnlitlee

If Ike permittee monitors any poll 'lout mare frequently Than required by this pen nil, using lest prncelures approved under 411('Pit Carl 136 om as
specified in this pennil, the rcsulls of this monitoring shall he included in the calculation and reporting of the data submitted in the 1)ischmgc
Monitoring Repnrl (DMIt). Such increased monitoring frequency shall also he indicated on the MR.

2. Testing Requirements

a.. Methods

All sampling and analytical methods used to meet mnnilnring requirenenls specified ahnve shall cimfnrm lo the Act, 40 ( 'PI( I'arl 136 . and I)IiQ

rules and regudalions.

h,

	

Maintenance and ('alihrnlion

'I he pemiticc shall calibrate and perlirrm nainleranee procedures on all mmniloriug and analytical insliunenls at intervals frequent enough to
ensure accuracy of measurements and shall maintain appropriale records of such activities.

c.

	

Quality Control

An adequate analytical quality control program. including the analyses of soh icicnl slandards, spikes, and duplicate samples . to insure the
accuracy to all required analytical results shall he maintained by the permittee or designated commercial laboratory.

fhrry Measurenlrnts

Appropriate flow measurement devices and methods consistent with accepted scientific pmclices shall he selected and used Ip rosin: the accuracy and
retiahilily of measn'ellenls of the volume of multilrrel discharges. Inc devices shall he installed. calibrated. and maintained In insure that the
accuracy of the measurements is consistent with the accepted capabilily of that type of device. De v ices selected shall he capable of measuring flows
with a maximum deviation of less Ihnn 10% Rom trnc discharge rules throughout the range of expected discharge rates.

4. Records

a.

	

Conlellls

Records of mnnilnring information shall include:

The date, eaacl place, and time of sampling nr nreasnreme ts;
The individual(s) who performed the sampling or mcasurcmaris;
the date(s) and lime(s) analyses were performed;
The individual(s) who performed the analyses;
The analytical techniques or methods used; and
Ihr results of such analyses.

h.

	

Rcicntion

the permittee shall retain records of all monitoring infnrmalion. including all calibralinn and nmintennnrc reconcls and all original earl
recordings for mntinnous MOM Wing inshnmentatiml. copies of all reports required by this pm-mil, and records of all data used In emupdclr the

a'p11talinn for this pernnd fur a minder al lens' three (3) years from the datc of the smnple, mcasul enent, report. nr application. ibis period
any he extended by request of the Executive Director at any time.

5. Discharge Monitoring Repots IDM Rs)

All monitoring infonralion required in Part I. Section A of Ibis permit shall he included on I)hl Rs (EPA lam' 332(1- 11 Peparling periods shall cad on
Ihr last day of the mnnllr. The reports shall he prepared monthly. The o r iginal and one copy shall hr othmillcd In the I )klahmmn I)eparinenl of
Envinnmrinal Qnalily It the nddress shown below no later than the tenth (10th) day of the I'mllmswing month. A emy shall also be ,snhmilled
simultaneously In the appropl iale local 1)I'Q office. All operating records and reports shall comply with the OFD'S Act. the Oklahoma
Envionmcnlal Quality ('ode. and the requirements of 40 CFR 122.41(1).

Walrr Qnalily Division
Oklahoma Departnenl of Environmental Quality

I'.D. Pox 1677
Oklalioo City, DK 73101-1677

(I)

(2)
(3)
(4)
(5)

(6)
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6. Noncompliance Reports

a. 'twenty-poor I lour Repo' ling

'I'hc penndttce shall report any noncompliance which may endanger health or the environment. Any infnrnratinn shall he provided
orally within 24 hours from the lime the permillce becomes aware of the circnmslanees. 't'he I)PO shall he notified by calling I-R00-
256-2365 nr 702-R290 (Uklahonm ('ily Melropolitan Area). A written submission shall he provided within live (51 days of the time
!he ,permdl ice becomes aware of the cdreumstances. The report shall contain the following hither mlion:

(a) A description of (he noncompliance and its cause;
(h) the period of noncompliance including exact dates and lints, and ifihe noncompliance has not been tunneled, the anticipaled

time it is expected In continue: and,
(c) Steps being taken In reduce, eliminate. and prevent recurrence of the noncomplying di what gc.

The following shall he included as information which must he reported within 24 hours:

Any unanticipated bypass which exceeds any efhtent limilalion in the permit:
Any npscl which exceeds any effluent limilalion in the permit:
Any violation of a maximum daily discharge limit for any of the pollutants listed by the Executive Director in Part 1, Sect inn A;
ail,
Any bypass in the collection system (sanitary sewer overflow (550)1.

The tixecrnive Director may waive the written report on a case-by-case basis if the oral repnrl has been received within 24 home.

b. Other Noncompliance

The permillce shall report all instances of noncompliance not reported under Part III, Sections R5 mid I%,6.a nr the reporting requircmenls
of any Schedule a: Compliance included in Part I. Section 13 at the lime monitoring reports are submitted. Mc reports shall contain Ile.
informalion listed at Pat Ill. Section 13.6.a.

7.

	

Oil and I laoardous Substance I.iahilily

Nnlbingr in this permit shall be conslrucd to preclude the insiitulinn of any legal action or relieve the permillce from any responsibilities.
liabilities, or penalties to which the pennittee is or may he subject under the Act.

R.

	

Federal Penalties for Violations of Permit Conditions

Nothing in ibis permit shall he construed In relieve the permillcc from civil or criminal penalies tin noncompliance. Any false or materially
misleading representation or concealment of information required to he reported by the provisions of the prnnil. Mc Acl, or applicable
regulations, which avoids or effeclively defeats the regulatory purpose of the pemnil may suhjecl the I'enniltec In criminal enlircement pursuant
to IR U.S.C. Section I(101.

n.

	

Criminal

(I)

	

Negligent Violations

'Ile Ad provides that any person who negligently violates permit conditions implementing Ilie Act is snhject In a fine "punt lees
than $2.500 nor more limn $25,0110 per day of violation, or by imprisonment Mr not none Ilan one (I ) year, nr hnlln.

(2) Knowing Violations

The Act provides that any person who knnw•ingly violates pm-mil conditions implcnlenting the Act is cuhiret In a line of not less than
$5,000 nor more than $50.1100 per day of violation, nr by imprisnnmcnt for tint more than three (71 yeas, or bulb.

(3) Knowing Endangerment

The Act provides that any person who knowingly violates permit conditions irnplenunling Mc Act and who knows at Ihat lime Thal
he is placing nnnlher prison in imminent danger of death nr serious bodily injnr -y is subject to a fine of not more tlan $750,001), ne
by imprisnnmcnt for not more Ilan fifteen (I5) years, or both.

(4)

	

False Slalements

'the Al prov ides Thal any person who knowingly makes ally false nnicrinl stalnmenl. representation. nr vrrli ficalinn in any
application. tecord, repnrl, plan. or other document filed or requited In be maintained under the Art of who knowingly Ihlsi lies,
lanpers with. or. renders inaccurate. any monitoring device or method required In he maintained under the Act. shall upon
conviction. he punished by a fine of nil more Than $10.000, or by imprisonmonl Mr 11,11 mnrc than hen (21 years or by hrnit If a
conviction of a person is for a vinlalinn committed after a first eorvielinn of such person under this paragraph. punishment shall he
by a line of nil name tam .$211.(10(1 per day of violation, or by imprisnnmcnt of not more than four 141 prat c- or by tenth Vice Section
2.f,-2116 of the Act).

(I)

(2)

(.1)

(a)
(h)
(c)

(d)
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b.

	

Civil Penalties

the Act provides Mal any pe1:91M who violates a pennil condition in,plelnenling the Act is subject In a civil penally not In execrd $22 ,500
per day for each violation.

	

-

-c.

	

Adminislralive penalties

The Act provides Thal any persnn who violates permit condilion implementing the Act is subject In an adminisb alive penally, as bdbwvs:

(I) Class I Penally

Not to exceed $ 11.000 per violation nor shall the maximum amount exceed $27,5110.

(2)

	

('lass 11 Penally

Not to exceed $ I I.00(1 per dny for each day (luring which the violation continues nor shall the maxinnnn amount exceed $137,5411.

0.

	

Slate Penalties

a.

	

Civil and Admini5balivc

For any violation of the limitations amVor conditions of IIIis permit, the Stale may assess a line of up to $ I (Loon pet' clay per violation.

I,.

	

C 'I'Imlllal

V iotai ions of the lens of this permit conslinmc a misdcmcannr under Oklahoma Statutes with various provisions fn fines and jail tcrmc.

SECTION C.

	

Oilier Conditions

I.

	

Permit Application

a.

	

Timely Application

11pun timely application for a pennil, any print permit remains in effect until a new one is issued.

h.

	

Date of Application

If the permillcc wishes In continue an activity regulated by this permit after the expiration dale of lids permit, the permillcc nm51 apply
for and obtain a new permit. 'fhc application shall he suhmiIted at least IRO days before the expil ation dnlc of Ibis permit unless
otherwise nu thmncd by the Fxcnllive Director. Ile nr she may grant permission In submit an application less than IRO days in advance
but to Ialcr Than the permit expiration dale. ('ontinualion of expiring permits shall be go v erned by regulations promulgated at 40 ('FR
122.6 and any subsequent amendments.

c.

	

Relevant Facts

When I lie romance becomes aware I lint it failed to submit any relevant facts in a perrnil applicalinn. or 511h00ed incntett infnrin,, Jinn in
a permit application or in any report to the Executive Director, it shall prompliv submit such facts or infnrnlalitm.

2.

	

('hinges

( 'hangs in discharge

(1) Anticipalcd Noncompliance

"I be permittee shall give advance nnlicc of any planned chmlgcs in the perniticd facility or activity which may result in
noncompliance with permit requirements.

(2) Municipal Permits

Any throve in the facility discharge (including the intrndtiction of ally new sourer or significant tlischm ge in significant ch imer, in
the quantity or quality of existing discharges to the treatment system Mal may result in new or ;nereasctl 1iafinrgrc of ryJlulants)
1111151 he reported In the permitting nut ionties. In no case are any new com i c linos. inercncetl Onws, or sigoili lanl changes in
halm! gnalily permiltcc that will cause violations or add to existing viola lions of the diluent linrilntinns specified herein.

(3) Other Permits

') be prnniuec shall give nnlice hi Mc Fxerulive Director as slum as possible of :my planned physical alirlaliuns or additions it, the
permitted facility. Notice is required only when:
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(a) The allrralion or audition to a permitted facility may meet one ni tuts criteria Ihr determining whether a :wilily is a new source
in 40 CPR 122.29(11); or,

(h) the alletnlinn or addition could signihcanlly change the nature or increase the gnanlity of Pnllnlanls discharged. 1 his
notification applies to all pollulanls whether or not they arc subject In effluent limitations in the peril lit.

h.

	

Transfer of ownership or control

his permit is not transferable to any person except atler notice to the Executive Director. The lixceulivr Director may require
modiucalinn or revocation null! reissnance of the permil to change the name of the permittee and incnrpuraic such other requiremenlc as
necessary under the Act.

Property Rights

lids permit duns not convey any properly rights of any sort, or any exclusive privilege.

4. Duly In Comply

	

.

a.

	

All authorized discharges shall comply with the rules of the DEQ, which are hereby incorporated by reference: the Ad and OI'DIES
Regulalinns, and all provisions, conditions. and requirements included in Ibis permit.

h. The pem,iIlee most comply with all conditions of his permit. Any permit nnncomplimlcc co siilnles a viola lion of applicable stare and
federal laws and the Act, the Oklahoma I :nvirnnnlen sal Quality ('ode and is grounds for enforcement action; for permit ternlnatin,
revocation and rcisslmnrc, or nodi licalinn; or for denial of a pcmdt renewal nppiucation.

c.

	

The pcmlilire shall comply with cflutnl slalilnrds or prohibitions established under the Act for toxic polhllants within the time provided
in the regulations that establish these standards or prohibitions, even if Ilse permit has not yet been modified m incol rotate the requirement.

5. Duly lo mitigate

The pernlillee shall Inks all reasonable steps In minimize or prevent any discharge in violation of this permit which Ina a reasonable likelihood of
adversely affecting human health or the environment.

Cl.

	

Duly to hall or reduce activity

II shall not he a delinse for a permittee in an enforcement action that it would have been necessary In halt or reduce the permitted activity in
order to maintain compliance with the conditions of this permit.

7. Duly to provide infornmlinn

Thepennillrc shall furnish within a reasonable time, any informalion which the lixecnlive I )ireonr May request In determine whether cause
exists for 1ndo kin g. revoking and reissuing, or terminating this permit, or in dcicnninC compliance with this permit. The permittee shall also
furnish, upon request. copies of records required to he kept by this permit.

g.

	

Permit modification, suspension and revocation

After notice and npporuultly for a healing. as is required by law. this permil may be i nodiiiiel. s, spauled, 'evoked and Ieissned, or terminated
during its term in accordance with 40 CI , R 122.62 and 122.64: and Tills 27 0.s. Supp. 1996, Scctinn 2-6-201 ci seq.. nod the Mcc of 'he Slnle
of Oklahoma Deportment of Environmental ()wilily (DEQ) adopted 'hereunder 'See OAC 252:6051. the filing of a request fora permit
modilienIion or reissuanee, or a notification of planned changes or anticipated noncompliance, does not slay any pcnnil mndilion.

Proper opera lion and mainlenance

a. 'the pernli llec shall at all liners properly ()penile and maintain all facilities and systems of Iicanllrnt and control land whi led appal lenaneec)
which arc installed or used by pennillec ac eOkienlly as possible and in a olomer which will minimize npcels and discharges of excessive
pullulans rind will achieve conlplinnec with the conditions of this permit. Proper operation and nlaintennnce nisei includes adcgnnle
Inhol:alory controls and appropriac 1pla lily assurance procedures. This provision requires the npern lion of backup or auxiliary Meddles or
similar systems which are installed by a pernlillec only when the operation is necessary In achieve Cunlplianee with the conditions of this -
pennil.

h.

	

'11,e peril llee shall provilc ml adequate operating staff which is duly qualified to cany nut 0pmat ion. ma inlelancc and testing Ibnclinns
regnired to insure compliance wilt lire conditions of this permit.

collected screenings. slurries, sludges and other solids shall he disposed of in act-ordant'c wills the 1 )klalunon Solid Wrile PI anagem,ml Arl
alll1 III such a n=either its In prevent en my of those wastes (or runoff from the wastes) Illto valel5 elf the stale and 111 compliance with
applicable rules of the DEQ.
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Ill. Power Paihnc

The permillce is responsible fnr nminlaining adequate s fegunrds In prevent the discllnrgc of nntrcnlcd nr inndrqualeh Ircaled wastes during

do ll ical power failures either by means or alternative power sources, 5andhy generators, or retention of inadequately hailed eflluent.

I I. limas and Bypasses

n.

	

tlpscls

(I) An upset Waslilu tes an allirnlalive defense to an' enforcement attiml brmighl for nancamplianre with technology-based pertlllt
cBluenl limitations if the following requirements are met. A penniticc who wishes In establish the nllinnalivc defense of upset shall
demonstrate through properly signed, contemporaneous operating logs, or other relevant evidence that

(a) An upset occurred and that the pa-mince can identify the specific cause(s) of the upset:

(h) 'The pn luttcd. facility was at the time being properly operated;

(c) 'The pernlillcc submitted notice of the upset as required ill fart 111• Section 13.6 of this permit;

(d) The pcmlillcc complied with any remedial measures under Part 111, Section C.S.

(2) Burden of Proof. In any enforcement proceeding, the pcmlillcc seeking to establish the nceurrence of an upset has the burden of
proof.

b.

	

Bypasses

Anticipated bypass. If the penoillee knows in advance of the need for a bypass, it shall submit print notice. if possible at least ten
days before the dale of the hypass.

(a) Bypass not exceeding limitations. The pcmlillcc may allow any bypass to maw which does nol cruise c Blmrol Iinlitalimw h, t
exceeded, but only if it also is for essential maintenance to assure efficient operation. 'Ihesc bypasses arc not subject In the
reporting requirements of Part 111. Sections C.I I.b(I) and (2).

(h) Bypass exceeding limitations is prohibited, and the Executive Director may lake enforcement action against a permittee for
bypass. unless:

i. Bypass was unavoidable to prevent loss of life, personal injury, or severe properly damage;

ii. There were no feasible nllematives to the bypass, such as the use of auxiliary tIcalnwnt facilities. rcicnlinn of untreated
wastes, nr maintenance during normal periods of equipment downtime. This condition is nil satisfied if adequate hack-up
equipment should have been installed in the exercise of reasonable engineering judgement to prevent a bypass which
occurred during nrnnlal periods of equipment downtime or preventive maintenance: and,

iii. The permittee submitted notices required by Part 1B, Section 13.6.

(c) line i xecuive Director may allow an anticipated bypass fiat exceeds linflatinns nflcr ennsidering its adverse effects, if be/.she
determines that it will meet the duce conditions listed at Part III, Section C.I LILO )(h).

(2) 1luauticipaled bypass. The pernlillce shall, within 24 hours, submit notice of an unanticipated bypass as lambed in fart III. Section
11.6.

12. Percent Removal

I'm publicly owned bailment works, the 3i-day average (or monthly average) percent removal fin Biochemical Oxygen Demand 111(111) and
Point Suspended Solids (l'SS) shall not he less than R5 percent unless otherwise nuthnrived by the permitting nulhority in accordance with 4n
(Tit I)),I(1). This requirement may he waived in permits containing mass loading limits fig 11(t) and '1SS

13. Right of entry

'[lie genniitcc shall allow the lixccul ive Director, and/nr his4er aulhnrizcd rcpresciltoi val5 ). upon pn csenatinn of crrdanials and such nacr
dncmncnis as may he required' by the law lo:

a.

	

Enter mein the penniltec's premises or other premises tender the control of the permittee. where an diluent source is located or may be
located or in which any records arc required to he kept under the terms and conditions of Ibis permit;

h.

	

Have access to and copy at tcasnnable times any records. required to he kept under the terms and condhions nl this permit nn Thr Art nr
DIEO odes:

(I)
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c. Inspect at rensnnahle limes any facilities, equipment (including monitoring and ennnal equipment). n1MIlteuanec. practices or opet aliens

regulated or i cquirerl under this pct nail: and

d. Sample or mmrfnr at reasonable limes, for the purpose of assuring permit ennpliance or as otherwise authorized by the Act, any
substances or parameters at any localion.

IA. 'toxic Effluent Standards

Notwithstanding Section IiI.('.R of ibis peon, if any toxic cffluent Mandan! or prohibition (including ally schedule of compliance speciled in
such effluent stnndnrd or prohibition) is prnmulgaled under the Act for a toxic pollutant which is present in the discharge and that standard nr
prohibition is more stringent than any limitation on the pollutant in Ibis permit, this permil shell be modified or revoked and reissued to conform
to Ihc toxic effluent standard or prnhibiIion.

I5. Signatory Requirements

All applications, reports. or infin'mation submitted to the Executive Director shall be signed and ccrlilied.

a.

	

All permit applications shall he signed as follows:

(I) For n corporation -by a responsible ernpoale officer. For the purpose of this section, a responsible corpmnle officer means:

A president, secretary, treasurer, or vice-president of the corporation in chair of a principal business function. or any oil ier
person who per forms similar policy or decision making functions for the wipe nliom or,

The mannger of one or nil ire manufacturing, production, or Operating fa citilies enrploving more Ihml 250- persons nr having
gross annual sales or expenditures exceeding $25 million (in' second-quarter I 1)511 dollars). if authority In sign ducutilenlc has
been assigned or delegated to the manager in accordance with corporate procedures.

(2) For a partnership or sole proprietorship - by a general partner or the proprietor, respectively.

(3) pier a mmlicipality. slate, federal, or other public agency - by either a principal executive officer or ranking elected official. For
purposes of this section, a principal executive officer of a federal agency includes:

(a) lire chief executive officer of the agency, or

(b) A senior executive officer having responsibility (v,the overall operations of n principal geographic unit of the agency.

b.

	

All reports required by the permit and oilier information requested by the Executive Director shall be signed by a person described above nr
by a duly authorized representative of that person. A person is a duly authorized representative only if:

11) Tle authorization is made in writing by a person described above;

(2) 'Ihe authorization specifies either an individual or a position having responsibility for the overall opera till of the regulated facility ie
activity, such as the position of plant nranagcr, operator of a well or a well lieut. superintendent. or position of equivalent
respnnsihi lily. or an individual nr position having overall responsibility for environmental mailers for the company. A duly
alahorized representative may Ills be either a named individual or an individual occupying a named position: end,

(3) 1 he written authorization is submitted lo the Executive Director.

('cr ti fica tiun. Any person signing a document under this section shall make the following certification:

"I crrtifl'tumlcr pcna Ily of law tlal I his doerune,,I and - all attachments were pr rparcd under my three lion or supervision inn accordance 'viltr a
syslnn designed to assure Ihol qualified personnel properly gather and evaluate Ihc inhumation suhnliIted. Based on my inquicv of the
person or persons wile manage Ile system. or those persons (Weeny responsible for golhcr ing Ihc inhi lolalion, Ills infnolalion nthmiItcd is,
In the best of my knowledge and belief, trite, accurate, and complete. I nil aware that them are significant penalties for submitting false
information, including the pussihilily of fine and imprisonment for knowing violations."

16. ('onPolcntbilily

Except foe applications. cflluenI data. permits, end other data specified in 411 ('FR 122.7. any information sninnittrd pm sunlit to this permit nia),
he clnimed as mnlidenlial by the submitter. 'Ihc Executive Dirccuir will Wile upon such claim in accordance with Ihc Act. If no claim is made al
tlw time of submission, information may he made available to the public wilhout further notice.

f:•slalt hard municipal permil dnrninenIc ' pm t iii tine
updated I2:611999

(a)

(h)
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' Part IV
SEWAGE SLUDGE REQUIREMENTS

PERMIT
1NS'I'RUCTIONS TO PERMITTEES

Select only those Elements and Sections which apply to your sludge reuse or disposal practice.

If your facility utilizes more than one type of disposal or reuse method (for example, Element 1 and Element 2 apply) or the quality of
your sludge varies (for example, Section 11 and Section III of Element I apply) use a separate Discharge Moniloring Report (DM it) for

each Section that is applicable.

The sludge DMRs shall be due by February 19th of each year and shall cover the previous Jmmary through December time period.

The sludge conditions do not apply to wastewater treatment lagoons where sludge is not wasted for final reuse/disposal. If the
sludge is not removed, the permittee shall indicate on the DMR "No Discharge. "

ELEMENT 1 - LANDAPPLICATION

SECTION 1:

	

Page I - Requirements Applying to a Sewage Sludge Land Application

SECTION ll: Page 4 Requirements Specific to Bulk Sewage Sludge for Application to the Land Meeting Class A or 13
Pathogen Reduction and the Cumulative Loading Rates in Table 2, or Class B Pathogen Reduction
and the Pollutant Concentrations in Table 3

Page 7 - Requirements Specific to 13uhk Sewage Sludge Meeting Pollutant Concentrations in Table 3 and
Class A Pathogen Reduction Requirements

Page 8 - Requirements Specific to Sludge Sold or Given Away in a Bag or Other Container for Application
to the Land that does not Meet the Pollutant Concentrations in Table 3

ELEMENT 2 - MUNICIPAL SOLID WASTE LANDFILL DISPOSAL

SECTION l:

	

Page 111- Requirements Applying to AU Municipal Solid Waste Landfill Disposal Activities

.Li)mistsT I-,ANiThEL1C 330N

SIR' I ION I. Rli(jl)IRwfils TS AIT YINCi 1, 61.1 c81i.W.N ; SLa ili.EJ_AJJU APPLIt2cidtlN

A.

	

General Het olmnents

I, Thepermitter shall handle and dispose of sewage sludge in a•cnnlane with the ()klahnma 1'nllumni I )ischm ge Piiminatinn System
(OPINES) Act (hrrraner "Mr Acl " ) mid all other applicable federal and stale regular Ons h, pi meet public health and m, en'-ironmenl
from any reasonably anticipated adverse effects due In any toxic pollutants which may he present in the drud ge.

2. If Iequiremenls for sludge noongement practices or pollutant criteria herniae mme sn ingenl Than Ike sludge pollutant Ii mi is nr
crept able matt percent practices in this permit, or control a pollutant not listed in this pn ntil, thi¢l permit may he mmlilied nn

revoked and reissued to conform to Ihr requirements pnoulgaled under the Ara. if new limits for molybdenum are pmnnd gated
prior to permil expiration, then those limits shall become directly en forceable.

i, In all cases, if the person (snnit holder) who prepares the sewage sludge supplies Ile sewa ge sledge to another person Mr land
application use or In the camel or lease holder of the land. the permit holder shall provide necessary a ormalinn to The , parties who
receive the sludge to assure compliance with these regulations.

4. 'T'he prmiittee shall give prior notice to the Director. Water Quality Division. Stine n1' 1 )4hhum: pam uncnt nl' I'nvin,nnsnlal
polity (DIiQ), 707 North Rnhinson, Oklahoma ('ily. Oklahomn 73101-I677 of any planned changrc'in. thc sewage stodge. disposal
ptaetirc. in accrulnnce with 40 ('FR 122.41(I)(liiii). Theme changes nrav jmstily Me applicainn 5d permit rnnditi,ae Thal are
dilfemnl from or absent in the caisling permit. Change in the sludge use nr disposal practice maybe cause Mc nsulirirslim i of Il ia
permit in aecnrdance u i Ih 4111'192 122.62(n)(1).

( -rloN III:

EC'IION IV:
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B.

	

Testing Reanircmru ls

Sewage sludge shall he tested once during the life of the permit within one year from the effective date of the permit in accordance
with the method specified at 411 ('PR Part 26R, Appendix I (Toxicity Characteristic Leaching Procedure .(l'('I or other approv ed
methods. Sludge shall he tested alter final treatment prior In lea v ing the publicly owned 0eaunen works (P(1 rW) she. Sewage
sludge determined to he a hezndnus waste in acennlance with 411 ('TR Part 261. shall he handled according to. Resource

('onsenali u n and Recovery Act (R('RA) standards for the disposal of hazardous wade in accordance with 4(1 (TR Pail 262. '1'hc
disposal of sewage sludge determined In he a hazardous waste, in other than a ten ilieu lrazarllntis waste disposal facility shall he
prnhihiled. lire' 1)IIQ. Waste Management Division at 405-702-5101), SILa11 he notified of test lbilme within 24 hours. A written
report shall he provided to this division within 7 days ancr failing the 'II'!P. The report will contain lest results. certitie'ation that
unauthorized disposal has not neeuned and a summary of allernalive disposal plans that comply with RI'RA standards (hr the

disposal of hazardous waste. The report shall he addressed In the Director. Waste Management Division, DIEQ, 707 N. Rohinsnn,
Oklahoma City, <)klahoma 73101.-1(77 and a copy sent to the Director, Water Quality Division, l)IWQ, al the same address.

2.

	

sewage sludge shall not he applied to the land if. the concentration of Ihr polhuants exceeds the pollutant concentration criteria in

'fable I. The frequency of testing fn pollutants in fable I is found in Element I, Section I.C.

TAM .11 I

Pollutant

Arsenic
('adnlinm

Ceiling Cnnccntratioo
(milligrams per kilogram)*

75
R5

ripper 4300
Lead R40
Mercury . 57
Molybdenum 75
Nickel 420
Pyxis 49
Selenium 1011
Zinc 750(1

* Dry weight basis

Pathogen Control

All sewage sludge that is applied to agricultural land, forest, a public contact site, or a reclamation site shall he Rented by either the
Class A or Class!) pathogen requirements. Sewage sludge that is applied to a lawn or home garden shall be treated by the Class A
pathogen requirements. Sewage sludge that is sold or given away in a hag shall he healed by the (lass A pathogen requirements.

('lass A Sludge Rcquircmenls:

a. Six alternatives are avatlehle to demonstrate compliance with Class A sewage sludge. All 6 options require either the
density of fecal coliform in the sewage sludge he less than IOW Most Probable Number (MPN) per grain of total solids
(dry weight basis), or the density of Salmonella sp. bacteria in the sewage sludge he less than three MPN per frmr grains of
Iola' solids (dry weight basis) at the lime the sewage sludge is used or disposed; at the time the sewage sludge is prepared
for sale or given away in a hag or other container for application to the land. Below are the additional requirements
necessary to meet the definition of a Class A sludge.

Allgrnative I - The Icmperalure of the sewage sludge that is used or disposed shall he maintained at a specific ',blue for a
period of time. Sec 40 ('PR 503.32(a)(31(U) and QAC 252:64R for specific information.

Allcrativc 2 - The phi of the sewage sludge that is used or disposed shell he raised to above 12 and shall remain above 12
for 72 hours.

The Icmperalure of the sewage sludge shall he above 52 degrees 1 'elsius for 12 burns of linger during the period that the
pH of the sewage sludge is above 12.

Al the end of the 72 hour period during which the pll of the sewage sludge is above 12, the sewage sludge shall he air
dried In achieve a percent solids in the sewage sludge greater than 50 percent.

Allemative 3. - lire sewage sludge shall he analyzed for enteric viruses prim In pe thngen it cannot. 'I hr limit for enteric
viruses is one Plaque-Griming Unit per four grams of Iolel solids (dry weight besisl either berme or fnllrviog pathogen
treatment. Sec 40 CPR 5113,32(a)(5)(ii) for specific infoaanalion. the sewage sludge shall be analyzed Ihr viable hclmimh
ova prior In pathogen treatment. The limit for viable hclmimh ova is less Ilmn'one per four grmns'of teal solids (dry
weight basis) either before or following pathogen treatment Sec 40 (TR 503.32(a)(5fiii) and OA(' 2521648 for specific
information.

Allcnta)iyc 4 - The density of enteric viruses in the sewage sludge shall he less Than one Plaque-forming 1 blit per rem
grams of Inlal solids (dry weight basis) at the time the sewage sludge is used or disposal or at the lime the sludge is
prepared for sale or given away in a hag or other container for application tl the land

The density of viable hdmintlt ova in the sewage sludge shall he less than one per four grams of Imam solids Idry weight
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4.

basis) at the time Ilse sewage sludge is used or disposed or at the link the sewage sludge is prepared lair sale or given sway
in a hag or other eonlaincr for application to the land.

Allemnliya -5 - Sewage sludge shall he treated by anc of the Pnnesces In Further Reduce Pathogens (1'FRI') described in
41) (Flt 503 Appendix H. PFRI's include composting. heal drying. Leal treatment. and Ihennophilie , aerobic digestion.

A llernaliye (, - Sewage sludge shall he treated by a prnecss IhaI is equivalent to a I'FitI'. if individually approved by the
Pathogen Equivalency (•iInrnalice iepresenling the Uri Q•

('lass I) Sludge Rcquircuanls:

h,

	

Three . alternatives are available to demonstrate compliance with Class 1) sewage sludge.

	

.

Alternative I, -

	

_(i) Seven scpnralc random samples rcpresentalive of the sewage sludge shall be vollecled for one
monitoring episode at the time die sewage sludge is used or disposed.

(ii) She geometric mean of the densily of fecal contour in the samples collected shall he Iecc than
either 2.01)0,000 MEN per grans of Inlal solids (dry weight basis) or 2,1)(10.000 Colony Fanning
l Mils per gram of total solids (dry weigh( basis).

Alternative 2 - Sewage sludge shall he treated in one of the Processes to Significantly Reduce Pathogens (I'SRI')
described in 401'192 503 Appendix B.

Allemalivevl - Sewage sludge shall he treated in a process that is equivalent to a PSRP, if individually approved by the
Pathogen Equivalency Committee representing the I)EQ.

In_oy!lilion. the fiillowing site restrictions must he met if Class 13 sludge is land applied:

i. Fond crops with harvested parts Thal Much the sewage sludge/soil ndslute and are totally *rive the land surface
shall not he harvested for 14 months after applicalion of sewage sludge.

ii. Food crops with harvested parts below the surface of Ilie land shall not be harvested for 20 nnmlhc alter
applicalion of sewage sludge when the sewage sludge remains on the land surface for 4 months or longer prior
to incorporation bun the soil.

iii. Food crops with harvested parts below the surface of the land shall not he har vested for 3R inonlhs ager
application of sewage sledge when the sewage sludge remains on the land surface for less than 4 man lbs pt for
In ilneorpora h o11 into the soil.

iv. Food crops. fc ell crops, and fiber crops shall not be harvested for 1(1 days alter applicalion of sewage sludge.

v. Animals shall not he allowed in graze on the land for 30 days oiler applicalinn of sewage sludge.

vi. Turf grown on land where sewage sludge is applied shall not he harvested for I year alter nppliratinn of the
sewage sludge when the harvested turf is placed on either land w v ill' a high pnieminl for public esposme or
lawn, unless mherwise specified by the permitting aullulrily.

vii. Public access In land with a high potential for public exposure shall he rest, ictcd tin I year aner application of
sewage sludge

viii. Public access to land with a low potential for public expnslme shall 1+e rest, acted tar 30 days alter applicalinn of
sewage sludge.

Vector Al lraction Reduction Requ iienlcn Is

All balk sewage sludge that is applied It, agricullurafhnd, forest. a public contact site. or a rec'Imnxtinn ril e shall be nested by one of
the follnw•ing alternatives I through 10 for Vector Altraelion Itcd'clinn. If hulk sewage sludge is applied In a hone golden. in
bagged sewage sludge is applied to the land, only Allcmalives I Ihrnugll R shall be used.

Altep iliye I- -The mass of vldaIile solids in the sewage sludge shall he reduced by a minimum of 1R percent

Aherne tiyg_2 - If Alternative I cannot he Incl for an anaerahically (Iigeslcit sh urge. denmosIraliim can be node by directing n radian
of the previously digested sludge ananmhically in the lalrmalory inn bench-scale unit I 'or 4q add ilinual days al a temper alms between
30 and 37 degrees Celsius. Volatile solids must he reduced by less Om 17 percent In denlnnslate compliance.

Alicnlaliye 3 - If Allcnmlive I rnnnnt he met for an aerobically digested sledge, denumstrat ion can be made by digesting a portion of
Ilw previously digested sludge with a percent solids of two ',circuit ar less aerobically in the Iahoraloty in a bench-wale nail fir 31)
additional days at 20 degrees Celsius. Volatile solids must Ire reduced by less than 15 percent In demonslntc compliance.

Ahemativc 4 - The specific oxygen uptake vale ISUI Ili) for sewage sludge Malted in an nrmhic process shall he equal In or lest than
1.5 milligrams of oxygen per hour per grain of 'nisi solids (dry weight basis) al a tOaperaIiire nl 211 degi '-cc I 'rlsiva.

a•-	 a q c	 ao da,l nr Chad hr heated in an aerobic. nrrrrss liar 14 tines or limper. Dining hint lime. the Icrnpera lnr'r of the
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sewage sludge shall he higher Than 40 degrees Celsius and the average Icmperanuc of the sewage sludge shall he higher than 45
degrees Celsius.

Nlcnratiyc0 - 'Ihc pl I of sewage sludge shall he raised lo 12 or higher by alkali addition and, without the addition of morn alkali,
shall rennin nt 12 or higher tin two hours and then at 11.5 or higher fur an additional 22 hours.

Allemaliye 7 --'t'he percent solids of sewage sludge that does not contain nnstaliilired solids gene aced in a primary wastewater
Ire,li nenl process shall he equal to or greater than 75 percent hosed on the m islure content and total solids prior In mixing with other
=leriols. tinslahilioed solids are defined as organic materials iii sewage sludge that have not hero healed in either an aerobic or
anaerobic Irealnrenl process.

Allcmalice R - The percent solids of sewage sludge that contains ,nslnhilizel solids generated in a printnly wastewater Irenlnrenl
process shall he equal to or grcalcr 'Ion 90 percent based on the moisture content and total solids prier In mixing with other notcriats,
I inslahilired solids arc defined as organic notcriats in sewage sludge Thal have not been heated in either an aerobic or anaerobic
Imo town' process.

pl(cm:)1_ve 9 -

	

(i)

	

Sewage sludge shall he injected below the surface of the land.

(ii) No significant amount of the sewage sludge shall bc present on the land surface within one hour
after the sewage sludge is injected.

(iii) When sewage sludge Thal is injected below the surface of the lam' is Class A with respect to
pathogens, the sewage sludge shall he injected below the loud surface within eight hours after being
discharged from the pathogen treatment process.

Allenmlir_e_l -

	

(i)

	

Sewage sludge applied to the land surface m' placed on a si face Iispnsnl vile shall he inanporated
into the soil within six hours a Oct application lo or placement on the )and.

(ii) When sewage sludge that is incorporated into the soil is Class A with respect In pathogens, the
sewage sludge shall he applied lo Or placed on the land within eight hours after being discharged
from the pathogen treatnrrnt process.

U.

	

Monitoring Remdrrments

1.

2.

3.

.,Toxicity Characicrislic I.cacling Procedure ('I ('I.1') Test
performed within one year from the effective date of the permit.

P('Iis

All other prllutanic shall he nautili-wed at the frequency shown below:

Once/Permit Iire

Once/Year

Amount of sewage sludge
0ogy3gimnhRcr_3CSllaygcriu4j

	

_ )_rpqucncy

0 5 Sludge < 290 Once/Year

291) < Sludge < 1.500 Oncc/Quarter.

1,501) < Sludge < 15.001) , Once/Two Months

15.000 5 Sludge OncdMonth

'niihcr the amount of hulk sewage sludge applied to the laud or the ammo of sewage sludge received by a person who prepares
sewage sludge Thal is sold or given away in a hag or. other container for application to the land (dry weigh) basis).

Repo esemntive samples of sewage sludge stall he collected and analyzed in accordance will the methods tefcrenced in 40 TR Snl.RIIi)
and OAC 252:048.

	

Slil'IF)N IL

	

RI;Q111121;A4. I N:1_S 51'li(;IIIC_TU 1101 .K SIW.\13;_S1t) XII_[OR

	

:AIR n-i 10 'I'11V . I.ANI ) MI?I;I INP; I'I.ASS A ou . N PAIIii)t
Blip.1IIQN AND II1

	

ATIYli I(lANINS RA I;IiS_ . IN_rAl3l.li 2,, OR_( 'LASS It 1'Al lint ;FM It Iih11c IION AND lul

PQ1,1,U,1_ANT ('UNcl,NJRAl1Q1iS IN l_Al1Ll i

For those permittees meeting Class A or B pathogen rednclion requirements and that cocci the nnnulalive lading rates in I nhlc 2 below, or Ile mace It
pathogen reduction requirements and contain crntcennatinns of pollutants below those listed in Table 3 found in I g rnv:nl I. Section III. Thr. fnllocing
conditions apply:

	

I

	

Pollutant I Units:
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TAUI.112

Pollutant

Arsenic
( 'almium
Copper
Ienl
Mercury
Molybdenum
Nickel
Selenium
Zinc

Cumulative I'nllulaul f outing Role
(kilograms,per heclars)

41
)9

15X1
1011

17
Repoli

420
100

2RI10

2.

	

Pathogen Con trod

All hulk sewage sludge flint is applicJ In ngriculual land, forest, a public cool act rile. a reclamtlian site, or lawn or home golden shall be
healed by either Class A or Class!) pathogen reduction requirements as Mined above in Element 1. Section 1.113.

	

_

3.

	

M1m:Irwi l Practices

a. Hulk sewage sludge shall not he applied to agricultural land. 1'nrcsl. a public contact sire, or a reclamation site that is flooded, frnren.
or snnw-covered So Mal Me bulk sewage sludge enters a wetland or other waters of the state, as defined in 40 CPIC 122.2.. except as
provided iii a permit issued pursuant In the Act.

h.

	

Bulk sewage sludge shall not he applied within 100 feel of a walcr of Ihc stale.

c.

	

linik sewage sludge shall be applied at or below the agnum mic talc in accnnlance with reennnleulxtiuns firm (he fnllnwing
references:

i,

	

S EANDARDS 1992,_Stal dart I ngine_cring 1'racl ,ices and Uatq. 19(1r Edition (1992) American Society of Agricultural
Engineers. 2950 Niles Road. St. Joseph, M1 490E5-9659.

ii.

	

Notional lipginccring_Ilapd^iook Part 651, Agricultural Waste Management Field Ilnnihook (1992). PA). flux 2890,
Washington, D.C. 20013.

Recommendations of local extension services or Soil Conservation Services.

iv.

	

Recommendations ofa major university's Agronomic Department.

An information sheet shall he provided In the person who receives hulk sewage sludge that is sold or given away. The infonnalion
sheet shall contain the following information:

• he name and ndchcss of the person who prepared the sewage sludge that is sold or given away in a hag or other container
For application In the land.

ii.

	

A statement that applicalion of the sewage sludge to the. land is prohibited except in aeco dance with the instructions on
the label or information sheet.

'fhc annual whole sludge application ralc for Mc sewage sludge Ifni does nil cause any of the cmnnlaliwc pnllnlnnl binding
ales in Table 2 above to he exceeded, unless the pollutant cnncenlralions in Table 3 frnind in Element 1. Section Ill below
are met.

Nnlilicalinn Icquircnnculs

a. If hulk sewage sludge is applied to land in a slate other than the stale in which Ihc sludge is ircpanal. wt illcn notice shall he provided
prim. In the initial Inuit application to the permitting aothurily for the.ctnte iii which Ihc hulk sewage sludge is proposed In he applied,
The notice shall include:

'I he location, by tither street address or latitude and longitude, of each land appliention silt.

ii. The approximate lime period hulk sewage sludge will he applied tin Ihc silt.

iii. The name, address, telephone number, and Oklnhona Pnllulanl I)icehm gc 19iminaiinn Syclem or National pollutant
Discharge Elimination System. whichever is applicable. permit mmnhcr Of apps npriate) titr lbe prism who pt rpars Ilre
hulk sewage sludge.

iv. The name, address. Icicphnnc number, and Oklahoma Pollutant Iliccharg': 1'limination Srcb9n or Natirmal 1'0lhua 1

11icrhage Elirninaliun Systemt whichever is npplicable. permit number (if appngpi iale) Lor Me prison who will apply tht•
hulk sewage sludge.



It

Vogt, r, of roll N

The peril tee shall give 61) days prior nu lice In the 1)Iir) of any change planned in Ilse sewage sludge practice. Any chnnge shall
include any planned physical alterminns or addilions lo the pennillyd treatment works. changes in the permit let's sludge Ilse or
disposal pm-lice, and also allcralions. ahII(Nrs, nr deletions of ,hcpnsal siICs. ' these-changes may lustily the epplicaiinh of pemiil
comlilions that are different fmm nr.ahsrnl in the existing permit. including nulilirnlion of mlditinnal disposal sibs tint rcpn'ICd
Ilo,l'Ig the pe'nitil applica lion process or absent in the existing pe alit. Change in the sludge use or disposal 111 net ice may be cause for
midi licalinn of the permit in accordance with 41) ('TR 122.62(a)( 1I.

the pep mince sladl provide the location of all existing sludge dispncalloae sites to the Slate. I lidnrical ('onnniscioi within Ott dame of
the crib:live dale of Otis permit. In addition, the permittee shall provide the location of any new disposaVusc silt to the Stale
I lislorical Commission prior to use of the site.

't'he permittee shall within 31) Jays alter notilienlion by the Slate llisloricat Ccommission teal a specific sludge disposallose area will
adversely effect a National' I Iistorie Site, cease use of such area.

Reconikeeping Requirements - The sludge dneumcnts will he retained on site at the Rune location as other O1'I )IiS rccanls.

The person who prepares hulk sewage sludge nr a sewage sludge malcrial shall devetnp the I'ollmci,ig information mini shall retain Ile
inl'urnalinn for IIiiveycars. If the permiuce supplies the sludge to ;mother person who land applies the sludge. Me permilice shall noti ly the land
applicr of the requiremrntc for recordkeeping fount in 41) ('MR 503.17 and OAC 252:648 for persons who land apply.

c. A description of how the vector attraction reduction requirements are net.

d. A description of how the management practices listed abo ve in Section 11.3 -arc being met.

e. the reeonnuended agronomic loading rate from the references lislcd in Section 11.3.e :Move. as well as the actual agrmmmic lading
rate shall he reiaincd.

1.

	

A description of how the site restrictions in 40 CI'R 503.32(h)(5) and OA(' 252:64R are met for each site on which ('lass R bulk
sewage sludge is applied.

g,

	

the following certification statement:

"I certify. under penalty of law, that the management practices in 41) ('MR 503.14 have been stet for each site on which hulk sewage
sludge is applied. This delenninalion has been made limier my three lion and supervision in eccindance with the system designed to
ensure that quell fled personnel properly gather and evaluate the inlhrmatinn used to dclei mine That the rmanngenent practices have
been met. I am aware that there are significant penalties for false certification including line and imprisonment."

h. A certification slalement That all applicable requirements (specifically listed) have been met, and that the pcnniticc underclwnls that
there are significant penal tics for false certification including fine and imprisonment, Sec 411 ('Flt 507.) 7(a)(4)(i)031 or 411 ('FIt
51)3.17(a)(5)(i)(3) as applicable to the permittees sludge treatment activilies.

The pcnniticc shall maintain information that describes future geographical meas where sludge may he Mud applied.

j,

	

The pernti tree shall main lain information identifying site selection criteria regarding lroul application sibs not idenli lied at the line of
permit application submission

k.

	

The permittee shall maintain information regarding how Milne land application sites will he managed

The person who prepares bulk scwngc sludge or a sewage sludge malcrial chill develop Ilie fnllowinp information and shall retain the
inb,r,alin, indef_nilelyy. If the pmmimee supplies the sludge Ip another person won, land applies the sludge. the pcnniticc shall notify
the Innd applicr of the rcquircnenis for recardkeeping found in 4(1 CPR 503.17 and ()A(' 252:64R for persnm who land apply,

'I'hc Mention. by either street address or latitude and longitude, of each site on which drudge is applied.

'fhe nnmher of hectares in each site on which hulk sludge is applied.

'therdale and lime sludge is applied to each site.

iv.

	

The cumulative amount of each pollutant in kilograms/hectare lislcd in 'Palle 2 applied lo each site.

c,

	

'I he total amount of sludge applied to each site in met' is tons.

vi.

	

The fnllowinp ccrlificalion stalcmcnl:

"I crcllify, under penally of law, that the regnircmrnis to uhtnin inliumnlion in an

	

:03

	

1 ,,, r

	

1,1

each site on which hulk sew;nge sludge is applied. 'I his delrtn'in:dinn has hren',na ' lc mein my direction met impel vicinn

'h Ile conccntralion (mg)Kg) in the sludge of each polio ant listed in 'fable 3 fmmd in pkment 1; See lion Ill and the applicahlc
polIoIa nt eoneenh ali gn crilcein (mgtK p.). pr the applicable cumulative pollutant )nailing rate and the 'applicable cunmlcclive mdlutanl
loading rate limit (kg/la) listed in Table 2 ahove.

A description of how the pathogen reduction requirements are met (including site run idiom for clan Ii sludges, if applicable).
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in accordance with the system designed to ensure that qualilird personnel properly gather and evaluate Ihr intinmalinn
used In determine Thal the rcquircntcnts to nhtain inforntnlion have been wt. ' I ant :ware that there ate significant
penalties On Ibisc certification including fine and imprisonment."

vii.

	

A destniplinn of how the requirements to obtain in l'nrmnlion in 411(' pit 503.12(c) t 2) and OA(' 252:64R me met .

Repot ling Requirements - 'Ihe malice shall report annually on the DMR the following inhumation:

a.

	

I'olluIagl7;ahlc,(2 pr j) appropriate for permittees land application practices.

In

	

'1'1w f,c•rryrncy of monitoring lislcd in Element I, Section LC which applies )o the permitter.

c. 'I'onic ily ('haaceristic I caching Procedure f 1'Cl,P) results (I'nss'Fail).

d. 'l lie coneenllalinn (mg/Kg) in the sludge of each pollutant listed in Table I Writhed as a monthly atrlage) acs well as the applicablr
pollulad euncentrnlinn crilcria (ntglKg) listed in 'Iable t found in Element I. Section III. or the applicable pollutant loading Talc limit
(kg/ha) listed in Table 2 . ahove if it exceeds 90% of the limit

c.

	

I.cve1 of pathogen rcduclion achieved (('lass A or Class Ilk

f.

	

Alternnlive used as lislcd in Section 1.13.3.(a. or b.). Altemalivcs dese, the how the pathogen reduction requirements are incl. If ('bats
1) sludge. include information on how site restrictions were met in the I)A71t corm enl secllon or attach a separate sheet to the IMI R.

vector attraction reduction alternative used as listed in Section 111.4.

Annual sludge production in dry metric Ions/year.

	

.

Amount of sludge land applied in dry metric Imo/year.

Amount of sludge Iranspm tcd interstate in dry metric Ionslycar.

'the certification statement listed in 411 ('PR 503.17(a)(4)li)(I1) or 40 ('Flt 503.171a1(5)(i)111) whichever applies to the permillres
sludge liniment activities shall he attached to the DMR.

When the mould of any pnllutxnl applied to the land exceeds 90% of the cumulative polhnant loading rate for that madam. ns
described in 'T'able 2. the permittee shall report the following infnnnalion as an allachmcnl lo Ihc MR.

11te location, by either sheet address or latitude and longitude.

ii.

	

The number of heclares in each site on which bulk sewage sludge is applied.

M.

	

'the date and lime hulk sewage sludge is applied in each site.

iv. The cumulative amount of each pollutant (i.c., ki logrants:hcc late) listed in 'I:hle 2 in the hulk sewage sludge applied In
each site.

v. The amnunlof sewage sludge (Lc., metric Ions) applied to each site.

vi. The following certificatinn slalcmcnl:

"I certify. under penalty of law, that Ihc tegnircmcnts to obtain infnnnalion in •R) ('I . R 5113.121e1(2) ha ve hern mgt the
each site on which hulk sewage sludge is applied. 'Ibis detcrminalimm hoc been oink under nm amnion and supervision
in accordance )vilh the system designed to ensure that mollified personnel properly calker anJ evaluate the inf irmali'
used io determine Thal the requirements In obtain information have been met. I am more that there me significant
penalties for false certification including fine and inlp' isonmenl."

vii. A description of how the requirements to obtain information in 40 CFR 503.12(cl(2)mnl OA(' 252:645 Me net.

sl ing N III.

	

iws,2t 1121iM1;Nl5 SI'I=(_II,;)C=1O, I3CII,K. OR. 13AGC;IiD SI W^GC; . SI Ally' LM liti;TIN(;_l'(11.I.U]AN'1_C'(1Nr;l 'IRAIIONS_IN 1Alll ,l , _3
AND C l ASS A I A];1lO(l N RI DIAC'JION RI;QUIRfh1l.M1'S

For 'hose premillees with sludge that conlnins runcentralinns of pollutants below those mdluln tl linills listed in lahlr 3 for hulk or hagge tl (Cnnlainel ized)
K

	

sewage sludge and also meet the ('lass A pal hogen reduction requirements, Ihc Iittlnwing conditions apply (Note: All bagged cc wage sludge most he
waled by Class A pathogen reduction requirements.):

Polllllad limits - 'the concentration of the pontoons in the mltlilicipal sewage sludge is al nr below Ihc valu e s lined.

'I'AItl.fl 3

Monthly Ann ape I'nnren In a lion
(millierams ntr krhmrmn)'

Ca k.

g.

Ir.
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Arsenic 41
Cadmium 31)
Copper 151)1)
I cad 31)1)
blecury 17
hiolybdenunl Report
Nickel 421)
Selenium t6
Zinc 2'111)

Dry weight basis

CnNrnlPnllmgen

MI hulk sewage sludge that is applied In ngrlctllllwalhind, (best, a public conlacl site. n rcclanntinn File, m lawn or home garden chill hr
heated by the ('lass A pathogen reduction requirements as defined above in Element I. Section 1.111. All bagged sewage sludge mull he heated
by ('lass A pathogen reduction rcquircmenis.

Management Pmclices - None.

Noli licalion Requirements - None.

12ecnrdkeeping Requirenments - 'line permillcc shall develop the following in forum lion and shall ielnin time infnnnnlian fir live yrm s. .111, sludge
documents will he rclaincd nn site at the same location as oilier OPDIiS records.

	

-

a.

	

l he concentration (mg/Kg) in the sludge of each pollutant listed in 'fable 3 and the applicable pulhnmd concentration criteria listed in
Table 3.

b, A certi lienlion sintemenI tlml all applicable requirements (specifically listed) have been mcl, and that the pemliltee undo:rclauls lhnl
there are significant penalties for false cerlilicatinn including fine and imprisonment: See 40 ('1'R 503.131a1(1 )Iii) or 40 CFR
503.17(a)(3)li)(li). and OAL' 252:64R whichever applies In the permittees sludge hcalncnl aelivities.

c. A description of how the Class A pathogen reduction requirements are met.

d. A description of how the vector attraction reduction requirements are noel..

6.

	

Reporting Requirements - The permittee shall report annually on the DMIR the following inlbrmntion:

a. p.9JIla l TaIile 3 appropriate for permitlee's land application practices.

b. The frequency of monitoring listed in Element 1, Section LC which applies to the pet mince.

c. Toxicity Characteristic Leaching I'mcednee (fCLP) results. (Pass/Fail).

d. lire eoncenlrnlinn (nog/Kg) in the sludge of each pollutant listed in Table I (defined as a monthly average) found in Element I.
Section 1. In addition, the applicable pollutant concentration criteria listed in Table 3 should he included on the MR.

Pathogen reduction Altemalivc used for Class A bagged or bulk sludge as listed in Section I.11.3.a.

f.

	

Vector attraction reduction Alternative used as listed in Section 1.0.4.

B.

	

Annual sludge production in dry metric tons/year.

It.

	

Amount of sludge land applied in dry metric Ions/year.

Amount of sludge transported interstate in dry metric Ions/year.

j,

	

line ce9ificnuon slalrntent listed in 40 CPR 503.17(a)(1)lii) or 40 ('It 501.171a)I3)(i)(1l). mud OA(' 252:64R whichever applies in
the permitlecs sludge ucnlmenl activities. shall he mllnchcd to the SMR.

SEC IION IV.

	

RIfQ1.I1RI;M1iNnS1'1•Y•Ifl(_l_O_SI,IJDC3Ii_5UI;U OR GIVEN AINAV,. IN_Alift(i3 OR. S'I;IIFl.tJ'PAT AIN IfR PSR. 4I'1'I.1CA1l9N :IO TIIi;
I.ANOI IIA I UUI 4 NOT' A71 1 1 I_III> I SI I IJ I;AN:ISU C I:N;(RA I IONS in Table J

Pnllulnnl Limits

TAlll.E 4

Annual I'ollalmn I muting Poe
Pollutant

	

(k flop ails per heelar Prr 105 day perk al )

5.
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Arsenic 2.11
Cadmium 1.9
Copper 75.0

I cad 15,0

Moroi y 1).85

Molybdenum Report
Nickel 21.0
Srlrniunt 5.11

Zinc 1411,11

2. -

	

Pall rgen Conti ol

All sewage sludge Mal is sold or given away in a hag or other container fix applicalion In the land shall he treated by the Class A pathogen
requircnnen Is as defined in Section I.1)3.n.

Management Practices

lilher a label shall he nllixel to Mc hag or Mier ccnlaincr in which sewage sludge IhM is sold or given away for npplicalinn to Mc land, or an
inl'nrnalinn sherI shall he provided to the person wino receives sewage sludge sold nr given away in another container for application to the land.
The label or inforainlioil sheet shall contain the following in fomatinn:

a.

	

The name and address of the person who prepared the sewage sludge dual is sold nr given away in a hag or other container For
applicalion In the land.

A statement Oat application of the sewage sludge to the land is prohibited except in neenrdant a with the instoteti ins nn Ilie label or
in lhmation sheet.

The aunt whole sludge application rate for the sewage sludge that will not cause any of the annual pollutant loading roles ire 'fable 4
above to he exceeded.

4.

	

Notification Requitemrnls - None.

	

_

Recordkeeping Regnirrnien(s - 'tire sludge documents will be retained on site at the same location as other r)I'l)FS records.

The person who prepares sewage sludge or a sewage sludge material shall develop Ihc following inl 'onnaldon and shall I slain the lamination for

live )Tars.

a.

	

The concentralion.in the sludge of each pollutant listed above in found in I9lenenl I, Section I. Table I.

h,

	

.'fhc fallowing certification statement found in 4(1CPR 503.17 (a)1(01

"I certify, under penally of law, that the management practices in 40 ('FR 503.t4(cI. Ihc ('lass A pathogen requirement in 40 CPR
503,32(n). and the vector attraction reduction requirement in (insert vector attraction reilnet ion option) have been met. lids
dclermiialiiin has been made Under my direction and supervision in ncenrda ce with the sslem designed to ensure that quali lied
personnel properly gal her and cvalualc the information (iced to delcrnnioc Ihat the mnnngcnent radices, pathogen rennin consols, and
vector nllraetino reduction requirements have been met. I am aware that there mT signilicait penalties for false verb lieatdon including
the possibility of line and imprisonment" .

	

.

c.

	

A description of how the ('lass A pathogen reduction requirements are met,

A description of how the vet Mr attraction rcduetinn requirements are met.

c. 'lune animal whole. sledge application rate for the sewage sludge that dm's not misc . the annual pnllulnnl binding ranee in 1 able 4 In he
exceeded. See Appendix A to 401 'PR fart 503 - Procedure In Ihlcr' lie the Annnal Whole Sludge Application lime be- a Sewage
Sludge.

Repiw ling Rcgnircmenls - 'fhc permillce shall report annually on Mc I)N It the billowing infnrnmalion:

a.

	

PnlltIanl lislcd in, Table4 as approprimc for pernmince's land applicai inn pi sellers.

Ira,

	

lle frequency of mmmii' ring listed in Klement I, Section I.( ' which applies to the permillcc.

Toxiciiy C'haacici islie Leaching Procedure ('1(1.1') results (I`ass/fail).

it,

	

'Ihc uaccnlrotha (Ing/hg) in Mc sludge of each pollutant Iisled above in Table I (defined as a monthly avcmgcl Ihnnd in i g coient I,
Section I.

c.

	

('lass A' pathogen teduclinn Allcinative used as. listed in Section 1.11.3.n. Ahenalives (Inset i be how Mc pal hncen rcd licl jolt
intnircmenls arc eel.

1 4.Vector all raclinn'eduction Alin native used as listed in Section II

Anneal sludge production in dry metric tonslycar.

b.

c.
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. h.

	

Animal of sludge laud applied in dry metric Innslycar.

Amaral of slulge Ira usp Ir led in lcuslate in dry metric Ionslycar.

'l he l ,llowing terullie:Mon stalen an( found in 40 ('PR 51)3.1710(6Niii) shall he atmciicd In Ihc 1i61 R.

"I certify, under penally of law, that Mc management practice in 40 ('PR 5fl .14(c), the ( ' lass A pathogen requitement in •Iq t•Fl

503.32(a). :mil the vector alienation reduction requirement tinsel t appropriate 0111inn) have berm, nut. 'ibis determination has been
made under my direction and supervision in accordance with the s?:den designed to enzulc That quali lied personnel gal her and.
cvaIomc Ihc in l'nrmalinn used In delenniuc that the management practice. palhngcn requirements, and vcc'lor ainneilon reduction

requirements have been net. I am aware that there are significant penalties for I)ilse certification including the p+ssibi lity of tine and

imprisonment. "

!ELEMENT 2 - MUNICIPAL SO1A11 WASTE LANDER J. DISPOSAI.

IIIiQIIlliliMl;N 1;5 AI!I'. 1YINIi_I_UfLL SfWA(il $LUlyl': UIr51'(_),tila) , IN A MIINI('ll'AI:SQI,ID w`^S:I'I; I,4\N1 11,.1 ,.

The penniltee shall handle and dispose of sewage sludge in accordance with the Act and all older applicable federal and stale regulal iolls in
pmlecl public hca huh and the envirunut nI from any rensnlahly anticipated adverse erects the to any toxic pollutants dim may hr present. 'I he
pcumillec shall ensure that Mc sewage sludge meets the requirements in 411 (lit Part 25R concerning the quality of the sludge disposed pm, the
municipal solid waste landfill (MSWI.P) unit.

If requit emenls for sludge management practices or pollutant criteria become mo re stringent Ilan the sludge poll ml:m1 limits or acce ptable
management practices in Ibis permit, nr control a pollutant not listed in this permit, this permit may he nudilied or Ievoked and reissued In
conlinnrm the regniu melds promulgated under the Act.

If the perniltce generates sewage sludge and supplies that sewage sludge in the owner or operator of a MS WI.1 for disposal, the pit milder shall
provide to the owner or operator nl' Ilie MSWI.F appropriale information needed In he in compliance with the provisions of this pct mil.
'III, permillcc shall give prior notice In the Mecum .. Water QoaliIy Division. Oliq, 707 N. Robinson. Oklahoma fly, Oklahoma 73101-1677,
of any planned changes in the sewage sludge ' disposal practice, in accordance with 40 ( ' I'II 122.41(l)( I )Till). 'hliese changes may IIIslify the
application of pond' ninth Iinns Thal are different from or absent in Ihc existing permit. Change in the sludge use or disposal pt aclice may he

cause lit modification of the permit in accordance with 40 CPR I22.62maw1).

The wrmilice shall provide the Iocalm um of all existing sludge disposallose silts to the SW:1c historical ('nImni ssinn within auI slays of the
effective dame of this permit. In addition, the permittee shall provide the location of any new dispnsaVuse site to the State I lislorical Commission
prior lu muse of Mc site.

TM permillcc shall within 30 days alter notification by the State Ilislnrical ('onnnissinn that a specific sludge disptaVuse area will adversely
affect a National Ilistoic She, cease use of such area.

Sewage stodge shall he tested once during the life of the permit within one year from the c1Teetive dale of the permit in accordance with Mc
method specified al 40 ('FR part 26R, Appendix I )Toxicity Characteristic I caching Procedure ('I'('I.P)) or other approved methods. Sludge
shall he tested alter final r'cammenl prior to leaving the POTW she. Sewage sludge delermined In he a hazardous waste in accordance with •W
('PR Part 261, shall be handled according in R('RA standards for the disposal of hazardous waste in accordance with 40 CPI( fort 262. the
disposal of sewage sludge dcarmined to he a hazardous waste. in other than a certified hmardcus waste disposal facility shall he prohibited. 'tile
IWO, Waste Management Division at (4(15) 271-5338. shall he notified of lest failure within 24 hmns. A written Ica rl shall he provided In this
rare within 7 days ono- failing theI .P. lllc report will contain Icsl MS1111S, ctrl ifleation Thal HUMAN lad dicpncal has not occurred and a
summary of n1tcmalhe disposal plans Ilml comply with R('ItA standards I'nr Iltc disposal of hnzaidons waste. 1le report shall he adds rescd lo
Ihc 1 lircclor, Waste Ma agemrnl Division, I)t (. 707 N. Rubinson, Oklahoma City, (*Wmmn 73101-1677, and a copy sent hi Me Director.
\Vmcr Qualily Division, I)tiQ, at the same address.

Sewage sludge .shall he Iesled as needed. or at a minimum, once/year in accordance with Ihc Inethod n1)95 (Paint Filler Liquids 'I cell as described
in "'fesl Methods for Evaluating Solid Wastes, Physical/Chemical Melhuds" (lil'A Pub. No. SW-846).

Rcc('dkecping rcgnircnenls - 'Ilw permittee shall develop Ihc following in lhrmalir111 and shall retain lime in l'nrnalion Ihr live Veals.

The descl'iplinn, including procedures followed, and results of the Paint Filler 'lams per tirnned.

	

h.

	

fhc descm iplinn, including prnccdties followed, and results of the'I C'I.1' 'Pest.

liepoding re i niremenls - ' the permittee shall report annually on Mc Discharge Monitoring Rcpnrl thie fallowing inl'ol malinn'

	

^.

	

Rest ills of the 'T'oxicity Characteristic Leaching Pmeedurc l'est conducted on the sludge to he dicpnced (fascia aii).

	

h.

	

Annual sludge production in dry metric Inns/year.

	

e.

	

Ammon of sludge disposed in a municipal solid waste landfill in dry metric tons/year.

	

J.

	

Maraud of sludge transported inlcrslale in dry metric Ions/year.

	

e.

	

A rertii Cflt nn That sewage sludge meals the regnirnnenIs in 40 ('FI( Part 255 ronenning the Toddy mf the choir dicpnced in a



municipal solid waste landfill 111111 shall be aIlachcd to Ric I)M R.
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TEMPLATE FOR CONDITION RATING



C

FACILITY INSPECTIONS
Condition Assessment Ratings

3 Recently built
3 Little to no appreciable wear

3 Operates as designed
3 Normal maintenance

3 Within first half of useful life

3 Slight wear

3 Operates as designed

3 Normal to slight maintenance needed

3 At or beyond first half of useful life

3 Slight to significant wear

3 Normally operates as designed

3 Slight to supplementary maintenance needed



Poor

Replace

Condition Rating Percent of Useful
Life Remaining

35-15

15-0

Photo ExamplesGeneral Description of Condition

3 Beyond first half of useful life to at the end of
useful life

3 Significant to major wear
3 Operates as designed with additional to

significant maintenance
3 Significant to burdensome maintenance

necessary

• Beyond useful life in need of replacement
• Major wear
• Will not operate as designed without

significant and constant maintenance, is
inoperable or abandoned

3 Significant to burdensome constant
maintenance necessary
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NITRIFICATION CLARIFIER OPERATIONAL ISSUES



Memorandum
To:

	

Robert Hitt; Jim McClain, Muralikumar, Joyce Hight,

From: Jose Pereira

Date: September 19, 2005

Re:

	

Nitrification Clarifiers — Handling capacity & operational issues - S-0505A

During a site visit on 08/31/05 to the City of Enid Water Pollution Control Facility, the facility staff
indicated that when flows exceed 7 mgd there is high solids carryover in the final effluent, although
the design capacity of the final clarifiers in the nitrification plant were designed to handle 8.5 mgd.
This technical memorandum offers our comments/recommendation on the operation of the
nitrification plant following our inspection of the nitrification plant and review of as-built plans.

As you know, the nitrification plant was originally designed to handle average and peak flows of
8.5 mgd and 21 mgd, respectively at an average BOD 5 of 30 mg/I and TSS of 20 mg/I. The
nitrification plant is equipped with four rectangular clarifiers, each 30' wide by 120' long by 12'
SWD. These rectangular clarifiers are equipped with traveling bridge mechanisms for the
collection and removal of settled sludge and effluent troughs with V- notch weirs to distribute the
flow uniformly and improve the effluent quality. Our calculations show that the surface overflow
rates at average and peak flows are 590gpd/ft2 and 1,458gpd/ftz respectively. The weir loading
rates at average and peak flows are estimated to be 5,902 gpd/ft and 14,583 gpd/ft respectively,
which are within recommended design criteria (10,000 gpd/ft at average flow and 15,000 gpd/ft at
peak flow). However, during our visual inspection of the traveling bridge clarifiers, we noticed few
operational issues that could possibly impair the effluent quality, particularly during high flow
conditions. These Observations are as follow:

a. The nitrification plant rectangular clarifier effluent troughs are not leveled, which affects
the V-notch weirs elevation. The elevation of the V-notch weirs at the east end of the
clarifiers is lower than the west end. As a result, there is no overflow on the V- notch weirs
located at the west end of the clarifier troughs and most of the flow occurs through the
east end creating more undercurrent and turbulence. This is confirmed by the operators
when the flow exceeds 7 mgd the v-notch weirs at the east end of the clarifier troughs
become submerged. The V-notch weir submergence does not reflect under designed of
the weirs but instead overcharge due to the unleveled surface.

b. The traveling bridge mechanism used for sludge collection has a supporting truss
extending all the way down in to the clarifier bottom. The traveling bridge also has too
many moving parts for its operation and the movement of the bridge on the rail is not
smooth and at times, creating a jerk sudden movement possibly due to wear and tear on
the traveling parts as result of the equipment age. The truss/other parts on the traveling
bridge, and agitation due to the sudden jerk movement could possibly create an under
current wave that could stir the settled/settling solids in the clarifier through out the basin
and impact the effluent quality, particularly during the high flow conditions.

In summary, it is our opinion that if the plant is operated within the design range and if the above
operational deficiencies are corrected, as well as other manufacturer recommendations to fine
tune its operation, we anticipate that the final clarifiers could see a major improvement and handle
the flow as originally designed. However, additional information and evaluation will be required
before final conclusions are recommended.

4:.2158005\Technical\Technical memo - Nitrification basin.doc
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TECHNICAL MEMORANDUM 2
EVALUATION OF THE EXISTING COLLECTION SYSTEM AND

RECOMMENDED IMPROVEMENTS
Dewberry ®

05123-00-02

1. INTRODUCTION

Dewberry was retained by the City of Enid to prepare a Sanitary Sewer Master Plan. In turn,
ENVIROTECH ENGINEERING & CONSULTING, INC., was retained by Dewberry Engineering to provide an
evaluation of the existing sanitary sewer collection system and provide recommendations for sewer
improvements, based on current and future. The ENVIROTECH study assessed the current sanitary
sewer system to include sanitary sewer mains, pump stations, wet weather holding facilities, and run-
off basins. In addition, a sanitary sewer monitoring program recorded flow data from strategic points
throughout the sanitary sewer system. Estimated sanitary sewer usage rates were calculated for dry
flow conditions and all of the data was entered into a computer model and calibrated against the
sanitary sewer monitoring program.

During rainfall events, the stormwater runoff entering the sanitary sewer collection system is defined
as Inflow and Infiltration (I/I). This runoff can potentially overwhelm the sanitary sewer system's
capacity and result in discharges to local waterways. ENVIROTECH utilized the sanitary sewer
monitoring program to determine stormwater I/I flows. The storm event was increased to a 100-year
event, and these flows were compared to EPA's maximum allowable I/I flows to determine the extent
of I/I that the collection system was experiencing. The computer model was used to diagnose the
inadequacies in the sanitary sewer collection system and determine the improvements needed.

2. EXISTING COLLECTION SYSTEM

2.1 Sanitary Sewer Drainage Basins. The City of Enid's engineering department assisted during
the sanitary sewer computer model development by providing manhole inspection reports,
an AutoCAD sanitary sewer model, and pumping and sanitary sewer storage data. This
information can be reviewed at the City of Enid's administrative offices located at 401 West
Owen K. Garriott Road.

ENVIROTECH continued with the City of Enid's previously-implemented manhole labeling
system during development of the sanitary sewer model. The City is divided into two (2)
major sanitary sewer pipelines encompassing 16 basins (A-P) and 11 basins (A-K),
respectively. Each sanitary sewer system basin was divided into sub-basins for a total of 125
sub-basins. The sanitary sewer system sub-basins are graphically depicted on Figure 1.

Although this report is limited to the study area provided by the City of Enid, sanitary sewer
lines extend beyond the area mapped by the City of Enid. This mainly includes lines in the
1-N basin in the vicinity of Northwestern University on 30T" Street and Purdue Road as well
the 2-D basin that services Vance Air Force Base. A trunk line fed by a pump station services
the Base, but remains outside the City of Enid's mapped limits.

2.2 Pump Stations and Force Mains. A total of eleven (11) pump stations and force mains are
located on the City of Enid's sanitary sewer pipeline. Of the eleven (11) pump stations, only
the pump station located at 541 South 54T" Street appears on the model. The remaining
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pump stations either exist outside the mapped parameters of the City of Enid's sanitary sewer
basins or are located far upstream and utilized for isolated residential districts and therefore,
these pump stations are inconsequential to the system. Pump station details, locations, and
reasons for not including them in the model are summarized in Table 1.

TABLE 1.

SUMMARY OF STATIONS NOT INCLUDED IN THE MODEL COMPARISON

STATION LOCATION
PUMP

RATING
(: • m)

INCLUDED BASIN COMMENTS

Chisholm Creek 4607 Chisholm Creek N/A No 1 N4 Feeds from Basin 1 N4 (North Enid)

Fairgrounds 225 W. Purdue 10 No 1 N4 Outside existing model

54Th Street 541 S. 54TH Street 1,520 Yes 1P Lifts all from the 1-P Basins

Phillips 2429 1/2 N. MT" 100 No 1 N7 Small and outside existing model

	

'..

S. Hayes 1600 S. Hayes 160 No 202 Services a small portion of the
2D2 Basin

Neilson 3105 W. Maine 385 No 215
Services a small portion of the

215 Basin

Scooters N. Van Buren 125 No 105
Outside existing model

(from Scooters)

Union 2811 N. 6TH Street 75 No 1 N6
Services a small portion of the

1 N6 Basin

li

	

Willow Underpass 833 E. Willow 385 No 1 N6
Services a small portion of the

1N6 Basin

	

''.

Airport 66TH66

	

SL and Airport 80 No 1 P3
Pumps directly to the 54Th Street

Lift Station

Vance AFB Vance AFB N/A No 2D3 Outside existing model

2;3 Wet Weather Holding Facilities. A total of three (3) modeled wet weather peak holding
facilities are located in the City of Enid. The first holding facility is located at 658 West
Willow on the 1-0 line and a second facility is located at 1901 East Randolph on the 1-C
line. Both facilities were modeled as a 500,000-gal. facilities with appropriate control
structures.

The third holding facility is located at the City of Enid's sanitary sewer treatment plant for wet
weather overflow. The sanitary sewer department estimates the volume of this holding basin
to be approximately 280-ac-ft.

3. FLOW METERING AND ANALYSIS

During storm events, a dramatic increase in the inflow into the City of Enid's sanitary sewer treatment
plants occurs and in some instances, overflow storage is utilized to prevent the increased flows from
exceeding the plant's capacity. Excessive wastewater treatment due to stormwater run-off has
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historically been a problem for the City of Enid. These increased stormwater flows originate from
inflow and infiltration.

Inflow is defined as additional stormwater flowing into the wastewater stream from aboveground
sources to include downspouts, foundation drains, leaking manhole covers, and cracked pipelines in
stormwater channels. Infiltration is defined as additional stormwater entering the wastewater stream
from the surrounding soil resulting from cracked pipelines and service laterals, separated joints, and
leaking manholes.

Several investigative methods are utilized during sanitary sewer system evaluations to determine the
most effective method of decreasing inflow and infiltration to include the following:

q Inflow and Infiltration (I/I) Studies. Inflow and Infiltration (I/I) studies are useful for
determining where the increased flows are originating in order to establish solutions for the
increased sanitary sewer flows. The results of these studies mainly determine the
approximate locations for conducting more rigorous sanitary sewer investigations. Sanitary
sewer flow monitoring is used in conjunction with the Inflow and Infiltration (I/I) study to
calibrate and evaluate the generated computer model.

q Dye Testing. Dye testing is a large-scale analysis that involves introducing dyes in upstream
catch basins. The quantity of dye recovered in the sanitary sewer treatment plant is used as
an indicator of inflow in a particular basin. However, these test results can be misleading and
are often difficult to accurately calibrate due to the inflow sources.

q Smoke Testing. Smoke testing is accomplished by introducing (i.e., pumping) non-toxic
smoke into the sanitary sewer system while simultaneously observing and documenting the
location of the exiting smoke. Smoke testing activities will reveal pipeline cracks, connected
roof drains, unsealed manholes, yard drains, and other sources associated with damaged
pipelines and/or associated connections. It should be noted that smoke testing is a location-
specific procedure and therefore, it is not recommended for extensive areas.

q TV Inspection. TV inspection is a testing procedure limited to a single pipe per test
inspection. However, this test will reveal cracked or broken pipelines in addition to eroded
piping that results in groundwater infiltration or root intrusion that is not revealed by smoke
testing activities.

q Door-to-Door Surveys. Door-to-door surveys can assist in locating downspouts, gutter
drains, sump pumps, and other stormwater inflow into the sanitary sewer system.
Homeowners are often knowledgeable about sanitary sewer connections and can assist
during smoke testing operations.

3.1

	

Flow Metering Program. In conjunction with Dewberry, ENVIROTECH conducted flow-
monitoring services for the inflow and infiltration study. Flo Tote sanitary sewer monitoring

1Dewberry ®
^r
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devices were utilized at strategic locations throughout the City of Enid for both dry and wet
conditions. The meters were initially placed on trunk and secondary trunk lines. As flow
information was assimilated, the meters were relocated to tertiary lines that were suspected
sources of inflow and infiltration.

The flow-monitoring program provided both dry and wet weather flows. Each meter
remained in-place until the line experienced a significant wet weather flow before being
relocated to isolate the suspected sources of inflow and infiltration. This data was utilized in
conjunction with a hydraulic model to predict sanitary sewer flows throughout the City of
Enid and is included in TM-2-1.

In addition, the City of Enid provided Envirotech with daily sanitary sewer treatment rates
(i.e., amount of treated sewage from all sources) which is on file at the City of Enid's
54T" Street treatment facility. For the project's duration, the facility treated an average of
6.8-MOD of sanitary sewage.

3.2 Determination of Dry Flows and Model Development. Typical sanitary sewer usage flow
rate values, published by the Oklahoma Department of Environmental Quality (ODEQ), Title

252, Chapters 656 and 641, were utilized to determine the flows from each basin. The

developed flows were then calculated on a typical daily sanitary sewer usage curve and input
into the SWMM sanitary sewer model. The usage calculations are included in TM-2-2.

3.3 Description of Hydraulic Model. The City of Enid's sanitary sewer system was modeled
utilizing the United States Environmental Protection Agency Sanitary Water Management

Model (USEPA SWMM) (version 5.0.011), based on sanitary sewer collection system data and
calculated dry flow usage rates provided by the City of Enid. This model was utilized to
evaluate the following scenarios:

q Pipelines that have reached or exceeded their full capacity during normal everyday
flow events that require upgrading or replacement.

q Pipelines that have reached or exceeded full capacity during a storm event that
require construction of an additional in-system storage facility to alleviate impacts to
the system.

q Problematic areas in the sanitary sewer system for future study. These areas may
include cracked or eroded pipes, unsealed manholes, or stormwater drains
connected to the sanitary sewer system.

Following completion of the SWMM model, the model was calibrated utilizing flow
documentation recorded by the Flo Tote sanitary sewer monitoring devices. The relationship
between the modeled values and actual recorded values for dry flow conditions is
summarized in Table 2.

MENVIROTECH
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TABLE 2.
COMPARISON OF MODELED VALUES

DRY FLOW C
VS. ACTUAL RECORDED VAL
ONDITIONS

UES FOR

Name Basin Location

Metered Flow Model Flow
Base
Flow

(gpm)

Peak Flow
(gpm)

Base Flow
(gpm)

Peak Flow
(gpm)

North Main 1-A West 16TH 550 1700 1352 3495

NOC
1-8
1-C

NOC 280 930 350 875

19TH & Randolph 15 65 30 71

30TH Street 1-D 30TH & Garriott 65 140 56 135

Downtown

1-F Fed by 1-G
and 1-H

2N° & Randolph 2 14 7 16

Pasttimes 31 78 32 77

3RD & Main 40 110 53 130

1G2 5TH & Randolph 60 225 50 220

1-I Fed by1-J
and 1-K

Ind. & Oklahoma 150 300 167 280

Integris
Pavilion

363 775 330 744

t
North Enid 1-N

4TH & Beech 70 275 123 295

3RD & Beech 85 300 166 320

N. Van Buren 1-0 N. Van Buren NA 330 148 356

54TH Street 1-P 54TH Street Lift 274 1200 504 1210

Brookside 2-B
BS Trunk Line 500 1750 1377 2470

BS Res. 2 20 NA NA

South Main 2-C
East 16TH Street 440 1650 390 1450

West 16TH Street 550 1700 1258 2373

S. Van Buren 2-D S. Van Buren 40 240 101 245

Frantz Main 2-E Jeff & Frantz 650 1850 1050 2200

Oakwood Mall 2-G
Mall 330 920 278 890

Indian Oaks 200 650 300 758

Cleveland

2-H Rand & Mck. 100 500 219 512

2-1 Lisa Lane 35 143 53 130

2-K Cleveland & Chestnut 120 240 111 270

14

	

Determination of Wet Weather Flows and Inflow and Infiltration. In order to determine
the wet weather events, the amount of rainfall each sanitary sewer basin receives must be

Dewberry ®
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known. Initially, the catch basins were modeled in accordance with the United States
Department of Agriculture (USDA) TR-55 Urban Hydrology for Small Watersheds. A modified
version of the Soil Conservation Service (SCS) runoff curve method was utilized to determine
infiltration. Although the run-off curve factor was calculated pursuant to the above-
referenced USDA TR-55 document, the soil conductivity and basin width factors were
substituted for time-of-concentration (as per the USEPA SWMM 5.0 Help Files.) Utilizing this
data, unit hydrographs were produced for each basin and input into the model. In addition,
the diameter and length of the pipe in each sub-basin was determined. The USCS
calculations and piping information are included herein as TM-2-3.

For calibration purposes, rainfall was based on data obtained from the City of Enid's rainfall
gauges and patterned on the rainfall distribution on the website weatherunderground.com for
the Enid area, each rainfall event was modeled as an intensity hydrograph. The events were
input into the model in order to calculate the inflow/infiltration for the associated storm event
and compared to monitored storm events. For final modeling purposes, an SCS 8-in. Type II
rainfall event was incorporated in the model as the 100-year design event. The patterned
rain events are included herein as TM-2-4.

The limiting factor for infiltration is the storm event. A value of 200-gal./pipe dia./mi./day
was assumed to occur during a 100-year storm event. Therefore, 200-gal. of infiltration/
pipe dia./mi. was introduced into the sanitary sewer model with subsequent smaller storms
events derived from the 100-year event. The SWMM engine calculated the smaller storm
events and infiltration values from the SWMM Model were compared to the metered events
recorded by the Flo Tote monitoring equipment. Actual infiltration values for gal./pipe
dia./mi./day were derived for each monitoring point, as summarized in Table 3. A more
detailed explanation of inflow/infiltration model development is included in TM-2-5 and the
final SWMM model output data is included in TM-2-6. In addition, an electronic copy of this
model is included herewith and made a part of this report.

3.5

	

Model Limitations. While the SWMM model is extensive, the model limitations include the
following:

The model includes all 10-in. pipes and above, but ignores all 8-in. pipes and below.

O

	

The model is also only as good as the input data provided. Much of the manhole and
pipe data was old and contained only approximate manhole depths without invert
elevations.

New pipelines along Purdue Street and older pipeline at Vance Air Force Base were
not available for inclusion in the model.

O Calibration data for dry and wet weather flows was incomplete. Although a large
area was monitored, some flows remained uncalibrated and extrapolated from
known flows for similar land uses.
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Name Basin

SUMMARY OF M

Location

TAB

ONITORING
100-Year
Model

Infiltration
(gpm)

LES.

POINT

Storm
Event

ES

Storm Event
Infiltration

gpm

Stormwater
Infiltration

gal./d/in./mil.

INFILTRATION VALU

Metered

Date
Flow
gpm

•

Note: Modeled infiltration falues based on 200-gal./day/in./dia./mi.

4. ADEQUACY OF EXISTING SYSTEM

4.1

	

Current Design Conditions. An analysis of the SWMM model pipeline was conducted to
identify problem areas during both dry and wet weather flow conditions. Pipe capacity is

Dewberry ®
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often referred to as the fundamental factor in determining the volume of flow a sanitary
sewer system can convey in a specific location. Pipe capacity is defined as the volume of
flow a pipe at 3/4-full capacity can convey and is based on the minimum slope and actual
diameter of the pipe. The steeper the slope or larger the pipe's diameter, the greater the
pipe's capacity to convey increased flow volumes.

4.2 Existing System Evaluation. Although the current system is old, it is in a fairly well-preserved
condition. Much of the system continues to receive less than 200-gal./pipe dia./mi./day of
infiltration. With the exception of a few isolated lines, infiltration exceeds 200-gal./pipe
dia./mi./day by relatively small amounts. Additional sanitary sewer investigations will assist in
decreasing the amount of inflow and infiltration into the system. However, some upgrades
are necessary in the immediate future to accommodate wet flows and new industrial flows as
Enid develops.

4.2.1 Dry Flow Condition Analysis. During periods of no precipitation, the Line 1 Basin A
(1A) and Line 1 Basin P (1P) pipes appear to be flowing at or near capacity and
therefore, the City of Enid intends to construct an additional pipeline adjacent to the
current 1P pipe for increased flow capacity. Although the 1A pipeline performs at or
above capacity during dry flow conditions, plans should be implemented to increase
this pipeline's capacity as well.

There is some confusion regarding the IN pipeline that extends toward North Enid.
Two (2) lines converge in the vicinity of the 1 N008 manhole, but neither City of Enid
or ENVIROTECH engineers could determine the exact path of the sanitary sewer
manholes. In the current model set-up, the manhole connecting the two (2)
branches of the 1 N pipeline surcharges during dry flow conditions.

The 1 N pipeline in the vicinity of North Van Buren receives inordinately high flow
rates for the businesses and residents served in the area. This pipeline was recently
upgraded to accommodate these higher flow rates. Although an additional
investigation may help identify the source of these flows, the new pipeline can
adequately manage these higher flow rates.

The 1-J pipeline trunk line flows above capacity during dry periods. Both the 1-J and
1-K Basins feed this pipeline. Plans should be made to increase the capacity of this
pipeline.

4.2.2 Wet Flow Condition Analysis. During precipitation events, flows in the sanitary
sewer pipelines greatly increase due to Inflow and Infiltration (I/I). According to the
wet condition model, the capacity of most pipelines is sufficient to accommodate the
increased flow rates. However, flow back-ups occur in the 1A and 2A pipelines due
to sanitary sewer treatment plant and pipeline capacity limitations associated with the

NENVIROTECH

	

2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237.4302

	

8



TECHNICAL MEMORANDUM 2
EVALUATION OF THE EXISTING COLLECTION SYSTEM AND

RECOMMENDED IMPROVEMENTS
j Dewberry ®

05123.00-02

additional flows. Due to the increased flows, additional back-ups will also occur in
lower portions of the 1 B, 1 D, and 2B pipelines.

The 1N pipeline appears to experience additional surcharging during storm events in
addition to the surcharging experienced during dry events. In addition, the 1-J
pipeline remains surcharged for extended periods during wet events due to increased
flow.

4.3 Inadequacies in the Existing System. Currently, the City of Enid's sanitary sewer collection
system experiences an annual peak dry flow of approximately 7-mgd. Several collection
basins exhibit the need for investigation, rehabilitation, or increased capacity. The basins
requiring improvement and the degree of urgency are graphically depicted on Figure 2. A
description of the affected basins and associated improvement recommendations are
summarized in the following paragraphs.

4.3.1 Basin 1P Expansion Recommendations. Currently, the 12-in. trunk line serving the
1P Basin is operating at capacity and therefore, system expansion should be
considered to allow for continued growth in east Enid. ENVIROTECH recommends
construction of a second, minimum 24-in.-dia. pipeline adjacent to the existing
12-in.-dia. pipeline. This upgrade will accommodate flows from both the new
Advanced Foods facility and Ethanol treatment facilities.

The cost for this upgrade will be approximately $2.5 million.

4.3.2 Basins 1A and 2A Peak Holding Tank Recommendations. The City of Enid has
experienced overflow events in the 1A and 2A pipelines near the sanitary sewer
treatment plant at Boggy Creek. Based on both the physical evidence and SWMM
modeled flows, this trend will continue to occur and therefore, construction of a peak
flow holding tank appears to be the most effective solution. Although additional
study and design is necessary, ENVIROTECH recommends utilizing the old sanitary
sewer treatment facility as an appropriate site.

The overflow tank's capacity should be approximately 800,000-gal. and the cost is
estimated to be $1.5 million.

4.3.3 Basins 1J and 1K Expansion Recommendations. The 1-J pipeline flows above
capacity during dry periods and remains surcharged for long periods during wet
events. Therefore, ENVIROTECH recommends that an investigation of the I/I sources
utilizing smoke testing, door-to-door surveys, and video monitoring, where
appropriate, be conducted. In addition, the pipe capacity needs to be expanded and
may include a few small pipe and manhole replacements to the entire pipeline
replacement.
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Based on the results of the I/I study, this project will cost between $100,000 and
$600,000.

4.3.4 Basin 2H Investigation. Basin 2H receives little inflow during small storm events and
exceedingly high amounts of inflow during large events. Since the pipeline is located
near a stormwater channel, a possibility exists that the line is receiving inflow from
the channel. Therefore, ENVIROTECH recommends that a more detailed I/I study be
conducted in this basin to include smoke testing and video monitoring, where
appropriate.

4.3.5 Basin IN Investigation. The exact configuration of Basin 1N near the confluence
with the 24-in. cross-town main is not known. In addition, the IN basin receives
high amounts of inflow during storm events. Therefore, ENVIROTECH recommends
that a more detailed investigation of the IN basin be conducted to include smoke
testing, door-to-door surveys, and video monitoring, where appropriate.

4.3.6 Basins 2G and 2K Investigations. Basins 2G and 2K receive higher than
EPA-recommended rates of infiltration. Therefore, ENVIROTECH recommends
conducting additional sanitary sewer inflow and infiltration investigations in these
basins to include smoke testing and video monitoring, where appropriate.

Total Estimated Cost (7-MGD - 2007)	 $4.3 million

5. FUTURE COLLECTION SYSTEM EVALUATION

In order to alleviate manhole surcharging and prepare for expanding the sanitary sewer pipeline
network, ENVIROTECH has prepared recommendations for sanitary sewer improvements and
additional Inflow and Infiltration (I/I) investigation(s).

5.1 Future Design Conditions. Recent trends in the City of Enid's expansion efforts reflect
growth to the east, northwest and west, with each direction of growth representing a different
type of development. Industry in east Enid has expanded as a result of construction of the
Advanced Foods Processing Plant and the proposed Ethanol production facilities. Residential
development is steadily expanding northwest of Enid while a combination of commercial and
residential development dominates westward expansion along Owen K. Garriott Road. As a
result of this growth, recommendations for expanding the affected sanitary sewer basins are
summarized in the following sections of this report.

5.2 Hydraulic Capacity Evaluation - Year 2010 (9-MGD). As the City of Enid develops/expands
and the sanitary sewer capacity reaches 8.5- to 9-MGD, several expansions to the sanitary
sewer collection system will be necessary.

NENVIROTECH
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5.2.1 Basins 2H and 2K Expansion Recommendations. Residential expansion northwest
of Enid poses minimal short-term problems regarding the sanitary sewer system's
capacity. Although Basins 2H and 2K have not yet reached total flow volume
capacity, additional residential growth may require system expansion in the future.
Expansion recommendations for Basins 2H and 2K are as follows:

0 BASIN 2H. Since several collection lines will eventually reach capacity,
alternative collection lines may be required to service the expanding
community. The 12-in. line that services Sub-basin 2H-2 will most likely
reach capacity and subsequently, the 18-, 21-, 24- and 27-in. collection
pipelines will also near capacity. In addition, some of these lines may require
improvement

The cost to upgrade the 12-in. pipeline alone is estimated to be $500,000.
Additional upgrades to the 18- and 21-in. collection pipelines will cost
approximately $1.3 million.

Total Estimated Cost	 $1.8 million

0 BASIN 2K. The 12-in. collection line that services Basin 2K and flows north-
south down Cleveland Road will eventually reach capacity. This will
subsequently affect the same 24- and 27-in. collection lines referenced above
for Basin 2H, resulting in surcharging and backup in the pipelines.
Depending upon peak flow rates, the 30-in. Frantz Street line may also
require improvement.

The cost to upgrade the 12-in. pipeline is estimated to be $1.3 million.
Additional upgrades to the 24- and 27-in. pipelines will cost approximately
$1.8 million. The cost to improve the 30-in. Frantz Street pipeline is
estimated between $2 million and $7 million, depending on the extent of
pipeline replacement required.

Total Estimated Cost	 $7.1 million

5.2.2 Basin 2G Expansion Recommendations. Continued commercial and residential
growth westward along Owen K Garriott Road may be impeded by the existing
sanitary sewer system that services this area. Currently, the Basin 2 pipeline that
transverses the southern portion of the City has sufficient capacity to easily
accommodate expansion both west and northwest of Enid. However, once the
pipelines reach Oakwood Road, the sizes decrease to 12- and 8-in.-dia. beyond
Bob's Farm residential development. Therefore, it is recommended that the pipeline
network capacity be expanded from the Bob's Farm complex westward along .
Oakwood Road to accommodate additional growth.
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This can be accomplished by either expanding the 12-in. pipeline that services Bob's
Farm further west, or installing a second 12-in. pipeline westward on the north side
of Owen K Garriott Road. The cost to complete this work is estimated to be
$800,000.

In addition, the 12- and 18-in. collection pipelines that service the Bob's Farm
pipeline will require improvement. The cost to upgrade the 12- and 18-in. collection
pipelines is estimated to be $2 million.

Total Estimated Cost	 $2.8 million

Estimated Cost for Section 5 .2 Improvements	 $11.7 million

Total Estimated Cost (9-MGD - 2010)	 $16 million

5.3 Hydraulic Capacity Evaluation - Year 2015 (11-MGD). In the event the City of Enid
continues to develop/expand and flows increase to 11-MGD, several of the main lines will
begin to back-up and flows will push into residential lines. Most lines above 18-in.-dia.,
including some select lines below 18-in.-dia., will require upgrading to accommodate the
increased flows. Alternatively, additional collection lines paralleling existing lines would be
required to alleviate the increased flows.

These upgrades represent improvements that must be made to the system in addition to
those already summarized in sections 4.3 and 5.2.

5.3.1 Sanitary Sewer Main Expansion. Several sanitary sewer mains that transverse the
City will experience increased flows and therefore, many will need to be replaced
and include (a) 1A and 2A main lines south of the City; (b) north-south 36-in. main
from 11 T" Street to Van Buren and Willow; (c) Frantz Street 30-in. cross-town main;
and (d) 2D line servicing Vance Air Force Base (VAFB).

The cost for this expansion is estimated to be in the $20 million range.

5.3.2 Sanitary Sewer Collection Lines. The secondary collection pipelines that will require
improvements in addition to those outlined in Section 5.2 are as follows:

The Oakwood pipeline will require an additional $1 million expansion north
of Owen K. Garriott Road.

0

		

The north-south 36-in. main will require that a collection pipe be extended to
the north along Van Buren. This line will most likely require construction of

orgi De berry ®
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an additional pump station and therefore, the expansion will cost
approximately $2.5 million.

0

		

The 1 N pipeline will require improvement, both east and north, at an
approximate cost of $2 million.

The Basin 2D 10-in. pipeline that services southeast Van Buren will require
improvement at an approximate cost of $2 million.

0

		

Although additional flows north of Basin 1C will burden the existing pipelines,
they should maintain below full-capacity.

5.3.3 Peak Storage Basins. As a result of high flow rates, the occurrence of stormwater
seepage will be significant and therefore, construction of two (2) additional
stormwater peak storage basins should be considered. One (1) tank should be
located on south Cleveland Road where the Oakwood and Cleveland sanitary sewer
systems converge; and the second tank should be located where the 2D and 2A
pipelines merge. Each facility should detain approximately 800,000- to 1-million-gal.

Estimated Cost to Construct Both Facilities	 $4 million.

Estimated Cost for Section 5 .3 Improvements	 $31 million

Total Estimated Cost (11-MGD - 2015)

	

	 $47 million

6. CONCLUSIONS

The sanitary sewer collection model constructed for the City of Enid should be considered a working
model that should be continually updated as new information becomes available. This will provide
the City of Enid a real-time tool to answer questions concerning current sanitary sewer capacity and
future growth.

Overall, the City of Enid's sanitary sewer capacity can adequately accommodate flows of 8-MGD and
below. As the City expands, additional sanitary sewer capacity will be required. In addition, as flows
increase to 10-MCD, some minor expansion projects will be required to ensure sufficient sanitary
sewer capacity. Once flows reach 11-MGD, major expansions to the sanitary sewer system will be
required.

The SWMM computer model and the 2007 AutoCAD sanitary sewer system drawing are included in
electronic format with this report.
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Engineering Calculations (I/I Study)

Engineering Notes:

Problem: Determine amount of I/I in each Sewer Basin

Assumption: The maximum allowable inflow/infiltration for a sewer operating within "normal" limits is 200
gallons/mile/day/in-diameter

	

Step 1: TM 2-1

	

From the flow data gathered from the city sewers, determine average and peak daily flows
as well as peak storm water flows. Correlate the storm flows with their individual storm
Flow data was divided into yearly quarters and analyzed for peak flows. Flow data was
analyzed on a 15 minute basis to determine flow profile and base flow for each monitoring
point. Some conditions were taken into account, such as line back ups, surcharging, and
seasonal flows.

	

Step 2: TM 2-2

	

Calculate the Municipal sewer inflows
Utilizing typical inflows from municipal sources, inflows in the various sub-basins were
calculated throughout the city.

	

Step 3: TM 2-3

	

Determine the US SCS curve numbers, % impervious, and conductivity for each sub-
basin.
Caculated utilizing TR-55 techniques through observation

	

Step 4: TM 2-3

	

Determine the length*in-diameter of the sewer pipe and area of each sub-basin.
Calculated by observation.

	

Step 5: TM 2-4

	

Determine the rainfall for the 100-year storm and the individual storms in Enid
Data obtained from TR-55 and weatherunderground.com in combination with the City of
Enid raingauges

	

Step 6: TM 2-5

	

Determine the hydrograph of the infiltration/inflowC )

	

The SWMM model is divides the I/I hydrograph into Start Tern Response (ST), Median
Term Response (MT), and Long Term Reponses (LT). Within each hydrograph is a ratio
of the flow (R) Proportional to the Response Term, a Time to the Peak (T), and (K) the
Step 4a Find Proportionality between each response
From the CN values, a Proportionality curve was generated for each response time
Step 2b Determine the T and K factors
The conductivity of the soil divided by the depth of soil/manhole was used to calculate the
T factor. In general the K factor is approximately 2:1 for a typical curve (Twice the lag
time to initial concentration)

	

Step 7: TM 2-5

	

Determine the sewer area necessary to provide a 200 gal/mil/day/in-dia flow.
Step 5a: Find the amount of inflow required to provide the 200 g/m/d/in for the sub-basin.
The 200 g/m1d/in term was multiplied by the observed length'dia term in Step 3.
Step 5b: Find the relationship between sewer inflow area and required inflow
The relationship between inflow and the sewer basin inflow area term is liner with a 0 y-
intercept for a given CN value and MH depth.
Step 5c: Find the relationship between CN and sewer inflow
Since the inflow relationship is liner with a y-intercept = 0, the slopes of the CN values for
each manhole depth were fit to a inflow*area vs. CN graph.
Step 5d: Determine the sewer inflow area.
The CN value was inputted into the graphical relationship in 5c and an areainflow value
was found. The factor was divided by the necessary inflow rate determined in Step 5a,
and an area value was determined on a 5-ft depth basis (5, 10, 15, 20, and 25-ft deep
sewers). The values were interpolated against the actual sewer depth and the inflow area
term was determined for an infiltration value of 200 gallon/mile/in-diameter/day.

	

C

Step 8: TM 2-6

	

SWMM Model and Output
The SWMM model was developed from the above data. The input/final output report
appear in Appendix F.
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WATEWATER TREATMENT SYSTEM ALTERNATIVES

DEVELOPMENT NEEDS

The following needs were identified during the analysis and evaluation of previous reports and facility
plans, the inspection and evaluation of the existing units and facilities at the Water Pollution Control
Facility, and interviews/meetings with City personnel. The needs presented below cover the liquid
process as well as bio-solids process.

The Oklahoma Department of Environmental Quality's Design Criteria for Sewerage Systems was used
to benchmark unit conditions and establish permissible guidelines for future unit designs. Onsite
evaluation of facilities, current and future flow analysis, interviews with operations staff, and an analysis
of existing site conditions were all incorporated in the projection of system needs. Finally, each unit and
process was evaluated with respect to the following areas of concern:

• Health & Safety,
• System Operations and Maintenance, and
• Future Growth.

The system needs that were determined are as follows:

Health & Safety
• Additional and sufficient capacity to prevent overflows or discharge of untreated wastewaters.
• Less disruption to current operations.

System O&M
• Redundancy in unit operations.
• Easy operation and maintenance
• Easy access of mechanical and electrical mechanisms.
• Corrosion resistant structures and equipment.
• Flexible plant piping with ability to take any unit out of service for maintenance.

Growth
• Sufficient capacity to meet needs during the 25 year planning horizon including sufficient

capacity and flexibility to promote growth in annexed areas,
• Ability to mitigate fluctuations in plant flow and effluent quality due to influx of storm water and

industrial flows

DESCRIPTION OF ALTERNATIVES

The following section summarizes each alternative that was considered in the planning phase of this
project. The alternatives are developed with the objective of meeting the projected design capacity of the
WPCF for the year 2030 is 14 MGD. The projected design capacity for the years 2010, 2015 and 2020
will be 9.00 MGD and 10.50 MGD and 12.00 MGD, respectively. The above projection include domestic
flows from projected population, future flows from the expansion of Advance Foods, two new Ethanol
Plants and other industries which are unknown at this time. The options for Plant expansions will be
phased in stages that provide flexibility during expansion. The alternatives were developed based on the
premise that the existing WPCF with the exception of bio-solids processing facility will be
decommissioned either in 2010 or in 2020 after utilizing its useful life. The existing renovated sludge

PSI\ Dewberry ENVIROTECH
ENGINEERING & CONSIIISING, INC.
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processing facility capable of processing the sludge generated from a 10 MGD wastewater treatment
facility will be expanded to 14 MGD as and when necessary based on the plant capacity of the given
alternative. These alternatives will be presented with the major advantages and disadvantages listed for
each.

Option I: New 14 MGD treatment facility

This Option consists of building a new 14 MGD treatment plant by in the year 2010 that would cater to
the projected ultimate flow for 2030. The bio-solids processing facility would be expanded from the
current capacity of 10 MGD to 14 MGD in the year 2020. The advantages of this Option would be the
total replacement of the existing wastewater treatment facility, a reliable treatment process, good growth
capacity, general aesthetic improvements, ease of operation and maintenance, and no disruption to current
plant operations. The disadvantages of this option would be a high capital construction cost, high land
use, and high operation and maintenance cost.

Option 2: New 14 MGD treatment facility with an ability to treat industrial wastes directly without
pretreatment

This Option consists of building a new 14 MGD treatment plant to treat wastewater with a high organic
loading. This Option was developed with the purpose of receiving the industrial wastes within the City
without significant pretreatment. Option 2 is identical to Option 1 with the exception of its design to treat
the high strength wastewater. Under this Option, the existing bio-solids processing facility will be
upgraded immediately as a result of increased bio-solids production from the high strength wastewater.
The advantages of this Option will include the total replacement of the existing wastewater treatment
facility, receiving industrial wastes without pretreatment leading to increased revenue to the City, good
growth capacity, general aesthetic improvements and no disruption to current plant operations.
Consequently the disadvantages of this option will include a higher capital construction cost than Option
1, higher land use, higher operation and maintenance costs, uncertainty in treated effluent quality, no
control over the discharges by the industrial users and increased maintenance issues in collection system.

Option 3: New 12 MGD treatment facility with expansion to 14 MGD

This Option consists of building a new 12 MGD treatment plant in the year 2010 and expanding to 14
MGD in the year 2020 to meet the projected ultimate flow. The expansion to 14 MGD and upgrading of
the existing bio-solids processing facility will occur in year 2020. The advantages of this Option will
include the total replacement of the existing wastewater treatment facility, a reliable treatment process,
good growth capacity, general aesthetic improvements, ease of operation and maintenance, and no
disruption to current plant operations. The disadvantages of this Option include a high capital
construction cost, high land use, and high operation and maintenance cost.

Option 4: Using existing treatment facility and building a new 7 MGD treatment facility with
expansion to 14 MGD

This Option consists of building a new treatment plant in two stages, 7 MGD treatment facility in the year
2010 and expanding it to 14 MGD in the year 2020. Building a first stage 7 MGD plant will allow for the
replacement of existing headworks and South Plant. The second stage expansion to 14 MGD plant will
allow for the replacement of existing North Plant and BNR Plant. The advantages of this Option are less
capital construction cost, and high utilization of the existing North and BNR Plants. Consequently the
disadvantages of this option would be complexity in operations, possible disruption to current operations,

0

	

renovations or replacement of certain treatment units in the North Plant, and high operation and
maintenance cost.
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Option 5: New 9 MGD treatment facility for domestic flows and a separate new 5 MGD treatment
facility for industrial flows

This Option consists of building two new treatment plants at two different sites, the first, a new 9 MGD
treatment facility in the year 2010 for treating domestic flows and a second a 5 MGD treatment facility in
the year 2010 for treating industrial flows. The advantages of this Option include the total replacement
of the existing wastewater treatment facility, good growth capacity, general aesthetic improvements,
requires no expansion to the existing bio-solids processing facility, and no disruption to current plant
operations. Consequently the disadvantages of this Option include high capital construction cost, high
land use, high operation and maintenance cost, requirement of two separate collection systems,
uncertainty in treated effluent quality, more operational skills, and increased maintenance issues in
collection system.

Option 6: New 9 MGD treatment facility for domestic flows and a separate new 2.5 MGD treatment
facility for industrial flows with expansion to 5 MGD

This Option is similar to Option 5 except that the 5 MGD treatment facility for industrial flows is
expanded in two stages of 2.5 MGD (2.5 MGD each, in the year 2010 and 2020 respectively) treatment
capacity each. The benefits and disadvantages of this Option would be same as Option 5 except that it has
lower initial capital cost than Option 5.

EVALUATION METHODOLOGY

In general, the evaluation of alternatives is a two-fold process. The first is a qualitative analysis based on
the factors listed below, which are considered to be important to the process system and the second is a
quantitative analysis of the top few selected Options. The second analysis utilizes Present Worth Cost
Analysis, to yield the most cost-effective, preferred alternative to meet the needs.

. The factors used in the evaluation of qualitative analysis are listed below:

• Capital Costs
• Operation and Maintenance Costs
• Ease of Operation and Maintenance
• Reliability
• Expansion Potential
• Constructability
• Land Requirements
• Aesthetics

But in this evaluation, as an intermittent step, each of the top few selected Options were analyzed for two
different processes namely, conventional activated sludge process, and sequential batch reactor process to
determine the most reliable and cost effective alternative to meet the ultimate flow condition.

PSA\ If Dewberry ENVIROTECH
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The Options developed in the previous sections were presented to the City staff consisting of the
following members on August 2, 2006.

1. Robert Hitt, P.E. - Director of Development Services
2. James McClain - Public Utility Director
3. Barry Brummit - Pretreatment Director
4. Jason Brinley, P.E. - Engineering Administrator
5. Murali Kara - Project Engineer
6. Joyce Hight - Wastewater Plant Superintendent

After discussions on each of these Options, the City of Enid selected the following three (3) Options to
proceed further with detailed analysis.

TABLE TM 3-1

	

: Top Selected Options for Detailed Analysis.

Option Description

1 New 14 MGD treatment facility

3 New 12 MGD treatment facility with expansion to 14 MGD

4
Using existing treatment facility and building new 7 MGD treatment
facility with expansion to 14 MGD

PROCESS ALTERNATIVES

Each of the selected Options in Table TM 3-1 were further divided in two Options based on the two
chosen process types namely, conventional activated sludge process and sequential batch reactor process,
and analyzed in detail for capital and operation and maintenance costs. Process selection is very
important step in the design of wastewater treatment plant as it provides an opportunity to implement the
treatment system that suits local environmental conditions, construction and operation costs, energy
considerations, operator's skills, process flexibility, etc. In this study, a conventional activated sludge
process and sequential batch reactor process were considered for the following reasons

Conventional activated sludge process

In a conventional activated sludge process, the primary-treated wastewater and acclimated micro-
organisms (activated sludge or biomass) are aerated in a basin or tank. After a sufficient aeration period,
the flocculent activated sludge solids are separated from the wastewater in a secondary clarifier. The
clarified wastewater flows forward for further treatment or discharge. A portion of the clarifier underflow
sludge is returned to the aeration basin for mixing with the primary- treated influent to the basin and the
remaining sludge is wasted to the sludge handling portion of the treatment plant.

The City of Enid operational staff is familiar with this process as they have been operating the North and
South Plants for many years. The North and South Plants use conventional activated sludge process. The
benefits of this process were simple operation, smaller basin size, familiar and more reliable process. The
disadvantages of this process will be high energy costs, requires more process treatment units, requires
separate treatment units for nitrification, effluent quality is susceptible to variations in influent flow and
quality, and high land use.

3-4
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Sequencing batch reactor (SBR) process

A sequencing batch reactor process is a fill-and-draw activated-sludge treatment system. This process is
identical to conventional activated sludge system, but the (SBR) reactor is a self contained system
performing equalization, aeration and clarification in a single reactor. Although the reactor size is larger
than the conventional activated sludge process reactor, it eliminates the use of primary clarifiers,
secondary clarifiers and return sludge recirculation. This process is being increasingly used in recent
years.

The major advantages of this process will be improved effluent quality, elimination of primary, secondary
clarifiers and return sludge recirculation, elimination of short circuiting, ability to handle shock in
hydraulic and organic loading and the ability to remove nutrients within the same basin.

PREFERRED ALTERNATIVES

The Options selected by the City of Enid as shown in Table TM 3-1 were expanded to six alternatives,
each Option using two different processes, conventional activated sludge and sequencing batch reactor
processes. These Options are as follows.

Option IA:

	

New 14 MGD treatment facility using conventional activated sludge process

The process schematic for this Option is shown in Figure TM 3-1. This process is a two stage treatment
process, first stage for BOD removal and the second stage for the removal of ammonia. The Option is
designed to handle the projected ultimate design flow of 14 MGD, and replaces the existing WPCF
facility in totality with the exception of the biosolids processing facility. The size of individual treatment
units, its construction cost, and operation and maintenance cost is shown in Table 1 and 7 in Appendix
TM 3-1.

Option 1B:

	

New 14 MGD treatment facility using sequencing batch reactor process

The process schematic for this Option is shown in Figure TM 3-2. The designed capacity of this plant is
the same as Option IA except it uses SBR process. The BOD and ammonia removal are accomplished in
several steps using the same basin/tank. The size of individual treatment units, its construction cost, and
operation and maintenance cost is shown in Table 2 and 7 in Appendix TM 3-1.

Option 3A: New 12 MGD treatment facility using conventional activated sludge process with
expansion to 14 MGD

The process schematic for this Option is shown in Figure TM 3-3. This Option uses conventional
activated sludge process. The preliminary treatment unit consisting of screen, grit removal, parshall
flume and lift station, primary clarifier and UV disinfection system are designed for an ultimate design
flow of 14 MGD and the remaining treatment units are designed for 12 MGD with the Option to expand
to 14 MGD in the year 2020. This Option also replaces the existing WPCF facility in totality with the
exception of bio-solids processing facility. The size of individual treatment units, its construction cost,
and operation and maintenance cost for the staged expansion is shown in Table 3 and 8 in Appendix TM

3-1.
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Option 313:

	

New 12 MGD treatment facility using sequencing batch reactor process
with expansion to 14 MGD

The process schematic for this Option is shown in Figure TM 3-4. The designed capacities and
expansion phasing of this Option is the same as Option 3A except it uses SBR process. The size of
individual treatment units, its construction cost, and operation and maintenance cost for the staged
expansion is shown in Table 4 and 8 in Appendix TM 3-1.

Option 4A:

	

Using the existing treatment facility and building a new 7 MGD treatment facility
using conventional activated sludge process with expansion to 14 MGD

This Option uses conventional activated sludge process, and the process schematic for this Option is
shown in Figure TM 3.5. The preliminary treatment unit consisting of screen, grit removal, parshall
flume and lift station, and UV disinfection system are designed for ultimate design flow of 14 MGD and
the remaining treatment units are designed for 7 MOD with the Option to expand to them to 14 MGD in
the year 2020. This Option will still use the North Plant until 2020. As a result it will require some
rehabilitation work to existing primary and secondary clarifiers in the North Plant and construction of
new nitrification clarifiers at existing BNR system. The size of individual treatment units, its construction
cost, and operation and maintenance cost for the staged expansion of this Option is shown in Table 5 and
9 in Appendix TM 3-1.

Option 4B:

	

Using the existing treatment facility and building a new 7 MGD treatment facility
using sequencing batch reactor process with expansion to 14 MGD

The process schematic for this Option is shown in Figure TM 3-6. The designed capacities and
expansion phasing of this Option is the same as Option 3A except it uses SBR process. The size of
individual treatment units, its construction cost, and operation and maintenance cost for the staged
expansion is shown in 6 and 9 in Appendix TM 3-1.

Summary of capital cost and operation and maintenance cost for each of the above six Options is shown
in Table TM 3-2.

PS.` Dewberry ENVIROTECH
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TABLE TM 3-2:

	

Summary of capital and operation and maintenance cost

1A 14 MGD New Plant Conventional

Activated Sludge Process

48,316,100 $

	

4,935,100 $

	

1,717,680 $

	

1,888,480

lB 14 MOD New Plant SBR Process $

	

46,580,700 $

	

4,935,100 $

	

1,442,030 $

	

1,612,830

3A 12 MGD New Plant Conventional

Activated Sludge Process W/

Expansion to 14 MGD

$

	

42,796,500 $

	

11,077,500 $

	

1,514,290 $

	

1,888,480

3B 12 MGD New Plant SBR Process

W/ Expansion to 14 MGD

$

	

42,121,600 $

	

9,430,200 $

	

1,289,790 $

	

1,612,830

4A Using Existing Treatment Facility and

building new 7 MGD New Plant

Conventional Activated Sludge Process

W/ Expansion to 14 MGD

$

	

33,039,300 $

	

26,421,000 1,627,910 $

	

1,888,480

4B Using Existing Treatment Facility and

building new 7 MGD New Plant

SBR Process W/Expansion to 14 MGD

$

	

31,930,500 $

	

24,026,400 $

	

1,577,340 $

	

1,612,830

From the capital and operations costs listed in Table TM 3-2, the Present Worth Cost for each Option
was calculated. A summary of the Present Worth Costs can be seen below in Table TM 3-3. The
following assumptions were used in the Present Worth Cost Analysis.

1. Present Worth Analysis was performed for the year 2006

2. Evaluation period used is 20 years, between years 2010 and 2030

3. Capital costs were expected to occur in two stages, year 2010 and 2020. Capital cost for the year
2020 includes additional expansion to meet the ultimate condition.

4. Annual operations and maintenance costs were divided in to two time periods, one for the period
2010-2020 and the other for the period 2020-2030 as the expansion at 2020 would increase the
operation and maintenance cost.

5. Inflation factor of 4.5% per year was used for Present worth Analysis.

The detailed Present Worth Cost analysis is shown in Table 10 in Appendix TM 3-1.

0
PSI\ Dewberry ENVIROTECH

ENGINEERING 8 CONSULTING, INC.
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TABLE TM 3-3:

	

Summary of present worth cost

Option Description Present Worth Cost

1 A
14 MGD New Plant Conventional Activated
Sludge Process

$ 62,646,975

1 B 14 MGD New Plant SBR Process $ 58,184,959

3 A
12 MGD New Plant Conventional Activated Sludge
Process W/ Expansion to 14 MGD

$ 59,985,628

3 B
12 MGD New Plant SBR Process W/ Expansion
to 14 MGD

$ 55,862,804

4 A
Using Existing Treatment Facility and Building a
7 MGD New Plant Conventional Activated Sludge
Process W/ Expansion to 14 MGD

$ 60,842,593

4 B
Using Existing Treatment Facility and Building a
7 MGD New Plant SBR Process W/ Expansion
to 14 MGD

$ 57,106,473

Normally the recommended alternative selection is based upon the Present Worth Cost Analysis
described and summarized above. The Present Worth Cost information presented in Table TM 3-3,
worth indicates that Option 3B has the lowest present worth cost among all of the alternatives evaluated.
Therefore it is recommended that Option 3B be considered by the City of Enid for implementation. This
Option is discussed in more detail in the following section.

RECOMMENDED ALTERNATIVE

The recommendations below are based on an extensive evaluation of the existing treatment units and the
introduction of new treatment concepts. During this evaluation, the basis for selection was the cost
effectiveness of the system process. Generally, the alternative with the lowest present worth cost was
recommended. In this evaluation, Option 3B has the lowest present worth cost, and therefore fore it is
recommended that Option 3B be considered by the City of Enid for implementation.

The proposed improvements under Option 3B will provide the City of Enid Water Pollution Control
Facility with the following attributes:

• Replaces the existing WPCF facility in totality with the exception of the bio-solids processing
facility;

• Less / no disruption to current plant operations while new facility is being built;

• Improved effluent quality;

• Elimination of primary, secondary clarifiers and return sludge recirculation, elimination of short
circuiting;

PSA\ i Dewberry ENVIROTECH
ENGINEERING & CONSULTING, INC.
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• Ability to handle shock in hydraulic and organic loading;

• Ability to remove nutrients;

• Easy to expand and replicate the additional reactors;

• Less land requirements than other processes.

The improvements recommended under Option 3B consist of expanding the plant in two stages as

follows:

Improvements at 2010:

• New headworks including screening, grit removal and flow measurement to handle ultimate peak
flow of 28 MGD;

• New low lift pump station to handle ultimate peak flow of 28 MGD;

• SBR reactors to treat an average daily flow of 12 MGD;

• New sludge holding basins;

• Disinfection system;

• Effluent flow measurement structure;

• Influent/effluent outfall; site work, piping, electrical, instrumentation & controls;

• Decommissioning of the existing WPCF facility in totality except bio-solids processing facility.

Improvements at 2020:

• One additional SBR reactor to increase the design capacity of the SBR reactors from 12 MGD to
14 MGD of average daily flow;

• Expanding the capacity of the existing bio-solids processing facility from 10 MGD to 14 MGD
by building two new aerobic digesters and additional dewatering system consisting of belt press,
polymer dosing system, sludge conveyor, etc.;

• Sitework, piping, electrical, instrumentation & controls.

The site plan showing the improvements as recommended in Option 3B is shown in Figure TM 3-7. This
site is located northwest of the North Plant and south of Market Road and was recommended in the
previous facility plan as suitable land for expansion. This site appears to be outside the floodway, and will
not disrupt the Facility's operation but still close to the existing facility.

PSA\ Dewberry ENVIROTECH
ENGINEERING R. CONSULTING. INC.
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TABLE TM 3-4:

	

Capital construction costfor recommended alternative, Option 3B

Unit Description Capital Construction Cost

2010 2020

Mobilization $ 773,900 $ 224,800
Sitework $ 2,220,600 $ 680,600
Headworks

Screening $ 510,400
Grit Removal $ 783,100
Parshall Flume $ 240,500

Low Lift Pump Station $ 1,383,900
SBR Reactors $16,590,200 $ 2,370,100
Sludge Holding Basins $ 1,174,100
Disinfection System $ 1,975,300
Aerobic Digesters - $ 1,295,800
Dewatering System $ 1,200,300
Electrical $ 2,251,500 $ 608,800
Instrumentation & Controls $ 1,187,700 $ 293,600
Piping $ 2,560,000 $ 580,000
Influent / Effluent outfall $ 750,000

SUB TOTAL y$ 32,401,200 $ 7,254,000

Non-Construction Cost (15%) $ 4,860,200 $ 1,088,100
Contingency (15%) $ 4,860,200 $ 1,088,100

TOTAL $ 42,121,600 $ 9,430,200

The approximate capital construction cost to build all recommended improvements has been estimated to
be $42,121,600 and $9,430,200 for the years 2010 and 2020, respectively. Table TM 3-4 shows the
breakdown of these estimated capital costs for the recommended improvements. The estimated
construction costs are based on August 2006, Engineering News Record (ENR) construction cost index
(7722).

The annual operation and maintenance cost for the years 2010-2020 and 2020-2030 are $1,289,790 and
$1,612,830 respectively. A detailed break down of these estimated operation and maintenance cost is
shown in Table 8 in Appendix TM 3-1.

PS.^ Dewberry [4ENVIROTECH
ENGINEERING & CONSIILIING, INC.
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CITY OF ENID WASTEWATER FACILITY PLAN
TABLE 1

CAPITAL COST ESTIMATES Sep-06

OPTION IA: 14 MGD NEW PLANT, CONVENTIONAL ACTIVATED SLUDGE PROCESS
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Improvements at 2010

Mobilization
Sitework
Headworks

Screening
Grit Removal
Parshal Flume

Liftstation
Primary Clarifiers
Aeration Basin
Secondary Clarifiers
Nitrification Basin
Tertiary clarifiers
Disinfection system
Electrical
Instrumentation & Controls
Piping
Influent / Effluent outfall

-

28 MGD
28 MGD
28 MGD
28 MOD
90 ft. Dia

200' L x 50' W x 16.5' D
100 ft. Dia
14 MGD

100 ft. Dia
28 MGD

-
-
-

2300 LF, 36”

-

-
-
-

2
4
3

3
-
-

-
-

860,800
2,458,400

510,400
783,100
240,500

1,383,900
1,794,600
8,115,200
3,322,900
4,643,300
3,322,900
1,382,000
2,519,600
1,339,400
3,739,100

750,000

SUB TOTAL 37,166,100
Non-Construction Cost (15%)
Contingency (15%)

5,575,000
5,575,000

, 48,315,100

Improvements at 2020

Mobilization
Sitework
Aerobic Digesters
Dewatering System
Electrical
Instrumentation & Controls
Piping

60 ft. Dia
4 MGD

-

2

-

-

200,000
300,000

1,295,800
1,200,300

250,000
150,000
400,000

SUB TOTAL 3,796,100
Non-Construction Cost (15%)
Contingency (15%)

569,500
569,500

TOTAL 4,935,100



CITY OF ENID WASTEWATER FACILITY PLAN
TABLE 2

CAPITAL COST ESTIMATES Sep-06

0

OPTION 1B: 14 MGD NEW PLANT, SBR (SEQUENTIAL BATCH REACTOR) PROCESS
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Improvements at 2010

Mobilization
Sitework
Headworks

Screening
Grit Removal
Parshal Flume

Liftstation
SBR Reactors
Sludge Holding Basins
Disinfection System
Electrical
Instrumentation & Controls
Piping
Influent / Effluent outfall

-
-

28 MGD
28 MGD
28 MGD
28 MGD

140' L x 98' W x 22' D
70' L x 35' W x 12' D

40 MGD
-
-
-

2300 LF, 36"

-

-

-
-
8
2
-
-
-
-
-

860,800
2,458,400

510,400
783,100
240,500

1,383,900
18,960,200

1,174,100
1,975,300
2,519,600
1,339,400
2,875,600

750,000
SUB TOTAL 35,831,300
Non-Construction Cost (15%)
Contingency (15%)
7Ofin'
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5,374,700
5,374,700

46 580'700

Improvements at 2020
Mobilization
Sitework
Aerobic Digesters
Dewatering System
Electrical
Instrumentation & Controls
Piping

-
-

60 ft. Dia
4 MGD

-
-
-

-
-
2
-
-
-
-

200,000
300,000

1,295,800
1,200,300

250,000
150,000
400,000

SUB TOTAL 3,796,100
Non-Construction Cost (15%)
Contingency (15%)

569,500
569,500

TOTAL' 4,935,100,:



V CITY OF ENID WASTEWATER FACILITY PLAN

CAPITAL COST ESTIMATES

OPTION 3A: 12 MGD NEW PLANT, CONVENTIONAL ACTIVATED SLUDGE PROCESS
WITH EXPANSION TO 14 MGD CAPACITY

U

	

t

	

^' m

	

shUn^Descrlp5̂yon^^,t^^
M

	

^,

	

ip

	

f

xi

	

S

	

WYa

	

s

	

t^n^r,'}IZerI(

	

t k^

©

	

C aca^

N re +Y d

of ' t^
^iU^ "̂Y<^a^ttm^^^^`^^^i

ti

o

	

itn

	

r"^ a
1NALgolla r x

Improvements at 2010
Mobilization

	

-

Sitework

Headworks

Screening

Grit Removal

Parshal Flume

Liftstation
Primary Clarifiers

Aeration Basin

Secondary Clarifiers

Nitrification Basin

Tertiary clarifiers

Disinfection System

Electrical
Instrumentation & Controls

Piping
Influent / Effluent outfall

-
-

28 MGD

28 MGD

28 MGD
28 MGD

90 ft. Dia
180' L x 45' W x 17.20' D

90 ft. Dia

12 MGD

90 ft. Dia

28 MGD

-

-

-
2300 LF, 36"

-

-

-
-

-

-
2

4

3

-

3

-

-

-

-
-

773,900

2,220,600

510,400

783,100

240,500
1,383,900
1,794,600

6,852,200

2,691,900

4,085,500

2,691,900

1,382,000

2,251,500
1,187,700

3,320,600
_ 750,000

SUB TOTAL _ 32,920,300

Non-Construction Cost (15%)

Contingency (15%)
TOTAY:A2'^

	

Ifissl. `̂4st

4,938,100

4 938 100

4279¢ 001

Improvements at 2020
Mobilization

Sitework

Aeration Basin

Secondary Clarifiers

Nitrification Basin

Tertiary clarifiers

Aerobic Digesters

Dewatering System

Electrical

Instrumentation & Controls
Piping

-

-

180' L x 30' W x 17.20' D

80 ft. Dia

2 MGD

80 ft. Dia

60 ft. Dia

4 MGD

-

-

-

-

-
4

1
-

1

2

-

-

-

-

224,800

680,600

1,142,100

709,000
821,400

709,000

1,295,800

1,200,300

608,800

293,600

835,700

SUB TOTAL 8,521,100_
Non-Construction Cost (15%)
Contingency (15%)

1,278,200
1,278,200

TOTAL 11 077,500

TABLE 3
Sep-06
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CITY OF ENID WASTEWATER FACILITY PLAN
TABLE 4

CAPITAL COST ESTIMATES

	

Sep-06

OPTION 38: 12 MGD NEW PLANT, SBR (SEQUENTIAL BATCH REACTOR) PROCESS
WITH EXPANSION TO 14 MGD CAPACITY
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Improvements at 2010

Mobilization
Sitework
Headworks

Screening
Grit Removal
Parshal Flume

Liftstation
SBR Reactors
Sludge Holding Basins
Disinfection System
Electrical
Instrumentation & Controls
Piping
Influent / Effluent outfall

28 MGD
28 MGD
28 MGD
28 MGD

140' L x 98' W x 22' D
70' L x 35' W x 12' D

40 MGD

-
-
-

2300 LF, 36"

-

-
-
-
-
7
2
-

-

773,900
2,220,600

510,400
783,100
240,500

1,383,900
16,590,200

1,174,100
1,975,300
2,251,500
1,187,700
2,560,000

750,000

SUB TOTAL 32,401,200

Non-Construction Cost (15%)

Contingency (15%)
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Improvements at 2020

Mobilization

Sitework
SBR Reactors
Aerobic Digesters
Dewatering System

Electrical
Instrumentation & Controls

Piping

140' L x 98' W x 22' D
60 ft. Dia
4 MGD

-

-

-

1

2
-

-

224,800
680,600

2,370,100
1,295,800
1,200,300

608,800

293,600
580,000

SUB TOTAL 7,254,000
Non-Construction Cost (15%)
Contingency (15%)

1,088,100
1,088,100

TOTAL 9,430,2001



CITY OF ENID WASTEWATER FACILITY PLAN

CAPITAL COST ESTIMATES

OPTION 4A: USING EXISTING TREATMENT FACILITY AND BUILDING A 7 MGD
NEW PLANT, CONVENTIONAL ACTIVATED SLUDGE PROCESS
WITH EXPANSION TO 14 MGD CAPACITY
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Improvements at 2010
Mobilization
Sitework
Headworks

Screening
Grit Removal
Parshal Flume

Liftstation
Primary Clarifiers
Aeration Basin
Secondary Clarifiers
Nitrification Basin
Tertiary clarifiers
Disinfection System
Improvements to Existing WWTP
Electrical
Instrumentation & Controls
Piping
Influent / Effluent outfall

-
-

28 MGD
28 MGD
28 MGD
28 MGD
70 ft. Dia

150' L x 75' W x 15' D
90 ft. Dia
7 MGD

90 ft. Dia
28 MGD

-
-
-
-

2300 LF, 36”

-
-

-
-
-
-
2
2
2
-
2
-
-
-
-
-
-

533,600
1,555,900

510,400
783,100
240,500

1,383,900
1,085,700
4,149,900
1,794,600
2,721,100
1,794,600

882,000
2,737,700
1,519,000

780,000
2,192,700

750,000

SUB TOTAL 25,414,700

Non-Construction Cost (15%)
Continqency (15%

'i^

	

irfri R I , „,yl,

3,812,300
3,812,300

^. i63 039,30%TOTAL7ISAt

Improvements at 2020
Mobilization
Sitework
Primary Clarifiers
Aeration Basin
Secondary Clarifiers
Nitrification Basin
Tertiary clarifiers
Disinfection System
Aerobic Digesters
Dewatering System
Electrical
Instrumentation & Controls
Piping

-
-

70 ft. Dia
150' L x 75' W x 15' D

90 ft. Dia
7 MGD

90 ft. Dia
-

60 ft. Dia
4 MGD

-
-
-

-
-
2
2
2
-
2
-
2
-
-
-
-

533,600
1,555,900
1,085,700
4,149,900
1,794,600
1,921,700
1,794,600

500,000
1,295,800
1,200,300
1,519,000

780,000
2,192,700

SUB TOTAL 20,323,800
Non-Construction Cost (15%)
Continqency (15%)

3,048,600
3,048,600

TOTAL,_ ¢6,421,000,

TABLE 5
Sep-06
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CITY OF ENID WASTEWATER FACILITY PLAN

CAPITAL COST ESTIMATES

OPTION 4B: USING EXISTING TREATMENT FACILITY AND BUILDING A 7 MGD

NEW PLANT, SBR (SEQUENTIAL BATCH REACTOR) PROCESS
WITH EXPANSION TO 14 MGD CAPACITY
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Improvements at 2010
Mobilization
Sitework
Headworks

Screening
Grit Removal
Parshal Flume

Liftstation
SBR Reactors
Sludge Holding Basins
Disinfection System
Improvements to Existing WWTP
Electrical
Instrumentation & Controls
Piping
Influent / Effluent outfall

-
-

28 MGD
28 MGD
28 MGD
28 MGD

140' L x 98' W x 22' D
70' L x 35' W x 12' D

40 MGD
-
-

2300 LF, 36"

-

-

4
1
-
-

-

533,600
1,555,900

510,400
783,100
240,500

1,383,900
9,480,100

587,100
1,975,300
2,737,700
1,519,000

780,000
1,725,300

750,000
SUB TOTAL 24,561,900
Non-Construction Cost (15%)
Contingency (15%)

3,684,300
3,684,300

3^,9303TSO

Improvements at 2020

Mobilization
Sitework
SBR Reactors
Sludge Holding Basins
Aerobic Digesters
Dewatering System
Electrical
Instrumentation & Controls
Piping

-

140' L x 98' W x 22' D
70' L x 35' W x 12' D

60 ft. Dia
4 MGD

-
-
-

4
1
2
-
-
-
-

553,600
1,555,900
9,480,100

587,100
1,295,800
1,200,300
1,519,000

780,000
1,510,000

SUB TOTAL 18,481,800
Non-Construction Cost (15%)
Contingency (15%)

2,772,300
2,772,300

TOTAL . • 24,026 400,

TABLE 6
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TABLE 7

Operations & Maintenance Costs September-06
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$
$

61,100
31,800
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11.00 1300 $

	

14,300 700 $

	

7,700 $

	

-

Activated 81udge Prariaea

	

t^ $

	

11.00
v

4300 $

	

47,300 2800
1000

$

	

30,800
11,000$

$

	

424,200
$

	

-
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$ 17,600

$
$

536 , 500
48,400

5econdary, Clarlflere

	

^=

	

`^

	

$

	

11.00 1800
3500

$

	

19,800
$

	

38,500 2100 $

	

23,100 $

	

228,500 $ 34,200 $ 324,300
NltdFlcatlon Besin

	

-+-'+ $

	

11.00
1000 $

	

11,000 $

	

- $ 17,600 $ 48,400
7e tlaryClariflers'- a

	

a,

	

+i- $

	

11.00 1800 $

	

19,800
$

	

68,600 $ 18,000 $ 8 9 680
Deslnfectloa ^.-'^" yy
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1,540 140
1300
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1,540
$
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,

189 , 200
Digestion' -

	

-

	

"'^ $

	

11.00 1800 $

	

19,800
ewatering $

	

11.00 6000 $

	

66,000 700 $

	

7,700 $ $ 165,600 $ 23 9 , 300 '
- Totat.t.?4 1,71736880=
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Fr y"

	

-l.

	

yU

	

+S S'.
v	 -

Between 2020 2030
OPTION 1A

$
52,800

Dfesbon

	

$

	

1100 1000g $

	

11, 000

	

600
I$

	

33,000

	

4001
$

	

6,600

	

$

	

22,900 $ 12,300

Dewatering 11 00 30001 $

	

4,400

	

$ $ 8 0 600
w..'$.t.

$
.:..

118,000,
t:888

	

0r.

Between 2010.2020
OPTION 16 122,400$ $ 12,300 $ 149,000
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g .r
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11. 00 700 $

	

7,700 600 $

	

6,600
$
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F
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s $

	

11.00
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11,000 550
140

$
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$
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68,600 $ 1 8,000 $
,
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Oealn lactlol i

	

` - - -j'{ $
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1,540
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1100 1800 $

	

19,800 1300 $
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-
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CITY OF ENID WASTEWATER FACILITY PLAN

Operations & Maintenance Costs

nnpatOporatibna COStsxs

Between 2010 - 2020
650 7,150 550 6,050 81,600 9,300 104,100

2300 25,300 1100 12,10a $

	

14,700 5

	

52,100
1200 13,200 650 $ 7,150 $

	

10,000 30,350
4000 44,000 2500 $ 27,500 $

	

359,000 29,300 $

	

459,800
1700 $ 18,700 850 9,350 $

	

13,200 $

	

41,250
3000 33,000 2000 22,000 195,800 29,300 $

	

280,100
1700 18,700 850 9,350 $

	

13,200 41,250
120 1,320 120 1,320 58,800 15,400 76,840

1800 19,800 1300 14,300 130,600 24,500 169,200

6000 66,000 700 7,700 165,600
Total..

239,300

$

	

1,614;290 -y..

	

^,

Between 2020 - 2030`
1,888,480„Total ,

	

,_..,

Between 2010 - 2020
650 7,150 550 6,050 81,600 9,300 104,100

1108 12,100 $

	

14,700 52,1002300
5000

25,300
55,000 3000 33,000 479,700 29,300 597,000

1000 11,o00 550 6,050 $

	

14,200 31,250

120 1,320 120 1,320 $

	

58,800 $

	

15,400 $

	

76,840

1800 19,800 1300 14,300 $

	

130,600 24,500 189,200
6000 66,000 700 7,700 165,600 239,300

.-,TA''tili ,l

	

9
-. 1;288780

Between 2020 - 2030'
%612;830

TABLE 8

September-06

OPTION 3A ' ..
inguent Pumping
Preliminary treatment
Primary sedimentation';;
Activated 'sludgeProces
Secondary diarifienr'
Nitrincation Basin.
Tertiary' clarifiers:;
Desinfection
Digestion
Dewatering

sequential Batch'Reactt?
Sludge Roldingsetin`,'.
Oeslnfebtion >_s` '
Digestion

OPTION 36

OPTION 3p
'Influent'Pumping ,

rellmiiiary treatment '

Dewatering

Ease Year'. , :.
Labor' Rate

($ihr)'^.'^„'

$

	

11.00
$

	

11.00
$

	

11.00
$

	

11.00
$

	

11.00
$

	

11.00

$

	

11.00
$

	

11.00
$

	

11.00

$

	

11.00

$

	

11.00

$

11.00

11.00
11.00
11.00

1 too

11.00

Additional Energy
is ?

ti4aterials and
Supply Costs"

Fetal Annual
Costs

* O&M Costs for the period 2020 - 2030 includes annual O&M costs estimated for the period 2010 - 2020 plus additional O&M costs resulting from expansion in 2020



TABLE 9CITY OF ENID WASTEWATER FACILITY PLAN

Operations & Maintenance Costs

	

September-06

''.:LaborRate::'
.. ^ l$!hr} _ `;_

Between 2010 - 2020
550 $

1100 $
600 $

2900 $
990 $

2800 $
1180 $
120 $

1300 $
700 $

6,050
12,100
6,600

31,900
10,890
30,800
12,980

1,320
14,300

7,700

$

OPTION 4A,
influent Pumping
Preliminary treatment
Primary sedimentation
Activated sludgeProcesl
Secondary Clarifiers
Nitrification Basin! -
Tertiary clarifiers
Desinlection..

	

i
Digestion
Dewatering

$
$
$

81,600

	

$

$

9,300

	

$
14,700

	

$
10,800

	

$

104,100
52,100
29,500

$
$

	

339,400

	

$

	

44,500

	

$

	

465,300
$

	

17,400

	

$

	

48,640
$

	

244,800

	

$

	

44,500

	

$

	

365,200

$
$

	

-

	

$

	

20,000

	

$

	

57,730
58,800

	

$

	

15,400

	

$

	

76,840
$
$

	

-

	

$
130,600

	

$

	

24,500

	

$

	

189,200
165,600

	

$

	

239,300
,Total

	

. ,

	

$ .`. ..-1,627,910

Between 2020.2030`

Between 2010 . 2020
550 $ 6,050

	

$ 81,600$ 11.00 650 $ 7,150
$

	

moo 2300 $

	

25,300 100 $112,100

	

$

	

-

	

$

	

14,700

	

$

	

52,100

$

	

11.00 650

	

$

	

7,150

	

-350 $

	

3,650

	

$
$

	

11.00 2500 $

	

27,500

	

1500 $

	

16,500

	

$

	

195,800
$

	

11.00 900 $

	

9,900

	

500 $

	

5,500

	

$

	

-
$

	

11.00 2600 $

	

28,600

	

1700 $

	

18,700

	

$

	

130,600
$

	

11.00 1300 $

	

14,300 700 $

	

7,700

	

$
$

	

11.00 3600 $

	

39,600 2100 $

	

23,100

	

$

	

274,100
3,850

	

$11.00 750 $ 8,250 350 $
11.00 120 $ 1,320 120 $ 1,320

	

$
14,300

	

$
58,800

130,60011.00 1800 $ 19,800 1300 $
11.00 moo $ 66,000 700 $ 7,700

	

$

	

-

Between 2020.2030`
f=;

	

,, Total: ft

	

1,612,830 ,

OPTION 4A

OPTION:45T=.
Inflgent Pumping'
Preliminary treatment
Prinarysedlmenfaetion -;
ActivatedbsludgeProcessi,
Secondar'1 Clarifiers
Nlfidhail an'Basin
Tertiary ciaritiers
Sequential Batch Re
Slutlga Hblilfng Bash
Deelnfection
Dig'e'stion ;
Dewatering :-

OPTION 4B

$ 11,00 650 $ 7,150
$ 11.00
$

	

11.00
$

	

11.00
$

	

11.00
$

	

11.00
$

	

11.00

2300 $

4500 $

	

49,500

4100 $

	

45,100
2250 $

	

24,750

1100 $

	

12,100

1850 $

	

20,350

25,300

11.00 120 $ 1,320
$ 11.00

11.00
1800 $
60o0 $

19,800
66,000

$

	

9,300 $

	

104,100

a
$

	

20,000 $

	

259,800
$

	

7,400 $

	

22,800
$

	

20,000 $

	

197,900
$

	

10,800 $

	

32,800
$

	

24,500 $

	

361,300
$

	

13,700 $

	

25,800

	

4,400 $

	

15,400

$

	

15,400 $

	

76,840
$

	

24,500 $

	

189,200
$

	

165,600 $

	

239,300
tt Total ,s.._7;^

	

r ,. $

	

77 340'-

O&M Costs for the period 2020 - 2030 includes annual O&M costs estimated for the period 2010 - 2020. plus additional O&M costs resulting from expansion in 2020



CITY OF ENID WASTEWATER FACILITY PLAN

PRESENT WORTH COST ANALYSIS

OPTION DESCRIPTION
2

4`J IX ''F e

CAPITAL COST . ' C1 & M COS1 PRESENT

WORTH COST

AT 2006

'45

	

^t

2010

_
'# t

	

}

	

{lT

x

	

`

	

rYy

" 2020
3

y,.^S 43M^

	

5F

	

a - "y k:(

}^Y4^"

	

!'^ iY

	

°h

2010

	

202tf
°JJ

	

..
^9 '?*Y4	4

	

fS

^F'KS Y"

^: 2020 2030

fV4V

	

-

IA 14 MGD New Plant Conventional

Activated Sludge Process

$

	

48,316,100 $

	

4,935,100 $

	

1,717,680 $

	

1,888,480 $ 62,646,975

1B 14 MGD New Plant SBR Process $

	

46,580,700 $

	

4,935,100 $

	

1,442,030 $

	

1,612,830 $ 58,184,959

3A 12 MGD New Plant Conventional

Activated Sludge Process W/

Expansion to 14 MGD

$

	

42,796,500 $

	

11,077,500 $

	

1,514,290

'

$

	

1,888,480 $ 59,985,628

3B 12 MGD New Plant SBR Process

W/ Expansion to 14 MGD

$

	

42,121,600 $

	

9,430,200 $

	

1,289,790 $

	

1,612,830 $ 55,862,804

4A 7 MGD New Plant Conventional

Activated Sludge Process W/

Expansion to 14 MGD

$

	

33,039,300 $

	

26,421,000 $

	

1,627,910 $

	

1,888,480 $ 60,842,593

4B 7 MGD New Plant SBR Process

W/ Expansion to 14 MGD

$

	

31,930,500 $

	

24,026,400 $

	

1,577,340 $

	

1,612,830 $ 57,106,473

TABLE 10
Sep-06
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