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EXECUTIVE SUMMARY
I.

INTRODUCTION

The City of Oskaloosa, Iowa owns and operates two wastewater treatment systems. The
Northeast Wastewater Treatment Facility (NE WWTF) uses a single stage trickling filter
system. The original plant is at least 60 years old. The plant was upgraded in 1974,
1991, 1994 and 1996. The system has provided the City with more than 60 years of
reliable operation with several major improvements.
The Southwest Wastewater Treatment Facility (SW WWTF) uses a conventional activated
sludge system. This plant was originally installed in 1974. The plant was expanded in
1994 with additional aeration capacity. In 2001, anaerobic digestion improvements were
made and additional storm water equalization capacity was added in 2003.
Sanitary sewer improvements have been ongoing within the City as the collection
system has excessive infiltration and inflow (I&I) that leads to bypassing during wet
weather events. The City received a Notice of Violation from the Iowa Department of
Natural Resources (IDNR) September 2014 requiring a Plan of Action to be prepared by
the City. The City hired Garden & Associates to provide a collection system report that
was provided to the City in February 2017. The report identified sources of I&I and
outlined $7.028 million in construction projects to be completed by 2020 to meet the
terms of the Plan of Action. This report utilizes estimates of flow reductions provided
within this report as the basis of planning.
Due to the City’s updated National Pollutant Discharge Elimination System (NPDES)
Permits in December 2015, the City is required to provide a Nutrient Reduction Strategy
(NRS) by December 1, 2017 evaluating the feasibility and reasonableness of reducing
nutrients (nitrogen & phosphorus) in the effluent and to implement disinfection at both
treatment facilities to achieve compliance with new E. Coli permit limits by March 1,
2019. The City of Oskaloosa contracted with FOX Engineering Associates, Inc. to
prepare a Wastewater Facility Plan to evaluate flows and loadings, establish capacities,
identify system needs, evaluate alternatives and provide recommendations to aid the
City in prioritizing and planning for necessary improvements. The Wastewater Facility
Plan was prepared as a separate document in conjunction with the Nutrient Reduction
Strategy (NRS). The NRS will be submitted to the IDNR in August 2017 after the
Wastewater Facility Plan submittal.

II.

BASIS OF EVALUATION AND DESIGN

Existing wastewater flows and loadings were projected based on available plant data
from January 2010 through December 2016. Future design flows and loadings were
based on typical per capita flows and loads for a 2040 population projection and a 10%
allocation for future industrial growth. The current service area population was
estimated at 11,587 (based on 2015 census data) with a future population projection of
12,800 for the design year of 2040. It is estimated that the NE WWTF serves
approximately 45% of the design population (5,760) and the SW WWTF serves
approximately 55% of the design population (7,040).

FOX Engineering Associates, Inc
FOX PN: 2070-16A.300
August 8, 2017

Page i

Wastewater Flows
Tables i, ii and iii below summarize the existing and design flows for the Northeast,
Southwest and Combined Plant options based on flow definitions as listed below (refer to
Appendix D for detailed residential/industrial flow breakdowns). The estimates from
Garden & Associates for I&I removal after completion of planned improvements are
incorporated into the design flows for each option evaluated within this report. It is
assumed that these flow reductions lower the wet weather flows 5%±.
A detailed rainfall evaluation was performed as part of this study showing that July 23
through August 21, 2010 had a range of storm events varying from 5-year to 25-year
depending on duration with a 30-day storm events representing a 10-year storm. This
period is used as the basis of wet weather flow estimations and assessment of
stormwater equalization needs to prevent bypassing within the plant during a 10-year
storm event which is the current criteria.
A description of flows as summarized in the tables below include:
•
•
•
•
•

Average Flow - average of daily volumes received over a 12-month period.
Average Dry Weather (ADW) flow - daily average flow when groundwater is
at or near normal and runoff is not occurring.
Average Wet Weather (AWW) flow - daily average flow for the wettest thirty
consecutive days on record.
Maximum Wet Weather (MWW) flow - total maximum flow received in a 24hour period when groundwater is high and runoff is occurring.
Peak Hour Wet Weather (PHWW) flow - total maximum flow received in one
hour when the groundwater is high, runoff is occurring and domestic,
commercial and industrial flows are at their peak.

Table i shows that the NE WWTF existing ADW and AWW flows currently exceed permit
levels by 23 to 75%. Table i shows that the NE WWTF existing average flows are 1.03
MGD versus 1.2 MGD for the 2040 design. All design flows are slightly increased from
current flows except for the PHWW due to projections for I&I reductions. The NE WWTF
design plant flow is increased from 4.0 MGD to 5.0 MGD with flow above 5.0 MGD
diverted to the stormwater equalization basin. This increase in design flow is necessary
during a 10-year storm event to provide enough treatment plant capacity to return flows
which are diverted to the stormwater equalization basins through the mechanical
treatment facilities within a target of 3 to 5 days to prevent biological degradation and
algal growth within the stormwater ponds.
Table ii shows that the SW WWTF existing ADW and AWW flows currently exceed permit
levels by 23 to 38%. Table ii shows that the SW WWTF existing average flows are 1.00
MGD versus 1.2 MGD for the 2040 design. All design flows the SW WWTF are also
slightly increased from current flows. The SW WWTF design plant flow is increased from
3.0 MGD to 5.5 MGD with all flows above 5.5 MGD diverted to the stormwater ponds.
The SW plant receives waste from one industrial contributor with an industrial pretreatment agreement (Oskaloosa Food Products or OFP). Flows/loads from this industry
average around 2% of plant flows/loads though they exceed current pretreatment limits.
The City has met with OFP as a first step towards updating the pretreatment agreement.
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Table i Northeast Plant Current Flows and Projected Design Flows
Parameter

NPDES
Permit

Current
Flows

Flows
MGD

Average Flow(1)

--

Average Dry Weather
Flow (ADW)(1)

0.783

Average Wet Weather
Flow (AWW)(1)

1.661

Maximum Wet Weather
Flow (MWW)(1)
Peak Hour Wet Weather
Flow (PHWW)(1)

--

Design Plant Flow(2)

Added for
Residential
Growth

Added for
Industrial
Growth(6)

I&I
Removal
by 2020

MGD

MGD

MGD

MGD

(gpcd)

(gpcd)

1.03

0.066

(198)

(120)

0.96

0.055

(184)

(100)

2.90(4)

0.082

(556)

(150)

8.19(5)

0.109

(1570)

(200)

13.8

0.164

(2647)

(300)

2040
Design
Flows
MGD
(gpcd)

0.103

0.00

1.2
(208)

0.096

0.00

1.1
(191)

0.290

0.19

3.1
(538)

0.580

0.54

8.3
(1441)

0.580

0.80

13.7
(2378)

4.024

5.0

(1)

Flows includes those to the plant and the flow equalization basin.

(2)
(3)
(4)
(5)
(6)

Design Plant Flow is the max flow to the mechanical plant with excess flow diverted to Flow EQ Basin.
Current flows are based on daily records from Jan. 2010 -Dec. 2016 (excluding Feb – Jun 2010).
Current AWW occurred July 18 – Aug. 16, 2010 during a 10-Year, 30-Day storm event.
Current MWW occurred on 4/17/13 during a 2-Year storm event.
Industrial growth based on 10% growth allowance from existing AWW flows and estimates.

Table ii Southwest Plant Current Flows and Projected Design Flows
Parameter

NPDES
Permit

Current
Flows

Flows
MGD

Average Flow(1)

--

Average Dry Weather
Flow (ADW)(1)

0.745

Average Wet Weather
Flow (AWW)(1)

2.250

Maximum Wet Weather
Flow (MWW)(1)
Peak Hour Wet Weather
Flow (PHWW)(1)
Design Plant Flow(2)
(1)
(2)
(3)
(4)
(5)
(6)

--

Added for
Residential
Growth

Added for
Industrial
Growth(6)

I&I
Removal
by 2020

MGD

MGD

MGD

MGD

(gpcd)

(gpcd)

1.00

0.080

(157)

(120)

0.92

0.067

(144)

(100)

3.11(4)

0.100

(488)

(150)

9.80(5)

0.133

(1538)

(200)

15.3

0.200

(2401)

(300)

2040
Design
Flows
MGD
(gpcd)

0.100

0

1.2
(170)

0.092

0

1.1
(156)

0.311

0.16

3.4
(483)

0.600

0.49

10.0
(1420)

0.600

0.67

15.4
(2188)

3.000

5.5

Flows includes those to the plant and the flow equalization basin.
Design Plant Flow is the max flow to the mechanical plant with excess flow diverted to Flow EQ Basin.
Current flows are based on daily records from Jan. 2010 -Dec. 2016 (excluding Feb – Jun 2010).
Current AWW occurred July 18 – Aug. 16, 2010 during a 10-Year, 30-Day storm event.
Current MWW on 8/10/10 during a 5-Year storm. (Flow includes estimates from M-St. Pump Station)
Industrial growth based on 10% growth allowance from existing AWW flows and estimates.
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Tables i and ii both show that existing dry weather flows are very high indicating large
amounts of I&I even during dry weather periods. ADW flows for the NE WWTF (184
gpcd) are nearly two times typical per capita flows (100 gpcd) while the SW WWTF
ADW flows (144 gpcd) are slightly lower, but still high compared to typical expected
flows.
Since current and design flows exceed NPDES permit levels, an Anti-Degradation
Analysis is required to be performed. All surface waters of the state are subject to the
state’s anti-degradation rules which were developed as a requirement of federal
regulations. The purpose of an Anti-Degradation Analysis is to protect the existing uses
of surfaces waters and to specify whether and to what extent existing water quality may
be lowered in a surface water. An Anti-Degradation Analysis includes evaluation of
reasonable alternatives for regulated activities that might degrade water quality,
including less-degrading alternatives, non-degrading alternatives and no-discharge
alternatives. An Anti-Degradation Analysis was prepared separately from this report and
advertised for 30-day public comment on May 8, 2017. No public comments were
received and the Anti-Degradation Analysis has been previously submitted to the IDNR
on July 28, 2017.
Table iii summarizes the design flows for the Combined WWTFs option assuming flows
from both plants are combined and treated at a single location. The design flow for a
Combined WWTF is 10.5 M MGD with an AWW flow of 6.4 MGD and MWW of 18.4 MGD.
A combined facility would be designed to treat flows to 10.5 MGD with flows above this
diverted to stormwater equalization facilities.
Table ii Combined Plant Current Flows and Projected Design Flows
Parameter

NPDES
Permit

Current
Flows

Flows
MGD
Average Flow(1)

--

Average Dry Weather
Flow (ADW)(1)

n/a

Average Wet Weather
Flow (AWW)(1)

n/a

Maximum Wet Weather
Flow (MWW)(1)
Peak Hour Wet Weather
Flow (PHWW)(1)
Design Plant
(1)
(2)
(3)
(4)
(5)
(6)

Flow(2)

--

n/a

Added for
Residential
Growth

Added for
Industrial
Growth(6)

I&I
Removal
by 2020

MGD

MGD

MGD

MGD

(gpcd)

(gpcd)

2.030

0.146

(175)

(120)

1.880

0.121

(162)

(100)

6.010

0.182

(519)

(150)

17.987

0.243

(1552)

(200)

29.1

0.364

(2511)

(300)

2040
Design
Flows
MGD
(gpcd)

0.203

0

2.4
(188)

0.188

0

2.2
(172)

0.601

0.35

6.4
(500)

1.200

1.03

18.4
(1438)

1.200

1.48

29.2
(2281)
10.5

Flows includes those to the plant and the flow equalization basin.
Design Plant Flow is the max flow to the mechanical plant with excess flow diverted to Flow EQ Basins.
Current flows are based on daily records from Jan. 2010 -Dec. 2016 (excluding Feb – Jun 2010).
Current AWW occurred July 18 – Aug. 16, 2010 during a 10-Year, 30-Day storm event.
Current MWW on 8/10/10 during a 5-Year storm. (Flow includes estimates from M-St. Pump Station)
Industrial growth based on 10% growth allowance from existing AWW flows and estimates.
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Wastewater Loadings
Tables iv, v and vi below summarize the existing and 2040 design loads for the
Northeast, Southwest and Combined Plant options. Tables iv and v show that the design
maximum month BOD loads for the NE and SW WWTFs (1,926 ppd and 2,801 ppd)
exceed the current permit limits of 1,472 ppd and 1,637 ppd for the NE and SW WWTFs
respectively. This exceedance in permit loads triggers the requirement for an AntiDegradation Analysis to be completed as previously discussed.
There are some concerns that the existing records for wastewater influent loadings for
the SW plant may not be fully representative, since there are several sources of loadings
which are dumped directly to the stormwater equalization basins that may be partially
degraded within these basins prior to being pumped to the treatment facility. Examples
include septage, landfill leachate and digester decant. It is assumed for the purposes of
planning that these loadings are sampled when they pass through the treatment plant
and are reflected in plant data; however, it has been recommended that the City begin
sampling these wastes to determine the extent of the loadings and whether the City
should continue to accept these wastes.
Table iv. Northeast Plant Current and Projected Influent Loadings
BOD5(1)

TSS(2)

TN(3)

TKN(3)

TP(4)

lbs/day

lbs/day

lbs/day

lbs/day

lbs/day

(ppcd)

(ppcd)

(ppcd)

(ppcd)

(ppcd)

786 (0.151)

737 (0.141)

150 (0.029)

143 (0.027)

21 (0.004)

Maximum Month

1,642 (0.315)

2,153 (0.413)

272 (0.052)

257 (0.049)

41 (0.008)

(5)

3,914 (0.751)

3,582 (0.687)

452 (0.087)

434 (0.083)

41 (0.008)

957 (0.166)

920 (0.160)

185 (0.032)

177 (0.031)

25 (0.004)

Maximum Month

1,926 (0.334)

2,505 (0.435)

322 (0.056)

305 (0.053)

49 (0.009)

Maximum Day

4,486 (0.779)

4,145 (0.720)

531 (0.092)

510 (0.089)

51 (0.009)

Parameter

Current Loadings:
Average
(5)

Maximum Day

2040 Design Loadings:
Average

(1)
(2)
(3)
(4)
(5)

BOD5 = Five Day Biochemical Oxygen Demand
TSS = Total Suspended Solids
TN = Total Nitrogen & TKN = Total Kjeldahl Nitrogen.( organic nitrogen plus ammonia nitrogen.)
TP = Total Phosphorus.
Maximum Month & Maximum Day loads are based on 99th percentile.
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Table v. Southwest Plant Current and Projected Influent Loadings
BOD5(1)

TSS(2)

TN(3)

TKN(3)

TP(4)

lbs/day

lbs/day

lbs/day

lbs/day

lbs/day

(ppcd)

(ppcd)

(ppcd)

(ppcd)

(ppcd)

1,309 (0.205)

1,313 (0.206)

196 (0.031)

188 (0.029)

37 (0.006)

Maximum Month

2,413 (0.379)

2,780 (0.436)

430 (0.067)

429 (0.067)

62 (0.016)

(5)

4,566 (0.716)

5,345 (0.839)

689 (0.108)

670 (0.105)

97 (0.015)

Average

1,553 (0.221)

1,578 (0.224)

241 (0.034)

231 (0.033)

43 (0.006)

Maximum Month

2,801 (0.398)

3,225 (0.458)

501 (0.071)

499 (0.071)

74 (0.010)

Maximum Day

5,243 (0.745)

6,130 (0.871)

800 (0.114)

777 (0.110)

113 (0.016)

Parameter

Current Loadings:
Average
(5)

Maximum Day

2040 Design Loadings:

(1)
(2)
(3)
(4)
(5)

BOD5 = Five Day Biochemical Oxygen Demand
TSS = Total Suspended Solids
TN = Total Nitrogen & TKN = Total Kjeldahl Nitrogen.(organic nitrogen plus ammonia nitrogen.)
TP = Total Phosphorus.
Maximum Month & Maximum Day loads are based on 99th percentile.

Table vi. Combined Plants Projected Influent Loadings
BOD5(1)

TSS(2)

TN(3)

TKN(3)

TP(4)

lbs/day

lbs/day

lbs/day

lbs/day

lbs/day

(ppcd)

(ppcd)

(ppcd)

(ppcd)

(ppcd)

2,095 (0.181)

2,050 (0.177)

346 (0.030)

339 (0.029)

58 (0.005)

4,055 (0.350)

4,933 (0.426)

702 (0.061)

687 (0.059)

103 (0.009)

8,480 (0.732)

8,927 (0.770)

1,141 (0.098)

1,123 (0.097)

138 (0.012)

Average

2,511 (0.196)

2,498 (0.195)

424 (0.033)

417 (0.033)

69 (0.005)

Maximum Month

4,727 (0.369)

5,730 (0.448)

821 (0.064)

804 (0.063)

123 (0.010)

Maximum Day

9,728 (0.760)

10,275 (0.803)

1,328 (0.104)

1,308 (0.102)

164 (0.013)

Parameter

Current Loadings:
Average
Maximum Month(5)
(5)

Maximum Day

2040 Design Loadings:

(1)
(2)
(3)
(4)
(5)

BOD5 = Five Day Biochemical Oxygen Demand
TSS = Total Suspended Solids
TN = Total Nitrogen & TKN = Total Kjeldahl Nitrogen( organic nitrogen plus ammonia nitrogen).
TP = Total Phosphorus.
Maximum Month & Maximum Day loads are based on 99th percentile.

The flows and the corresponding loadings presented above were used as the basis of
design for evaluation of the existing facilities and for development and evaluation of
wastewater treatment and biosolids management alternatives. Additional details can be
found in Part 2 of this report.
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III. EXISTING COLLECTION SYSTEM
It is beyond the scope of this report to evaluate the collection system other than to
comment on its impacts on the treatment systems. Based on the results of the Sanitary
Sewer Collection System Report prepared by Garden & Associates, the City is planning
to spend $7.028 million on construction projects to be completed by 2020 to meet the
terms of the Plan of Action. The construction projects are estimated to remove 1.483
million gallons per day (MGD) of I&I. FOX has estimated that this will provide a
reduction of approximately 5%± of design wet weather flows and these are incorporated
into the design flows. While this small level of reduction will not have significant impact
on treatment facility sizing, it should serve to reduce/eliminate bypassing within the
collection system and prevent bypass violations which is a major goal. The true impact
of the collection system improvements will not be known until the improvements are
constructed and flows are evaluated over a period time. It is possible that proposed
collection system improvements could have a more significant impact on plant flows and
serve to lower design flows from those presented within this facility report. This will be
discussed further under Recommended Improvements below.

IV.

EXISTING TREATMENT SYSTEM

The NE WWTF utilizes a single-stage rock trickling filter for BOD/ammonia removal.
Original plans are not available for the treatment facility; however, it is estimated that
the trickling filter is 60-80 years old. There is no sludge processing at this plant as
primary sludge and humus is collected in a sludge holding tank and hauled to the SW
WWTF. This plant has a single 9.4 million-gallon stormwater equalization facility
constructed in 1974 and increased in size in 1996. Some of the major concerns with the
NE facility are the age/condition of existing structures including the primary clarifiers
and trickling filter, the lack of redundancy for major treatment units that are not in
compliance with IDNR standards (eg: single primary clarifier) and the
biological/hydraulic overloading of treatment units including the clarifiers and trickling
filter that is not in compliance with IDNR Standards. The existing trickling filter is at the
edge of its’ treatment capability with respect to the new lower ammonia limits and does
not have additional treatment capacity to handle the existing or design loadings during
all times of the year. The NE WWTF would have experienced approximately five effluent
ammonia violations since 2010 if the new ammonia limits had been in place. With the
lowered ammonia limits in the City’s current permit it is expected that future effluent
ammonia violations will occur without plant upgrades.
The SW WWTF secondary treatment system consists of six (6) aeration tanks with four
constructed in 1974 and two constructed 1994. The SW WWTF has a two-stage
anaerobic digestion system constructed in 1991 with mixers added to the primary
digester in 2001 and a DuoSphere biogas storage system added in the last few years.
The plant also has two stormwater equalization basins constructed in 1974 and 2003
with an estimated total capacity of 14.5 million gallons.
Some of the concerns with the SW WWTF are the lack of redundancy for major
treatment units that are not in compliance with IDNR standards (eg: single primary
clarifier) and the biological/hydraulic overloading of treatment units including the
clarifiers and aeration tanks that is not in compliance with IDNR Standards and not
sufficient to meet future treatment needs. Although the existing aeration tanks are
technically overloaded from a regulatory perspective, biological modeling software shows
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that these tanks are capable of treating to a higher level; however, they are at the edge
of their treatment capacity and would not be able to meet the current lowered ammonia
limits with existing or design loadings during all times of the year. The SW facility has
had five CBOD violations, 1 TSS violation and 10 ammonia violations since 2010. With
current ammonia limits, the SW plant would have experienced 20 ammonia violations.
The SW plant has experienced effluent ammonia and other violations in the past and
would continue to experience violations in the future without plant upgrades.
The NE and SW WWTFs are both undersized to handle the current and design
wastewater flows during a 10-year storm event without bypassing from the stormwater
equalization basins at the plants. The SW plant stormwater equalization basins also
have a large quantity of sludge that should be removed to allow the ponds to function as
intended for stormwater equalization.
Existing treatment facilities are evaluated in detail in Part 4 of this report.

V.
TREATMENT SYSTEM IMPROVEMENT ALTERNATIVES & MONETARY
EVALUATION
Treatment system alternatives were evaluated for separate and combined facilities
including ammonia-only and biological nutrient removal (BNR). For the separate plants
option, alternatives for the NE and SW WWTFs were first evaluated separately including
both monetary/non-monetary evaluations to determine the best alternative for each
plant. Next, the capital costs were totaled into a single “Separate Plants” Alternative
and a non-monetary evaluation was considered for this option. The “Separate Plants”
Alternative was then compared against the “Combined Plants” Alternative to determine
the recommended option.

NE WWTF Alternatives Evaluation
For the NE WWTF, options evaluated included demolition of the existing primary clarifier,
trickling filter, Final Clarifier 1 and the sludge holding building. A new influent pump
station would be constructed in the existing pump structure with new screening and grit
removal and new secondary treatment sized for 5.0 MGD would be constructed.
Secondary treatment alternatives considered included: sequencing batch reactors (w/
BNR), oxidation ditches (w/ BNR) and conventional activated sludge with and without
nutrient removal. UV disinfection would be implemented and the existing stormwater
equalization basin would be utilized. Final Clarifier 2 would be converted to a sludge
holding tank and waste sludge would continue to be temporarily stored onsite and
hauled to the SW WWTF for treatment in the anaerobic digesters. The existing
administration building would remain in service and a new stand-by generator would be
installed. Reuse of the existing trickling filter structure in some manner was not feasible
due to the age/condition of this tank. Table vii summarizes the capital and 20-year
present worth-costs for the NE WWTF alternatives. Capital costs range from $11.7 to
$14.6 million. Table vii also summarizes the monetary and non-monetary evaluation
showing that the best-rated option for upgrading the NE WWTF including both monetary
and non-monetary considerations is Alternative B – Oxidation Ditch sized for 5.0 MGD.

FOX Engineering Associates, Inc
FOX PN: 2070-16A.300
August 8, 2017

Page viii

Table vii – Monetary & Non-Monetary Analysis for NE WWTF Alternatives
Alternative A –
Sequencing
Batch Reactor
w/ BNR

Alternative B –
Oxidation Ditch
w/ BNR

Alternative C –
Conventional
Treatment
(AmmoniaOnly)

Alternative D –
Conventional
Treatment w/
BNR

$14,630,000

$13,160,000

$11,760,000

$13,430,000

$7,820,000

$8,050,000

$8,050,000

$8,300,000

Salvage Value

$(1,150,000)

$(800,000)

$(600,000)

$(900,000)

20-Yr Net Present
Value (NPV)(1)

$21,300,000

$20,410,000

$19,210,000

$20,830,000

NPV Cost Rating(2)

2

1

1

1

75%

75%

75%

75%

1.5

0.75

0.75

0.75

Non-Monetary
Rating(3)

1

1

2

2

Weight Factor

25%

25%

25%

25%

Non-monetary
Weighted Rating

0.25

0.25

0.5

0.5

Monetary Evaluation
Total Capital Cost
20 Year Present Value
for O&M Cost

Weight Factor
NPV Weighted Rating
Non-Monetary Evaluation

Combined Monetary & Non-Monetary Evaluation
Total Weighted Rating
Overall Alternative
Ranking (1=best)

1.75

1.0

1.25

1.25

3

1

Not feasible

2

(1) NPV is the 20-Year Net Present Value incorporating capital costs, annual operation and maintenance cost
and assuming 2.0% inflation.
(2) NPVs within 10% of the lowest value are considered equal within the accuracy of planning.
(3) Section 6.2 details for the non-monetary evaluation for the NE WWTF Alternatives.
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SW WWTF Alternatives Evaluation
For the SW WWTF, all alternatives included reuse of the existing Administration Building,
stormwater equalization basins, anaerobic digesters and modification or reuse of the
existing aerations tanks as applicable for each option. Additional safety equipment will
need to be installed in the digester area, including gas detection equipment and alarms.
New screening and grit removal and a new secondary treatment sized for 5.5 MGD
would be constructed. Secondary treatment alternatives considered included:
sequencing batch reactors (w/ BNR), oxidation ditches (w/ BNR) and conventional
activated sludge with and without nutrient removal. UV disinfection, sludge thickening
and sludge storage would be implemented. A new stand-by generator would also be
installed. Table viii summarizes the capital and 20-year present worth-costs for the SW
WWTF alternatives. Capital costs range from $14.6 to $18.6 million. Table viii also
summarizes the monetary and non-monetary evaluation showing that the best-rated
option for upgrading the SW WWTF including both monetary and non-monetary
considerations is Alternative D – Conventional Nutrient Removal sized for 5.5 MGD.
Table viii – Monetary & Non-Monetary Analysis for SW WWTF Alternatives
Alternative A –
Sequencing
Batch Reactor
w/ BNR

Alternative B –
Oxidation Ditch
w/ BNR

Alternative C –
Conventional
Treatment
(AmmoniaOnly)

Alternative D –
Conventional
Treatment w/
BNR

$18,620,000

$17,500,000

$14,600,000

$16,300,000

$6,700,000

$6,950,000

$7,080,000

$7,010,000

Salvage Value

$(1,200,000)

$(850,000)

$(610,000)

$(810,000)

20-Yr Net Present
Value (NPV)(1)

$24,120,000

$23,600,000

$21,070,000

$22,500,000

NPV Cost Rating(2)

2

2

1

1

75%

75%

75%

75%

1.5

1.5

0.75

0.75

Non-Monetary
Rating(3)

1

1

2

2

Weight Factor

25%

25%

25%

25%

Non-monetary
Weighted Rating

0.25

0.25

0.5

0.5

Monetary Evaluation
Total Capital Cost
20 Year Present Value
for O&M Cost

Weight Factor
NPV Weighted Rating
Non-Monetary Evaluation

Combined Monetary & Non-Monetary Evaluation
Total Weighted Rating
Overall Alternative
Ranking (1=best)

1.75

1.75

1.25

1.25

3

2

Not Feasible

1

(1) NPV is the 20-Year Net Present Value incorporating capital costs, annual operation and maintenance cost
and assuming 2.0% inflation.
(2) NPVs within 10% of the lowest value are considered equal within the accuracy of planning.
(3) Section 7.2 details for the non-monetary evaluation for the SW WWTF Alternatives.
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Combined WWTF Alternatives Evaluation
For the Combined WWTF, a new 10.5 MGD treatment facility would be constructed at the
existing SW WWTF site and the NE WWTF facilities would be abandoned except for
continued use of the onsite equalization pond. The existing flow equalization basins
would be utilized at the SW plant and new secondary treatment facilities would be
constructed within the existing plant site and to the east. All alternatives included
construction of a new pump station at the NE facility and approximately 5.8 miles of 18inch force main to deliver waste to the SW site (see Figure A.C2 in Appendix A).
Secondary treatment technologies considered were similar to those for the NE and SW
plants. A new stand-by generator would also be installed. Table ix summarizes the
capital and 20-year present worth-costs for the Combined WWTF alternatives. Capital
costs range from $29.6 to $33.9 million. Table ix also summarizes the monetary and
non-monetary evaluation showing that the best-rated option for upgrading the
Combined WWTF including both monetary and non-monetary considerations is
Alternative B – Oxidation Ditch sized for 10.5 MGD.
Table ix – Monetary & Non-Monetary Analysis for Combined Plant Alternatives
Alternative A –
Sequencing
Batch Reactor
w/ BNR

Alternative B –
Oxidation Ditch
w/ BNR

Alternative C –
Conventional
Treatment
(AmmoniaOnly)

Alternative D –
Conventional
Treatment w/
BNR

$33,950,000

$29,610,000

$28,190,000

$31,490,000

$8,400,000

$8,700,000

$8,160,000

$8,070,000

Salvage Value

$(1,850,000)

$(1,490,000)

$(950,000)

$(1,650,000)

20-Yr Net Present
Value (NPV)(1)

$40,500,000

$36,820,000

$35,400,000

$37,910,000

NPV Cost Rating(2)

2

1

1

1

75%

75%

75%

75%

1.5

0.75

0.75

0.75

Non-Monetary
Rating(3)

1

1

2

2

Weight Factor

25%

25%

25%

25%

Non-monetary
Weighted Rating

0.25

0.25

0.5

0.5

Monetary Evaluation
Total Capital Cost
20 Year Present Value
for O&M Cost

Weight Factor
NPV Weighted Rating
Non-Monetary Evaluation

Combined Monetary & Non-Monetary Evaluation
Total Weighted Rating
Overall Alternative
Ranking (1=best)

1.75

1.0

1.25

1.25

3

1

Not Feasible

2

(1) NPV is the 20-Year Net Present Value incorporating capital costs, annual operation and maintenance cost
and assuming 2.0 inflation%.
(2) NPVs within 10% of the lowest value are considered equal within the accuracy of planning.
(3) Section 8.2 details for the non-monetary evaluation for the Combined WWTF Alternatives.
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Separate vs. Combined WWTF Alternatives Evaluation
Table x compares results of the preferred “Separate Plants” upgrade alternatives versus
the preferred “Combined Plants” upgrade alternative. For the “Separate Plants”
alternative this includes construction of a 5.0 MGD oxidation ditch treatment facility with
nutrient removal at the NE WWTF and upgrade to a 5.5 MGD conventional activated
sludge treatment system with ammonia-only removal at the SW WWTF. For the
“Combined Plants” alternative this includes construction of a 10.5 MGD oxidation ditch
treatment facility at the SW plant site. Table x summarizes the capital and 20-year
present worth-costs for the separate versus combined plant alternatives. Capital costs
are $29.4 million for the “Separate Plants” option versus $29.6 million for the
“Combined Plants” option. Table x also summarizes the monetary and non-monetary
evaluation showing that the best-rated option is Alternative B – Combined Plant
Oxidation Ditch with BNR.
Table x – Monetary & Non-Monetary Analysis for Separate vs. Combined Plant
Alternatives
Alternative A –
Separate Plants: Oxidation
Ditch w/ BNR (NE) &
Conventional Treatment w/
BNR (SW)

Alternative B –
Combined Plant
Oxidation Ditch w/ BNR

Monetary Evaluation
Total Capital Cost

$29,460,000

$29,610,000

20 Year Present Value for O&M Cost

$15,310,000

$8,700,000

Salvage Value

$(1,710,000)

$(1,490,000)

20-Yr Net Present Value (NPV)(1)

$43,060,000

$36,820,000

2

1

75%

75%

1.5

0.75

2

1

Weight Factor

25%

25%

Non-monetary Weighted Rating

0.50

0.25

2.0

1.0

2

1

NPV Cost Rating(2)
Weight Factor
NPV Weighted Rating
Non-Monetary Evaluation
Non-Monetary Rating(3)

Combined Monetary & Non-Monetary Evaluation
Total Weighted Rating
Overall Alternative Ranking (1=best)

(1) NPV is the 20-Year Net Present Value incorporating capital costs, annual operation and maintenance cost
and assuming 2.0% inflation.
(2) NPVs within 10% of the lowest value are considered equal within the accuracy of planning.
(3) Section 9.3 details for the non-monetary evaluation.
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VI.

RECOMMENDED IMPROVEMENTS

Results of the monetary and non-monetary analysis show that the recommended option
is Alternative B – Combined Plant Oxidation Ditch with BNR. The recommended option
has an estimated present-day project cost of $29.6 million. The project includes
construction of a 10.5 MGD oxidation ditch facility at the SW WWTF site that utilizes the
existing flow equalization facilities at both plant sites and implements UV disinfection.
Much of the NE WWTF would be abandoned and a pump station would be constructed at
the NE plant to pump all wastewater flows to the SW plant through an 18-inch force
main approximately 5.8 miles long. Sludge thickening and storage would be
implemented to allow the existing digester facilities to be utilized. Figures A.C1 and
A.C2 in Appendix A illustrate this recommendation. Since the cost to implement BNR
removal is within 15% of the cost to provide ammonia-only removal, it is recommended
that BNR removal be provided to comply with the Anti-Degradation Analysis that must
be performed on the City’s selected alternative. FOX Engineering has completed an
Anti-Degradation Analysis that evaluates the recommended option in this report against
other non-degrading and less-degrading alternatives and submitted this to the IDNR on
July 29, 2017.
To determine the best way to implement the recommend option, an analysis was
performed to evaluate a 5, 10, 15 or 20-year implementation period as shown in Tables
xi and xii. Costs for recommended short-term improvements necessary to maintain the
plants in operation if projects were pushed out beyond 5 years were included. For Year
15 and Year 20 Option Projects, disinfection project costs were included for
implementation of a combined disinfection system at the SW WWTF by 2019, since it is
assumed the IDNR would not allow disinfection improvements to be constructed beyond
10-years. Whether the IDNR will allow disinfection for either plant to be
constructed as part of an overall combined plant project in 5 or 10-years rather
than in 2 years (by 3/2019) as required by the City’s current NPDES permits is
still unknown and will need to be confirmed by the IDNR during the facility plan
review.
In general, the analysis showed that the lowest overall costs will be gained by
implementing a project in the shortest period; however, this doesn’t allow for evaluation
of proposed I&I improvements results. Also, monthly rate increases can be reduced by
raising rates in the near term and pushing the project back. All options assume the City
would raise rates to the required level at the end of Year 1 to minimize the required
monthly rate increase to the extent possible. This is a simplified approach for planning
purposes that is subject to many variations and would require a detailed financial
analysis by the City to determine the best approach to raising rates to fund any future
project.
Table xii shows that the option with the lowest residents’ total rate payment is the 5year option ($8,138) while this amount has the highest monthly rate increase
($32/month). A project constructed in Year 20 has 24% higher total costs than a
project constructed in year 5 and an 35% lower monthly rate increase ($23/month). A
project constructed in Year 10 has a total project cost that is 9% more than a project
constructed in Year 5 and a 11% lower monthly rate increase ($28/month).
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Table xi – Implementation Options for Combined Plant Option B – Oxidation Ditch
5-Year Option
General Conditions

10-Year Option

15-Year Option

20-Year Option

$850,000
$750,000
$800,000
$450,000
$1,000,000
$3,200,000

$940,000
$830,000
$880,000
$500,000
$1,100,000
$3,530,000

$1,040,000
$910,000
$980,000
$550,000
$1,220,000
$3,900,000

$1,140,000
$1,010,000
$1,080,000
$610,000
$1,350,000
$4,310,000

Pump Station at NE Plant

$1,300,000
$700,000
$950,000
$1,850,000
$5,100,000
$900,000

$1,440,000
$770,000
$1,050,000
$2,040,000
$5,630,000
$990,000

$1,580,000
$850,000
$200,000
$2,260,000
$6,220,000
$1,100,000

$1,750,000
$940,000
$240,000
$2,490,000
$6,860,000
$1,210,000

18” FM from NE to SW WWTF

$3,610,000

$3,990,000

$4,400,000

$4,860,000

Demolition
Sitework & Piping
Influent Headworks Replace
Buildings
Oxidation Ditch w/ BNR
Final Clarifiers
Pump Stations
UV Disinfection(1)
Sludge Thickening & Storage
Mechanical/Electrical

Subtotal Construction Cost

$21,460,000

$23,690,000

$25,210,000

$27,850,000

20% Contingency

$4,290,000

$4,740,000

$5,040,000

$5,570,000

Total Capital Cost

$25,750,000
$3,860,000

$28,430,000
$4,260,000

$30,250,000
$4,540,000

$33,420,000
$5,010,000

$29,610,000

$32,690,000

$34,790,000

$38,430,000

$760,000

$760,000

$760,000

$520,000

$520,000

$520,000

$950,000

$950,000

$ 2,230,000

$ 2,230,000

15% Engineering,
Administration & Legal
Total Future Worth Capital
Costs
Short Term Project Costs
NE WWTF Short-Term
Improvements
SW WWTF Short-Term
Improvements
2019 UV Disinfection Project
Total Short Term Costs
(1)

n/a

$ 1,280,000

UV Disinfection costs for the 15-year and 20-year alternatives are for additions/modifications for
tie-in to the new treatment facility.

Table xii includes estimates of additional replacement/maintenance cost to maintain the
existing treatment facilities that would be required for 10 to 20-year options. These
costs are based on an assumed value of $100,000/year for conservative planning
beginning in Year 5.

FOX Engineering Associates, Inc
FOX PN: 2070-16A.300
August 8, 2017

Page xiv

Table xii -Rates Evaluation for Combined Plant Option B – Oxidation Ditch
Implementation Options
5-year
10-year
15-year
Option
Option
Option
Future Worth Capital Cost

20-year
Option

$29,610,000

$32,690,000

$34,790,000

$38,430,000

n/a

$655,000

$1,314,000

$2,097,000

Total Future Worth Cost

$29,610,000

$35,835,000

$41,534,000

$49,867,000

Wastewater Rates(1)
Annual Rate Increase, $/yr
Monthly increase, $/mo.

$ 387.54
$ 32.29

$ 342.28
$ 28.52

$ 303.23
$ 25.27

$ 280.56
$ 23.38

Residents Total Payments

$ 8,138

$ 8,899

$ 9,400

$ 10,100

--

+9%

+16%

+24%

Future Replacement/Maint

.(2)

% Variance (Based on
Total Payments)

(1) Rates based on the following years of rate increase in advance of project to lower the finance amount:
1 for 5 yr, 6 for 10-yr, 11 for 15-yr and 16 for 20 years. Rates based on 4,568 services. Rates
account for short term improvements per Table xi, but do not include Future Replacement/Maint
Costs.
(2) Future worth of estimated $100,000/year equipment replacement/maintenance costs beginning with
$100,000 in Year 5.
(3) Rates are based on 2% inflation for future values and 2.5% SRF loan rate (2.0 % loan + 0.5% loan
initiation fee).

The implementation analysis showed that the 5-Year Option has the lowest overall cost
to rate payers; however, additional benefits could be gained by a project that will be
constructed and operational in 10 years by approximately March 1, 2027. Moving the
project back 5 years lowers monthly rates slightly and allows time for the City to
construct the proposed I&I improvements by January 1, 2020 and to evaluate the
impact over a few years to see if flows can be lowered from assumptions in this report.
A reduction in peak flows could lead to a reduction in some treatment facility sizing.
Therefore, the recommended implementation period is to construct a combined
plant in Year 10.
To prepare for this, the City should proceed to raise rates as soon as possible, so that
resources can be saved to lower the financed amount. The City should also request a
variance from the IDNR for extending the Disinfection Compliance Schedule from March
1, 2019 to March 1, 2027 which is an 8-year extension request. An extension request
has been made to the IDNR NDPES Section on March 29, 2017 (see Appendix C) as part
of a disinfection letter report in advance of submittal of this overall facility plan and a
conference call was held between the City, FOX and IDNR on May 15, 2017 to discuss
this request. The IDNR indicated that additional financial information would be needed
and FOX discussed that submittal of the overall facility plan would provide additional
details for the IDNR’s consideration of this extension request.
Due to the magnitude of the proposed project and the fact that the City would be
providing increased treatment by committing to implement biological nutrient removal
(BNR) in the next 10 years, the IDNR may be receptive to this proposal, but that is yet
to be determined. Constructing UV disinfection as part of a combined overall project is
the most cost-effective option for the City as constructing UV disinfection separately
requires the City to pay for construction administration/observation services for multiple
projects rather than a single combined project. Also, if disinfection is required to be
implemented at both WWTFs by 2019, it is estimated that this will cost the City
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approximately $1.1 million beyond a combined project, since the NE WWTF facilities will
abandoned and largely non-reusable once a combined facility is constructed.
Considering the enormous impact this project will have on the City’s rates, any costsavings measures are beneficial to residents. It is possible that the City may have to
implement disinfection at one or both plants by 2019 as required in the City’s current
NPDES permits. We do not feel the IDNR would allow the City to extend the Disinfection
Compliance Schedule beyond the recommended time frame.
Table xiii summarizes the estimated capital cost breakdown for improvements under the
recommended option.
Table xiii – Combined Plant Recommended Option Cost Summary
General Project Requirements
General Requirements
Demolition
Sitework & Piping
18” Force Main from NE to SW WWTF
Pump Station at Northeast Plant
Influent Headworks Replacement
Buildings
Process Equipment, Systems, Tanks
Final Clarifiers
Pump Stations
UV Disinfection
Sludge Thickening and Sludge Storage
Mechanical, HVAC, Painting and Electrical
Subtotal - Construction Cost
20% Contingencies
Total Estimated Construction Cost
15% Engineering, Legal & Administration
Total Recommended Improvement Cost
for Combined Plant

Opinion of Cost for
Option B - Oxidation Ditch

$850,000
$750,000
$800,000
$450,000
$1,000,000
$3,200,000
$1,300,000
$700,000
$950,000
$1,850,000
$5,100,000
$900,000
$3,610,000
$21,460,000
$4,290,000
$25,750,000
$3,860,000
$29,610,000

With the recommended option, there are additional short-term improvements
recommended to address structural, process and electrical concerns noted during the
site inspections as listed below. These improvements are recommended to be
completed in the next few years and are additional capital costs beyond those listed in
Tables xii and xiii.
A summary of recommended short-term improvements totaling $1.28 million is listed
below:
Northeast Plant Short-Term Improvements
• Replace recirculation pumps and structure with new structure, pumps, and
electrical controls. Connect to existing piping to flow control structure.
(est. $230,000)
• Replace existing grit removal system. (est. $150,000)
• Demolish old control building and chemical feed building. (est. $120,000)
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•

•
•

Upgrade electrical system at plant, specifically replace motor control
center, correct rated area deficiencies, corroded and broken conduit, and
broken lights in existing buildings. (est. $85,000)
Drain and inspect clarifier structures. Repair as required. (est. $175,000)
Total short-term improvements = $760,000

Southwest Plant Short-Term Improvements
• Upgrade electrical system at plant, specifically replace motor control
center, correct rated area deficiencies, corroded and broken conduit, and
broken lights in existing buildings. (est. $165,000)
• Install dissolved oxygen control system and safety equipment in digester
building (est. $30,000)
• Install aerated septage/recycle/leachate holding tank to allow for slow
control of slug-load wastes into the treat facility rather than discharging
directly to the stormwater equalization basins (est. $150,000)
• Drain and inspect clarifier structures. Repair as required. (est. $175,000)
• Total short-term improvements = $520,000
A final comment regarding the recommended alternative is that the affordability of the
proposed improvements and a detailed financial analysis have not been included as part
of this report. A detailed financial analysis and exploration of alternate means of funding
should be explored.

VII. SCHEDULE FOR RECOMMENDED IMPROVEMENTS
The schedule for recommended improvements is summarized in Table xiv below.
Table xiv – Schedule for Recommended Improvements
Milestone
1. Special Council Meeting to Review Draft Report
Recommendation
2. City to Provide Comments/Confirm Desired Alternative

Schedule
February 27, 2017
Mid-March 2017

3. Draft Disinfection Letter Report to City

Mid-March 2017

4. FOX to Finalize Facility Reports

Late March 2017

5. Disinfection Letter Report to IDNR

March 29, 2017

6. Draft Anti-Degradation Analysis to City (based on selected
alternative)
7. City Provides Comments on Anti-Deg Analysis

Late April 2017
Early-May 2017

8. Final Anti-Deg Analysis Public Comment Period (30-Days)

Early-June 2017

9. Final Anti-Degradation Analysis & Final Wastewater Facility
Plan Submittals to IDNR
10. Nutrient Reduction Strategy Submittal to IDNR

Late July to EarlyAugust 2017
August 2017

11. Collection System I&I Improvements Evaluation (3 Yrs)

Jan. 2020 – Dec 2022

12. Pre-Design Planning Wastewater Flows/Loads Analysis
(Determine Need for Adjustments)
13. Combined Facility Plant/Force Main Design (Easements)

Jan. 2023 – June 2023
June 2023 – Dec. 2024

14. Combined Facility Construction

Jan. 2025 – March 2027
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PART 1 – INTRODUCTION
1.1

BACKGROUND AND SCOPE

The City of Oskaloosa, Iowa owns and operates two wastewater treatment systems. The
Northeast plant uses a single stage trickling filter system. The original plant was
constructed approximately 60 to 80 year ago. The plant was upgraded in 1974, 1991,
1994, and 1996. The system has provided the City with more than sixty years of reliable
operation with several major improvements.
The Southwest plant uses a conventional activated sludge system. The plant was
originally installed in 1974. The plant was expanded in 1994 with additional aeration
capacity. The anaerobic digester mixers were upgraded in 2001. Additional equalization
capacity was added in 2003.
Sanitary sewer improvements have been ongoing. Additional collection system
improvements to reduce infiltration and inflow are planned.
In addition, the wastewater treatment plant discharge permit was renewed by the Iowa
Department of Natural Resources (IDNR) on December 1, 2015. The renewed permit
includes much lower ammonia limits and the need for effluent disinfection. The new
permit also requires completion of a nutrient feasibility study to determine the feasibility
of removing nutrients at the plant. A compliance schedule included in the new permit
requires that the disinfection requirements be met by February 1, 2019. The Northeast
plant is also required to meet a copper limit by November 1, 2020 or earlier.
Due to the age of the plants, new effluent requirements, and increases in loading to the
system, the City of Oskaloosa contracted with FOX Engineering Associates, Inc. to
prepare a facility plan that also serves as a Nutrient Reduction Strategy. This study is
intended to establish capacities, identify system needs, evaluate alternatives and
provide recommendations to aid the City in prioritizing and planning for necessary
improvements. Additional details are presented in the appropriate sections of this
report.

1.2

GENERAL DESCRIPTION OF THE FACILITIES

The existing wastewater facilities generally consist of the following:
•
•

Collection system consisting of a network of gravity sewers and remote
wastewater lift stations and force mains.
Two wastewater treatment facilities that each include:
o Flow equalization and pump station.
o Preliminary treatment including screening and grit removal.
o Primary clarification.
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Northeast Plant
•
•
•
•
•

Trickling filter treatment system including trickling filter and pumping facilities.
Secondary clarification.
Tertiary clarification.
Disinfection system (not operational)
Biosolids holding tank.

Southwest Plant
•
•
•
•

Activated sludge system with return sludge and waste sludge systems.
Secondary clarification.
Disinfection facilities (not operational)
Biosolids treatment, including anaerobic digestion and sludge holding tank.

A detailed discussion of the existing treatment facilities is included in Part 4 of this
report.
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PART 2 – BASIS OF EVALUATION AND DESIGN
2.1

PLANNING PERIOD

Municipal facilities such as wastewater treatment plants are capital intensive, cannot be
easily expanded in capacity and have a long service life. When planning major
modifications or expansions to such a facility, a planning period of twenty years is generally
selected. The year 2040 has been chosen as the design year for this evaluation, providing a
planning period of approximately twenty years.
Therefore, it is intended that any major project improvements constructed as a result of this
study would serve the City of Oskaloosa for a minimum of twenty years. This is predicated
upon several assumptions, the most important being the validity of projections for
population, wastewater flows and wastewater loads; future regulations relating to effluent
limitations and water quality; and the commitment of the City to undertake a regular
program of preventative maintenance and equipment repair and replacements as needed
during the life of such facilities.

2.2

PLANNING AREA

The planning area is limited to the incorporated area of the City of Oskaloosa Iowa, and
those lands immediately adjacent that may be incorporated into their sanitary sewer system
during the planning period.

2.3

POPULATION PROJECTIONS

Wastewater treatment needs for domestic and commercial uses is very closely related to the
population served. Residential and commercial/industrial wastewater sources have made up
most of the wastewater treatment demand in the past, and this trend is anticipated to
continue in the future. Therefore, future wastewater treatment demand has been based on
the projected future population.
The combined population of the City of Oskaloosa shrank between 1950 and 1990. Since
1990, the reported population has increased at a rate of about 0.4% per year. The 2010
population of 11,541 is the highest recorded.
Obviously, economic activity in the state as a whole and industrial activity in a particular
geographical area can have a significant effect on population growth. Observation of past
population growth is not necessarily an accurate predictor of future growth, but it does
provide an indicator of the probable limits of the magnitude of changes. Since 1950, the
population has varied between 10,632 and 11,541 people.
Given the size, location and current economic health of the Oskaloosa area, and to allow for
some growth, it appears reasonable to anticipate a population growth of approximately
0.4% per year. With this projected growth rate applied starting with the 2010 population,
the resulting design population for year 2040 is 12,800 people. This value represents an
overall population increase of 11.7% from 2010 to 2040. Figure 2-1 shows a graphical
representation of this projection.
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Figure 2.1 Historical Population and Projected Growth for the City of Oskaloosa

2.4

WASTEWATER TREATMENT STANDARDS
Treatment plant discharges are subject to the provisions of the Federal Clean Water Act and
regulations issued by the Iowa Department of Natural Resources (IDNR) and the U.S.
Environmental Protection Agency (EPA). The IDNR issues each treatment plant a National
Pollutant Discharge Elimination System (NPDES) Permit, which allows the facility to
discharge a treated wastewater stream within the specified effluent limitations, monitoring
requirements and other terms.
After operating many years on a discharge permit that expired in 2007, the Oskaloosa
NPDES permit was renewed on December 1, 2015 and amended on December 1, 2016. The
renewed permit expires on November 30, 2020. The latest copies of these discharge
permits are included in Appendix B of this report.
New and modified treatment facilities must also meet current design standards established
by the IDNR. The design standards establish flow and loading requirements for unit
processes, reliability criteria for redundancy and various other requirements established to
minimize adverse impacts on the receiving stream.
Northeast Plant
The Northeast plant discharges into a small unnamed receiving stream. This creek empties
into Spring Creek.
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The 2015 permit includes standard secondary treatment effluent limits for Carbonaceous
Biochemical Oxygen Demand (CBOD5), Total Suspended Solids (TSS), toxicity and pH:
•

CBOD5:

Monthly average limits of 25 mg/L and 346 lbs/day
Weekly average limits of 40 mg/L and 554 lbs/day
85% removal

•

TSS:

Monthly average limits of 30 mg/L and 416 lbs/day
Weekly average limits of 45 mg/L and 623 lbs/day
85% removal

•

Toxicity:

Pass an annual toxicity test for Ceriodaphnia (water flea)
and Pimephales (fathead minnow)

•

pH:

Range of 6.4 to 9.0

The permit also includes limits for ammonia, E. Coli, dissolved oxygen, and copper.
•

Ammonia limits: The limits in the 2015 discharge permit are much more stringent
than those in the previous permit. This is the result of changes to Iowa’s Water
Quality Standards (WQS’s) that were enacted since the time that the previous permit
was issued. WQS’s are the rules used to set discharge permit limits.
A comparison of the 2002 and 2015 ammonia limits is provided in Table 2.1. The
ammonia removal performance of the plant is described in more detail in Part 5 of
this report.
Table 2.1 Comparison of Ammonia Concentration Limits(1)
2002 Permit Limits (mg/L)

2015 Permit Limits (mg/L)

30 Day
Average

Daily
Maximum

30 Day
Average

Daily
Maximum

January

16.0

16.0

5.2

15.2

February

18.0

18.0

5.8

14.2

March

13.0

13.0

4.5

14.7

April

8.3

9.3

2.1

15.7

May

7.2

9.3

1.8

11.1

June

5.1

9.3

1.8

6.6

July

6.3

10.2

1.1

4.5

August

6.0

8.7

1.0

5.0

September

5.7

11.0

1.5

6.1

11.0

11.0

2.8

11.1

November

9.4

9.4

3.4

14.7

December

11.0

11.0

4.0

16.0

October

(1) Average month and peak day mass limits also apply.
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•

E. Coli: Until recent years, most treatment facilities in Iowa were not required to
provide disinfection. Recent changes in Iowa’s WQS’s now require disinfection for
nearly all municipal wastewater treatment systems in Iowa. For Oskaloosa, this
requirement is reflected in its new E. Coli geometric mean limit of 630 #/100 mL.
The limit applies from March 1st through November 15th, so disinfection is not
required in the months of December, January or February. Additional treatment
equipment will be required to meet this new discharge limit.
The discharge permit includes a compliance schedule for meeting the new E. Coli
limits:
Submit Work Record Request
Submit Progress Report to IDNR
Submit Facility Plan
Submit Final Plans & Specs
Award Construction Contract
Complete Construction
Achieve Compliance

February 1, 2016 (complete)
February 1, 2017
April 1, 2017
February 1, 2018
March 1, 2018
February 1, 2019
March 1, 2019

•

Dissolved Oxygen: The 2015 permit includes a new effluent limit of 5.0 mg/L for
dissolved oxygen. Sample test results from December 2015 through February 2016
show the plant meets the effluent requirements. Based on the data results, it
appears that the facility is capable of reliably meeting the dissolve oxygen limit
without any additional equipment.

•

Nutrients: The Iowa Nutrient Reduction Strategy was released in early 2013.
These standards are applicable only to plants with a design peak month (AWW) flow
of 1.0 mgd or more. Because the design AWW flow of the Northeast plant is well
above this threshold, it is considered a “major facility” that must meet the new
requirements.
The stated purpose of the strategy is to reduce the quantity of nutrients (nitrogen
and phosphorus) leaving Iowa’s borders and ultimately flowing down the Mississippi
River into the Gulf of Mexico. As part of the strategy, larger sized wastewater
treatment plants in Iowa are required to begin monitoring and testing for nutrients.
In addition, these facilities must submit a Nutrient Feasibility Study evaluating
options for meeting new limits for nitrogen and phosphorus within two years of the
discharge permit renewal date.
The Nutrient Feasibility Study is due on December 1, 2017.

•

Copper: Special sampling completed by the city also resulted in new limits for
copper. This parameter is regulated because it can be toxic to aquatic life. The
permit includes the following limits:
Copper:

Monthly average limits of 0.01687 mg/L & 0.3517 lbs/day
Daily maximum limits of 0.0269 mg/L and 0.5608 lbs/day

The new limits for these three parameters do not become enforceable until
November 1, 2020. The permit includes a compliance schedule that requires a
compliance strategy and an annual progress report.
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Regular effluent sampling for copper was completed from December 2015 through
December 2016.
There was only one exceedance shown in 2016, which occurred in June 2016 at
104% of the monthly average concentration. The average month concentration in
March was 0.01678 mg/L, which was 99% of the average month limit. At this time,
we suggest continuing with the program as outlined in the copper compliance
strategy.
The discharge permit includes a compliance schedule for meeting the new copper
limits:
•
•
•

•

June 1, 2016: Deadline for submission to IDNR of compliance strategy
March 1, 2017: Submit 1st progress report to IDNR
Remaining Progress Reports Due:
o March 1, 2018
o March 1, 2019
o March 1, 2020
November 1, 2020: Demonstrate compliance

Southwest Plant
The Oskaloosa Southwest plant discharges into a small unnamed receiving stream. This
creek empties into Little Muchakinock Creek.
The 2015 permit includes standard secondary treatment effluent limits for Carbonaceous
Biochemical Oxygen Demand (CBOD5), Total Suspended Solids (TSS), toxicity and pH:
•

CBOD5:

Monthly average limits of 25 mg/L and 469 lbs/day
Weekly average limits of 40 mg/L and 751 lbs/day
85% removal

•

TSS:

Monthly average limits of 30 mg/L and 563 lbs/day
Weekly average limits of 45 mg/L and 844 lbs/day
85% removal

•

Toxicity:

Pass an annual toxicity test for Ceriodaphnia (water flea)
and Pimephales (fathead minnow)

•

pH:

Range of 6.4 to 9.0

The permit also includes limits for ammonia, E. Coli, and dissolved oxygen.
•

Ammonia limits: The limits in the 2015 discharge permit are much more stringent
than those in the previous permit. This is the result of changes to Iowa’s Water
Quality Standards (WQS’s) that were enacted since the time that the previous permit
was issued. WQS’s are the rules used to set discharge permit limits.
A comparison of the 2002 and 2015 ammonia limits is provided in Table 2.2. The
ammonia removal performance of the plant is described in more detail in Part 5 of
this report.
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Table 2.2 Comparison of Ammonia Concentration Limits(1)
2002 Permit Limits (mg/L)

2015 Permit Limits (mg/L)

30 Day
Average

Daily
Maximum

30 Day
Average

Daily
Maximum

January

15.0

15.0

5.2

15.2

February

16.0

17.0

5.8

14.2

March

12.0

12.0

4.5

12.0

April

6.1

8/8

2.1

8.8

May

5.4

8.8

1.8

8.8

June

4.1

8.8

1.3

6.4

July

4.5

9.1

1.1

4.2

August

4.3

7.8

1.0

4.8

September

4.4

10.0

1.5

5.8

October

8.1

10.0

2.8

10.0

November

9.1

9.1

3.4

9.1

December

10.0

10.0

4.0

10.0

(1) Average month and peak day mass limits also apply.

•

E. Coli: Until recent years, most treatment facilities in Iowa were not required to
provide disinfection. Recent changes in Iowa’s WQS’s now require disinfection for
nearly all municipal wastewater treatment systems in Iowa. For Oskaloosa, this
requirement is reflected in its new E. Coli geometric mean limit of 630 #/100 mL.
The limit applies from March 1st through November 15th, so disinfection is not
required in the months of December, January or February. Additional treatment
equipment will be required to meet this new discharge limit.
The discharge permit includes a compliance schedule for meeting the new E. Coli
limits:
Submit Work Record Request
Submit Progress Report to IDNR
Submit Facility Plan
Submit Final Plans & Specs
Award Construction Contract
Complete Construction
Achieve Compliance

February 1, 2016 (complete)
February 1, 2017
April 1, 2017
February 1, 2018
March 1, 2018
February 1, 2019
March 1, 2019

•

Dissolved Oxygen: The 2015 permit includes a new effluent limit of 5.0 mg/L for
dissolved oxygen. Sample test results from December 2015 through February 2016
show the plant meets the effluent requirements. Based on the data results, it
appears that the facility is capable of reliably meeting the dissolved oxygen limit
without any additional equipment.

•

Nutrients: The Iowa Nutrient Reduction Strategy was released in early 2013.
These standards are applicable only to plants with a design peak month (AWW) flow
of 1.0 mgd or more. Because the design AWW flow of the Southwest plant is well
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above this threshold, it is considered a “major facility” that must meet the new
requirements.
The stated purpose of the strategy is to reduce the quantity of nutrients (nitrogen
and phosphorus) leaving Iowa’s borders and ultimately flowing down the Mississippi
River into the Gulf of Mexico. As part of the strategy, larger sized wastewater
treatment plants in Iowa are required to begin monitoring and testing for nutrients.
In addition, these facilities must submit a Nutrient Feasibility Study evaluating
options for meeting new limits for nitrogen and phosphorus within two years of the
discharge permit renewal date.
The Nutrient Feasibility Study is due December 1, 2017.
Future Regulations
In 2013, the US EPA adopted new water quality standards for ammonia that are 30-50%
lower than current Iowa standards for ammonia. These more stringent ammonia standards
are based on research showing that fresh water mussels and snails are more sensitive to
ammonia than other aquatic life. IDNR is currently evaluating the impacts of implementing
these new standards. If adopted, it is expected that facilities could start receiving even
more stringent ammonia limitations within the following few years. At this time, it appears
that the new ammonia standards won’t be fully addressed by IDNR until 2018 or later.

2.5

BIOSOLIDS MANAGEMENT RULES

Current federal regulations for the utilization or disposal of biosolids and biosolids products
are found in 40 CFR Part 503: Standards for the Use or Disposal of Sewage Sludge. The
503 regulations establish levels with respect to metal concentrations and pathogen
densities. The higher the biosolids quality, the fewer the restrictions imposed on the use of
these biosolids. Part 503 regulates the following practices:
•
•
•

Land application - includes bulk land application, distribution and marketing.
Surface disposal - includes lagoons, monofills and some dedicated land application.
Incineration - includes sludge only incinerators.

Land application of biosolids requires that the material meets pollutant limits, pathogen
requirements and vector attraction reduction requirements. The State of Iowa adopted
revised sludge rules for land application of sewage sludge in 1994 to be compatible with the
Federal regulations.
IAC Chapter 67 provides for three classes of sludge based on pollutant levels, pathogen
requirements and vector attraction reduction requirements. Class I sludge criteria include
more limiting pollutant levels and a higher level of pathogen reduction. However, Class I
sludge has less management practice restrictions for disposal due to its excellent quality.
Class I biosolids may be applied to lawns and home gardens in addition to agricultural land.
Class II sludge criteria provide for sludge of normal quality that may not meet one of the
more stringent requirements for Class I. Class II biosolids may be land applied to
agricultural land, but cannot be applied to lawns or home gardens. In addition, more
stringent management practice limits are imposed in the regulations for Class II sludge to
further protect the public.
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Class III sewage sludge is any sewage sludge that does not meet the criteria for either Class
I or Class II sludge. Class III sludge cannot be land applied for beneficial use and must be
disposed of according to the surface disposal or incineration requirements contained in the
Federal Part 503 regulations.
In Iowa, very few municipal wastewater treatment facilities produce Class I or Class III
biosolids. Class I biosolids are generally not produced due to the relatively high cost of
treatment required to generate such high quality biosolids. Because Class III biosolids
cannot be land applied, they are generally avoided due to their high disposal costs. Given
these factors and the ample agricultural ground available for land application, Class II
biosolids are produced by the vast majority of municipal wastewater treatment facilities in
Iowa.
The Oskaloosa biosolids treatment facility (located at the Southwest plant) utilizes a sludge
treatment process that is capable of producing Class II biosolids. Given the large quantity
of nearby agricultural land for land application, production of Class I biosolids is not
required.

2.6

WASTEWATER TREATMENT FLOWS

General
In order to determine current wastewater flows and loadings, daily data from the plants’
records were collected and evaluated. Available daily data spanned from January 1, 2010
through December 31, 2016 with some missing data from February 2010 to June 2010.
Additional monthly data was obtained from the IDNR for January 2008 to December 2009 to
confirm that the 7-years daily data was a good basis of design and that no additional peak
flow/loading periods were experienced in the two years prior. The 2008 to 2009 monthly
summaries from IDNR did not present any additional peak flow/loading scenarios; therefore,
the historical wastewater flows/loads within this report were based on the 7-years daily data
from 2010 to 2016. Information from this data was used in conjunction with other general
design criteria to establish projected design flows and loadings anticipated for the end of the
20-year design period. Wastewater flows are addressed in this section, while loadings and
biosolids are addressed in the sections that follow.
Current design flows were established based on the flow metering data included in the
plant’s records and as defined in the IDNR Design Standards. Definitions for each of the
design flows are summarized below:
•
•
•
•
•

Average Flow is defined as the average of the daily volumes received over a 12month period.
Average Dry Weather (ADW) flow is defined as the daily average flow when
groundwater is at or near normal and runoff is not occurring.
Average Wet Weather (AWW) flow is defined as the daily average flow for the
wettest thirty consecutive days on record.
Maximum Wet Weather (MWW) flow is defined as the total maximum flow
received in a 24-hour period when groundwater is high and runoff is occurring.
Peak Hour Wet Weather (PHWW) flow is defined as the total maximum flow
received in one hour when the groundwater is high, runoff is occurring and
domestic, commercial and industrial flows are at their peak. IDNR Standards
state that the runoff flow component shall be adjusted to the storm event of a 2inch/hour rainfall which is approximately a 10-year storm event.
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The average dry weather (ADW) flow is the average of the flows during months that best
represent the dry weather conditions described above. For the purposes of planning in this
report, ADW flow was determined based on the average of the January flows. The average
wet weather (AWW) flow was calculated by finding the maximum month flow rate to the
plant. This includes all flow to the plant including that treated by the system, diverted to the
storm water equalization basins and bypassed from the collection system.
Precipitation Analysis for Design Flow Estimation
A precipitation analysis was conducted to determine which periods of maximum wastewater
flow events were during rated storm events for planning of design treatment plant
capacities. IDNR Standards (14.4.5.1.d) state that the PHWW flow to the plant must be
adjusted to the storm event of a 2-inch/hour rainfall which is approximately a 10-year
storm event. Based on the IDNR’s approval of wastewater treatment facilities sizing for
past projects in recent years, the goal within this report is for the treatment plant including
secondary treatment facilities and stormwater equalization basins to be able to handle a 10year storm event without overflow from within the plant or from the equalization ponds.
This is considered a reasonable design criteria that balances economics with waterway
protection. Above a 10-year storm event, any overflow from the stormwater equalization
facilities would still be considered a violation if overflow testing showed that the effluent
quality for the overflow blended with plant effluent was above NPDES permit limits. This is
commonly called a “Non-Actionable Violation” for which the IDNR does not typically seek
enforcement. If overflow testing shows that the overflow blended with plant effluent is
below NPDES permit limits, no violation would be incurred.
A rainfall analysis was conducted based on 20-years rainfall data from the National Oceanic
and Atmospheric Administration (NOAA). The top storms events in the past ten years in
order of extremity are presented in Table 2.3. In addition, the maximum 30-day rainfall
accumulation in the past 10 years occurred from 7/13/10 through 8/11/10. This correlates
to the period of maximum 30-day consecutive wastewater flows (7/18/10 – 8/16/10) at
both the Northeast and Southwest plants. Table 2.3 bellows summarizes the top 7 storm
events since 2010 and shows the variation in storm period depending on the storm duration
considered.
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Table 2.3. Summary of Major Storm Events from 2010 – 2016
Storm Period

1. July 23 – Aug.
21, 2010

Rated Storm Event Based on Storm Duration
1-Day

2-Day

4-Day

7-Day

10-Day

20-Day

30-Day

5-Yr

25-Yr

10-Yr

5-Yr

25-Yr

25-Yr

10-Yr

(6.3”)

(6.3”)

(6.35”)

(8.72”)

(11.87”)

(12.56”)

(4.0”)

2nd

(8/10/10)
2. Aug. 15 – Sept
13, 2014

10-Yr

10-Yr

5-Yr

2-Yr

5-Yr

5-Yr

2-Yr

(5.05”) 1st

(5.15”)

(5.2”)

(5.58”)

(6.45”)

(9.86”)

(10.61”)

(9/10/14)
3. April 10 – May 9,
2013

2-Yr

2-Yr

2-Yr

1-Yr

10-Yr

2-Yr

2-Yr

(3.82”) 3rd

(4.13”)

(4.45”)

(4.54”)

(7.52”)

(7.7”)

(9.52”)

(4/18/13)
4. May 23 – June
21, 2011

n/a

1-Yr

n/a

5-Yr

2-Yr

2-Yr

5-Yr

(2.6”) 8th

(3.13”)

(3.13”)

(5.73”)

(5.73”)

(8.36”)

(11.05”)

(6/10/11)
5. July 1 – July
30th, 2016

n/a

n/a

1-Yr

2-Yr

2-Yr

2-Yr

1-Yr

(2.44”) 9th

(2.48”)

(3.95”)

(5.04”)

(5.93”)

(8.36”)

(8.61”)

(7/20/16)
6. Sept. 16 – Oct.
15, 2014

2-Yr

2-Yr

2-Yr

1-Yr

n/a

n/a

n/a

(3.74”) 4th

(4.02”)

(4.08”)

(4.46”)

(4.46”)

(5.03”)

(5.19”)

2-Yr
(10.59”)

(10/14/14)
7. June 2 – July 1,
2014

n/a

n/a

n/a

2-Yr

1-Yr

1-Yr

(2.21”) 13th
(6/27/14)

(2.21”)

(3.01”)

(4.88”)

(4.98”)

(7.14”)

Once the maximum rainfall periods were determined, the maximum day flows were
compared to these records to confirm a correlation. These comparisons are presented in
Tables 2.4 and 2.5, below. The maximum day flows correlated well with the top two
recorded storm periods which confirms the accuracy of the flow data. For the Southwest
WWTF, there were no records of M-Street pumping to Flow Equalization Basin 2, so
estimates were made during these peak flow times.
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Table 2.4 NE Plant Maximum Day Flows from 2010-2016
Date

Flow (MGD)

1-Day Storm Event

1.

4/17/2013

8.187

2-Year Storm

2.

8/10/2010

8.041

5-Year Storm

3.

9/10/2014

7.098

10-Year Storm

4.

8/11/2010

6.891

Non-rated storm

5.

6/14/2011

6.616

Non-rated storm

6.

6/30/2014

6.436

Non-rated storm

7.

7/24/2010

6.329

Non-rated storm

8.

10/13/2014

6.111

Non-rated storm

9.

4/18/2013

5.987

2-Year Storm

5.839

2-Year Storm

10. 10/14/2014

Table 2.5 SW Plant Maximum Day Flows from 2010-2016
Date

Flow (MGD)

1-Day Storm
Event

1.

8/10/2010

9.799

5-Year Storm

2.

12/13/2015

9.676

Non-rated storm

3.

6/30/2014

8.461

Non-rated storm

4.

9/10/2014

8.357

10-Year Storm

5.

8/11/2010

8.311

Non-rated storm

6.

10/14/2014

8.036

2-Year Storm

7.

10/13/2014

7.204

Non-rated storm

8.

7/28/2015

6.912

Non-rated storm

9.

9/9/2014

6.842

Non-rated storm

6.420

Non-rated storm

10.

4/17/2013

Design Plant Flow Determination
The design plant flow was determined for both plants as the maximum flow to be treated
through the mechanical plant with all flows above that diverted to the flow equalization
basins. Results from the rainfall analysis in combination with the wastewater flows analysis
were used to determine the period of evaluation that represent a 10-year storm. The period
of maximum 30-day flow from July 18 to August 16, 2010 was used as the period of
evaluation for both plants. This period represents a range of storm events varying from a
5-Year to 25-Year storm depending on which duration of storm is considered. Based on a
30-day rainfall event, this period represents a 10-Year storm event.
For each plant, the daily flow records for these periods were evaluated with a trial and error
method of sizing to determine the combination of flow equalization and mechanical plant
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design that would prevent flow equalization basin overflows during the evaluation period.
The mechanical plant sizing criteria is based on a target 3-5 days stormwater return period
to prevent algal growth and biological activity within the Flow Equalization Basins. Also, the
basins should be large enough to contain the wastewater flows during a 10-year storm
event and prevent overflow. The results of this analysis showed that existing equalization
basins at each plant had sufficient volume to handle these storm events, but the mechanical
treatment capacities would need to be upsized approximately 25 to 83%. Figures 2.1 and
2.2 below illustrate the method used to determine the design criteria for mechanical plant
flow termed “Design Plant Flow”. The figures show that the Northeast plant should be
upsized from 4.0 to 5.0 MGD and the Southwest plant should be upsized from 3.0 to 5.5
MGD to adequately treat wastewater during a 10-year storm event and prevent flow
equalization basin overflows which have occurred frequently in the past.

10
9

8
Total Flow, MGD

7.4 = Required EQ Capacity
7

Plant Flow w/ EQ Return, MGD
8
6

7
5

6
5.0 = Design Plant Flow

5

4

4

3

3

EQ Basin Volume, MGal

Wastewater Flow, MGD

EQ Basin Volume, Mgal

2
2
1

1
0
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Figure 2.1 – Northeast WWTF Design Plant Flow vs. EQ Sizing
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Figure 2.2 – Southwest WWTF Design Plant Flow vs. EQ Sizing

Summary of Current Flows and Design Flows
The resulting current flows and design flows are summarized in Tables 2.6 and 2.7. 2040
design flows were calculated by adding the anticipated increase from the projected
population growth to the current design flows. The average flow increase was calculated
using 120 gallons/capita/day (gpcd). The ADW flow increase used 100 gpcd. AWW flow used
200 gpcd. MWW flow used 400 gpcd. The peak hour wet weather flow was assumed to
decrease due to the ongoing collection system repairs.

FOX Engineering Associates, Inc.
File No. 2070-16A.300
August 8, 2017

Page 2-13

Table 2.6 Northeast Plant Current Flows and Projected Design Flows
Parameter

NPDES
Permit

Current
Flows

Added for
Residential
Growth

Added for
Industrial
Growth(6

I&I
Removal
by 2020

2040
Design
Flows

MGD

MGD

MGD

MGD

MGD

(gpcd)

(gpcd)

Flows
MGD

Average

Flow(1)

--

Average Dry Weather
Flow (ADW)(1)

0.783

Average Wet Weather
Flow (AWW)(1)

1.661

Maximum Wet Weather
Flow (MWW)(1)
Peak Hour Wet Weather
Flow (PHWW)(1)
Design Plant Flow(2)
(1)
(2)
(3)
(4)
(5)
(6)

--

1.03

0.066

(198)

(120)

0.96

0.055

(184)

(100)

2.90(4)

0.082

(556)

(150)

(5)

8.19

0.109

(1570)

(200)

13.8

0.164

(2647)

(300)

(gpcd)
0.103

0.00

1.2
(208)

0.096

0.00

1.1
(191)

0.290

0.19

3.1
(538)

0.580

0.54

8.3
(1441)

0.580

0.80

13.7
(2378)

4.024

5.0

Flows includes those to the plant and the flow equalization basin.
Design Plant Flow is the max flow to the mechanical plant with excess flow diverted to Flow EQ Basin.
Current flows are based on daily records from Jan. 2010 -Dec. 2016 (excluding Feb – Jun 2010).
Current AWW occurred July 18 – Aug. 16, 2010 during a 10-Year, 30-Day storm event.
Current MWW occurred on 4/17/13 during a 2-Year storm event.
Industrial growth based on 10% growth allowance from existing AWW flows and estimates.

Table 2.7 Southwest Plant Current Flows and Projected Design Flows
Parameter

NPDES
Permit

Current
Flows

Flows
MGD

Average Flow(1)

Average Dry Weather
Flow (ADW)(1)
Average Wet Weather
Flow (AWW)(1)

--

0.745

2.250

Maximum Wet Weather
Flow (MWW)(1)
Peak Hour Wet Weather
Flow (PHWW)(1)
Design Plant Flow(2)
(1)
(2)
(3)
(4)
(5)
(6)

--

3.000

Added for
Residential
Growth

Added for
Industrial
Growth(6

I&I
Removal
by 2020

MGD

MGD

MGD

MGD

(gpcd)

(gpcd)

1.00

0.080

(157)

(120)

0.92

0.067

(144)

(100)

(4)

3.11

0.100

(488)

(150)

9.80(5)

0.133

(1538)

(200)

15.3

0.200

(2401)

(300)

2040
Design
Flows
MGD
(gpcd)

0.100

0

1.2
(170)

0.092

0

1.1
(156)

0.311

0.16

3.4
(483)

0.600

0.49

10.0
(1420)

0.600

0.67

15.4
(2188)
5.5

Flows includes those to the plant and the flow equalization basin.
Design Plant Flow is the max flow to the mechanical plant with excess flow diverted to Flow EQ Basin.
Current flows are based on daily records from Jan. 2010 -Dec. 2016 (excluding Feb – Jun 2010).
Current AWW occurred July 18 – Aug. 16, 2010 during a 10-Year, 30-Day storm event.
Current MWW on 8/10/10 during a 5-Year storm. (Flow includes estimates from M-St. Pump Station)
Industrial growth based on 10% growth allowance from existing AWW flows and estimates.
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The potential for combining the existing wastewater plants is also considered as an option
within this Facility Report and Table 2.8 below sets forth the flow criteria used for the
combined plant options discussed throughout this report.
Table 2.8 Combined Plant Current Flows and Projected Design Flows
Parameter

NPDES
Permit

Current
Flows

Flows
MGD

Average Flow(1)

--

Average Dry Weather
Flow (ADW)(1)

n/a

Average Wet Weather
Flow (AWW)(1)

n/a

Maximum Wet Weather
Flow (MWW)(1)
Peak Hour Wet Weather
Flow (PHWW)(1)
Design Plant Flow(2)
(1)
(2)
(3)
(4)
(5)
(6)

2.7

--

Added for
Residential
Growth

Added for
Industrial
Growth(6)

I&I
Removal
by 2020

MGD

MGD

MGD

MGD

(gpcd)

(gpcd)

2.030

0.146

(175)

(120)

1.880

0.121

(162)

(100)

6.010

0.182

(519)

(150)

17.987

0.243

(1552)

(200)

29.1

0.364

(2511)

(300)

n/a

2040
Design
Flows
MGD
(gpcd)

0.203

0

2.4
(188)

0.188

0

2.2
(172)

0.601

0.35

6.4
(500)

1.200

1.03

18.4
(1438)

1.200

1.48

29.2
(2281)
10.5

Flows includes those to the plant and the flow equalization basin.
Design Plant Flow is the max flow to the mechanical plant with excess flow diverted to Flow EQ Basins.
Current flows are based on daily records from Jan. 2010 -Dec. 2016 (excluding Feb – Jun 2010).
Current AWW occurred July 18 – Aug. 16, 2010 during a 10-Year, 30-Day storm event.
Current MWW on 8/10/10 during a 5-Year storm. (Flow includes estimates from M-St. Pump Station)
Industrial growth based on 10% growth allowance from existing AWW flows and estimates.

WASTEWATER TREATMENT LOADINGS

Historical loading data was provided by IDNR as reported on the City’s monthly operating
reports (MOR’s) also known as Daily Monitoring Reports (DMRs). Monthly data reviewed
spanned from January 2010 through December 2016. Daily data spanned from January 1,
2010 through December 31, 2016. Information from this data was used in conjunction with
other general design criteria to establish projected design loadings anticipated for the end of
the 20-year design period.
The resulting design loadings are summarized in Tables 2.9 and 2.10. 2040 design loadings
were estimated based on the projected increase in population over the design period. The
per capita increase in BOD5 loading was 0.170 pounds per day (ppd) average, 0.220 ppd for
the maximum month, and 0.330 ppd for the maximum day. The per capita increase for TSS
loading was 0.200 ppd for average, 0.250 ppd for maximum month, and 0.375 ppd for
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maximum day. The per capita increase in TKN loading was 0.036 ppd for average, 0.040
ppd for maximum month, and 0.060 for maximum day.

Table 2.9 Northeast Plant Current and Projected Influent Loadings
BOD5(1)

TSS(2)

TN(3)

TKN(3)

TP(4)

lbs/day

lbs/day

lbs/day

lbs/day

lbs/day

(ppcd)

(ppcd)

(ppcd)

(ppcd)

(ppcd)

786 (0.151)

737 (0.141)

150 (0.029)

143 (0.027)

21 (0.004)

1,642 (0.315)

2,153 (0.413)

272 (0.052)

257 (0.049)

41 (0.008)

3,914 (0.751)

3,582 (0.687)

452 (0.087)

434 (0.083)

41 (0.008)

93 (0.17)

109 (0.20)

20 (0.037)

20 (0.036)

2 (0.004)

Maximum Month

120 (0.22)

137 (0.25)

23 (0.042)

22 (0.040)

4 (0.008)

(5)

180 (0.33)

205 (0.375)

34 (0.062)

33 (0.060)

5 (0.010)

78.6

73.7

15

14.3

2.1

Maximum Month

164.2

215.3

27.2

25.7

4.1

(5)

391.4

358.2

45.2

43.4

4.1

957 (0.166)

920 (0.160)

185 (0.032)

177 (0.031)

25 (0.004)

Maximum Month

1,926 (0.334)

2,505 (0.435)

322 (0.056)

305 (0.053)

49 (0.009)

Maximum Day

4,486 (0.779)

4,145 (0.720)

531 (0.092)

510 (0.089)

51 (0.009)

Parameter

Current Loadings:
Average
Maximum Month(5)
(5)

Maximum Day

Residential Growth:
Average
(5)

Maximum Day

Industrial Growth:
Average
(5)

Maximum Day

2040 Design Loadings:
Average

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

(1) BOD5 = Five Day Biochemical Oxygen Demand
TSS = Total Suspended Solids
TN = Total Nitrogen & TKN = Total Kjeldahl Nitrogen.( organic nitrogen plus ammonia nitrogen.)
TP = Total Phosphorus.
Maximum Month & Maximum Day loads are based on 99th percentile.
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Table 2.10 Southwest Plant Current and Projected Influent Loadings
BOD5(1)

TSS(2)

TN(3)

TKN(3)

TP(4)

lbs/day

lbs/day

lbs/day

lbs/day

lbs/day

(ppcd)

(ppcd)

(ppcd)

(ppcd)

(ppcd)

1,309 (0.205)

1,313 (0.206)

196 (0.031)

188 (0.029)

37 (0.006)

Maximum Month

2,413 (0.379)

2,780 (0.436)

430 (0.067)

429 (0.067)

62 (0.016)

(5)

4,566 (0.716)

5,345 (0.839)

689 (0.108)

670 (0.105)

97 (0.015)

113 (0.17)

133 (0.20)

25 (0.037)

24 (0.036)

3 (0.004)

Maximum Month

147 (0.22)

167 (0.25)

28 (0.042)

27 (0.040)

5 (0.008)

(5)

220 (0.33)

250 (0.375)

42 (0.062)

40 (0.060)

7 (0.010)

Average

131

131

19.6

18.8

3.7

Maximum Month(5)

241

278

43

42.9

6.2

Maximum Day(5)

457

535

68.9

67

9.7

Average

1,553 (0.221)

1,578 (0.224)

241 (0.034)

231 (0.033)

43 (0.006)

Maximum Month

2,801 (0.398)

3,225 (0.458)

501 (0.071)

499 (0.071)

74 (0.010)

Maximum Day

5,243 (0.745)

6,130 (0.871)

800 (0.114)

777 (0.110)

113 (0.016)

Parameter

Current Loadings:
Average
(5)

Maximum Day

Residential Growth:
Average
(5)

Maximum Day

Industrial Growth:

2040 Design Loadings:

(1)
(2)
(3)
(4)
(5)

BOD5 = Five Day Biochemical Oxygen Demand
TSS = Total Suspended Solids
TN = Total Nitrogen & TKN = Total Kjeldahl Nitrogen.( organic nitrogen plus ammonia nitrogen.)
TP = Total Phosphorus.
Maximum Month & Maximum Day loads are based on 99th percentile.

Table 2.11 below forth the loading criteria used for the combined plant options discussed
throughout this report.
Table 2.11 Combined Plants Projected Influent Loadings
BOD5(1)

TSS(2)

TN(3)

TKN(3)

TP(4)

lbs/day

lbs/day

lbs/day

lbs/day

lbs/day

(ppcd)

(ppcd)

(ppcd)

(ppcd)

(ppcd)

Average

2,511 (0.196)

2,498 (0.195)

424 (0.033)

417 (0.033)

69 (0.005)

Maximum Month

4,727 (0.369)

5,730 (0.448)

821 (0.064)

804 (0.063)

123 (0.010)

Maximum Day

9,728 (0.760)

10,275 (0.803)

1,328 (0.104)

1,308 (0.102)

164 (0.013)

Parameter

2040 Design Loadings:

(1) BOD5 = Five Day Biochemical Oxygen Demand
(2)
TSS = Total Suspended Solids
(3)
TN = Total Nitrogen & TKN = Total Kjeldahl Nitrogen.( organic nitrogen plus ammonia nitrogen.)
(4)
TP = Total Phosphorus.
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2.8

BIOSOLIDS DEMANDS

Biosolids quantities were also estimated based on operational data collected from 2016. A
summary of the current and projected biosolids quantities is provided in Table 2.12. In this
Table, “Raw Sludge” refers to the mixture of primary and secondary sludge collected in the
clarifiers and sent to the anaerobic digesters for stabilization. Based on plant records, this
mixture has averaged about 3.6% solids concentration.
Table 2.12 Current and Projected Raw Biosolids Quantities
Current Quantities

Projected 2040
Quantities
Max
Average
Month

Average

Max
Month

378

600

957

2,196

1,132

1,800

13,100

30,050

Pounds/day

1244

2,122

1,553

3,139

Gallons/day at 2.0%(current)
& 0.85% (future)

7,630

12,722

21,250

42,950

Parameter
Northeast WWTF(1):
Pounds/day
Gallons/day at 4.0%
(current) & 0.85% (future)
Southwest WWTF(2):

(1) Northeast WWTF sludge is hauled to SW Plant in 6,000 gallon loads throughout the month.
(2) Southwest WWTF includes industry solids from Oskaloosa Food Processing (OFP). OFP hauls
approximately 51 ppd (816 gallons at 0.75% solids) on average and approximately 125 ppd (2,000
gallons @ 0.75% solids) in 6,000 gallon loads throughout the month.

“Final Biosolids” has passed through the digestion process and is ultimately disposed of by
land application. The Oskaloosa WPCP uses subsurface injection of liquid biosolids.
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PART 3 –EXISTING COLLECTION SYSTEM
3.1

BACKGROUND INFORMATION

Overall Description
It is beyond the scope of this report to describe the collection system other than to
comment on how it affects the design of the treatment systems. Each system is fed by a
collection system that is isolated from the other. The Northeast plant is fed by gravity to the
Influent Pump Station, where it is pumped to the plant and stormwater equalization basin.
The plant is fed by gravity to the Total Flow Structure and Inlet Structure where flow
hydraulically splits to the stormwater equalization basins. The plant also receives flow
directly into Flow Equalization Basin 1 from the M-Street Pump Station and directly into a
manhole upstream of the Total Flow Structure from the South Pump Station located at the
plant site.
Infiltration and Inflow
Most, if not all, sanitary sewer systems in Iowa are subject to infiltration and inflow (I/I) to
some degree. These terms refer to clear (non-sewage) water that enters the sewer system.
In the case of infiltration, ground water enters by way of leakage at joints or cracks in pipes
and manholes. Inflow enters the sewer system by way of direct connection of drain tile,
storm sewers, surface intakes, foundation drains, floor drains, sump pump discharges and
roof drains.
I/I can be detrimental in several ways. First, it can overload the carrying capacity of the
sewer system and result in sewer backups into homes and businesses. Secondly, it can
overload treatment facilities. The City of Oskaloosa has areas of the collections system that
are subject to back-ups and overflows. The City has a study currently underway to assess
the condition of the sanitary sewer system and provide recommendations for improvements
to eliminate back-ups and overflows within the system. This study has been completed by
Garden & Associates in February 2017. The City is planning to spend approximately $7.0
million on sanitary sewer system improvements over the next 5 years. It is anticipated that
future sanitary sewer improvements will serve to reduce back-ups and overflows within the
collection system and will likely reduce peak hourly flows into the treatment facilities;
however, it is difficult to predict to what extent, if any, such improvements will have on
average daily and monthly flows. Depending on what improvements are planned, collection
system improvements can have varying results. For the purposes of planning in this report,
it is assumed that a small reduction in peak hourly flows to the plant will occur and that
average daily/monthly flows would see negligible improvements at the treatment facilities
even though such improvements would have significant improvements to the collection
systems by reducing flows within the collection system to eliminate bypasses.
Review of current design flows provides some insight into the amount of I/I entering the
system. If the sewer system were totally free of I/I, then the flows would reflect only that
amount of potable water supplied to system users that entered the sewer system in homes
and businesses.
Although actual water production was not reviewed for this report, national averages can be
used to compare to actual average dry weather (ADW) flows in the community. With a
current residential population of 11,587 (2015 census data) and assuming that 45% of the
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population is served by the Northeast plant and 55% is served by the Southwest plant, the
average per capita wastewater production during dry weather periods vary from 184 gpcd
to 144 gpcd for these plants. Assuming a national average wastewater production of about
100 gallons per capita per day during dry weather periods, the actual measured dry weather
flows are about 80% higher than the typical design value for the Northeast plant and 40%
higher than typical design values for the plant indicating a high level of I/I even during dry
weather periods.
Average wet weather (AWW) flow is defined as the maximum average daily wastewater flow
that occurs over a 30-day period. In Iowa, this condition normally occurs during wet
months such as April, May or June. The AWW flow would be expected to include significant
amounts of I/I, and in fact, the AWW flows are about 2.5 times as high as the ADW flows.
Maximum wet weather (MWW) flow is defined as the maximum flow for a single day when
the ground water is high and stormwater runoff is occurring. In Oskaloosa’s case, the
current MWW flow is approximately 8.5 times the ADW flows for the Northeast plant and
10.6 times the ADW flows for the plant. As explained later in this chapter, the current peak
sewer flows for the City of Oskaloosa are estimated at 13.8 mgd and 15.3 mgd for the
Northeast and plants, which indicates a significant I/I problem. Obviously large amounts of
I/I are finding their way into the sewer system.
Like most communities in Iowa, it has been necessary to pump from manholes in the
collection system after extreme rain events to prevent sewers from backing up into
basements. According to plant records, this has been required after two (2) rain events
over the past 3 years:
•
•

April 15, 2014: Pumped an estimated 21,750 gallons from manhole N-57
March 11, 2016: Pumped an estimated 1,000 gallons from the 1407 South Market
manhole

These bypasses have occurred in both collection systems.
In addition to the manhole bypasses, there were also several bypasses as overflows from
the stormwater equalization basins at both the Northeast and plants. These bypasses are
addressed later in this report under discussions of the equalization basins in Section 5.

3.2

DESCRIPTION OF COLLECTION SYSTEMS

Overview
The Oskaloosa wastewater collection system has two separate collection systems that feed
the Northeast and plants with a combination of pumping stations and gravity mains within
each collection system. A capacity evaluation was performed for the major pump stations
and gravity mains feeding directly into the treatment plants. Minor pump stations that
pump within each service area were not evaluated.
The hydraulic capacities of all the major trunk sewers were calculated based on the best
information available. Sewer capacities were based on pipe sizes and slopes taken from the
City’s GIS database in conjunction with available as-built drawings for the treatment
facilities. Approximations were made for some sewers with incomplete or incorrect data in
the GIS database. Capacities for the major pumping stations evaluated were determined
based on available flow records and pumping testing perform by City staff.
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Northeast Treatment Plant Collection System

•

General Description: The Northeast treatment plant is fed by two trunk sewers that
combine into Manhole N1 at the plant site. These trunk sewers are generally
referred to as the “north” trunk sewer with manhole labels N1, N2, etc. and the
“east” trunk sewer with manhole labels E1, E2, etc. The north trunk sewer is a 27inch trunk sewer feeding from the west that increases to a 30-inch two manholes
upstream of Manhole N1. The east trunk sewer is an 18-inch sewer that feeds the
Northeast plant from the south and east into Manhole N1.

•

North and East Trunk Sewers Capacity Evaluation: The north trunk sewer capacity is
generally limited by several 27-inch segments at approximately 0.2% slope or 9.0
MGD free-flow capacity. Hydraulic modeling from the plant to Manhole N9 shows
that depending on the water level upstream of the mechanical bar screen, this trunk
sewer can flow up to approximately 15 MGD prior to overflowing the rim of Manholes
N7 and N9. Plant staff have indicated that overflow of this manhole does not occur;
therefore, it is estimated that the maximum sewer flow is 9.0 MGD, although it may
be slightly higher if this trunk line operates in a slightly surcharged condition during
peak flows although there are no available records to indicate if this condition occurs.
The south trunk capacity is generally limited by several segments of 18-inch sewer
averaging approximately 0.13% slope or 2.5 MGD free-flow capacity. Hydraulic
modeling from the plant to Manhole E9 shows that depending on the water level
upstream of the mechanical bar screen, this trunk sewer can flow up to
approximately 5 MGD prior to overflowing the rim of Manholes E5 and E8. Plant staff
have indicated that overflow of these manholes does not occur; therefore, it is
estimated that the maximum sewer flow is 2.5 MGD, although it may be slightly
higher if this trunk line operates in a slightly surcharged condition during peak flows
although there are no available records to indicate if this condition occurs.
The total combined capacity of the north and east trunk sewers under free-flow
conditions is approximately 11.5 MGD. This flow capacity is slightly undersized for
the current and projected PHWW flows (13.8/12.4 MGD) as discussed below, but
should have negligible effects. Therefore, the Northeast plant collection system
trunk sewers near the treatment plant appear to have adequate capacity to deliver
peak hour flows. This does not include consideration of localized issues within the
entire collection system which may need to be addressed by the City.

•

Peak Hour Flow Estimates: Peak hour flows are estimated and compared to the
trunk sewers capacity to determine if adequate capacity exists to carry current and
future sanitary flows to the treatment plant regardless of other limitations within the
collection system. There are no records of peak hour flows for the Northeast plant.
The plant has three magnetic flows meters that measure: (1) mechanical plant flow,
(2) flow to the stormwater equalization basin and (3) stormwater return flow that
can be used to determine the total plant influent each day using the formula: total
plant influent = (1) + (2) – (3).
The maximum day recorded flow to the Northeast plant over the past 7 years was
8.2 MGD in April 2013 during a 2-day, 2-year storm event. Since there is no
available peak hour flow data, an assumed diurnal peaking factor is used to project
peak flows with consideration of collection system capacity to determine
reasonableness. Assuming a diurnal peaking factor of 1.4 for the Northeast plant
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results in a peak hour flow of 11.5 MGD on this day. Since there have been no 10year storm events over the last 10 years’ projections are made to account for such
an event by applying a factor or 1.2 to the current peak hour flow projection. This
results in a projected peak hour wet weather flow (PHWW) of 13.8 MGD. It will be
assumed for the purposes of planning in this report that the City’s planned collection
system improvements will reduce this projected 10-year storm peak hour flow by 5%
in the future as collection system improvements are conducted. This results in a
current PHWW flow of 13.8 MGD and a design Northeast PHWW flow of 13.7 MGD
which places the inlet sewers in a slight surcharged condition as previously
discussed, but should not create any back-up or overflow issues for the collection
system. In order to confirm peak hour flows to the plant during major storm events,
the City could install chart recording devices on the available meters at this plant.

Southwest Treatment Plant Collection System
•

General Description: The Southwest treatment plant is fed by a single trunk sewer
with manholes label S1, S2, etc. and two pumping stations. The south trunk sewer
is a 24-inch sewer that feeds from the north and flows to the Total Inlet Structure
through a 12-inch parshall flume at the plant site. The M-Street Pump Station is
located within the collection system and pumps high flows directly to Flow
Equalization Basin 2 when storm Pumps 4 and 5 are operating. The South Pump
Station is located on the Southeast corner of the plant site and has three
submersible pumps which pump through a 12-inch force main to a manhole
upstream of the Total Inlet Structure.

•

South Trunk Sewer Capacity Evaluation: The south trunk sewer capacity is generally
limited by several segments of 24-inch sewer at approximately 0.22% slope or 6.9
MGD free-flow capacity. Hydraulic modeling from the plant to Manhole S5 shows
that depending on the water level upstream of the mechanical bar screen, this trunk
sewer can flow approximately 7.8 to 8.6 MGD prior to overflowing the rim of
Manholes S2B and S3 depending on the condition of the sewer and assumed pipe
friction coefficient. This assumes that the South Pump Station is pumping at
maximum capacity with two pumps running (2.2 MGD) as discussed below. If the
South Pump Station is not running, this sewer can flow slightly more prior to
overflowing Manhole S2B. Plant staff have indicated that overflow of Manhole S2B
does not occur. It may be possible that the level in this manhole is near the top of
the rim during a peak storm event and plant staff should monitor the level in this
manhole and provide measure-downs from the rim during multiple peak storm
events to confirm that this is the case.
The calibration of the “Total Flow” recorder is currently set at a maximum recorded
flow of 10 MGD which corresponds to the recommended maximum capacity of a 12inch Parshall flume (10.4 MGD), even though this is not currently adequate to
capture peak hour flows to the plant. In order to assess peak hour flows during
storm events, plant staff should perform manual measurements from the top of wall
to the water level upstream and downstream of the flume during multiple storm
events in addition to providing measure downs in Manhole S2B as previously
discussed. If the Parshall flume continues to max out on a regular basis, this flume
structure should be replaced with a larger inlet flume to accurately record total peak
hour flows.
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•

M-Street Pump Station Capacity Evaluation: The M-Street Pump Station pumps flow
directly to Flow Equalization Basin 1 during storm events. The M-Streep Pump
Station has five pumps and two flow meters that record pumped flow. A 12-inch
magnetic flow meter records flow from three (3) smaller pumps. The small pumps
deliver flow through a 12-inch force main into the collection system during normal
flow periods. A 16-inch magnetic flow meter records flow from the two larger
pumps. During storm flows, the two large pumps are automatically called to run as
the water level in the wet well rises. The large pumps pump directly to Flow
Equalization Basin 1 at the plant through a 16-inch force main. During storm events
City staff will manually shut-down the three smaller pumps that pump into the
collection system.

Figure 3.1 M-Street Pump Station in Southwest Collection System
Available records for the M-Street Pump Station consist of hand-written records of
total daily flow for the 12-inch and 16-inch meters and records of daily pump hours.
This study relied on records from September 2014 and March 2016 through October
2016. The only records available from the top five storm events in the past 10 years
were from September 2014 and this study relied heavily on records from that period
considered to be a 2-Day, 2-Year Storm event. All top five storm events were
considered 2-Year storms of varying duration.
M-Street storm pumping capacity was estimated from a pumping test conducted by
the City in January 2017. Based on this test, Pump 4 pumps approximately 3,240
GPM and Pump 5 approximately 3,700 GPM. Together, Pumps 4 & 5 output
approximately 4,750 GPM (6.8 MGD). The small pumps (Pump 1, 2, 3) have a
combined pumping capacity of 1739 GPM (2.5 MGD). During an extreme storm
event, the 24-hour pumping capacity of Pumps 4 & 5 to the SW WWTF is 6.8 MGD.
Based on available records during large storm events over the past 10-years, the
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largest recorded pumping event was September 10, 2014 when Pumps 4 and 5
delivered 3.75 MGD to the SW WWTF.
•

Southeast Pump Station Capacity Evaluation: The Southeast Pump Station is located
on the Southeast corner of the plant site and pumps flow from the Southeast portion
of town that flows to the station through an 18-inch sewer. This pump station has
three submersible pumps and is fed by an 18-inch sewer (0.15% slope) with a
capacity of approximately 2.6 MGD. Plant staff performed a pump down test on this
pump station in January 2017 to determine the firm capacity with two pumps
running. Pump test results showed the maximum pumping capacity with two pump
in operation at approximately 1520 GPM (2.19 MGD). This pumping capacity is
slightly less than the sewer capacity (2.6 MGD) that feeds the pump station.

•

Combined Collection System Capacity Evaluation: The combined peak flow capacity
of the 24-inch south trunk sewer (in free-flow condition) and the South Pump Station
into the Total Inlet Structure is estimated at 9.1 MGD. This estimated capacity is
less than the recorded peak hour flows from circular chart recorders which have
shown peak “Total Flows” into the Total Influent Structure above this level and even
above the 10 MGD recording capacity for a couple hours on July 19, 2016. On this
day, flows spiked from 1.2 to 10 MGD in a short period and it is not clear how this
could occur. Plant rainfall records noted a 3± inch rainfall event on this day
representing a 2-year storm event. It should be noted that this amount is not
accurately reflected from the Weather Underground precipitation source which
showed only 0.31 inches of rainfall on July 18th. Even if the three (3) M-Street Pump
Station smaller pumps (2.5 MGD total capacity) and two of the South Pump Station
pumps (2.2 MGD capacity) suddenly turned on, this would only represent a spike of
4.7 MGD versus the 8.8 MGD spike recorded. Since a 3-inch rainfall occurred on this
day, this could indicate a large amount of inflow at some point in the collection
system which should be explored by the City. Since South Pump Station records
show that only 2 pumps were operating on this day, the peak hour flow through the
24-inch sewer would have been approximately 8+MGD. At this flow, the level in
Sanitary MH S2B would have been near the top of the manhole based on hydraulic
calculations and should be confirmed by the City with manual observations and
measurements during storm events as previously discussed.
In summary, the total capacity for instantaneous/peak hour sanitary flow based on
system capacities to the Plant (inlet and equalization ponds) is estimated at 17.0
MGD including flows from the M-Street Pump Station (6.8 MGD), South Pump Station
(2.2 MGD) and trunk sewer (8.0 MGD). This flow capacity is more than the current
and projected PHWW flows (15.3/14.1 MGD) as discussed below. Therefore, the
plant collection system pump stations and trunk sewers directly tied into the plant
appear to have adequate capacity to deliver the peak hour flows based on available
information at this time. This does not include consideration of localized issues
within the entire collection system
which may need to be addressed by the City.

•

Peak Hour Flow Estimates: Peak hour flows for the plant are estimated and
compared to the trunk sewers/pump stations capacity to determine if adequate
capacity exists to carry current and future sanitary flows to the treatment plant
regardless of other limitations within the collection system. The plant has two
Parshall flumes which measure “Total” and “Plant” flow and a 16-inch magnetic flow
meter on the storm pumps at the M-Street Pump Station that records flow to Flow
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Equalization Basin 1. The total raw flow to the plant is determined as: “Total Flow” +
M-Street storm pumps flow.
The maximum day recorded flow into the plant (including the equalization basins)
since 2010 was 9.8 MGD during August 2010 during a 10-day, 2-year storm event.
Since there were no M-Street Pump Station records for this month, the total daily
flow was based on an estimated flow of 3.0 MGD from the M-Street Pump Station on
this max day and an assumed diurnal peaking factor. Assuming a diurnal peaking
factor of 1.3 for the from the maximum day flow results in a peak hour flow of 12.7
MGD on this day. In order to project the peak hour flow that would occur during a
10-year storm event a factor or 1.2 is applied to the current peak hour flow
projection. This results in a projected peak hour wet weather flow (PHWW) of 15.3
MGD. It will be assumed for the purposes of planning in this report that the City’s
planned collection system improvements will reduce this projected 10-year storm
peak hour flow by 5% over the planning period as collection system improvements
are conducted. This results in a design plant PHWW flow of 14.5 MGD (including
flows to EQ). If the M-Street Pump Station storm pumps were not operational during
this time, the flow in the gravity sewer would currently be estimated at 13.1 MGD
(assuming 2.2 MGD from South pumps) which exceeds the capacity of 24-inch trunk
sewer. Therefore, maintaining the M-Street storm pumps in operation during storm
events is a high priority. It is also important to shut down the three smaller pumps
as the City currently does to minimize flow through the 24-inch trunk sewer to the
plant to prevent back-ups.

3.3

FLOW EQUALIZATION

Overview
The City of Oskaloosa does not have any flow equalization facilities within the collection
system itself, but does have flow equalization facilities at both the Northeast (9.4 MGal) and
(14.5 MGal) plant sites. A discussion of these flow equalization facilities is included in
Chapter 4.
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PART 4 – EXISTING TREATMENT SYSTEM
4.1

BACKGROUND INFORMATION

The City of Oskaloosa has two wastewater treatment plants. The Northeast plant is the older
of the two, using trickling filter technology. The Southwest plant is newer and uses
activated sludge. Each plant will be described individually below.
Northeast Plant
The existing system was rebuilt in a major upgrade of the original trickling filter treatment
plant in 1974. No drawings are available for the plant prior to this. The 1974
improvements included:
•
•
•
•
•
•
•
•
•

Rehabilitation of the existing primary clarifier.
Removal of the humus tank.
Installation of the chlorine contact tank.
Replacement of yard piping.
Installation of a pumping station.
Installation of a mechanical screen.
Replacement of a static distributor with a rotary distributor.
Rehabilitation of the final pump station.
Rehabilitation of the final clarifier.

The plant went through another major upgrade in 1991. These improvements include:
•
•
•
•

Installation of the sludge pumping station.
Reconfiguration of the administration building.
Addition of grit removal.
Installation of new trickling filter cover.

Another upgrade was completed in 1996. These included:
•
•
•
•
•
•
•

Increased volume of stormwater equalization basin.
Replaced existing grinder system with a screen.
Replaced final pumping station.
Improve/rehabilitation of existing recirculation box.
Addition of new final clarifier.
Addition of return Parshall flume.
Installation of new MCC.

In 2006, the valves in the pump station were replaced.
The 1996 plant configuration was designed based on the following influent wastewater
parameters:
•
•
•
•

Average Dry Weather (ADW) flow of 0.783 mgd
Average Wet Weather (AWW) flow of 1.661 mgd
Maximum Wet Weather (MWW) flow of 4.024 mgd
Maximum month BOD5 loading of 1,472 lbs/day
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The existing facility is a trickling filter treatment plant, which includes the major unit
processes listed below.
•

•
•

•

•

Preliminary Treatment:
 Raw wastewater pumping
 Influent flow metering
 Influent screening
 Grit removal
Primary Treatment:
 Primary clarifiers
Secondary Treatment:
 Rock Media Trickling Filter
 Plant Pump Station - Trickling Filter Pumps
 Final Clarifiers
Solids Handling & Treatment:
 Sludge Holding
 Sludge application vehicles
Other items:
 Backup power supply

A detailed description of each of these major unit processes, along with an evaluation of
their capacity and condition, is provided in the following sections of this report. A site plan
showing the layout of the existing treatment facility is provided in Figure A.NE1 in Appendix
A.
Southwest Plant
The existing system was built in 1974. The 1974 plant included:
•
•
•
•
•
•
•

Influent bar screen.
Primary clarifier.
Four (4) aeration basins with low speed surface aerators.
Two (2) secondary clarifiers.
Sludge pumping station.
RAS pumping station.
Chlorine contact chamber.

The plant went through a major upgrade in 1991. These improvements include:
•
•
•
•
•
•
•

Installation of stormwater equalization.
Replacement of bar screens with mechanical screening.
Installation of grit removal.
Installation of new flow measurement.
Installation of two (2) anaerobic digesters.
New administration building.
New sludge pump station

Another upgrade was completed in 1994. These included:
•
•
•

Installation of new aeration basins.
Replacement of low speed surface aerators with fine bubble diffusers.
Installation of new blower building.

FOX Engineering Associates, Inc.
File No. 2070-16A.300
August 8, 2017

Page 4-2

•

Rehabilitation of existing splitter box.

In 2001, a new digester mixing system was installed. In 2003, an additional equalization
basin was added along with expansion of the existing equalization basin. Finally, in 2006,
the clarifier mechanisms were replaced.
The 1994 plant configuration was designed based on the following influent wastewater
parameters:
•
•
•
•

Average Dry Weather (ADW) flow of 0.745 mgd
Average Wet Weather (AWW) flow of 2.25 mgd
Maximum Wet Weather (MWW) flow of 3.00 mgd
Maximum month BOD5 loading of 1,637 lbs/day

The existing facility is an activated sludge treatment plant, which includes the major unit
processes listed below.
•

•
•

•

•

Preliminary Treatment:
 Flow equalization
 Influent flow metering
 Influent screening
 Grit removal
Primary Treatment:
 Primary clarifier
Secondary Treatment:
 Aeration basins with fine bubble diffusers.
 RAS pump station.
 WAS pump station
 Final Clarifiers
Solids Handling & Treatment:
 Anaerobic digestion.
 Biogas burner
 Sludge Holding
 Sludge application vehicles
Other items:
 Backup power supply


A detailed description of each of these major unit processes, along with an evaluation of
their capacity and condition, is provided in the following sections of this report. A site plan
showing the layout of the existing treatment facility is provided in FigureA.SW1 in Appendix
A.

4.2

REVIEW OF PLANT PERFORMANCE

Past plant performance was reviewed based on data provided from the IDNR as reported by
the City in the plant’s Monthly Operating Reports (MOR’s). The plant records evaluated
were for the time of January 2010 to December 2016.
The two most basic measures of plant effluent quality are Carbonaceous Biochemical
Oxygen Demand (CBOD) and Total Suspended Solids (TSS). CBOD is a measure of the
organic “strength” of a given water, and is an indication of the amount of oxygen that the
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wastewater will require for treatment. TSS is a measure of the amount of solid particles in
the sample.
A third major water quality criterion is effluent ammonia. Ammonia is regulated because it
can be toxic to aquatic life and, when consumed by bacteria, can lead to low oxygen in the
receiving stream.
Graphs displaying average month plant performance for CBOD5, TSS and ammonia for the
Northeast Plant are shown in Figures 4.3, 4.4 and 4.5 and the Southwest Plant are shown in
Figures 4.6, 4.7 and 4.8 below.

Figure 4.1 Northeast Plant Monthly Average Effluent BOD (mg/L)
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As shown in Figure 4.1 (above), the Northeast plant has consistently met effluent CBOD5
limitations based on average monthly values. Over that same time period, there was not a
single exceedance of the 7-day average limitation of 40 mg/L. Since January 2010, the
monthly CBOD5 values have averaged about 8.25 mg/L. Based on this information, the
plant has performed well and reliably met its effluent CBOD5 limitations.
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Figure 4.2 Northeast Plant Monthly Average Effluent TSS (mg/L)
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As shown in Figure 4.2 (above), the plant has consistently met effluent TSS limitations
based on average monthly values. Over that same time period, there was not a single
exceedance of the 7-day average limitation of 45 mg/L. Since January 2010, the monthly
TSS values have averaged about 7.71 mg/L. Based on this information, the plant has
performed well and reliably met its effluent TSS limitations.
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Figure 4.3 Northeast Plant Monthly Average Effluent NH3 (mg/L)
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Figure 4.3 (above) shows the performance of the plant in relation its effluent average month
ammonia limitations. There have been no violations of the monthly average effluent under
the permit at the time, but would have had daily limit violations if under the current permit
at the time. The effluent ammonia data also shows that the plant has performed reasonably
and has generally met its effluent ammonia limitations, but would not be able to
consistently meet the new ammonia limits in the current permit.
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Figure 4.4 Southwest Monthly Average Effluent BOD (mg/L)
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As shown in Figure 4.4 (above), the plant has had five (5) CBOD5 effluent violations based
on average monthly values. Over that same time period, there have been eleven
exceedances of the 7-day average limitation of 40 mg/L. Since January 2010, the monthly
CBOD5 values have averaged about 10.28 mg/L. Based on this information, the plant has
not reliably met the requirements for CBOD5.
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Figure 4.5 Southwest Plant Monthly Average Effluent TSS (mg/L)
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As shown in Figure 4.5 (above), the plant has exceeded effluent TSS limitations once based
on average monthly values. Over that same time period, there were three (3) exceedances
of the 7-day average limitation of 45 mg/L. Since January 2010, the monthly TSS values
have averaged about 11.19 mg/L. Based on this information, the plant has generally met
its effluent TSS limitations.
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Figure 4.6 Northeast Plant Monthly Average Effluent NH3 (mg/L)
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Figure 4.6 (above) shows the performance of the plant in relation its effluent average month
ammonia limitations. There have been no violations of the monthly average effluent under
the permit at the time, but would have had violations if under the current permit at the
time. The plant has had ten (10) daily limit violations in the review period, and would have
had more under the new permit requirements. The effluent ammonia data shows that the
plant has had some difficulty consistently meeting its effluent ammonia limitations.

4.3

NORTHEAST PLANT STORMWATER EQUALIZATION

Overview
In order to sufficiently treat flows from storm events, the Northeast plant includes an
equalization basin which collects stormwater flows above the mechanical plant capacity and
stores these flows until incoming plant flows are lowered and collected stormwater can be
returned and treated through the mechanical plant.
Flow equalization serves to reduce the required treatment design, yet there must be a
balance between a reasonable level of flow equalization and a reasonable level of plant
capacity for proper operation. If a plant has oversized stormwater equalization facilities,
these facilities could store storm flows for excessive time periods allowing biological activity
and algal growth to occur and essentially becoming wastewater treatment lagoons which
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should be sized with aeration and mixing. It is especially non-desirable to have oversized
storm basins for nutrient removal facilities that rely on the availability of readily
biodegradable BOD and would not want this removed in the stormwater basins. Oversized
facilities could also be wasted. If mechanical facilities are properly sized to return flows in
less than one week then oversized stormwater basins would never fill to their maximum
levels. On the other hand, if stormwater equalization basins are properly sized and
mechanical facilities are undersized, it would not be possible to return flows in less than one
week and the basins would be subject to overflows and biological activity due to extended
storage periods, Optimizing the size of both flow equalization basins and mechanical
facilities is very important for proper plant operation.
The Northeast plant has a treatment capacity of 4.0 MGD per the City’s current NPDES
permit; however, the maximum flow through the plant in the last 7 years was only 2.9 MGD
and there is a concern that above such flows the plant would have difficulty meeting
ammonia limits depending on conditions. The City should confirm that the plant flow meter
is calibrated properly and capable of running up to a maximum of 4.0 mgd.
When flows to the mechanical plant or “Plant Flow” as metered through an 8-inch magnetic
flow meter reach an adjustable set point, a 12-inch electrically actuated valve in the Influent
Flow Meter Structure opens on the force main to the equalization basin, diverting flow to the
basin. Flow is provided by the Influent Pump Station pumps and is monitored by a 12-inch
magnetic flow meter.
Once a storm event subsides and incoming total flows are lowered to the point that
stormwater flow can be returned through the plant, flow is returned by gravity to the
influent pumping station by gravity and measured through a Parshall flume.
Influent Flow Metering
•

General Description: The influent flow metering facilities consist of an 8-inch plant
flow magnetic flow meter and a 12-inch bypass magnetic flow meter on the 18-inch
force main to the stormwater equalization basin. This structure is on the east side of
the Grit and Screen Building. This structure also includes a 14-inch modulating valve
that controls flow to the equalization basins.
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Figure 4.7 (Influent) Meter Pit

•

Capacity evaluation: The flow meter to the stormwater equalization basin is 12-inch
diameter with an estimated maximum capacity of 10.15 mgd at 20 ft/s velocity.
Assuming that the raw water flow is split between the treatment plant and the
equalization basin, the flow meter has adequate capacity for the design flow.

•

Physical condition/performance: The concrete structure and piping is in good
physical condition and has performed adequately. The flow meter appears to operate
within operational parameters, but should continue to be calibrated so that the unit
does not reach maximum capacity during storm events.

Northeast Stormwater Equalization Basin
•

General Description: The Northeast plant has a single stormwater equalization basin
constructed in 1974 that is approximately 9.4 million gallons. The basin is allearthen construction. The basin size was increased in 1996 by raising top of berms 3
feet from 726.00 to 729.00 and reshaping the basin. The basin currently has a 7-
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foot operation level from 2 feet above the bottom elevation of 718.00 to 2 feet below
the top of berm.

Figure 4.8 Northeast Stormwater Equalization Basin

•

Capacity evaluation: The adequacy of the existing Northeast equalization basin
capacity was evaluated over the maximum 30-day consecutive flow period over the
past 7-years which occurred during a 10-day, 2-year storm event from 7/18/2010
through 8/18/2010. The average flow for this period was 2.90 MGD. Daily flow
records were evaluated and it was determined that during this period extended
overflowing of the equalization basin was occurring for approximately 25 days with
an estimated overflow volume of 26.4 million gallons (see Figure 4.9). During this
period, it took approximately 3 months to dewater the equalization pond. In order to
prevent equalization basin overflow during a period such as this, the mechanical
plant capacity would need to be increased to allow return of stormwater flows back
through the plant in a timely manner. Being able to quickly return stormwater flows
within 3-5 days is the optimum condition to prevent algal growth and biological
activity within the storm ponds. In order to return flow within 5 days during this
2010 storm event, a mechanical plant flow of 3.8 MGD would have been required. It
is estimated that if this rain event had been a 10-year storm event as required for
design, the required mechanical plant capacity would have been higher at 4.5 MGD
which exceeds the plant permitted capacity (4.0 MGD). Optimum mechanical plant
capacities based on design flows will be discussed later under Chapter 5.
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Figure 4.9 Northeast Equalization Basin Stormwater Equalization Basin Overflow
Estimates for August 2010

Physical condition/performance: The Northeast Flow Equalization basin has had
significant overflows during the study periods. These overflow events are due to the
limited treatment capacity of the plant itself which is not sized to handle enough flow
to adequately return stormwater through the plant in a reasonable period of less
than one week or 3 to 5 days.

FOX Engineering Associates, Inc.
File No. 2070-16A.300
August 8, 2017

Page 4-13

Table 4.1 Northeast Flow Equalization Basin Overflows (2014 – 2016)
Overflow Dates

Overflow Volume

Storm Event

1.4 MG over 3 days

Non-rated storm

1.

4/14/14-4/16/14

2.

6/24/14

1.04 MG

Non-rated storm

3.

6/25/14

1.04 MG

Non-rated storm

4.

6/26/14

unknown amount

Non-rated storm

5.

7/17/14

0.105 MG

Non-rated storm

6.

7/18/14-7/19/14

0.25 MG

Non-rated storm

7.

7/28/15

2.094 MG over 3 days

Non-rated storm

8.

11/30/15

1.37 MG

Non-rated storm

9.

11/28/15

0.365 MG

Non-rated storm

0.561 MG

Non-rated storm

10. 12/23/15-12/24/15
Return Flow Metering
•

General Description: A new stormwater return structure was added in 1996
including a 6-inch parshall flume for metering stormwater return. Storm return flows
are returned through automatic control of a 10-inch knife gate valve with electric
actuator in the Return Flow Control Structure added in 1996. If automatic return is
not desired Operators can also manually control a 10-inch plug valve on the outlet
line to release flow. The flow equalization basin has overflow control based on a
fixed weir plate at the highwater level elevation that was retrofitted into the original
basin outlet structure in 1996.

•

Capacity evaluation: The 6-inch parshall flume has a maximum capacity of 2.5 MGD
which has adequate capacity for existing storm return flows; however, increasing the
mechanical plant capacity would require an increased Flow Return Monitoring
Structure as well.

•

Physical condition/performance: The concrete structure and piping is in good
physical condition and has performed adequately at existing flows. The flow meter
appears to operate within operational parameters, but should continue to be
calibrated so that the unit does not reach maximum capacity during return flow
events.

4.4

NORTHEAST PLANT PRELIMINARY TREATMENT

The purpose of preliminary treatment is to remove particles from the wastewater that may
cause maintenance or operational problems with processes in the treatment plant.
Preliminary treatment at the Northeast Plant includes influent flow metering, screening and
grit removal. Flow equalization and influent flow metering facilities are also described in this
section for report organizational purposes.
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Inlet Mechanical Screen
•

General Description: Flow from the collection system discharge into a manhole just
upstream of the mechanical screen. Flow is sent through a channel to the screen,
then into a pump wet well.
The screen is an Envirex mechanical rake unit. The bar openings appear to be 0.75”,
although there is significant bending of the bars themselves. The rake discharges to
a dumpster where lime is periodically added by hand for odor control. There are no
washers or other treatment system associated with the screen.

Figure 4.10 Mechanical Screen

•

Capacity evaluation: The capacity of the screen structure is insufficient for the
future flows. The structure has flooded in the past as shown in Figure 4.10 above.
The bypass is manual and includes a 2” opening manually cleaned bar rack.
Bypassing is accomplished by placing stop gates in the waste stream.

•

Physical condition/performance: The structure is in good condition. However, the
screen is in generally poor condition. The screen openings are larger than is currently
recommended and the screen is over twenty years old. There is obvious surface
corrosion of the unit and the bars themselves appear to have significant deflection.
Replacement of the screen is recommended as part of the 20-year plan.

Inlet Pump Station
•

General Description: Flow from the screen is sent to a wet well. Four (4) vertical dry
pit pumps, each with an approximate maximum capacity of 1343 gpm, send flow to
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the influent flow meter structure, where it either flows to the plant or to the
equalization basin.

Figure 4.11 Pumping Station

•

Capacity evaluation: The pumps do not have sufficient capacity for the current
operation, since the maximum flow they can pump is 7.74 MGD with one pump offline, which is lower than the peak hour flow to the system. Due to the configuration
of the system, the pumps will need to meet the peak hour flow to the plant without
equalization.
The pumps will need to be replaced in the next 5 years to prevent upstream flooding
of the screen room and backups in the collection system.

•

Physical condition/performance: The wet well structure and pump room is in fair
condition. The pumps are showing signs of age, including surface corrosion on the
volutes. The pump motors are located on the ground floor to allow for easier service.
The shafts are long, and should have guards on them during operation. The valves
are showing signs of age as well.
The doors and windows are in poor shape. There is deterioration of the mortar at the
door and window lintel bearings and some exterior mortar deterioration elsewhere.
We also noted steel roof deck corrosion. The interior masonry is in poor shape. In,
addition, there is corrosion of the precast hollow core connections at the roof. In the
grit room, there is lintel corrosion at the doors and windows as well as the overhead
door. The overhead door is also in poor shape. Some cracked brick and mortar
deterioration was observed in the northeast corner. The sealants should be replaced
at the control joints as well.
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The existing 250 kW generator is old and not functioning well. It has been
disconnected and should be removed. A new 300 kW generator is online.
The MCC is 480 volt, 600 amp rated as manufactured by Autocon. It is in poor
condition relative to the inner parts. It is beyond its useful life and should be
replaced. The automatic transfer switch is new and connected to a new generator.
These are in good condition. There is a PLC control panel that provides some
automated functionality. The PLC is an Allen-Bradley SLC 5/03, which is being
discontinued in 2018. This should be replaced in the near future due to parts
availability. The older VFD’s in the pumping station are at the end of their useful life
and should be replaced in the near future.
The structural engineer has recommended the above-grade building should be
replaced during the planning period or by 2040.

Influent Flow Metering
•

General Description: The influent flow metering facilities consist of a magnetic flow
meter to the main plant and a bypass magnetic flow meter to the storm water
equalization basin. It is on the east side of the Grit and Screen Building. Flow
directed to the plant is sent to the grit removal system.

Figure 4.12 Flow Meter Station

•

Capacity evaluation: The influent flow meter is 8” diameter, which has a maximum
flow of about 4.5 MGD. This is below the new design flow of 5.5 MGD, so the flow
meter should be replaced.

•

Physical condition/performance: The concrete structure and piping is in good
physical condition and has performed adequately.
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Grit Removal
•

General Description: Grit removal systems are provided to remove sand and other
abrasive materials prior to pumps and other equipment that may be damaged by
them over time. In addition, removing the grit reduces the quantity of sludge to be
land applied and decreases the required frequency of sludge hauling.
The grit removal equipment is located in the Influent Pump Station Building
downstream of the influent flow monitoring structure.
The grit removal system is a vortex grit removal system. The unit is in a steel tank.
The flow is directed tangentially in the round tank. Grit is forced to the outside,
where it settles, then drops into a hopper located at the bottom of the tank. Once in
the grit hopper, the grit slurry is removed from the tank with a grit pump. The grit
pump is a centrifugal pump with hardened internal parts in order to withstand the
abrasive conditions associated with pumping grit slurry. There is only one pump with
no standby unit. The pump forces the grit slurry through a unit referred to as a
classifier, which removes most of the water. Concentrated grit slurry is then
deposited in a tank mounted on a trailer. Water from the grit is sent down a drain to
the influent pump station. Screenings and grit are land filled.
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Figure 4.13 Grit removal equipment

•

Capacity evaluation: The grit removal system was designed with a peak capacity of
4.0 mgd, which is insufficient to meet the projected design flow rate of 5.5 MGD as
described in Section 2.

•

Physical condition/performance: The grit removal system is showing signs of age,
including significant corrosion. It is at the end of its useful life and should be
replaced soon.
The grit room is a Class 1, Division 1 rated area. Some of the enclosures are missing
bolts, which means they do not meet the rating. These should be replaced
immediately. The lighting uses HPS lamps, which should be replaced during the
planning period. Some of the motor starters are corroding, and should be replaced
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when the grit removal system is replaced. The conduit is starting to corrode, and
should be replaced at the same time. The unit heaters are corroded as well and
should be replaced.

4.5

NORTHEAST PLANT PRIMARY TREATMENT

Overview
Primary treatment is provided to remove a significant portion of the suspended solids that
remain after preliminary treatment. Contrary to preliminary treatment, the goal of primary
treatment includes removal of organic solids. By removing the organic solids, loading on
downstream treatment processes is greatly reduced. In addition, the highly-concentrated
organics can be more efficiently stabilized in the anaerobic digestion process at the
Southwest plant.
Primary Clarifier
•

General Description: After passing through preliminary treatment, the wastewater
flow sent to the primary clarifier. This unit was constructed as part of the original
project. It is 61’ in diameter and has a sidewall depth of approximately 10’. The
mechanism was replaced as part of the 1974 upgrade.
All the waste biosolids are generated by this unit. This includes the primary waste
and humus from the other clarifiers. Collected solids are sent to a sludge holding
tank and trucked to the Southwest plant for treatment. Clarified effluent flow passes
on to the trickling filter treatment system. Floating scum is collected and sent to the
sludge holding tank.

Figure 4.14 Primary clarifier
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•

Capacity evaluation: In regards to reliability, the IDNR standards require that at
least two equal sized units be provided. The existing system does not meet these
requirements. Therefore, there is no firm capacity for the system.
The maximum surface overflow rates allowed by the IDNR design standards are
1,000 gpd/sf at AWW flows and 1,500 gpd/sf at PHWW flows. Based on these
requirements, the total hydraulic capacity of the primary clarifiers is 2.92 mgd at
AWW flows and 4.38 mgd at PHWW flows. In addition, the design standards limit
the weir overflow rate to 15,000 gpd/lf. This requirement further limits the AWW
capacity of the primary clarifiers to 2.87 mgd.
The existing clarifier is not sufficient to meet the current AWW flows or future needs
of the plant.

•

Physical condition/performance: The perimeter launder retaining walls are cracked
full thickness at regular intervals. Repairs are required at the stair stringer
connections and effluent box. Since the unit is always in operation, an evaluation of
the walls and floor were not possible.
Due to the condition of the clarifier as well as the future needs of the system, we
recommend that the clarifier be replaced and additional capacity be installed during
the planning period.

4.6

NORTHEAST PLANT SECONDARY TREATMENT

Overview
Secondary treatment includes the biological removal of organic matter and solids from the
wastewater flow. In addition, ammonia is biologically oxidized to nitrate in order to meet
effluent permit limits. Ammonia removal is required because it can be toxic to aquatic life.
Secondary treatment facilities at the Northeast plant uses a trickling filter process. The
trickling filter process includes the Rock Media Trickling Filter and associated pumps and
piping. The trickling filters are intended to remove most of the organic loading (BOD5) and
ammonia remaining after primary clarification.
Ammonia limits under the current NPDES discharge permit are significantly more stringent
than those in the previous permit. Under the old limit, the system did not have effluent
violations. Under the new permit, effluent violations would have occurred (see discussion
under Section 2).
Rock Media Trickling Filter
•

General Description: Effluent from the primary clarifier combines with recirculated
flow to limit hydraulic fluctuations from the system. The Rock Media Trickling Filter
consists of a large, relatively shallow tank filled with rock media. The purpose of the
rock media is to provide a surface upon which the microorganisms that clean the
wastewater can grow. A mechanism located over the media distributes flow over the
rock surface. As the wastewater percolates down through the rock media, the
microorganisms feed on the waste, thereby removing it from the wastewater. The
flow of water also flushes excess microorganisms from the filter to prevent plugging.
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Figure 4.15 Rock Media Trickling Filter

The Rock Media Trickling Filter was rehabilitated in 1974. The original drawings are
not available, but we estimate the unit is 60-80 years old. It has a diameter of 126
feet and rock media depth of about 7 feet. As part of the 1974 project, the rotary
distributor was installed. A new aluminum dome cover was added in 1991 to reduce
problems with heat loss in the winter.
•

Capacity evaluation: Iowa DNR allows a hydraulic loading rate of up to 90 gallons
per day per square foot for a standard rate rock media trickling filter. In addition, the
unit can treat up to 25 lb BOD/day per 1000 cubic feet of media. For this trickling
filter, that gives a rated flow capacity of 1.12 MGD and a load capacity of 2182
lb/day of BOD. The hydraulic capacity of the unit is insufficient to meet the
requirements for the plant.

•

Physical condition/performance: The trickling filter structure and media appear to be
in poor condition due to the age of the system. The perimeter walls were extended
2’ in 1974 and the aluminum dome was added in 1991. The wall extension exposed
to view around the perimeter is in reasonable shape, but some cracking and
efflorescence was noted on the east side. The slabs above the perimeter galleries are
in marginal condition and are cracked at regular intervals throughout. The interior of
the structure was not observed since it was in service and covered by media. Due to
the age and condition, the unit should be replaced during the plan period.

Plant Pump Station - Trickling Filter Pumps
•

General Description: A pump station pumps effluent from the trickling filter to the
secondary clarifier and recirculation structure. The original structure was a humus
holding tank, which was rebuilt in 1974 as the pumping station with two (2)
submersible pumps. The station was rebuilt again in 1996 by adding a new structure
with two dry pit pumps and re-piping the system.
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Figure 4.15 – Trickling filter pumps

•

Capacity evaluation: The trickling filter pumps have a capacity of 4.0 MGD, which is
the current peak design flow to the plant, which is adequate. The pumps are
insufficient for the period design flow for the plant.

•

Physical condition/performance: The pumps were installed in 1996 and are near the
end of their useful lives. The perimeter wall was extended in 1974 and is in very poor
shape. The tank is beyond repair and should be removed from service.
The starters for the pumps are in good shape considering their age, but should be
replaced within the next 5 years. The conduit is in good shape, but should be
repainted. There are no seal-offs between the hazardous area and the non-rated
area. This will require replacing some of the conduit.

Recirculation Box
•

General Description: The pump station sends flow to the recirculation box. The box
controls the flow distribution of the system, including how much flow is recirculated
and bypasses the clarifiers. There are six modes the plant can use.
Operate the recycle flow to final clarifier 1, plant flow to final clarifier 2.
Bypass the primary clarifier, final use clarifier 1 as primary clarifier.
Bypass final clarifier 1, all flow to final clarifier 2.
Bypass final clarifier 2, all flow is discharged.
Operate final clarifiers 1 and 2 in series, recycle after clarifier 2.
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Operate final clarifiers 1 and 2 in series, recycle prior to final clarifier 1. This is the
normal operating mode.

Figure 4.16 Recirculation Box

•

Capacity evaluation: The box is designed for a flow rate below that of the needed
requirements for the plant. The system will need to either be upsized or replaced
within the planning period.

•

Physical condition/performance: Tank, gates, and valves appear to be in good shape
considering their age. The operators rarely change the modes of operation, so the
unit operates without issue.

Final Clarifiers
•

General Description: After passing through the trickling filter, biosolids are settled
out in the two final clarifiers. These clarifiers can only operate in series. However, the
recirculation box allows for one or the other to be taken off-line for maintenance as
required. This allows for the system to have some level of redundancy.
Final clarifier 1 is 47’ diameter and final clarifier 2 is 55’ diameter. Each unit is about
10’ side water depth.
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Figure 4.17 Clarifier 2

Figure 4.18 Clarifier 3
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•

Capacity evaluation: Based on the IDNR design standard maximum PHWW surface
overflow rate of 1,200 gpd/sf, the nominal PHWW capacity of clarifier 2 is about 2.08
mgd. The nominal PHWW capacity for clarifier 3 is about 2.85 mgd. IDNR standards
require that sufficient redundancy of units be provided so that 75% of the design
capacity is provided with one unit out of service. The resulting firm PHWW capacity
of the existing final clarifiers is about 2.08 mgd, which is below the requirement of
3.0 mgd, which is 75% of the peak flow to the system.
Final clarifiers are also limited by IDNR design standards to a weir overflow rate of
15,000 gpd per lineal foot of weir, which does not change the capacity of the
clarifiers.
In addition to the IDNR minimum design standards, final clarifiers are often sized for
a maximum surface overflow rate of 600 gpd/sf at AWW flows. At this rate, the
nominal AWW capacity of clarifier 2 is about 1.04 mgd and clarifier 3 is about 1.43
mgd, which is well below the projected AWW flow for the Northeast plant.
Physical condition/performance: Final clarifier 1 shows cracking of the perimeter
launder with some areas of concrete spalling. There are significant areas of surface
scaling on the interior side. The main clarifier walls and floor were not observed since
the unit is continuously in service. There is broken conduit at the drive motor with
exposed wiring. This should be repaired immediately.
Final clarifier 2 appears to be in good shape structurally.
Plant staff have indicated that the units are working well.

Waste Sludge/Humus System
•

General Description: As the microorganisms grow and reproduce in the trickling
filter media, a portion sloughs off and is captured in clarifiers 2 and 3. The biosolids,
or humus, is wasted daily to the influent pump station by gravity. It is then pumped
to the primary clarifier, where it is wasted.
The waste is sent to a sludge tank. A centrifugal blower provides aeration and mixing
in the tank. Sludge is loaded out to a tanker truck and sent to the southwest plant
for treatment.

•

Capacity evaluation: The tank is small, not allowing for storage if there were a
problem transporting solids. If the plant is expanded, this system will not be
sufficient.

•

Physical condition/performance: The doors and windows in the sludge station
building are in poor shape. There is mortar deterioration at the door and window
lintel bearings and some exterior mortar deterioration elsewhere. Lintel corrosion
was noted at the doors and windows. The steel roof deck is also corroding. The
interior masonry is in poor shape. The below grade concrete appears to be in good
shape. The above grade building should be replaced during the planning period.
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The MCC is 480 volt, 175 amp and has no spare buckets or empty spaces. The
equipment is beyond its useful life and should be replaced. The exterior lighting is
cracked or broken and should be replaced immediately.

Other Structures
•

General Description: There are three other structures on the plant property. The
Admin building, original plant control building (now storage), and chlorine building.

•

Physical condition/performance: The main entrance sidewalk and stoop to the Admin
building are failing. The windows and exterior doors are in very poor condition. There
is mortar deterioration at the door and window lintel bearings and some exterior
mortar deterioration elsewhere. There is Lintel corrosion at the doors and windows.
The lights should be replaced throughout. There is an old Autocon MCC in the
building for the old water plant. This should be removed and any remaining loads
connected to a new electrical panel. These issues should be addressed during the
planning period.
The original plant control building is a safety hazard and should be demolished. The
chlorine building is in very poor shape. The roof structure is failing. This building
should also be demolished.
The site lighting poles are round, steel tapered poles that have been repainted, but
are still corroding. These should be replaced with aluminum poles due to the
corrosive nature of the atmosphere in the plant. Some poles have no lights and
those that do have old HID lamps. These should all be replaced. Some of the bases
are corroding with portions missing, so new bases should be installed with the
lighting.

4.7

NORTHEAST PLANT DISINFECTION

Overview
Disinfection of wastewater effluent is provided to reduce the risk of the spread of disease
resulting from contact with plant effluent. Although disinfection had not previously been
required by the IDNR for the Oskaloosa WWTP, it is a required by the current NPDES
discharge permit.
Chlorine Disinfection Facilities
•

General Description: The chlorine based disinfection system was constructed as part
of the 1974 project. The system has been decommissioned because the facility has
not historically been required to disinfect. The original chlorine feed equipment has
been removed. Essentially, all that remains of the original system is the Chlorine
Contact Basin.
The Chlorine Contact Basin consists of a 54’-8” by 19’-6” tank with a water depth of
approximately 11-feet. The tank is divided into two separate flow channels, each of
which are 8-feet wide. Treated wood panels provide vertical baffling to ensure
adequate contact time with the chlorine and to prevent short-circuiting within the
tank. Each of the two sections of the Chorine Contact Basin holds a volume of
approximately 36,000 gallons. Once past the Chlorine Contact Basin, the flow
stream discharges into the unnamed creak that flows to Spring Creek.
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Figure 4.19 Chlorine Contact Tank

•

Capacity evaluation: IDNR design standards require that chlorine contact tanks have
sufficient volume to provide detention times of 30 minutes at AWW flows and 15
minutes at PHWW flows. Based on these requirements, the capacities of the existing
contact tank are approximately 3.45 mgd at AWW flows and 6.91 mgd at PHWW
flows. Given the projected design flows for the Northeast Plant, the Chlorine Contact
Tank has sufficient capacity should the City decide to utilize chlorine disinfection in
the future.

•

Physical condition/performance: The Chlorine Contact Basin has some cracks, but
could be repaired. However, new chlorine feed and storage facilities would be
required should the City decide to utilize chlorine based disinfection in the future.
Because chlorine is potentially toxic to aquatic life, current standards require that
dechlorination be provided as well. Because the existing structures are in such poor
condition, a new building would be required to house the equipment and to store
chemicals.
Ultraviolet (UV) light disinfection is generally a more economical and preferable
alternative to chlorination/dechlorination. A UV system could be installed inside the
existing chlorine contact tank. In addition, the safety hazards associated with
chlorine and dechlorination chemicals can be avoided. These alternatives are
evaluated in detail later in this report.
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4.8

SOUTHWEST PLANT STORMWATER EQUALIZATION

Overview
In order to sufficiently treat flows from storm events, the Southwest plant includes two Flow
Equalization Basins to offset peak hourly/peak day flows and allow for downsizing of
mechanical treatment facilities. When flows through the mechanical treatment facility backup to a certain level upstream of the mechanical bar screen, flow is automatically
overflowed the influent channel and flows to Flow Equalization Basin 1. The M-Street Pump
Station also has two stormwater pumps that pump directly to Flow Equalization Basin 2
during high-flow events which reduces the flow in the 24-inch trunk sewer to the plant
benefiting both the collection system and the plant by allowing downsizing of both. As
previously discussed, even though flow equalization serves to reduce the required treatment
design there must be a balance between a reasonable level of flow equalization and a
reasonable level of plant capacity for proper operation. Optimizing the size of both flow
equalization basins and mechanical facilities is very important for proper plant operation.
Southwest Stormwater Equalization Basins
•

General Description: The original stormwater equalization basin (Flow Equalization
Basin 1) was constructed in 1974 with an 8-foot effective storage depth from two
feet above the bottom to two feet below the top of berm elevation. Prior to 1994,
this earthen basin was deepened and expanded to a 10 feet effective storage depth
with an estimated storage volume of 8.2 million gallons and low water level elevation
of 722.00. In 2003, a second 6.3-million-gallon basin was added (Flow Equalization
Basin 1) with an effective storage depth of 8 feet, low water level elevation of 739.00
and high water level elevation of 747.00. This storm basin sets at a higher elevation
than the original basin and normally flows by gravity to Flow Equalization Basin 1.
Controls Structures 1 and 2 were added in 2003 to control flow from Flow
Equalization Basins 2 to 1. Control Structure 1 is located at Basin 2 and has a 24inch wide downward opening slide gate with bottom elevation of 742.00 that can be
used control the water level from 5 feet to 8 feet or 742 to 747 feet. To drain Basin
2 below 5 feet, a manually operated 12-inch plug valve in the center wall of Control
Structure 1 must be manually opened. Flow from Control Structure 2 normally flows
via gravity through a 21-inch pipe to Control Structure 2 at Basin 1 where it is
normally directed into Basin 1, but can directed right to the Flow Return Lift Station
with manually operated sluice gates.
Flow Equalization Basin 2 receives stormwater flows directly from the stormwater
pumps at the M-Street Lift Station and from local septage haulers.
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Figure 4.20 Northeast Flow Equalization Basin 2 (6.3 MGal)

Flow Equalization Basin 1 receives flow from either Basin 2 to the north or from
stormwater overflows from the Plant Inlet Structure. When flows upstream of the
mechanical bar screen raise above the level of the inlet channel walls at the Plant
Inlet Structure, flows overflow the channel walls and flow to Basin 1 via gravity
through a 20-inch ductile iron pipe. Flows are returned from Basin 1 through the
Return Pump Station which has two submersible pumps in a manhole. These flows
are metered by the “Plant Flow” 9-inch Parshall flume in the Headworks Building.
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Figure 4.21 Southwest Flow Equalization Basin 1 (8.2 MGal)

•

Capacity evaluation: The adequacy of the existing Southwest Flow Equalization
Basins 1 and 2 capacity was evaluated for the maximum 30-day consecutive flow
period over the past 7-years. This event occurred during a 10-day, 2-year storm
from 7/18/2010 through 8/18/2010. The average flow for this period was 3.11
MGD. Daily flow records were evaluated and it was determined that at a maximum
recorded plant flow of 2.5 mgd during this period the equalization basin would have
overflowed an estimated volume of 7.3 million gallons and taken approximately 2
weeks to return flows through the mechanical plant (see Figure 4.22). If the Basins
were 50% full of sludge during this period, the overflow volume would have been
doubled (see Figure 4.23). Although plant flow records show the maximum
mechanical plant flow of 2.5 mgd, it is suspected that the current calibration of this
flume reading is too low and this reading is frequently maxed out and should be
recalibrated to capture the higher flows. If the mechanical plant flow was increased
to 3.0 MGD during this period which matches the NPDES permit rated flow, the
overflow volume would have been much smaller at 1.0 million gallons assuming the
basins were completely empty or proportionally increased depending on the
percentage full the basins were prior to the storm event due to either inability to
return storm flows back through the mechanical plant or accumulated sludge
percentage. It is estimated that if this rain event had been a 10-year storm event,
the required mechanical plant capacity would have been higher at 4.9 MGD in order
to prevent stormwater overflows which exceeds the plant permitted capacity (3.0
MGD). Optimum mechanical plant capacities based on design flows will be discussed
later under Chapter 5.
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Figure 4.23 Southwest Equalization Basin Stormwater Equalization Basins Overflow
Estimates for August 2010 with 50% Full Basins
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•

Physical condition/performance: The Southwest Flow Equalization basins appear to
have the potential for significant overflows during the study periods and there have
been multiple overflow events. The overflow potential is due to the limited
treatment capacity of the plant itself which is not sized to handle enough flow to
adequately return stormwater through the plant in a reasonable period of less than
one week or 3 to 5 days. Solids have accumulated over time in Basin 2 and are
using up valuable stormwater equalization storage capacity. As discussed elsewhere,
it is assumed that most solids in Basin 1 are from digester decant events which are
sent directly to the stormwater pond rather than directed back through the plant due
to limited plant treatment capacity. Plant staff has indicated that this allows them to
dilute and meter the waste into the plant. In addition, off-gassing was observed in
both Flow Equalization Basins 1 and 2 indicating a significant amount of biological
activity is occurring
Flow Equalization Basins 1 and 2 should both be dredged to remove solids as soon as
possible, so that the full volume of stormwater equalization is available to prevent
wastewater overflows. Wastes that are not associated with storms should not be
sent to the equalization basins. These septage and other wastes should be entered
into the wastewater plant. The current problem is that the Southwest plant is
overloaded and cannot handle these high-strength wastes at all times without the
risk of effluent limits violation. As normal practice, the basins should also be
emptied to the minimum water level within 5 days of a storm event, if possible, to
prevent biological activity and algal growth from occurring within the basin.

SOUTHWEST PLANT PRELIMINARY TREATMENT
The purpose of preliminary treatment is to remove particles from the wastewater that may
cause maintenance or operational problems with processes in the treatment plant.
Preliminary treatment at the Southwest Plant includes influent flow metering, screening and
grit removal. On line flow equalization and total plant flow metering facilities are also
described in this section for report organizational purposes.
4.9

Plant Flow Metering
•

General Description: The flow metering facilities consist of two meters, one for the
total flow to the plant and one for the plant flow to be treated. Both meters are
Parshall flumes constructed in concrete tanks. The total flow unit has a range of 0-10
mgd and the plant unit is currently calibrated to a range of 0-2.55 mgd.

FOX Engineering Associates, Inc.
File No. 2070-16A.300
August 8, 2017

Page 4-33

Figure 4.24 Total Flow Meter Station

•

Capacity evaluation: Both flow meters reach their maximum capacity regularly. This
gives results that are lower than reality. The Total Flow unit has a maximum capacity
of 10.5 mgd based on the throat size of 12”. This is insufficient for the system needs
and should be replaced within the next 5 years. The plant flow meter has a
maximum capacity of 5.5 MGD with a throat size of 9”. This is sufficient for now once
they recalibrate the unit to transmit the readings properly. However, it will not be
sufficient for the future flow, so should be replaced during the planning period.

•

Physical condition/performance: The concrete structure and piping is in good
physical condition. The flow meters are not capable of measuring peak flows and
should be recalibrated (Plant Flow meter) or replaced (Total Flow meter).

Inlet Mechanical Screen
•

General Description: Flow from the collection system discharge into a manhole
upstream of the Total Flow Parshall Flume, flow splitter box, EQ return box, and Plant
Flow Parshall Flume. Flow is then sent through a channel to the screen.
The screen is an Envirex mechanical rake unit. The bar openings appear to be 0.75”.
The rake discharges to a dumpster where lime is periodically added by hand for odor
control. There are no washers or other treatment system associated with the screen.
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Figure 4.25 Mechanical Screen

•

Capacity evaluation: The capacity of the screen is 3.0 MGD. This is insufficient for
future flows to the facility.
There is a bypass channel around the main screen. The bypass is manual and
includes a 2” opening manually cleaned bar rack. Bypassing is accomplished by
placing stop gates in the waste stream.

•

Physical condition/performance: The structure is in good condition. However, the
screen openings are larger than is currently recommended and the screen is over
twenty years old. The screen is showing signs of age, particularly where the rake
impacts the plate. Replacement of the screen is recommended as part of the 20-year
plan.

Grit Removal
•

General Description: Grit removal systems are provided to remove sand and other
abrasive materials prior to pumps and other equipment that may be damaged by
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them over time. In addition, removing the grit reduces the quantity of sludge to be
land applied and decreases the required frequency of sludge hauling.
The grit removal equipment is located in the Preliminary Treatment Building
downstream of the mechanical screen.
The grit removal system is a vortex grit removal system. The unit is in a concrete
tank. The flow is directed tangentially in the round tank. Grit is forced to the outside,
where is settles, then drops into a hopper located at the bottom of the tank. Once in
the grit hopper, the grit slurry is removed from the tank with a grit pump. The grit
pump is a centrifugal pump with hardened internal parts in order to withstand the
abrasive conditions associated with pumping grit slurry. There is only one pump with
no standby unit. The pump forces the grit slurry through a unit referred to as a
classifier, which removes most of the water. Concentrated grit slurry is then
deposited in a tank mounted on a trailer. Water from the grit is sent down a drain to
the influent channel. Screenings and grit are land filled.

Figure 4.26 Grit removal equipment

•

Capacity evaluation: The grit removal system was designed with a peak capacity of
3.0 mgd, which is insufficient to meet the future needs of the plant.
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•

Physical condition/performance: The grit room is a Class I, Division 1 rated area.
Some of the enclosures are missing bolts, which means they do not meet the rating.
These should be replaced immediately. The lighting uses HPS lamps, which should be
replaced during the planning period.
There is corrosion of the hollowcore connections to the wall at the roof. There is
mortar deterioration, cracked brick, and efflorescence on the east side near the
entrance door.

4.10 SOUTHWEST PLANT PRIMARY TREATMENT
Overview
Primary treatment is provided to remove a significant portion of the suspended solids that
remain after preliminary treatment. Contrary to preliminary treatment, the goal of primary
treatment includes removal of organic solids. By removing the organic solids, loading on
downstream treatment processes is greatly reduced. In addition, the highly-concentrated
organics can be more efficiently stabilized in the anaerobic digestion process.
Primary Clarifiers
•

General Description: After passing through preliminary treatment, the wastewater
flow is sent to the primary clarifier. This unit was constructed as part of the original
project in 1974. It is 45’ in diameter and has a sidewall depth of approximately 10’.
Collected solids are pumped to the anaerobic digester. Clarified effluent flow passes
on to the activated sludge treatment system. Floating scum is collected and sent to
sludge treatment.

Figure 4.27 Primary clarifier
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•

Capacity evaluation: In regards to reliability, the IDNR standards require that at
least two equal sized units be provided. The existing system does not meet these
requirements. Therefore, there is no firm capacity for the system.
The maximum surface overflow rates allowed by the IDNR design standards are
1,000 gpd/sf at AWW flows and 1,500 gpd/sf at PHWW flows. Based on these
requirements, the total hydraulic capacity of the primary clarifier is 1.59 mgd at
AWW flows and 2.39 mgd at PHWW flows. In addition, the design standards limit
the weir overflow rate to 15,000 gpd/lf. This requirement further limits the AWW
capacity of the primary clarifiers to 2.12 mgd.

•

Physical condition/performance: The perimeter launder retaining walls are cracked
full thickness at regular intervals. Repairs are required at the stair stringer
connections and effluent box. Since the unit is always in operation, an evaluation of
the walls and floor were not possible. The unit meets the National Electric Code.
The system provides waste sludge of approximately 2% solids. The operators
completed a series of tests for the existing system to determine the effectiveness of
the system, including the primary clarifier. During the study, the clarifier removed an
average of 50.2% of the influent TSS. This testing did not occur during a peak flow
event, but indicates that the clarifier is operating well under average conditions.
The clarifier is too small for the peak flows to the plant and has no redundancy.
Additional clarifier capacity should be installed during the planning period.

4.11 SOUTHWEST PLANT SECONDARY TREATMENT
Overview
Secondary treatment includes the biological removal of organic matter and solids from the
wastewater flow. In addition, ammonia is biologically oxidized to nitrate to meet effluent
permit limits. Ammonia removal is required because it can be toxic to aquatic life.
Secondary treatment facilities at the Southwest plant uses an activated sludge process. The
system uses fine bubble diffused aeration, positive displacement blowers, and associated
pumps and piping. The aeration basins are intended to remove most of the organic loading
(BOD5) and ammonia remaining after primary clarification.
Ammonia limits under the current NPDES discharge permit are significantly more stringent
than those in the previous permit. Under the old limit, the system did not have effluent
violations. Under the new permit, daily maximum effluent violations have occurred (see
discussion above), and more violations would have occurred if the existing permit had been
in place.
Aeration Basins
•

General Description: Effluent from the primary clarifier combines with return
activated sludge flow and is split among the aeration basins. A splitter box uses
weirs to hydraulically split the flow proportionally among the basins, which operate in
parallel.
There are currently six (6) basins. The first four (4) were constructed in 1974 with
low speed surface aerators. These were 29’ x 29’ x 10’-6” side water depth. The
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aeration systems were replaced with fine bubble diffusers in 1994. Dissolved oxygen
probes monitor the level of oxygenation in the tanks, which is reported in the
operational section of the MOR.
Two more basins were installed in 1994. These are 44’ x 44’ x 15’ side water depth.
These basins also feature fine bubble diffusers. These also use dissolved oxygen
monitoring.
Six (6) blowers, each with a capacity of 550 SCFM at 8.0 psig are used. A seventh
blower was recently rehabilitated to make it operational. Three (3) blowers are
dedicated to aeration basins 1-4 and three (3) are dedicated to basins 4 and 5.
Normally, one or two blowers operate per train with one reserved as a standby.
Blowers are currently operated manually.

Figure 4.28 Aeration Basins

•

Capacity evaluation: Iowa DNR allows an organic loading rate of up to 15 pounds of
BOD per day per 1000 cubic feet for an aerobic treatment system such as this. This
is for the maximum month BOD load. This allows a load capacity of 1401 lb/day of
BOD. Current max month BOD load is 2720 lb/day and the projected load is 3139
lb/day. The system is overloaded from a regulatory perspective.
FOX Engineering performed an evaluation of the system using values found during a
nutrient study conducted over the course of 2016. The values were used to calibrate

FOX Engineering Associates, Inc.
File No. 2070-16A.300
August 8, 2017

Page 4-39

a model in BioWIN. The models have confirmed that the system can treat a
maximum month load of up to 2400 lb/day of BOD, consistent with the actual
performance of the system. Using all of the blower capacity, the system can meet
the max day air requirements.
A monthly model at steady state values was completed for the Southwest plant. The
models show that the plant and aeration system are at the treatment capacity of the
plant. This is consistent with the performance of the system, where any increase in
influent load leads to operational issues and periodic effluent violations.
•

Physical condition/performance: The aeration tanks appear to be in good condition.
The aeration pattern does not show boils or distribution issues. The blowers are from
1994, and are close to the end of their useful life.
The blower building has an electrical service that is the largest in the plant. It is 480
volt, 3-phase, 1000 amps. It was installed in 1994 and is still in good condition. The
heating is provided by unit heaters, which are in good condition. The sludge pump
room is rated Class 1, Division 2 and is connected to the generator room, which is
not rated. This doesn’t meet current building codes for separation of rated and
unrated areas.
The PLC in the control panel is an Allen Bradley SLC 5/02. This PLC is no longer
manufactured. This should be replaced. There is currently very little automation for
the operation of the plant. Operation of the blower variable frequency drives using a
dissolved oxygen control system should be evaluated, as it may save power over
time and provide more consistent effluent results, particularly if there is a load
fluctuation due to industrial discharge or other variability. The telephone dialer does
not function and should be repaired or replaced.
The system is at its maximum treatment capacity and is periodically overloaded,
leading to operational issues. These issues will increase in frequency and severity as
the load to the system increases due to the expected growth in Oskaloosa and the
new, more stringent discharge limits. Expansion of the system should be considered
immediately.

Final Clarifiers
•

General Description: After passing through the aeration system, biosolids are settled
out in the two final clarifiers.
Each clarifier is 40’ diameter. Each unit has a 10’ side water depth. Current IDNR
design standards for final clarifiers is 12’ side water depth for activated sludge
systems.
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Figure 4.29 Southwest Final Clarifier

•

Capacity evaluation: Based on the IDNR design standard maximum PHWW surface
overflow rate of 1,200 gpd/sf, the nominal PHWW capacity of each clarifier is about
1.5 mgd, or a total capacity of 3.0 mgd. IDNR design standards require that
sufficient redundancy of units be provided so that 75% of the maximum month flow
is provided with one unit out of service. The existing plant does not meet this
requirement.
Final clarifiers are also limited by IDNR design standards to a weir overflow rate of
15,000 gpd per lineal foot of weir, which does not change the capacity of the
clarifiers.
Physical condition/performance: The clarifiers are cracked full thickness at regular
intervals several feet apart around the perimeter. The concrete piers supporting the
bridge need repairs. The cap slab of the effluent box is also degraded and in need of
repair.
Plant staff have indicated that the units are working well mechanically, but have had
some reliability issues in the past. There have been repeated TSS violations at the
plant. The BioWIN modelling has suggested that flows in excess of 3.0 MGD leads to
TSS violations as well.
Additional clarifier capacity with deeper tanks should be considered immediately.
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Plant Pump Station – Return Activated Sludge
•

General Description: Return activated sludge is pumped from the bottom of the
clarifiers and recirculated to the splitter box prior to the aeration basins. The original
structure was built in 1974. The system uses four (4) dry pit pumps, each with a
capacity of approximately 330 gpm. One pump is a standby unit.

Figure 4.30 – Return Activated Sludge Pumps

•

Capacity evaluation: The capacities of the RAS pumps are considered adequate for
the current flow to the system. The pumps are insufficient for the design flow for the
plant, as they do not meet the return requirement of up to 100% of the design flow
of the plant

•

Physical condition/performance: The pumps were installed in 1994 and are near the
end of their useful lives. The pumps have been replaced as they have worn out.
The MCC is 480 volt, 3 phase, and 60 amps. It is in poor condition and is past its
useful life. The panel should be replaced. The VFD’s were replaced 5-6 years ago.
The pump speed (and return rate) is manually controlled via the VFDs.
The door and windows in the RAS building are in poor shape. Mortar deterioration is
noted at the door and window and lintel bearings.
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Other Structures
•

General Description: There are three other structures on the plant property. The
Admin building, lift station, and chlorine building.

•

Physical condition: In the old vacuum filter section of the Admin building, the bottom
flange was cut off at the overhead door. Unless this was previously evaluated and
approved by the building manufacturer’s structural engineer, this should be replaced
or reinforced immediately. The MCC in the building is in poor condition and is past its
useful life. It should be replaced. The building also uses incandescent and compact
fluorescent lamps that are in passable condition. These should be replaced during the
planning period.
The chlorine building’s west wall of the interior CMU is in poor condition. The window
is also in bad shape. The electrical equipment is approximately twenty-two years old
and is close to the end of its useful life. The lighting and heating system are both in
good condition.
There is very little site lighting. Most lights are building mounted, with few pole
mounted fixtures. The site is rather dark at night and additional site lighting should
be considered.

4.12 SOUTHWEST PLANT DISINFECTION
Overview
Disinfection of wastewater effluent is provided to reduce the risk of the spread of disease
resulting from contact with plant effluent. Although disinfection had not previously been
required by the IDNR for the Southwest Plant, it is a required by the current NPDES
discharge permit.
Chlorine Disinfection Facilities
•

General Description: The chlorine based disinfection system was constructed as part
of the 1974 project. The system has not been used, as they are not required to
disinfect. The original chlorine feed equipment was removed when the system was
decommissioned. However, additional chlorination equipment was installed to
disinfect the effluent re-use water, which is sent to a golf course and used for
irrigation.
The Chlorine Contact Basin consists of a 29-foot by 17-foot tank with a water depth
of approximately 10-feet. The tank is divided in two, and baffle walls are provided to
create two separate flow channels, each of which are 8-feet wide. Treated wood
baffles were originally installed in the tank, but have since been removed. The
purpose of the baffles is to ensure adequate contact time with the chlorine and to
prevent short-circuiting within the tank. Each of the two sections of the Chorine
Contact Basin holds a volume of approximately 17,300 gallons. Once past the
Chlorine Contact Basin, the flow stream proceeds to the ultimate discharge. A
submersible pumps is located in the tank to recycle effluent to the golf course.
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Figure 4.31 Chlorine Contact Tank

•

Capacity evaluation: IDNR design standards require that chlorine contact tanks have
sufficient volume to provide detention times of 30 minutes at AWW flows and 15
minutes at PHWW flows. Based on these requirements, the capacities of the existing
contact basin are approximately 1.66 mgd at AWW flows and 3.32 mgd at PHWW
flows. Given the projected design flows of 3.1 mgd (AWW) and 6.0 mgd (PHWW) for
the Southwest plant, the Chlorine Contact Tank does not have sufficient capacity
should the City decide to utilize chlorine disinfection in the future.

•

Physical condition/performance: The Chlorine Contact Tank needs repair in the
vicinity of the west stair. The unit is also too small to meet the disinfection
requirements. Additional capacity could be added by adding another tank to the unit.
However, new chlorine feed and storage facilities would be required should the City
decide to utilize chlorine based disinfection in the future. Because chlorine is
potentially toxic to aquatic life, current standards require that dechlorination be
provided as well. Because there is no longer any space for chlorination and
dechlorination equipment in existing structures, a new building would be required to
house the equipment and to store chemicals.
Ultraviolet (UV) light disinfection is generally a more economical and preferable
alternative to chlorination/dechlorination. A UV system could be installed inside the
existing chlorine contact tank. In addition, the safety hazards associated with
chlorine and dechlorination chemicals can be avoided. These alternatives are
evaluated in detail later in this report.
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4.13 SOLIDS HANDLING & TREATMENT
Overview
There are multiple sources of solids at the Southwest Plant: primary clarifier sludge,
primary clarifier scum, final clarifier waste sludge, sludge hauled from the Northeast plant,
and sludge hauled from the Oskaloosa foods plant. These solids are stabilized in a
treatment process to reduce pathogens, offensive odors and the potential for putrefaction.
The treatment process also destroys a significant quantity of the solids, thereby reducing
the amount of solids that must be stored and land applied after treatment.
Solids at the Southwest plant are stabilized in a process referred to as anaerobic digestion.
Unlike the microorganisms involved in the secondary treatment system, the anaerobic
microorganisms do not require oxygen. In fact, oxygen is toxic to them. As the
microorganisms decompose the solids in the anaerobic digestion process, they produce
methane gas that is used to help provide the heat required to sustain the process.
After digestion, the solids are referred to as “biosolids”, which must be temporarily stored
prior to being applied to agricultural ground. Land application is considered beneficial due
to the value of the biosolids as a fertilizer and soil amendment. Preliminary treatment solids
(grit and screenings) are landfilled.
Sludge Pumping Systems
•

General Description: Two (2) diaphragm pumps waste sludge from the secondary
clarifiers to the primary clarifier, where it is settled. One (1) waste diaphragm pump
wastes sludge from the primary clarifier to the anaerobic digesters. Sludge from other
sources are off-loaded to sludge holding tanks. A fourth diaphragm pump meters this
sludge in as the digesters are able to take the load.
The diaphragm pumps are air operated and use a common compressor. The rate of
sludge waste is controlled by setting the times between pump pulses. Each pump
produces five (5) gallons of flow per cycle. Cycle frequency for each waste pump is
typically 1 minute and 20 seconds.
Floating scum collected from each of the clarifiers is combined with the waste sludge at
the pipe from the clarifier. The waste sludge pumps transfer it with the other waste.
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Figure 4.32 Sludge Transfer Pumps

•

Capacity evaluation: The current capacity of the original pumps is considered
adequate as the operating time can be increased as needed to meet the waste
needs.

•

Physical condition/performance: The pumps are coming to the end of their useful
lives, but have operated well. One of the pumps was replaced in the last 10 years.
The piping is showing signs of age, including corrosion and difficulty manipulating
valves.

Anaerobic Digesters
•

General Description: The anaerobic digesters provide stabilization of the solids
collected in the treatment plant. Anaerobic digestion is a treatment process that
reduces the pathogen content and total mass of solids that must be disposed. This
process involves the biological degradation of organic compounds in the absence of
oxygen. Anaerobic bacteria convert the organic compounds to methane, carbon
dioxide and water.
The Southwest plant has a two-stage system that uses a primary digester with a
secondary digester/sludge holding tank. The primary digester is maintained at 95
degrees to provide efficient biological activity. Digested sludge from the primary
digester flows to the secondary digester for decanting and storage.
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The primary digester tank has a floating steel cover and is equipped with two draft
tube mixers to completely mix the tank contents. The cover was installed as part of
the 1991 project. The mixers were added in 2001.
The secondary digester has a membrane gasholder cover. The original cover was
replaced with a DuoSphere biogas storage system within the last 3 years. There is no
mixing provided in this basin other than pump recycle. Decanting of settled sludge
provides sludge thickening prior to land application.

Figure 4.33 Anaerobic Digester (left) & Sludge Holding Tank (right)

A boiler/heat exchanger and centrifugal recirculation pumps installed in 1991
maintains proper operating temperature in the primary digester. Two Sludge
Transfer Pumps pump the sludge from the first digester to the sludge holding tank.
The pumps are a combination of rotary lobe and air actuated diaphragm pumps.
•

Capacity evaluation: The anaerobic digestion process is generally designed for a
minimum of 15 days of hydraulic retention time (HRT) when continuously mixed and
the temperature maintained at 95 degrees F. The organic loading should be
maintained at a maximum rate of 80 pounds of volatile solids per 1000 cubic feet of
digester volume. With the current loadings, the primary digester has a HRT of 60
days at average conditions and 30 days at maximum month conditions. The volatile
solids loading is only 34 ppd/1000 cu.ft. at maximum month conditions. Given the
projected design sludge loadings, the anaerobic digestion system has ample capacity
for the volatile solids loadings. However, sludge thickening prior to digestion will be
required to meet the minimum hydraulic retention time of 15 days. Therefore, the
digester capacity is adequate for the loadings and should be able to perform
adequate volatile solids reductions and pathogen control.
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•

Physical condition/performance: The performance of a wastewater digestion system
is often gauged by the overall reduction in volatile suspended solids (VSS). Even
though volatile solids reduction values were not reviewed in this study the Annual
Biosolids Land Application reports indicate that adequate removal is being provided.
A VSS reduction of 38 to 60 percent is considered typical. Biosolids are being
thickened by decanting to about 2.7 percent prior to land application.
Digester gas production is another indicator of digester performance. A gas meter to
measure gas production was installed with the original digesters in 1991; however,
no gas production values were received. This meter should be replaced with a new
unit and gas production should be monitored going forward.
Power to the system is provided by a 480 volt, 3 phase, 600 amp Westinghouse
Series 2100 motor control center. This MCC has been discontinued from production,
making parts more and more difficult to find. This unit should be replaced in the next
5 to 10 years.
The digester boiler is original to the 1991 expansion and has never been rebuilt.
There are components that are corroding and should be repaired. The boiler should
be dismantled, inspected, and rebuilt. The unit has control relay issues that need to
be addressed immediately.
The hot water heaters are also corroding badly and will need to be replaced in the
near future.
The valves at the digesters were replaced in the last year with new stainless steel
units. The old valves were inoperable due to the long periods without needing to be
moved. The valves are all operated manually and are typically used for tank or pump
isolation.
The building uses battery operated emergency lights. Connecting select fixtures to
the emergency generator would reduce the long-term maintenance of these lights.
The light fixtures are starting to corrode and will need replacement soon. Some
areas use HID lamps, which have a few minutes startup and use more energy than
today’s LED lights. These should be replaced as they wear out.
The lower section of the building is rated Class 1, Division 2 and the electrical
components in the area appear to meet the requirements. The ductwork in the lower
level is constructed of aluminum and is in relatively good condition.
The east exterior retaining wall needs repair. There appear to be roof leaks along the
digesters. There is significant door and hardware corrosion at the main entry door.
There is no gas detection safety equipment available inside the building. Safety
equipment should be installed immediately.

Sludge Hauling Vehicles
•

General Description: The Southwest plant uses a 6000-gallon truck to haul sludge
from the Northeast plant and Oskaloosa foods.
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•

Capacity evaluation: The capacity of the sludge truck is sufficient for current needs.

•

Physical condition/performance: Plant staff report that all of the sludge application
vehicles are in good condition. Sub-surface injection is used to land apply treated
biosolids.

4.14 OTHER ITEMS
Influent Sampling
Influent composite samples are currently taken from the bar screen channel in the Grit and
Screen Building at the Southwest plant and in the bar screen channel in the Inlet Pump
station at the Northeast plant. The sample draw tube is set downstream of the influent
Parshall flume at the Southwest plant, which is a typical location at wastewater treatment
plants because there is generally turbulence in this area. At the Northeast plant, the
sample draw tube is directly after the screen prior to the pump station, where this is a
relatively high amount of turbulence as well. Turbulence is desirable because it causes
mixing, and obtaining a representative sample is crucial. Without adequate mixing, solids
tend to settle towards the bottom of the channel. When this occurs, samples taken in the
upper portion of the channel will generally have lower test results than samples taken in the
lower portion of the channel. Both conditions result in test results that are not
representative of the true wastewater characteristics.
Backup Power Supply
IDNR design standards require that back-up power, or an alternate power source, be
provided for wastewater treatment plants of this size. Both plants have a backup generator,
which appear to be designed to provide adequate service for the plants. The Northeast plant
backup generator was replaced within the last year.
Neither generator will be large enough for the expanded plant flows. New generators should
be provided with the plant expansion.

4.15 SUMMARY OF TREATMENT PLANT CAPACITIES
A summary of the hydraulic capacities of each of the major unit processes for the Northeast
Plant is provided in Table 4.3. For comparison, the projected design values are AWW of 2.9
mgd and PHWW of 5.5 mgd.
Table 4.3 Summary of Firm Hydraulic Capacities of Northeast Plant Major Unit Processes
Parameter

AWW, mgd

PHWW, mgd

---

4.0

0 (2.87)1

0 (4.38)1

Trickling Filters

---

1.121

Final Clarifiers

1.041

2.081

Disinfection

3.45

6.91

Preliminary Treatment
Primary Clarifiers

1

The firm capacity is based on IDNR requirements, which is based on taking the largest unit
offline. Values in parenthesis is the rated value of the unit.
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A summary of the hydraulic capacities of each of the major unit processes for the Southwest
Plant is provided in Table 4.3. For comparison, the projected design values are AWW of 3.1
mgd and PHWW of 6.0 mgd.
Table 4.3 Summary of Firm Hydraulic Capacities of Southwest Plant Major Unit Processes
Parameter

AWW, mgd

PHWW, mgd

---

3.0

Primary Clarifiers

0 (1.59)1

0 (2.12)1

Activated Sludge

1401 lb/day

---

1.5

1.5

1.66

3.32

Preliminary Treatment

Final Clarifiers
Disinfection
1

The firm capacity is based on IDNR requirements, which is based on taking the largest unit offline.
Values in parenthesis is the rated value of the unit.
2
The activated sludge capacity is based on the flow at the maximum month BOD load to the plant.

The capacity of the treatment plant is currently set by the biological system for both plants.
There are significant hydraulic capacity issues for both treatment systems, which should be
addressed, including redundancy issues with the clarification systems and overloading of the
secondary treatment systems.
The peak month loading capacities per the NPDES permit of each treatment plant are shown
in Table 4.4, along with the projected design loadings.
Table 4.4 Summary of Peak Month Treatment Plant Loading Capacities
Northeast
Plant 2040
Projected Load

Northeast Plant
Rated Capacity

Southwest
Plant 2040
Projected Load

Southwest
Plant Rated
Capacity

BOD5

2,196 lbs/day

1,472 lbs/day

3,139 lbs/day

1,637 lbs/day

TSS

2,883 lbs/day

Not Listed

3,284 lbs/day

Not Listed

TKN

363 lbs/day

Not Listed

526 lbs/day

Not Listed

Parameter

In summary, the existing treatment plants have insufficient capacity to handle the projected
design loadings and flows summarized in Part 2 of this report.
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PART 5 – TREATMENT SYSTEM IMPROVEMENT
ALTERNATIVES
5.1

GENERAL

Deficiencies of both plants were outlined in the previous chapter of this report. As
discussed, both plants are both hydraulically and organically overloaded, which requires
improvements to the treatment processes. The purpose of this chapter is to provide general
information on preliminary and primary treatment improvements, and secondary treatment
and disinfection alternatives considered. Subsequent chapters will discuss specific
alternatives for each plant or a combined facility, as well as provide an evaluation of those
alternatives based on capital and operation and maintenances costs, and other nonmonetary factors.

5.2

PRELIMINARY AND PRIMARY TREATMENT

Raw Wastewater Pumping
The Northeast Plant influent pumping station has adequate capacity for current flows, but is
insufficient for the design flow to the plant. This includes the below grade influent channel,
wet well, and dry pit. The pumps are also in reasonably good condition and will continue to
be used. However, the above grade building is in poor condition and will need to be
replaced.
Most flows to the Southwest plant flow by gravity. A portion of the flows are pumped from
the M-Street Pump Station. This pump station has adequate capacity and is in reasonably
good condition. No improvements are planned at this pump station.
Flow Equalization
The equalization basins at both plants will provide adequate storage capacity, provided the
hydraulic capacities of the plants are increased. The basins are in reasonably good
condition, and no improvements are planned at this time. However, the sludge will need to
be cleaned out from the basins at the Southwest plant. The city is planning to do this as
part of their normal operation and maintenance of the facility.
Inlet Screening
Both plants have automatic screens that discharge solids into roll-off containers for landfill
disposal. While the Northeast plant screen is located on the total flow inlet (prior to flow
equalization), the Southwest plant is on the stream to the plant (after flow equalization), so
diverted water is not screened.
Both systems use relatively large screen openings, which allow large materials into the
mechanical plant. This increases the inert load to the biosolids processing system, reduces
the life of downstream pumps, and increases the operation and maintenance costs of the
mechanical plant. New screens should include smaller screen openings to reduce these
issues.
The existing screens are too small for the flows into the plants. This leads to bypassing or
flooding of the inlet structure. These units should be replaced in new channels designed for
peak hour wet weather (PHWW) flows to the system.
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Grit Removal
The existing vortex grit removal systems are standard units for plants this size. The
Northeast plant unit is at the end of its useful life and will need to be replaced if the
Northeast plant continues to operate. Both units are too small the meet the flow capacities
required. These should be replaced as part of the plant expansions. As part of the plant
design and evaluation, grit washers should be considered as an option.
Primary Clarifiers
The primary clarifiers at both plants are single units with no redundancy. The structure at
the Northeast plant is original and near the end of its useful life. If plant improvements
include nutrient removal, primary clarifiers would not be used. These types of systems do
not use generally use primary clarifiers, as the BOD removed is needed to drive the
treatment of total nitrogen and phosphorus. For the Southwest plant, the higher design flow
will require that more clarification be provided if the need for nutrient removal is deemed
too costly.
The non-nutrient removal conventional plant options include primary clarifiers, similar to
those currently at the plants.

5.3

SECONDARY TREATMENT

Biological Treatment Systems
Both plant’s biological treatment systems are overloaded. There are several different
treatment systems that could meet the future needs for the plant. For this report, four
different types of secondary treatment systems were considered: sequencing batch
reactors, oxidation ditches, conventional treatment, and biological nutrient removal. In
addition, a membrane bioreactor reactor (MBR) system was given preliminary consideration.
After initial evaluation, it was determined that the cost was too high to warrant further
evaluation.
Sequencing Batch Reactors
Sequencing batch reactors combine biological treatment, including BOD, ammonia, and
nutrients and clarification into a single tank. The tanks operate as a batch process, and
typically include fill, react, settle, and decant cycles. IDNR design standards require at least
three tanks (though typically four are used) to allow at least one tank to be filling while the
others are in the react, settle, or decant cycle. Different manufacturers have different
designs, but all include an influent distribution system, aeration, decanter, controls, and
mixing for systems that require nutrient removal. These systems are capable of meeting the
BOD, TSS, ammonia, total nitrogen, and phosphorus limits, including both current and
anticipated future limits.
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Figure 5.1 Typical SBR System
One advantage of SBRs is that they do not require final clarifiers, internal recirculation
systems, or return activated sludge pumps. This reduces the overall foot print as well as the
number of equipment units that need to be maintained. Another advantage is that the
system can be relatively deep, which further reduces the footprint of the system. Finally,
the cycle times can be adjusted to optimize the plant operation.
A disadvantage of SBRs is they are more complicated to operate than continuous flow type
systems. For example, the mixed liquor suspended solids (MLSS) concentrations can only be
measured at minimum water level for each tank (after the tanks have been decanted),
something that only happens once every 4 to 5 hours. In the rare event the control system
stops functioning; manual operation would require a great deal of operator attention to
cycle each of the tanks through their cycles.
Oxidation Ditch
Oxidation Ditches use a race-track configuration to accomplish biological treatment for
ammonia, BOD, and nutrients. Secondary clarifiers provide solids separation and require a
return activated sludge pumping system. Different manufacturers have different designs,
but all include an aeration system and a mixing system for the anoxic and anaerobic basins.
Oxidation ditches are capable of meeting the BOD, TSS, ammonia, total nitrogen, and
phosphorus limits, including both current and anticipated future limits.
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Figure 5.2 Typical Oxidation Ditch
One advantage of oxidation ditches is the simplicity of operation. Most use mechanical
aeration, which can be maintained entirely from the top of the basin. The system operates
continuously, so taking samples can be done at any time. Finally, the basin configuration
allows for recirculation to the anoxic and anaerobic tanks without the need for additional
pumps or a pumping station.
One disadvantage is that an oxidation ditch does require more equipment and a larger
footprint than the SBR described above. The aeration system limits the depth of the basins,
which further increases the footprint. They also require return activated sludge pumps and
clarifiers, which increases maintenance and power requirements.

Conventional Treatment
A conventional treatment system uses aeration basins to provide biological treatment of
BOD and ammonia. Fine bubble diffusers are typically used to provide aeration in the
aerobic tanks. Secondary clarifiers provide settling. Return activated sludge is pumped from
the clarifiers back to the aeration basins. This is the type of system is used at the Southwest
plant.
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Figure 5.3 Southwest Plant – Conventional Treatment System
One advantage of conventional treatment is the simplicity of operation. The system
operates continuously, so taking samples can be done at any time. Another advantage is
this type of system is currently in use at the Southwest plant, so the operators are already
familiar with the process. Fine bubble diffusers are also very efficient, so the power cost of
aeration and mixing will be lower than options using mechanical aerators. The existing plant
already has aeration basins that are in good shape, so a conventional system would allow
use of the existing tanks, and not require the entire system be replaced.
A disadvantage of conventional treatment is that it does require more equipment and a
larger footprint than the SBR described above. It also requires return activated sludge
pumping and clarifiers, which add to the required maintenance and power costs.
Conventional Treatment with Nutrient Removal
The addition of nutrient removal to a conventional treatment system requires the addition of
anaerobic and anoxic tanks, in addition the aeration basins. Recirculation pumping between
the tanks is also required. Anoxic tanks added prior to the aeration tanks to provide
denitrification (total nitrogen removal). Mixed liquor is recirculated from the end of the
aeration basins to the head of the anoxic basins, typically at a rate of up to four times the
influent flow. Typical detention time for anoxic zones are around 2-3 hours, or about 10%
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of the aeration volume. Anaerobic tanks are added at the beginning of the process to
provide phosphorus removal. Mixed liquor is recirculated from the end of the anoxic basins
to the head of the anaerobic basins, typically at a rate of up to 2 times the influent flow
rate. Typical detention times for anaerobic zones are approximately 1 hour. Since aeration
is not present in the anaerobic and anoxic tanks to provide mixing, mixers are used in these
tanks to keep the solids in suspension.
Advantages and disadvantages are similar to conventional treatment without nutrient
removal, except that operation is more complex with biological nutrient removal. It also
requires pumped recirculation systems, which add to the equipment required, maintenance,
and power costs.
Final Clarifiers
Two of the reviewed systems (conventional treatment and oxidation ditches) use secondary
clarifiers for final settling of the wastewater. The existing clarifiers at both the Northeast and
Southwest plants are too small to meet IDNR design requirements. In addition, the clarifiers
are also too shallow to meet design requirements. For the Northeast plant and combined
plant options, new clarifiers will be required. For the Southwest plant expansion option, we
are assuming that the existing units will be rehabilitated with new internal equipment and
additional capacity will be added with more clarifiers. A variance from IDNR design
standards for tank depth will be required to continue using the existing clarifiers.

5.4

DISINFECTION

As described earlier, both treatment plants originally included a chlorine based disinfection
system. However, these systems have been decommissioned, since disinfection has not
been required by the facility’s NPDES discharge permits. The chorine feed equipment was
subsequently removed. For the Northeast plant, the building is in very poor condition and
would need to be replaced if chlorine disinfection is used. For the Southwest plant, the
building is still in useable condition; however, the Chlorine Contact Tank is not adequately
sized for all disinfection options. For conservative planning it is assumed that any new UV
system would require a new disinfection channel within this report.
Two disinfection alternatives were evaluated for providing disinfection including:
chlorination/dechlorination with gas or liquid chemicals and ultraviolet (UV) light disinfection
as summarized below. A Present-Worth Analysis is performed for these options in a
separate Disinfection Report that is due to the IDNR by 4/1/2017.
•

Chlorination/Dechlorination Disinfection: At the Northeast plant, although the
chlorine feed equipment and storage space is no longer available, the existing
Chlorine Contact Tank is adequate for use in a new chlorination/ dechlorination
system. Therefore, the only major facilities required for this alternative would
include a new chemical feed/storage building and chemical feed systems. The
Southwest plant’s existing chlorine contact basin is too small, so that would need to
be expanded to accommodate chlorine disinfection, but the building may be reused.
New chemical feed systems would be required.
For cost estimating purposes, it was assumed that sodium hypochlorite would be
used for chlorination and sodium bisulfate would be used for dechlorination. The
feed system would be controlled using Oxygen Reduction Potential (ORP) sensors,
which is currently the preferred method due to its higher degree of accuracy.
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•

Ultraviolet Light Disinfection: Ultraviolet light disinfects wastewater by altering
the genetic material (DNA) in the cells so that the bacteria, viruses and other
microorganisms can no longer reproduce. The UV light is produced by UV lamps that
are submerged in an open channel. As wastewater passes through the bank of
lamps, the microorganisms are exposed to the UV energy.
Modern UV systems incorporate features to save time and energy, including
automated lamp cleaning and variable output electronic ballasts. The variable output
ballasts allow the power output to be automatically adjusted based on the plant flow
rate and other factors, which conserves electricity. It would be determined during
detailed design whether it is more cost effective to install a new UV system in the
existing Chlorine Contact Tanks or to construct a new channel.

5.5

SOLIDS HANDLING & TREATMENT

Several concerns were identified in Chapter 4 related to the solids handling and treatment
systems:
•

•
•
•
•

Gas detection safety equipment is lacking in the digester complex and should be
installed immediately. This would detect explosive gases and alarm for operator
safety.
The boiler/heat exchanger should be inspected, cleaned, and rebuilt based on its age
to regain efficiency capacity. The control relay on the boiler should also be replaced.
The gas meter should be checked or replaced with a new unit for monitoring gas
production.
The projected design sludge loadings require sludge thickening prior to digestion to
limit hydraulic loading to the digester to acceptable levels.
Additional biosolids storage is needed for the digested sludge prior to land
application.

Alternatives for sludge thickening and biosolids storage are presented and evaluated below.
Sludge Thickening
The existing primary anaerobic digester has a working volume of 408,100 gallons. In order
to meet the minimum hydraulic detention times at the projected design sludge loadings,
thickening will be required to reduce the hydraulic loading. At a minimum detention time of
15 days the feed sludge concentration will need to be at least 3% solids. Since gravity
thickening of waste activated sludge (WAS) does not attain this concentration, mechanical
thickening will be required. Typical mechanical thickening devices can easily obtain 5% to
7% solids concentration though.
Several proposed improvements were developed to provide WAS thickening prior to
digestion:
For this improvement, one of the existing aeration tanks would be converted for use
as a WAS Holding Tank. The purpose of this tank would be to temporarily store the
WAS between the times when the thickening equipment is operated. It is anticipated
that thickening would occur about two to three days per week. Piping at the Plant
Pump Station would be revised so wasting of activated sludge to the WAS Holding
Tank would be through motor operated valves on the return activated sludge line
and a timer. Hauled sludge from the NE plant would also be stored in this tank prior
to thickening.
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The existing aeration diffusers and blower equipment would be used to mix and
aerate the WAS Holding Tank. Sludge would be pumped from the holding tank to
the mechanical thickening equipment and the thickened sludge would be pumped
directly to the digester.
The new mechanical thickening equipment and thickened sludge pumps would be
installed in a new building along with the new Headworks equipment near the WAS
Holding Tank. A polymer system will also be housed in this facility to provide
conditioning of the sludge prior to thickening.
There are several different types of mechanical thickening equipment available.
Commonly used mechanical thickening equipment includes the following options,
each of which would be expected to be capable of achieving 5% to 7% thickened
sludge:
1. Gravity Belt Thickener - Gravity belt thickeners are similar to belt filter
presses, but with no compression of the solids between the belts. Instead,
removal of water is achieved only by gravity drainage through the porous
filter belt.
Raw sludge is flocculated with use of a polymer before being discharged onto
the belt. The sludge remains on the belt and is discharged out of the end.
Sludge plows briefly open furrows in the sludge to create water drainage ways
through the sludge solids. Belt speed, belt tension, plow position adjustment,
and polymer feed are the means to fine tune the thickening process with this
technology.

Figure 5.4 Typical Gravity Belt Thickener (from BDP Industries)

Belt thickeners can be fully enclosed to minimize odors, and modern
equipment requires minimal operator input during operation. There are few
moving parts to maintain, and most of the materials of construction are
stainless steel. A main disadvantage of this technology is the relatively large
footprint compared to other options.
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2. Rotary Drum Thickener - Rotary drum thickeners convey flocculated sludge
slowly through a rotating drum filter. The sludge remains inside the drum
and the filtrate flows by gravity through the perforated drum, which is
constructed of either a stainless-steel mesh or a cloth filter material.

Figure 5.5

Rotary Drum Thickener Example (from Alfa Laval)

Thickening performance can be optimized by changing the drum rotation rate,
polymer feed, the spraying interval and sludge feed rate. Rotary drum
thickeners are relatively simple machines with minimal maintenance. Like the
gravity belt filter, rotary drum thickeners have been widely used for
thickening of WAS.

Figure 5.6

Rotary Drum Thickener Interior (from Parkson Corporation)

For the purposes of this evaluation, it was assumed that a rotary drum thickener
would be selected, and all associated equipment would be installed in the new
thickening building. The thickener would be sized to take 150 to 300 gpm during
operation depending on the loading condition. A detailed comparison of thickening
equipment alternatives is beyond the scope of this study. Equipment and operating
costs for each of the alternatives are comparable, so the equipment selection is often
based on staff preference.
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Biosolids Storage and Land Application
The existing secondary digester has a storage capacity of just over 500,000 gallons of
treated biosolids prior to land application. Based on projected design sludge production and
anaerobic digestion capabilities to reduce solids, the secondary digester can only provide
about 2 months of sludge storage. To provide twice a year land application, adequate
storage is required for 6 months of biosolids production. Therefore, an additional 4 months
or 1 million gallons of additional storage is needed. It is recommended that a glass lined
steel storage tank be erected for this purpose with a down draft floating mixer to mix the
contents prior to hauling to ag land application. A telescoping valve would also be installed
to allow for additional decanting from the tank. Existing transfer pumps and piping would
be connected for load out of materials. The tank would be about 90-foot diameter by 21foot side water depth with additional depth for freeboard.

5.6

OTHER ITEMS

Backup power supply
Each plant is supplied electrical power by a single power line, and has a backup generator
for emergency power. The Northeast plant has a new generator. For the combined plant
option, a new backup generator is assumed to be necessary to meet the backup power
requirements for the system.
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PART 6 – NORTHEAST PLANT IMPROVEMENTS
ALTERNATIVES
6.1

GENERAL

The purpose of this chapter is to evaluate alternatives for the Northeast plant to bring the
treatment system into compliance with current regulations and to provide reasonably
operable and maintainable facilities.
The Northeast plant does not have adequate hydraulic or biological capacity for the existing
and projected flows and loads. Many of the structures are beyond their useful lives.
Significant improvements will be required to provide adequate treatment to meet new, more
stringent discharge limits. To provide the required additional capacity, four treatment
alternatives were evaluated:
Alternative A – Sequencing Batch Reactor: This option involves constructing a
5.5 MGD treatment system with three new SBR basins, each tank approximately
1.11 million gallons. A 0.404 MG effluent equalization basin is included to reduce the
decant surge to the disinfection system. The SBRs would be designed to provide
nutrient removal to meet the Iowa Nutrient Reduction Strategy.
Alternative B– Oxidation Ditch: This option involves constructing a 5.5 MGD
treatment system with two new oxidation ditches, each with approximately 0.558
million gallons. The oxidation ditches would be designed to provide nutrient removal
to meet the Iowa Nutrient Reduction Strategy. In addition, two new clarifiers and a
RAS pumping station would be required.
Alternative C– Conventional Activated Sludge: This option involves constructing
a 5.5 MGD treatment system with two new aeration basins, each with approximately
0.415 million gallons. For this option, nutrient removal would not be provided. In
addition, two new clarifiers and a RAS pumping station would be required.
Alternative D– Conventional Activated Sludge with Nutrient Removal: This
option involves constructing a 5.5 MGD treatment system with two new aeration
basins, each with approximately 0.415 million gallons (mg). In addition, two new
anaerobic tanks (0.056 mg each) and anoxic tanks (0.168 mg each) would be
required. The system would be designed to provide nutrient removal to meet the
Iowa Nutrient Reduction Strategy. In addition, two new clarifiers and a RAS
pumping station would be required.
Each of the four alternatives above includes several common components, as follows:
•
•
•
•
•

Demolition of trickling filter, primary clarifier, final clarifier 1, and sludge holding
building
New influent pump station in existing pump structure
New screening and grit removal
Re-use of the existing equalization basin
Disinfection system – two options were considered, UV and
chlorination/dechlorination – see following section
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•
•
•

Conversion of the existing final clarifier 2 into a sludge holding tank to allow
transporting sludge to the Southwest plant.
New emergency generator
Re-use of administration building

Each of the four alternatives was evaluated based on monetary and non-monetary
considerations, as discussed in the following sections.

6.2

MONETARY EVALUATION

Each of the four alternatives were evaluated based on opinions of capital costs and present
worth costs.
Cost estimates and economic evaluations presented in this report were based on preliminary
opinions of probable life cycle costs for a 20-year period in accordance with guidelines
prepared by the Environmental Protection Agency (EPA). Costs were derived using previous
FOX Engineering cost data and supplier quotations.
Alternatives are compared based on Net Present Cost (NPC). This evaluation considers the
initial, or capital costs, as well as the operation and maintenance costs. In addition, salvage
values were also estimated and included in the evaluation for improvements that are
expected to have a life longer than the design life period of 20 years. All capital costs and
O&M costs are determined over the 20-year design period, then discounted to reflect actual
costs in current dollars. Alternatives with a higher NPC would be considered less
economically favorable than those with a lower NPC. However, when considering the
accuracy of the estimating analysis at the preliminary report phase, those alternatives with
a total NPC within approximately 10 percent of each other are generally considered
equivalent from an economic standpoint.
Capital costs include construction, engineering, legal, and administrative costs.
Construction costs associated with major components include building materials, labor,
equipment, normal site work and other similar items. Allowances of 20% for contingencies
and 20% for engineering, legal and administrative fees were included with the capital cost
estimates.
Operation and maintenance (O&M) costs include energy usage, chemicals, labor and
maintenance materials used to keep equipment and other facilities functioning. Experience
from similar recent projects was used to determine labor and maintenance material
requirements. Electric power and chemical costs were based on current power and chemical
rates and estimates of energy and chemical use and demand.
Salvage values were based on straight-line depreciation, and only new structures and
equipment were assigned salvage values. In general, the following service lives were
assumed:
Structures
50 years
Process Equipment
20 years
Diffuser membranes, blowers, and pumps 7-10 years

For all Net Present Value analyses presented in this report, an interest rate of 3.5% was
assumed.
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Disinfection: Alternative Evaluation: UV disinfection was selected as the preferred
disinfection method based on economics and safety. Numerous past projects have shown
that UV Disinfection is the most-cost effective method for implementing disinfection for
plants of similar size. A letter report was submitted to the IDNR on March 29, 2017
requesting an extension of 8-years from the current NPES Permit as discussed later in this
report. The UV recommendation at this time for the Northeast plant is a contact or noncontact UV system designed for: 5.5 MGD, 65% UVT (which is higher than the UVT of the
existing trickling filter plant of 55±%) and based on a Reduction Equivalent Dose (RED) of
30,000 µW-s/cm2 based on MS2 which results in Point Source Summation Dosage much
higher than 30,000 µW-s/cm2. The improved effluent quality with the proposed treatment
facility reduces the size of the UV system and reduces the annual energy costs associated.
Depending on the manufacturer, total number of UV lamps would vary from approximately
20 to 168 lamps with lamp wattages varying from 165 to 1,000 watts. The total estimated
capital cost for a UV system for the Northeast plant is approximately $850,000. The overall
monetary evaluation for each of the four alternatives is presented in Table 6.1 below.
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Table 6.1 Monetary Evaluation for NE Plant
Alternative A –
Sequencing
Batch Reactor

Alternative B –
Oxidation Ditch

Alternative C –
Conventional
Activated
Sludge

Alternative D –
Conventional
with Nutrient
Removal

General Conditions

$480,000

$420,000

$380,000

$540,000

Demolition

$400,000

$400,000

$400,000

$400,000

Sitework & Piping

$360,000

$360,000

$360,000

$360,000

Influent Headworks
Replace

$445,000

$445,000

$445,000

$445,000

Buildings

$600,000

$600,000

$600,000

$600,000

$3,920,000

$1,930,000

$1,200,000

$2,100,000

$850,000

$850,000

$850,000

Biological Treatment
System
Final Clarifiers
Pump Stations

$390,000

$810,000

$810,000

$810,000

Disinfection(1)

$850,000

$850,000

$850,000

$850,000

Sludge Thickening &
Storage

$310,000

$310,000

$310,000

$310,000

Mechanical/Electrical

$2,850,000

$2,550,000

$2,300,000

$2,550,000

Subtotal Construction
Cost

$10,600,000

$9,530,000

$8,510,000

$9,720,000

$2,120,000

$1,910,000

$1,710,000

$1,950,000

$12,720,000

$11,440,000

$10,220,000

$11,670,000

$1,910,000

$1,720,000

$1,540,000

$1,760,000

$14,630,000

$13,160,000

$11,760,000

$13,430,000

24.4%

11.9%

--

14.2%

$7,820,000

$8,050,000

$8,050,000

$8,300,000

Salvage Value

$(1,150,000)

$(800,000)

$(600,000)

$(900,000)

20-Year Net Present
Value(1)

$21,300,000

$20,410,000

$19,210,000

$20,830,000

% Change from Lowest
Present Cost

10.9%

6.2%

--

8.4%

2

1

1

1

UV

20% Contingency
Total Construction
Cost
15% Engineering,
Administration & Legal
Total Capital Cost
% Change from Lowest
Cost
20 Year Present Value
for O&M Cost

Rank based on Net
Present Value

(1) Assumes 2.0% inflation.
As can be seen in Table 6.1, the lowest capital cost and net present cost option is
Alternative C – Conventional Activated Sludge (without nutrient removal). However,
nutrient removal will likely be required to be implemented. Since the design flows and loads
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for each facility are increasing, IDNR requires an antidegradation alternatives analysis be
completed. One of the alternatives required to be evaluated is nutrient removal. Nutrient
removal is generally considered feasible if the cost is less than 15% more than an
alternative that does not reduce nutrients. For the NE plant, the cost is 8.3% higher for a
nutrient removal alternative. Therefore, nutrient removal will be required to be included in
any plant expansion project. Since Alternative A is significantly higher, Alternatives B and D
are the most viable options and are considered equivalent on a NPC basis.

6.3

NON-MONETARY EVALUATION

In addition to costs, other factors must also weigh into the decisions. Each alternative was
evaluated on a non-monetary basis considering the following factors:
Ease of implementation. This factor considers the anticipated level of difficulty in
executing the alternative planned, including such matters as developing a workable
design and gaining approvals of the alternative from staff, management, council, and
regulatory agency. The SBR system is four tanks (three reactors and an effluent
equalization). The basic conventional system is aeration basins and clarifiers with a
RAS/WAS pumping station. The oxidation ditch and nutrient removal systems will
also include these aeration systems, but will need additional tankage for nutrient
removal.
Ease of Operation. This factor characterizes the general effort of operation and
maintenance associated with equipment or a system. Complex systems are
generally judged to be more difficult to operate and maintain. Multiple units of
equipment may cause the system to be considered less desirable from a
maintenance viewpoint, but can sometimes make a system easier to operate. The
continuous flow systems are simpler controls than the SBR, but the conventional
nutrient removal system also requires internal recycle pumps. The oxidation ditch
system has all the maintenance items located out of the basin on platforms, making
routine maintenance easier than diffused aeration systems that periodically (every 35 years) need to be cleaned and inspected.
Risks to Effluent Quality. This factor accounts for inherent risks in system operation
that would have a negative effect on effluent quality and make it a less desirable
option. All the systems are designed to meet the existing effluent goals. However,
Alternative C does not include nutrient removal, which lowers the rating slightly.
Safety. This factor relates to the level of safety concerns with the associated
chemicals involved with an alternative. Highly hazardous chemicals would be less
desirable from an operations standpoint than non-hazardous chemicals. The
oxidation ditch system scores slightly higher for safety since there is no equipment
where the basin needs to be dewatered for maintenance.
Impact of Future Regulations. This factor estimates the negative impact of future
regulations on an alternative. Alternatives that are anticipated to have increased
regulation in the future would be less desirable than other options. Alternative C
does not have any nutrient removal capability, so it ranks the lowest on the impact
of future regulations. All the other systems can meet the requirements.
Flexibility. The flexibility of an alternative is its ability to provide options to the
facility owners and managers for functioning under a variety of changed conditions.
The SBR has the highest amount of flexibility, as the cycle times can be adjusted to
meet changing operational requirements. The oxidation ditch and conventional
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nutrient removal systems can have recycle and return systems adjusted to meet
changing needs as well, but are less flexible. The conventional system has the least
amount of flexibility.
Use of Proven Technology. This factor accounts for risk associated with new
technology that may be useful, but has not been in the particular area of application
long enough to provide meaningful information on its dependability, maintenance
history, useful life, etc. All of the systems use technology that has been proven
effective for many years.
Space Requirements. This factor considers the space required to implement an
alternative. Alternatives that require more space to implement are generally
considered to be less desirable. The SBR has the overall lowest footprint. The
conventional system and oxidation ditch have the next lowest, with the conventional
BNR system requiring the most space.
The non-monetary comparison of alternatives is presented in Table 6.2. Numerical ratings
from 1 to 5 were assigned to each factor for each alternative. A rating of 1 is poor (worst)
and a rating of 5 is excellent (best). The total of all non-monetary ratings were summed
and used to determine an overall rating of 1 to 5 for each alternative with 1 being the best
overall non-monetary rating. Non-monetary ratings within 10% of the best rated alternative
were considered to be equal.

Table 6.2 Non-Monetary Evaluation for NE Plant
Alternative A –
Sequencing
Batch Reactor

Alternative B –
Oxidation Ditch

Alternative C –
Conventional
Activated
Sludge

Alternative D –
Conventional
with Nutrient
Removal

Ease of Implementation

4

3

4

3

Ease of Operation

3

4

5

3

Risks to Effluent Quality

5

5

4

5

Safety

4

5

4

4

Impact of Future
Regulations

5

5

2

5

Flexibility/ Operator
Control

5

3

3

4

Use of Proven
Technology

5

5

5

5

Space Requirements

5

4

4

2

36

34

31

31

1

1

2

2

Total Rating
Non-Monetary Factors
Ranking

Table 6.2 shows that Alternatives A – Sequencing Batch Reactor and B – Oxidation Ditch
have the best non-monetary ratings and are within 10% of each other and therefore
considered to be equal for purposes of planning and both given the best overall rating of 1.
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6.4

COMBINED PRESENT WORTH AND NON-MONETARY EVALUATION

The results of the present-worth monetary evaluation and the non-monetary evaluation
were combined into a single analysis with weighted rankings. For purposes of this study, it
was assumed that the present-worth cost would be weighted at 75% and the non-monetary
evaluation would be rated at 25%. The overall ratings are presented in Table 6.3.

Table 6.3 Evaluation Summary for NE Plant
Alternative A –
Sequencing
Batch Reactor

Alternative B –
Oxidation Ditch

Alternative C –
Conventional
Activated
Sludge

Alternative D –
Conventional
with Nutrient
Removal

Present Value Rating

2

1

1

1

Present Value Weight
Factor

75%

75%

75%

75%

1.5

0.75

0.75

0.75

Non-Monetary Value
Rank

1

1

2

2

Non-Monetary Value
Weight Factor

25%

25%

25%

25%

Non-Monetary Value
Weighted Rating

0.25

0.25

0.5

0.5

Total Weighted Factor
Rating

1.75

1.0

1.25

1.25

3

1

Not feasible

2

Present Value Weighted
Rating

Overall Ranking

For the NE plant, the oxidation ditch has the lowest rating and is therefore the top ranked
(#1) option. Therefore, if the NE plant were to be expanded, an oxidation ditch system
would be recommended.
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PART 7 – SOUTHWEST PLANT IMPROVEMENT
ALTERNATIVES
7.1

GENERAL

The purpose of this chapter is to evaluate alternatives for the Southwest plant to bring the
treatment system into compliance with current regulations and to provide reasonably
operable and maintainable facilities.
The Southwest plant does not have adequate hydraulic or biological capacity for the existing
and projected flows and loads. Most of the structures are still in good physical condition.
Significant improvements will be required to provide adequate treatment to meet new, more
stringent discharge limits. To provide the required additional capacity, four treatment
alternatives were evaluated:
Alternative A – Sequencing Batch Reactor: This option involves constructing a
5.5 MGD treatment system with three new SBR basins, each tank approximately
1.36 million gallons. A 0.453 mg effluent equalization basin is included to minimize
decant surges to the downstream disinfection system. The SBRs would be designed
to provide nutrient removal to meet the Iowa Nutrient Reduction Strategy.
Alternative B– Oxidation Ditch: This option involves constructing a 5.5 MGD
treatment system with two new oxidation ditches, each with approximately 0.681
million gallons. The oxidation ditches would be designed to provide nutrient removal
to meet the Iowa Nutrient Reduction Strategy. In addition, two new clarifiers would
be added with the existing clarifiers still online. The existing pumping station would
be reused with larger pumps.
Alternative C– Conventional Activated Sludge: This option involves constructing
a 5.5 MGD treatment system with four new aeration basins, each with approximately
0.217 million gallons. These tanks would be common wall with the existing 44’ x 44’
aeration basins. For this option, nutrient removal would not be provided. In
addition, two new clarifiers would be added with the existing clarifiers still online.
The existing pumping station would be reused with larger pumps.
Alternative D– Conventional Activated Sludge with Nutrient Removal: This
option involves constructing a 5.5 MGD treatment system with four new aeration
basins, each with approximately 0.217 million gallons (mg). These tanks would be
common wall with the existing 44’ x 44’ aeration basins. In addition, two new
anaerobic tanks (0.056 mg each) and anoxic tanks (0.168 mg each) would be
required. The system would be designed to provide nutrient removal to meet the
Iowa Nutrient Reduction Strategy. In addition, two new clarifiers would be added
with the existing clarifiers still online. The existing pumping station would be reused
with larger pumps
Each of the four alternatives above includes several common components, as follows:
• Demolition of existing headworks building. The primary clarifier would be
demolished for Alternatives A, B, and D. The secondary clarifiers would be
demolished for Alternative A as well.
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•
•
•
•
•
•
•
•
•

New screening and grit removal
Re-use of the existing equalization basin
Disinfection system – two options were considered, UV and
chlorination/dechlorination – see following section
Adding a new aerated waste activated sludge tank for Alternatives C and D or
reusing the existing aeration basins for this purpose for Alternatives A and B.
New emergency generator
New sludge thickening system
New 1.0 mg sludge holding basin with floating mixer.
Re-use of administration building
Re-use of anaerobic digesters

Each of the four alternatives was evaluated based on monetary and non-monetary
considerations, as discussed in the following sections.

7.2

MONETARY EVALUATION

Each of the four alternatives were evaluated based on opinions of capital costs and present
worth costs.
Cost estimates and economic evaluations presented in this report were based on preliminary
opinions of probable life cycle costs for a 20-year period in accordance with guidelines
prepared by the Environmental Protection Agency (EPA). Costs were derived using previous
FOX Engineering cost data and supplier quotations.
Alternatives are compared based on Net Present Cost (NPC). This evaluation considers the
initial, or capital costs, as well as the operation and maintenance costs. In addition, salvage
values were also estimated and included in the evaluation for improvements that are
expected to have a life longer than the design life period of 20 years. All capital costs and
O&M costs are determined over the 20-year design period, then discounted to reflect actual
costs current dollars. Alternatives with a higher NPC would be considered less economically
favorable than those with a lower NPC. However, when considering the accuracy of the
estimating analysis at the preliminary report phase, those alternatives with a total NPC
within approximately 10 percent of each other are generally considered equivalent from an
economic standpoint.
Capital costs include construction, engineering, legal, and administrative costs.
Construction costs associated with major components include building materials, labor,
equipment, normal site work and other similar items. Allowances of 20% for contingencies
and 20% for engineering, legal and administrative fees were included with the capital cost
estimates.
Operation and maintenance (O&M) costs include energy usage, chemicals, labor and
maintenance materials used to keep equipment and other facilities functioning. Experience
from similar recent projects was used determine labor and maintenance material
requirements. Electric power and chemical costs were based on current power and chemical
rates and estimates of energy and chemical use and demand.
Salvage values were based on straight-line depreciation, and only new structures and
equipment were assigned salvage values. In general, the following service lives were
assumed:
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Structures
50 years
Process Equipment
20 years
Diffuser membranes, blowers, and pumps 7-10 years
For all NPC analyses presented in this report, an interest rate of 2% was assumed.

Disinfection: Alternative Evaluation: Similar to the NE WWTF evaluation, UV
disinfection was selected as the preferred disinfection method based on economics and
safety. Numerous past projects have shown that UV Disinfection is the most-cost effective
method for implementing disinfection for plants of similar size. A letter report was
submitted to the IDNR on March 29, 2017 requesting an extension of 8-years from the
current NPES Permit as discussed later in this report. The UV recommendation at this time
for the Southwest plant is a contact or non-contact UV system designed for: 5.05 MGD,
65% UVT (which is higher than the UVT of the existing activated sludge plant of 60±%) and
based on a Reduction Equivalent Dose (RED) of 30,000 µW-s/cm2 based on MS2 which
results in Point Source Summation Dosage much higher than 30,000 µW-s/cm2. The
improved effluent quality with the proposed treatment facility reduces the size of the UV
system and reduces the annual energy costs associated. Depending on the manufacturer,
total number of UV lamps would vary from approximately 20 to 168 lamps with lamp
wattages varying from 165 to 1,000 watts. The total estimated capital cost for a UV system
for the Southwest plant is approximately $1.2 million.
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The overall monetary evaluation for each of the four alternatives is presented in Table 7.1
below.
Table 7.1 Monetary Evaluation for SW Plant
Alternative A
– Sequencing
Batch
Reactor

Alternative B
– Oxidation
Ditch

Alternative C
–Conventional
Activated
Sludge

Alternative D
–
Conventional
with Nutrient
Removal

General Conditions

$610,000

$580,000

$520,000

$540,000

Demolition

$400,000

$400,000

$400,000

$400,000

Sitework & Piping

$500,000

$500,000

$500,000

$500,000

Influent Headworks
Replace

$445,000

$445,000

$445,000

$445,000

Buildings

$600,000

$600,000

$600,000

$600,000

$4,230,000

$2,200,000

$1,300,000

$1,800,000

$970,000

$970,000

$970,000

Biological Treatment
System
Final Clarifiers
Pump Stations

$390,000

$850,000

$850,000

$850,000

Disinfection(1)

$850,000

$850,000

$850,000

$850,000

Sludge Thickening &
Storage

$1,860,000

$1,860,000

$1,860,000

$1,860,000

Mechanical/Electrical

$3,600,000

$3,415,000

$3,100,000

$3,200,000

Subtotal
Construction Cost

$13,490,000

$12,670,000

$11,400,000

$12,020,000

20% Contingency

$2,700,000

$2,540,000

$2,280,000

$2,410,000

$16,190,000

$12,670,000

$11,400,000

$14,430,000

$2,430,000

$2,290,000

$2,060,000

$2,170,000

$18,620,000

$17,500,000

$14,600,000

$16,300,000

18.3%

11.18%

--

11.6%

$6,700,000

$6,950,000

$7,080,000

$7,010,000

Salvage Value

$(1,200,000)

$(850,000)

$(610,000)

$(810,000)

20-Year Net
Present Value

$24,120,000

$23,600,000

$21,070,000

$22,500,000

% Change from
Lowest Cost

14.5%

12.0%

--

6.8%

2

2

1

1

UV

Total Construction
Cost
15% Engineering,
Admin. & Legal
Total Capital Cost
% Change from
Lowest Cost
20 Year Present
Value for O&M Cost

Rank based on Net
Present Value
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As can be seen in Table 7.1, the lowest capital cost and net present cost option is
Alternative C – Conventional Activated Sludge (without nutrient removal). However,
nutrient removal will likely be required to be implemented. Since the design flows and loads
for each facility are increasing, IDNR requires an antidegradation alternatives analysis be
completed. One of the alternatives required to be evaluated is nutrient removal. Nutrient
removal is generally considered feasible if the cost is less than 15% more than an
alternative that does not reduce nutrients. For the SW plant, the cost is 11.6% higher for a
nutrient removal alternative. Therefore, nutrient removal will be required to be included in
any plant expansion project. Since Alternative A is significantly higher, Alternatives B and D
are the most viable options and are considered equivalent on a NPC basis.

7.3

NON-MONETARY EVALUATION

In addition to costs, other factors must also weigh into the decisions. Each alternative was
evaluated on a non-monetary basis considering the following factors:

Ease of implementation. This factor considers the anticipated level of difficulty in executing
the alternative planned, including such matters as developing a workable design and gaining
approvals of the alternative from staff, management, council, and regulatory agency. The
SBR system is four tanks (three reactors and an effluent equalization). The basic
conventional system is aeration basins and clarifiers with a RAS/WAS pumping station. The
oxidation ditch and nutrient removal systems will also include these aeration systems, but
will need additional tankage for nutrient removal. However, the existing clarifiers can be
reused.
Ease of Operation. This factor characterizes the general effort of operation and
maintenance associated with equipment or a system. Complex systems are generally
judged to be more difficult to operate and maintain. Multiple units of equipment may cause
the system to be considered less desirable from a maintenance viewpoint, but can
sometimes make a system easier to operate. The continuous flow systems have simpler
controls than the SBR, but the conventional nutrient removal system also requires internal
recycle pumps. The oxidation ditch system has all the maintenance items located out of the
basin on platforms, making routine maintenance easier than diffused aeration systems that
periodically (every 3-5 years) need to be cleaned and inspected.
Risks to Effluent Quality. This factor accounts for inherent risks in system operation that
would have a negative effect on effluent quality and make it a less desirable option. All the
systems are designed to meet the existing effluent goals. However, Alternative C does not
include nutrient removal, which lowers the rating slightly.
Safety. This factor relates to the level of safety concerns with the associated chemicals
involved with an alternative. Highly hazardous chemicals would be less desirable from an
operations standpoint than non-hazardous chemicals. The oxidation ditch system scores
slightly higher for safety since there is no equipment where the basin needs to be
dewatered for maintenance.
Impact of Future Regulations. This factor estimates the negative impact of future
regulations on an alternative. Alternatives that are anticipated to have increased regulation
in the future would be less desirable than other options. Alternative C does not have any
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nutrient removal capability, so it ranks the lowest on the impact of future regulations. All
the other systems can meet the requirements.
Flexibility. The flexibility of an alternative is its ability to provide options to the facility
owners and managers for functioning under a variety of changed conditions. The SBR has
the highest amount of flexibility, as the cycle times can be adjusted to meet changing
operational requirements. The oxidation ditch and conventional nutrient removal systems
can have recycle and return systems adjusted to meet changing needs as well, but are less
flexible. The conventional system has the least amount of flexibility.
Use of Proven Technology. This factor accounts for risk associated with new technology that
may be useful, but has not been in the particular area of application long enough to provide
meaningful information on its dependability, maintenance history, useful life, etc. All of the
systems use technology that has been proven effective for many years.
Space Requirements. This factor considers the space required to implement an alternative.
Alternatives that require more space to implement are generally considered to be less
desirable. The SBR has the overall lowest footprint. The new conventional system includes
expanding the existing primary clarifiers, while the other systems will not use them. The
nutrient removal conventional system will require additional anoxic and anaerobic tanks,
which increase the footprint.
The non-monetary comparison of alternatives is presented in Table 7.2. Numerical ratings
from 1 to 5 were assigned to each factor for each alternative. A rating of 1 is poor (worst)
and a rating of 5 is excellent (best).

Table 7.2 Non-Monetary Evaluation for SW Plant
Alternative
A–
Sequencing
Batch
Reactor

Alternative B –
Oxidation
Ditch

Alternative C –
Conventional
Activated
Sludge

Alternative D –
Conventional
with Nutrient
Removal

Ease of Implementation

4

3

4

3

Ease of Operation

3

4

5

3

Risks to Effluent Quality

5

5

4

5

Safety

4

5

4

4

Impact of Future
Regulations

5

5

2

5

Flexibility/ Operator
Control

5

3

3

4

Use of Proven Technology

5

5

5

5

Space Requirements

5

4

4

2

36

34

31

31

1

1

2

2

Total Rating
Non-Monetary Factors
Rating

As can be seen in Table 7.2, Alternatives A and B have the best non-monetary scores.
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7.4

COMBINED PRESENT WORTH AND NON-MONETARY EVALUATION

The results of the present-worth monetary evaluation and the non-monetary evaluation
were combined into a single analysis with weighted rankings. For purposes of this study, it
was assumed that the present-worth cost would be weighted at 75% and the non-monetary
evaluation would be rated at 25%. The overall ratings are presented in Table 7.3.

Table 7.3 Evaluation Summary for SW Plant
Alternative A –
Sequencing
Batch Reactor

Alternative B –
Oxidation Ditch

Alternative C –
Conventional
Activated
Sludge

Alternative D –
Conventional
with Nutrient
Removal

2

2

1

1

75%

75%

75%

75%

1.5

1.5

0.75

0.75

1

1

2

2

Weight Factor

25%

25%

25%

25%

Non-Monetary Value
Weighted Rating

0.25

0.25

0.5

0.5

Total Weighted Factor
Rating

1.75

1.75

1.25

1.25

3

2

Not Feasible

1

20-Yr Net Present
Value
Weight Factor
Present Value
Weighted Rating
Non-Monetary Value
Rank

Overall Ranking

For the SW plant, the conventional activated sludge with biological nutrient removal scores
the highest overall. Therefore, if the SW plant were to be expanded, a conventional
activated sludge system incorporating nutrient removal would be recommended.
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PART 8 – COMBINED PLANT IMPROVEMENT
ALTERNATIVES
8.1

GENERAL

The purpose of this chapter is to evaluate alternatives for a combined plant to provide a
treatment system that will comply with current regulations and to provide reasonably
operable and maintainable facilities.
Neither plant has adequate hydraulic or biological capacity for the existing and projected
flows and loads. Many of the structures at the Northeast plant are beyond their useful lives.
Significant improvements will be required to provide adequate treatment to meet new, more
stringent discharge limits. To provide the required additional capacity, four treatment
alternatives were evaluated:
Alternative A – Sequencing Batch Reactor: This option involves constructing a
11.5 MGD combined treatment system with four new SBR basins, each tank
approximately 1.94 million gallons. A 0.527 mg effluent equalization basin is included
to minimize flow fluctuations to the downstream disinfection system. The SBRs would
be designed to provide nutrient removal to meet the Iowa Nutrient Reduction
Strategy.
Alternative B– Oxidation Ditch: This option involves constructing a 11.5 MGD
combined treatment system with two new oxidation ditches, each with approximately
1.19 million gallons. The oxidation ditches would be designed to provide nutrient
removal to meet the Iowa Nutrient Reduction Strategy. In addition, two new
clarifiers and a RAS pumping station would be required.
Alternative C– Conventional Activated Sludge: This option involves constructing
a 11.5 MGD combined treatment system with four new aeration basins, each with
approximately 0.290 million gallons. The existing aeration basins would be reused.
For this option, nutrient removal would not be provided. In addition, three new
clarifiers would be installed. The RAS pumping station would be reused with new
return activated sludge pumps.
Alternative D– Conventional Activated Sludge with Nutrient Removal: This
option involves constructing a 11.5 MGD combined treatment system with four new
aeration basins, each with approximately 0.290 million gallons (mg). In addition,
two new anaerobic tanks (0.174 mg each) and anoxic tanks (0.349 mg each) would
be required. The system would be designed to provide nutrient removal to meet the
Iowa Nutrient Reduction Strategy. In addition, three new clarifiers would be
installed. The RAS pumping station would be reused with new return activated sludge
pumps.
Each of the four alternatives above includes several common components, as follows:
• Demolition of existing headworks building and existing secondary clarifiers. The
primary clarifier would be demolished for Alternatives A, B, and D. A new primary
clarifier would be added in Alternative C.
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•
•
•
•
•
•
•
•
•

Installation of a new pump station and force main from the Northeast plant to the
new system at the Southwest plant.
New screening and grit removal
Re-use of the existing equalization basin
Disinfection system – two options were considered, UV and
chlorination/dechlorination – see following section
Adding a new aerated waste activated sludge tank for Alternatives C and D or
reusing the existing aeration basins for this purpose for Alternatives A and B.
New emergency generator
New sludge thickening system
New 1.0 mg sludge holding basin with floating mixer.
Re-use of administration building

Each of the four alternatives was evaluated based on monetary and non-monetary
considerations, as discussed in the following sections.

8.2

MONETARY EVALUATION

Each of the four alternatives were evaluated based on opinions of capital costs and present
worth costs.
Cost estimates and economic evaluations presented in this report were based on preliminary
opinions of probable life cycle costs for a 20-year period in accordance with guidelines
prepared by the Environmental Protection Agency (EPA). Costs were derived using previous
FOX Engineering cost data and supplier quotations.
Alternatives are compared based on Net Present Cost (NPC). This evaluation considers the
initial, or capital costs, as well as the operation and maintenance costs. In addition, salvage
values were also estimated and included in the evaluation for improvements that are
expected to have a life longer than the design life period of 20 years. All capital costs and
O&M costs are determined over the 20-year design period, then discounted to reflect actual
costs current dollars. Alternatives with a higher NPC would be considered less economically
favorable than those with a lower NPC. However, when considering the accuracy of the
estimating analysis at the preliminary report phase, those alternatives with a total NPC
within approximately 10 percent of each other are generally considered equivalent from an
economic standpoint.
Capital costs include construction, engineering, legal, and administrative costs.
Construction costs associated with major components include building materials, labor,
equipment, normal site work and other similar items. Allowances of 20% for contingencies
and 20% for engineering, legal and administrative fees were included with the capital cost
estimates.
Operation and maintenance (O&M) costs include energy usage, chemicals, labor and
maintenance materials used to keep equipment and other facilities functioning. Experience
from similar recent projects was used determine labor and maintenance material
requirements. Electric power and chemical costs were based on current power and chemical
rates and estimates of energy and chemical use and demand.
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Salvage values were based on straight-line depreciation, and only new structures and
equipment were assigned salvage values. In general, the following service lives were
assumed:
Structures
50 years
Process Equipment
20 years
Diffuser membranes, blowers, and pumps 7-10 years
For all NPC analyses presented in this report, an interest rate of 2% was assumed.

Disinfection: Alternative Evaluation: UV disinfection was selected as the preferred
disinfection method based on economics and safety. Numerous past projects have shown
that UV Disinfection is the most-cost effective method for implementing disinfection for
plants of similar size. A letter report was submitted to the IDNR on March 29, 2017
requesting an extension of 8-years from the current NPES Permit as discussed later in this
report. The UV recommendation at this time for the Combined plant is a contact or noncontact UV system designed for: 10.5 MGD, 65% UVT and a Reduction Equivalent Dose
(RED) of 30,000 µW-s/cm2 based on MS2 which results in Point Source Summation Dosage
much higher than 30,000 µW-s/cm2. The improved effluent quality with the proposed
treatment facility reduces the size of the UV system and reduces the annual energy costs
associated. Depending on the manufacturer, total number of UV lamps would vary from
approximately 40 to 336 lamps with lamp wattages varying from 165 to 1,000 watts. The
total estimated capital cost for a UV system for the Combined plant is approximately $2.4
million.
The monetary evaluation for each of the four alternatives is presented in Table 8.1 on the
following page.
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Table 8.1 Monetary Evaluation for Combined Plant
Alternative A
– Sequencing
Batch Reactor

Alternative B –
Oxidation Ditch

Alternative C –
Conventional
Activated
Sludge

Alternative D –
Conventional
with Nutrient
Removal

General Conditions

$950,000

$850,000

$775,000

$895,000

Demolition

$750,000

$750,000

$750,000

$750,000

Sitework & Piping

$800,000

$800,000

$800,000

$800,000

$3,610,000

$3,610,000

$3,610,000

$3,610,000

Pump Station at NE
Plant

$900,000

$900,000

$900,000

$900,000

Influent Headworks
Replace

$445,000

$445,000

$445,000

$445,000

Buildings

$1,000,000

$1,000,000

$1,000,000

$1,000,000

Biological Treatment
System

$7,490,000

$3,200,000

$2,500,000

$4,300,000

$1,300,000

$1,300,000

$1,300,000

Force Main from NE to
SW WWTF

Final Clarifiers
Pump Stations

$450,000

$700,000

$700,000

$700,000

UV Disinfection(1)

$850,000

$850,000

$850,000

$850,000

Sludge Thickening &
Storage

$1,850,000

$1,850,000

$1,850,000

$1,850,000

Mechanical/Electrical

$5,400,000

$3,610,000

$4,800,000

$5,300,000

$24,600,000

$21,460,000

$20,385,000

$22,805,000

20% Contingency

$4,920,000

$4,300,000

$4,080,000

$4,570,000

Total Capital Cost

$29,520,000

$25,760,000

$24,465,000

$27,375,000

$4,430,000

$3,850,000

$3,670,000

$4,110,000

$33,950,000

$29,610,000

$28,190,000

$31,490,000

Subtotal Construction
Cost

15% Engineering,
Administration & Legal
Total Future Worth
Capital Costs
% Change from
Lowest Cost
20 Year Present Value
for O&M Cost
Salvage Value
20-Year Net Present
Value
% Change from
Lowest Cost
Rank based on Net
Present Value
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20.1%

5.1%

--

11.5%

$8,400,000

$8,700,000

$8,160,000

$8,070,000

$(1,850,000)

$(1,490,000)

$(950,000)

$(1,650,000)

$40,500,000

$36,820,000

$35,400,000

$37,910,000

14.4%

4.0%

--

7.1%

2

1

1

1
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As can be seen in Table 8.1, the lowest capital cost and net present cost option is
Alternative C – Conventional Activated Sludge (without nutrient removal). However,
nutrient removal will likely be required to be implemented. Since the design flows and loads
for each facility are increasing, IDNR requires an antidegradation alternatives analysis be
completed. One of the alternatives required to be evaluated is nutrient removal. Nutrient
removal is generally considered feasible if the cost is less than 15% more than an
alternative that does not reduce nutrients. For the Combined plant, the cost is 7.4% higher
for a nutrient removal alternative. Therefore, nutrient removal will be required to be
included in any plant expansion project. Since Alternative A is significantly higher,
Alternatives B and D are the most viable options and are considered equivalent on a NPC
basis.

8.3

NON-MONETARY EVALUATION

In addition to costs, other factors must also weigh into the decisions. Each alternative was
evaluated on a non-monetary basis considering the following factors:
Ease of implementation. This factor considers the anticipated level of difficulty in executing
the alternative planned, including such matters as developing a workable design and gaining
approvals of the alternative from staff, management, council, and regulatory agency. The
SBR system is five tanks (four reactors and an effluent equalization). The basic conventional
system is aeration basins and clarifiers with a RAS/WAS pumping station. The oxidation
ditch and nutrient removal systems will also include these aeration systems, but will need
additional tankage for nutrient removal.
Ease of Operation. This factor characterizes the general effort of operation and
maintenance associated with equipment or a system. Complex systems are generally
judged to be more difficult to operate and maintain. Multiple units of equipment may cause
the system to be considered less desirable from a maintenance viewpoint, but can
sometimes make a system easier to operate. The continuous flow systems have simpler
controls than the SBR, but the conventional nutrient removal system also requires internal
recycle pumps. The oxidation ditch system has all the maintenance items located out of the
basin on platforms, making routine maintenance easier than diffused aeration systems that
periodically (every 3-5 years) need to be cleaned and inspected.
Risks to Effluent Quality. This factor accounts for inherent risks in system operation that
would have a negative effect on effluent quality and make it a less desirable option. All the
systems are designed to meet the existing effluent goals. However, Alternative C does not
include nutrient removal, which lowers the rating slightly.
Safety. This factor relates to the level of safety concerns with the associated chemicals
involved with an alternative. Highly hazardous chemicals would be less desirable from an
operations standpoint than non-hazardous chemicals. The oxidation ditch system scores
slightly higher for safety since there is no equipment where the basin needs to be
dewatered for maintenance.
Impact of Future Regulations. This factor estimates the negative impact of future
regulations on an alternative. Alternatives that are anticipated to have increased regulation
in the future would be less desirable than other options. Alternative C does not have any
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nutrient removal capability, so it ranks the lowest on the impact of future regulations. All
the other systems can meet the requirements.
Flexibility. The flexibility of an alternative is its ability to provide options to the facility
owners and managers for functioning under a variety of changed conditions. The SBR has
the highest amount of flexibility, as the cycle times can be adjusted to meet changing
operational requirements. The oxidation ditch and conventional nutrient removal systems
can have recycle and return systems adjusted to meet changing needs as well, but are less
flexible. The conventional system has the least amount of flexibility.
Use of Proven Technology. This factor accounts for risk associated with new technology that
may be useful, but has not been in the particular area of application long enough to provide
meaningful information on its dependability, maintenance history, useful life, etc. All of the
systems use technology that has been proven effective for many years.
Space Requirements. This factor considers the space required to implement an alternative.
Alternatives that require more space to implement are generally considered to be less
desirable. The SBR has the overall lowest footprint. The nutrient removal conventional
system will require additional anoxic and anaerobic tanks, which increase the footprint.
The non-monetary comparison of alternatives is presented in Table 8.2. Numerical ratings
from 1 to 5 were assigned to each factor for each alternative. A rating of 1 is poor (worst)
and a rating of 5 is excellent (best).

Table 8.2 Non-Monetary Evaluation for Combined Plant
Alternative A
–
Sequencing
Batch
Reactor

Alternative B –
Oxidation Ditch

Alternative C –
Conventional
Activated
Sludge

Alternative D –
Conventional
with Nutrient
Removal

Ease of Implementation

4

3

4

3

Ease of Operation

3

4

5

3

Risks to Effluent Quality

5

5

4

5

Safety

4

5

4

4

Impact of Future
Regulations

5

5

2

5

Flexibility/ Operator
Control

5

3

3

4

Use of Proven
Technology

5

5

5

5

Space Requirements

5

4

4

2

36

34

31

31

1

1

2

2

Total Rating
Non-Monetary Factors
Rating

As can be seen in Table 8.2, Alternatives A and B have the best non-monetary rating
scores.
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8.4

COMBINED PRESENT WORTH AND NON-MONETARY EVALUATION

The results of the present-worth monetary evaluation and the non-monetary evaluation
were combined into a single analysis with weighted rankings. For purposes of this study, it
was assumed that the present-worth cost would be weighted at 75% and the non-monetary
evaluation would be rated at 25%. The overall ratings are presented in Table 8.3.

Table 8.3 Evaluation Summary for Combined Plant
Alternative A –
Sequencing
Batch Reactor

Alternative B –
Oxidation Ditch

Alternative C –
Ammonia
Removal
Conventional

Alternative D –
Nutrient
Removal
Conventional

Present Value Rating

2

1

1

1

Present Value Weight
Factor

75%

75%

75%

75%

1.5

0.75

0.75

0.75

Non-Monetary Value
Rank

1

1

2

2

Non-Monetary Value
Weight Factor

25%

25%

25%

25%

Non-Monetary Value
Weighted Rating

0.25

0.25

0.5

0.5

Total Weighted Factor
Rating

1.75

1.0

1.25

1.25

3

1

Not Feasible

2

Present Value
Weighted Rating

Overall Ranking

For the Combined plant, the oxidation ditch has the best rating and is ranked as the best
option. Therefore, if the Combined plant were to be installed, an oxidation ditch system
would be recommended.
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PART 9– RECOMMENDED OPTION
9.1

GENERAL

Chapters 6, 7 and 8 presented and evaluated alternatives for improvements to the
Northeast, Southwest, and Combined plant respectively. This chapter compares the
most viable option from each of the previous chapters to determine the best overall
option.
Alternative A – Separate Plants: This option involves constructing a new
oxidation ditch treatment facility at the NE plant location (see Chapter 6) and
expanding the southwest plant using conventional treatment with the addition
of nutrient removal (see Chapter 7).
Alternative B – Combined Plant: This option involves expanding the
Southwest plant to handle all wastewater flows from the city. The combined
plant would utilize two new oxidation ditches as described in Chapter 8.

9.2

MONETARY EVALUATION

The monetary evaluation for each alternative is presented in Table 9.1 below. This
includes both capital and operation and maintenance costs, compared on a total net
present cost basis. See Sections 6.2 for further details on how these costs were
developed. Ratings are based on 1 through 5 with 5 being the worst and 1 being the
best. Alternatives with Net Present Worth Costs within 10% are considered equal
within the accuracy of estimating at the facility plan stage. Table 9.1 shows that
Alternative A – Separate Plants has a lower capital cost than Alternative B – Combined
Plant; however, these capital costs are considered equal since they are within 10%.
Table 9.1 shows that the Total Present Worth of Alternatives A and B are within 8.9%
and also considered equal for the purposes of planning in this report.

(Remainder of Page Intentionally Left Blank)
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Table 9.1 Monetary Evaluation for Separate and Combined Plants
Alternative A –
Separate Plants

Alternative B –
Combined Plant

$29,460,000

$29,610,000

0.006%

--

20 Year Present Value
for O&M Cost

$15,310,000

$8,700,000

Salvage Value

$(1,710,000)

$(1,490,000)

Total 20-Yr Net
Present Value (NPV)

$43,060,000

$36,820,000

16.9%

--

2

1

Total Capital Cost
% Change from
Lowest Cost

% Change from
Lowest Cost
Rating based on NPV

9.3

NON-MONETARY EVALUATION

The non-monetary comparison of the Separate versus Combined Plant alternatives is
presented in Table 9.2 below. Numerical ratings from 1 – 5 were assigned to each
factor for each alternative. A rating of 1 is poor (worst) and rating of 5 is excellent
(best). See Section 6.3 for further discussion on non-monetary evaluation.

Table 9.2 Non-Monetary Evaluation for Separate and Combined Plant
Alternative A –
Separate Plants

Alternative B –
Combined Plant

Ease of Implementation

3

3

Ease of Operation

3

5

Risks to Effluent Quality

4

5

Safety

4

5

Impact of Future Regulations

5

5

Flexibility

3

4

Use of Proven Technology

5

5

Space Requirements

3

4

30

36

2

1

Total Rating
Non-Monetary Factors Rating

As shown in Table 9.2, Alternative B – Combined Plant scores the highest (best) for
the non-monetary evaluation and has the best rating (1 = best).
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9.4

COMBINED PRESENT WORTH AND NON-MONETARY EVALUATION

The results of the present-worth monetary evaluation and the non-monetary
evaluation were combined into a single analysis with weighted rankings. For purposes
of this study, it was assumed that the present-worth cost would be weighted at 75%
and the non-monetary evaluation would be rated at 25%. The overall ratings are
presented in Table 9.3.

Table 9.3 Evaluation Summary for Separate and Combined Plant
Alternative A –

Alternative B –

Individual Plants

Combined Plant

2

1

75%

75%

1.5

.75

Non-Monetary Value Rating

2

1

Non-Monetary Value Weight
Factor

25%

25%

Non-Monetary Value Weighted
Rating

0.50

0.25

2.0

1.0

2

1

20-Yr Net Present Value Rating
Present Value Weight Factor
Present Value Weighted Rating

Total Weighted Factor Rating
Overall Ranking

Based on the combined present worth and non-monetary evaluation, the
recommended option is to install a Combined plant at the SW site with a pump station
at the NE plant to pump flow to the new facility. The Combined plant would utilize
oxidation ditches for the secondary treatment process. This recommendation is based
on the assumptions as listed in this report including a weighting of 75% for monetary
considerations and 25% for non-monetary considerations.

9.5

IMPLEMENTATION EVALUATION

To determine the best way to implement the recommend option, an additional analysis
was performed to evaluate a 5, 10, 15 or 20-year implementation period as shown in
Tables 9.4 and 9.5. Costs for recommended short-term improvements as discussed
later in this section to maintain operational facilities for both plants were included for
options beyond 5-years. Additional project costs were also included for
implementation of a combined disinfection system at the SW WWTF by 2019 if the
project is implemented in year 15 or 20, since it is assumed the IDNR would not allow
disinfection improvements to be constructed beyond 10-years. Whether the IDNR
will allow disinfection for either plant to be constructed as part of an overall
combined plant project in 5 or 10-years rather than in 2 years (by 3/2019) as
required by the City’s current NPDES permits is still unknown and will need to
be confirmed by the IDNR during the facility plan review.
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In general, the analysis showed that the lowest overall costs will be gained by
implementing a project in the short-term; however, monthly rate increases can be
reduced by raising rates in the near term and pushing the project back. Table 9.4
shows that that a project costing $29.6 million in Year 5 will cost $47.7 million in Year
20. Table 9.5 shows a total expected rate increase of approximately $31 to
$35/month to finance the project depending on the implementation schedule selected.
All options assume the City would raise rates to the required level at the end of Year 1
to minimize the required monthly rate increase to the extent possible. This is a
simplified approach for planning purposes that is subject to many variations and would
require a detailed financial analysis by the City to determine the best approach to
raising rates to fund any future project.
Table 9.5 shows that the option with the lowest residents’ total rate payment is the 5year option ($8,138) while this amount has the highest monthly rate increase
($32.29/month). As the project is pushed back, the total monthly payments decrease
slightly, however the total amount paid by residents increases. For example, if the
project is constructed in Year 20 it will have total costs to residents 24% more than a
project construction in Year 5, although monthly rate increases will be 27.6% lower
($23.38/month). A project constructed in Year 10 it will have total costs to residents
9% more than a project construction in Year 5, although monthly rate increases will be
11.7% lower ($28.52/month).
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Table 9.4 – Implementation Options for Combined Plant Option B – Oxidation Ditch
5-Year Option
General Conditions

10-Year Option

15-Year Option

20-Year Option

$850,000
$750,000
$800,000
$450,000
$1,000,000
$3,200,000

$940,000
$830,000
$880,000
$500,000
$1,100,000
$3,530,000

$1,040,000
$910,000
$980,000
$550,000
$1,220,000
$3,900,000

$1,140,000
$1,010,000
$1,080,000
$610,000
$1,350,000
$4,310,000

Pump Station at NE Plant

$1,300,000
$700,000
$950,000
$1,850,000
$5,100,000
$900,000

$1,440,000
$770,000
$1,050,000
$2,040,000
$5,630,000
$990,000

$1,580,000
$850,000
$200,000
$2,260,000
$6,220,000
$1,100,000

$1,750,000
$940,000
$240,000
$2,490,000
$6,860,000
$1,210,000

18” FM from NE to SW WWTF

$3,610,000

$3,990,000

$4,400,000

$4,860,000

Demolition
Sitework & Piping
Influent Headworks Replace
Buildings
Oxidation Ditch w/ BNR
Final Clarifiers
Pump Stations
UV Disinfection(1)
Sludge Thickening & Storage
Mechanical/Electrical

Subtotal Construction Cost

$21,460,000

$23,690,000

$25,210,000

$27,850,000

20% Contingency

$4,290,000

$4,740,000

$5,040,000

$5,570,000

Total Capital Cost

$25,750,000
$3,860,000

$28,430,000
$4,260,000

$30,250,000
$4,540,000

$33,420,000
$5,010,000

$29,610,000

$32,690,000

$34,790,000

$38,430,000

$760,000

$760,000

$760,000

$520,000

$520,000

$520,000

$950,000

$950,000

$ 2,230,000

$ 2,230,000

15% Engineering,
Administration & Legal
Total Future Worth Capital
Costs
Short Term Project Costs
NE WWTF Short-Term
Improvements
SW WWTF Short-Term
Improvements
2019 UV Disinfection Project
Total Short-Term Costs
(1)

n/a

$ 1,280,000

UV Disinfection costs for the 15-year and 20-year alternatives are for additions/modifications
for tie-in to the new treatment facility.

Table 9.5 includes estimates of additional replacement/maintenance cost to maintain
the existing treatment facilities that would be required for 10 to 20-year options.
These costs are based on an assumed value of $100,000/year for conservative
planning beginning in Year 5.
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Table 9.5 -Rates Evaluation for Combined Plant Option B – Oxidation Ditch
Implementation Options
5-year
10-year
15-year
Option
Option
Option
Future Worth Capital Cost

20-year
Option

$29,610,000

$32,690,000

$34,790,000

$38,430,000

n/a

$655,000

$1,314,000

$2,097,000

Total Future Worth Cost

$29,610,000

$35,835,000

$41,534,000

$49,867,000

Wastewater Rates(1)
Annual Rate Increase, $/yr
Monthly increase, $/mo.

$ 387.54
$ 32.29

$ 342.28
$ 28.52

$ 303.23
$ 25.27

$ 280.56
$ 23.38

Residents Total Payments

$ 8,138

$ 8,899

$ 9,400

$ 10,100

--

+9%

+16%

+24%

Future Replacement/Maint

.(2)

% Variance (Based on
Total Payments)

(1) Rates based on the following years of rate increase in advance of project to lower the finance
amount: 1 for 5 yr, 6 for 10-yr, 11 for 15-yr and 16 for 20 years. Rates based on 4,568 services.
Rates account for short term improvements per Table xi.
(2) Future worth of estimated $100,000/year equipment replacement/maintenance costs beginning
with $100,000 in Year 5.
(3) Rates are based on 2% inflation for future values and 2.5% SRF loan rate (2.0 % loan + 0.5% loan
initiation fee).

The implementation analysis showed that the 5-Year Option had the lowest overall
cost to rate payers; however, additional benefits could be gained by a project that will
be constructed and operational in 10 years by approximately March 1, 2027. Moving
the project back 5 years allows time for the City to construct the proposed I&I
Improvements by January 1, 2020 and to evaluate the impact over a few years to see
if flows can be lowered from assumptions in this report. A reduction in peak flows
could lead to a reduction in some treatment facility sizing. Therefore, the
recommendation implementation period is to construct a combined plant in
Year 10.
To prepare for this, the City should proceed to raise rates as soon as possible, so that
resources can be saved to lower the financed amount. The City should also request a
variance from the IDNR for extending the Disinfection Compliance Schedule from
March 1, 2019 to March 1, 2027 which is an 8-year extension request. An extension
request has been made to the IDNR NDPES Section on March 29, 2017 (see Appendix
C) as part of a disinfection letter report in advance of submittal of this overall facility
plan and a conference call was held between the City, FOX and IDNR on May 15, 2017
to discuss this request. The IDNR indicated that additional financial information would
be needed and FOX discussed that submittal of the overall facility plan would provide
additional details for the IDNR’s consideration of this extension request.
Due to the magnitude of the proposed project and the fact that the City would be
providing increased treatment by committing to implement biological nutrient removal
(BNR) in the next 10 years, the IDNR may be receptive to this proposal, but that is yet
to be determined. Constructing UV disinfection as part of a combined overall project is
the most cost-effective option for the City as constructing UV disinfection separately
requires the City to pay for construction administration/observation services for
multiple projects rather than a single combined project. Also, if disinfection is required
to be implemented at both WWTFs by 2019, it is estimated that this will cost the City
approximately $1.1 million beyond a combined project, since the NE WWTF facilities
will abandoned and largely non-reusable once a combined facility is constructed.
Considering the enormous impact this project will have on the City’s rates, any costFOX Engineering Associates, Inc.
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savings measures are beneficial to residents. It is possible that the City may have to
implement disinfection at one or both plants by 2019 as required in the City’s current
NPDES permits. We do not feel the IDNR would allow the City to extend the
Disinfection Compliance Schedule beyond the recommended time frame.
Table 9.6 – Combined Plant Recommended Option Cost Summary
General Project Requirements
General Requirements
Demolition
Sitework & Piping
18” Force Main from NE to SW WWTF
Pump Station at Northeast Plant
Influent Headworks Replacement
Buildings
Process Equipment, Systems, Tanks
Final Clarifiers
Pump Stations
UV Disinfection
Sludge Thickening and Sludge Storage
Mechanical, HVAC, Painting and Electrical
Subtotal - Construction Cost
20% Contingencies
Total Estimated Construction Cost
15% Engineering, Legal & Administration
Total Recommended Improvement Cost
for Combined Plant

Opinion of Cost for
Option B - Oxidation Ditch

$850,000
$750,000
$800,000
$450,000
$1,000,000
$3,200,000
$1,300,000
$700,000
$950,000
$1,850,000
$5,100,000
$900,000
$3,610,000
$21,460,000
$4,290,000
$25,750,000
$3,860,000
$29,610,000

With the recommended option, there are additional short-term improvements
recommended to address structural, process and electrical concerns noted during the
site inspections as listed below. These improvements are recommended to be
completed in the next few years and are additional capital costs beyond those listed in
Table 9.6. There would also be an estimated annual allowance of $100,000/year for
equipment replacements and maintenance for the aging facilities prior to construction
of the new combined facility that are assumed to begin in year 5 as previously
discussed.
A summary of recommended short-term improvements totaling $1.28 million is listed
below:
Northeast Plant Short-Term Improvements
• Replace recirculation pumps and structure with new structure, pumps,
and electrical controls. Connect to existing piping to flow control
structure. (est. $230,000)
• Replace existing grit removal system. (est. $150,000)
• Demolish old control building and chemical feed building. (est.
$120,000)
• Upgrade electrical system at plant, specifically replace motor control
center, correct rated area deficiencies, corroded and broken conduit, and
broken lights in existing buildings. (est. $85,000)
FOX Engineering Associates, Inc.
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•
•

Drain and inspect clarifier structures. Repair as required. (est.
$175,000)
Total short-term improvements = $760,000

Southwest Plant Short-Term Improvements
• Upgrade electrical system at plant, specifically replace motor control
center, correct rated area deficiencies, corroded and broken conduit, and
broken lights in existing buildings. (est. $165,000)
• Install dissolved oxygen control system and safety equipment in digester
building (est. $30,000)
• Install aerated septage/recycle/leachate holding tank to allow for slow
control of slug-load wastes into the treat facility rather than discharging
directly to the stormwater equalization basins (est. $150,000)
• Drain and inspect clarifier structures. Repair as required. (est.
$175,000)
• Total short-term improvements = $520,000
A final comment regarding the recommended alternative is that the affordability of the
proposed improvements and a detailed financial analysis have not been included as
part of this report. A detailed financial analysis and exploration of alternate means of
funding should be explored.

9.6

ADDITIONAL ALTERNATIVE

Another option considered was to redirect some flow from the sections of town
serviced by the Southwest plant to a new, larger Northeast plant. Since the Northeast
plant has significant structural issues due to age, a new plant will be needed in the
next five years. The Southwest plant is structurally sound, but overloaded. Redirecting
flow and load from the Southwest plant would allow minimal improvements to be
made at that facility while focusing improvements at the Northeast plant site.
However, it would be very difficult to balance the flows and loads between the two
plants to keep the Southwest plant flows and loads below its design capacity. For cost
estimating purposes, we assumed two pump stations and additional force main from
trunk lines in town to pump the flow to the new Northeast plant would be required.
The new Northeast plant was designed to accept approximately 75% of the 2040
design load and have a maximum wet weather capacity of 7.5 MGD. Additional
equalization would also be required, as the existing basin is not sufficient to deal with
the higher volume to the plant.
Since the sludge treatment system would still be located at the Southwest plant, solids
thickening would be located at the Northeast plant with an aerated waste sludge
holding basin. This would reduce the number of trips from plant to plant to one or two
per day.
Unfortunately, this option does not appear to save on capital cost. The existing land
available is not large enough to accommodate the oxidation ditch unit, the aerated
sludge tank, thickening system, and the new equalization basin. The SBR system may
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be able to fit into the footprint, but has a higher associated cost. Therefore, additional
land would need to be purchased to accommodate the larger plant.
The combined system described above has a single pump station with a force main
routed around the edge of town, minimizing street crossings. This option assumes two,
smaller pump stations with additional force main running through town. More may be
required.
This option would still require the operation of two plants, but with additional pump
stations and force main to maintain. Overall, the operating cost of the system would
remain high.
Due to these factors, this option is not considered to be feasible.

9.7

SCHEDULE FOR RECOMMENDED IMPROVEMENTS

The schedule for recommended improvements is summarized in Table 9.7 below.
Table 9.7 – Schedule for Recommended Improvements
Milestone
1. Special Council Meeting to Review Draft Report
Recommendation
2. City to Provide Comments/Confirm Desired Alternative

Schedule
February 27, 2017
Mid-March 2017

3. Draft Disinfection Letter Report to City

Mid-March 2017

4. FOX to Finalize Facility Reports

Late March 2017

5. Disinfection Letter Report to IDNR

March 29, 2017

6. Draft Anti-Degradation Analysis to City (based on selected
alternative)
7. City Provides Comments on Anti-Deg Analysis

Late April 2017
Early-May 2017

8. Final Anti-Deg Analysis Public Comment Period (30-Days)

Early-June 2017

9. Final Anti-Degradation Analysis & Final Wastewater Facility
Plan Submittals to IDNR
10. Nutrient Reduction Strategy Submittal to IDNR

Late July to EarlyAugust 2017
August 2017

11. Collection System I&I Improvements Evaluation (3 Yrs)

Jan. 2020 – Dec 2022

12. Pre-Design Planning Wastewater Flows/Loads Analysis
(Determine Need for Adjustments)
13. Combined Facility Plant/Force Main Design (Easements)

Jan. 2023 – June 2023

14. Combined Facility Construction
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STATE OF IOWA
DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROGRAM
AMENDMENT TO NPDES PERMIT

Iowa NPDES Permit #
Date of Issuance:
Date of Expiration:
Date of this Amendment:
EPA NUMBER:

6273001
December 1, 2015
November 30, 2020
December 1, 2016
IA0038539

Name and Mailing Address of Applicant:
CITY OF OSKALOOSA
220 S MARKET STREET
OSKALOOSA, IA 52577-3133
Identity and Location of Facility:
City of Oskaloosa NE Wastewater Treatment Plant
Township 75 N, Range 15 W, Section 7, Mahaska County
Pursuant to the authority Iowa Code Section 455B.174, and of Rule 567--64.3, Iowa Administrative
Code, the Director of the Iowa Department of Natural Resources has issued the above referenced permit.
Pursuant to the same authority the Director hereby amends said permit as set forth below:
This permit amendment contains several changes. The permit is being amended to change seven dates in
the E. coli compliance schedule.
•
•
•
•
•
•
•

Submit Progress Report –
Submit Facility Plan – Old Date - 12/1/2016:
Submit Final Plans and Specs – Old Date - 10/1/2017:
Award Contract for Construction – Old Date - 11/1/2017:
Submit Progress Report – Old Date - 3/1/2018:
Complete Construction – Old Date - 11/1/2018:
Achieve Compliance – Old Date - 12/1/2018:

New Date - 2/1/2017
New Date - 4/1/2017
New Date - 2/1/2018
New Date - 3/1/2018
New Date - 7/1/2018
New Date - 2/1/2019
New Date - 3/1/2019

Also included in this permit amendment:
- Operational monitoring has been removed as it is no longer required
- Raw waste flow monitoring is split into three monitoring locations to better represent actual flows
- Updated language in the Nutrient Reduction Requirements
- Updated website in the E. coli Special Monitoring Requirement
502 EAST 9th STREET / DES MOINES, IOWA 50319-0034
PHONE 515-725-8200

FAX 515-725-8202

www.iowadnr.gov

Please replace your entire permit with the enclosed permit.

For the Department of Natural Resources:
By____________________________________
Ryan Olive
NPDES Section
ENVIRONMENTAL SERVICES DIVISION

IOWA DEPARTMENT OF NATURAL RESOURCES
National Pollutant Discharge Elimination System (NPDES) Permit
OWNER NAME & ADDRESS

FACILITY NAME & ADDRESS

CITY OF OSKALOOSA
220 SOUTH MARKET STREET
OSKALOOSA, IA 52577

OSKALOOSA CITY OF STP
(NORTHEAST)
2295 235TH ST.
OSKALOOSA, IA 52577
Section 7, T75N, R15W
Mahaska County

IOWA NPDES PERMIT NUMBER: 6273001
DATE OF ISSUANCE: 12/01/2015
DATE OF EXPIRATION: 11/30/2020

YOU ARE REQUIRED TO FILE FOR
RENEWAL OF THIS PERMIT BY: 06/03/2020
EPA NUMBER: IA0038539

This permit is issued pursuant to the authority of section 402(b) of the Clean Water Act (33 U.S.C
1342(b)), Iowa Code section 455B.174, and rule 567-64.3, Iowa Administrative Code. You are
authorized to operate the disposal system and to discharge the pollutants specified in this permit in
accordance with the effluent limitations, monitoring requirements and other terms set forth in this
permit.
You may appeal any condition of this permit by filing a written notice of appeal and request for
administrative hearing with the director of this department within 30 days of your receipt of this permit.
Any existing unexpired Iowa operation permit or Iowa NPDES permit previously issued by the
department for the facility identified above is revoked by the issuance of this permit. This provision
does not apply to any authorization to discharge under the terms and conditions of a general permit
issued by the department or to any permit issued exclusively for the discharge of stormwater.
FOR THE DEPARTMENT OF NATURAL RESOURCES
By __________________________________________
Ryan Olive
NPDES Section
ENVIRONMENTAL SERVICES DIVISION

Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Outfall No.:

001 DISCHARGE FROM A TRICKLING FILTER WASTEWATER TREATMENT FACILITY.

Receiving Stream:

UNNAMED CREEK

Route of Flow:

UNNAMED CREEK TO SPRING CREEK

Class A2 waters are secondary contact recreational use waters in which recreational or other uses may result in contact with the water that is either
incidental or accidental. During the recreational use, the probability of ingesting appreciable quantities of water is minimal. Class A2 uses include
fishing, commercial and recreational boating, any limited contact incidental to shoreline activities and activities in which users do not swim or float in the
water body while on a boating activity.
Waters designated Class B(WW2) are those in which flow or other physical characteristics are capable of supporting a resident aquatic community that
includes a variety of native nongame fish and invertebrate species. The flow and other physical characteristics limit the maintenance of warm water game
fish populations. These waters generally consist of small perennially flowing streams.

Bypasses from any portion of a treatment facility or from a sanitary sewer collection system designed to carry only sewage are prohibited.
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Effluent Limitations:
You are prohibited from discharging pollutants except in compliance with the following effluent limitations:
001 DISCHARGE FROM A TRICKLING FILTER WASTEWATER TREATMENT FACILITY.
Outfall: 001 Effective Dates: 12/01/2015 to 11/30/2020
Parameter

Season

Limit Type

CBOD5

Limits
85% Removal Required

Yearly

7 Day Average

40 MG/L

554 LBS/DAY

Yearly

30 Day Average

25 MG/L

346 LBS/DAY

TOTAL SUSPENDED SOLIDS

85% Removal Required

Yearly

7 Day Average

45 MG/L

623 LBS/DAY

Yearly

30 Day Average

30 MG/L

416 LBS/DAY

JAN

30 Day Average

5.2 MG/L

107.7 LBS/DAY

JAN

Daily Maximum

15.2 MG/L

FEB

30 Day Average

5.8 MG/L

FEB

Daily Maximum

14.2 MG/L

MAR

30 Day Average

4.5 MG/L

MAR

Daily Maximum

14.7 MG/L

APR

30 Day Average

2.1 MG/L

APR

Daily Maximum

15.7 MG/L

MAY

30 Day Average

1.8 MG/L

MAY

Daily Maximum

11.1 MG/L

JUN

30 Day Average

1.3 MG/L

AMMONIA NITROGEN (N)
316.7 LBS/DAY
121.1 LBS/DAY
296.0 LBS/DAY
94.7 LBS/DAY
306.2 LBS/DAY
43.7 LBS/DAY
327.4 LBS/DAY
38.2 LBS/DAY
223.1 LBS/DAY
28.1 LBS/DAY
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Outfall: 001 Effective Dates: 12/01/2015 to 11/30/2020
Parameter

Season

Limit Type

Limits

AMMONIA NITROGEN (N)
JUN

Daily Maximum

6.6 MG/L

131.4 LBS/DAY

JUL

30 Day Average

1.1 MG/L

22.5 LBS/DAY

JUL

Daily Maximum

4.5 MG/L

87.6 LBS/DAY

AUG

30 Day Average

1.0 MG/L

20.6 LBS/DAY

AUG

Daily Maximum

5.0 MG/L

100.1 LBS/DAY

SEP

30 Day Average

1.5 MG/L

30.9 LBS/DAY

SEP

Daily Maximum

6.1 MG/L

120.9 LBS/DAY

OCT

30 Day Average

2.8 MG/L

58.5 LBS/DAY

OCT

Daily Maximum

11.1 MG/L

NOV

30 Day Average

3.4 MG/L

NOV

Daily Maximum

14.7 MG/L

DEC

30 Day Average

4.0 MG/L

DEC

Daily Maximum

16.0 MG/L

166.8 LBS/DAY
71.0 LBS/DAY
306.2 LBS/DAY
82.4 LBS/DAY
332.8 LBS/DAY

DISSOLVED OXYGEN (MINIMUM)
Yearly

Minimum

5.0 MG/L

ACUTE TOXICITY, CERIODAPHNIA
Yearly

Daily Maximum

1 NO TOXICITY

ACUTE TOXICITY, PIMEPHALES
Yearly

Daily Maximum

1 NO TOXICITY

Yearly

Daily Maximum

9.0 STD UNITS

Yearly

Minimum

6.5 STD UNITS

PH

Page 4

Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Outfall: 001 Effective Dates: 03/01/2019 to 11/30/2020
Parameter

Season

Limit Type

Limits

E. COLI
MAR

Geometric Mean

630 #/100 ML

APR

Geometric Mean

630 #/100 ML

MAY

Geometric Mean

630 #/100 ML

JUN

Geometric Mean

630 #/100 ML

JUL

Geometric Mean

630 #/100 ML

AUG

Geometric Mean

630 #/100 ML

SEP

Geometric Mean

630 #/100 ML

OCT

Geometric Mean

630 #/100 ML

NOV

Geometric Mean

630 #/100 ML

Outfall: 001 Effective Dates: 11/01/2020 to 11/30/2020
Parameter

Season

Limit Type

Limits

COPPER, TOTAL (AS CU)
Yearly

30 Day Average

0.01687 MG/L

0.3517 LBS/DAY

Yearly

Daily Maximum

0.02690 MG/L

0.5608 LBS/DAY
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Monitoring and Reporting Requirements
(a) Samples and measurements taken shall be representative of the volume and nature of the monitored wastewater.
(b) Analytical and sampling methods specified in 40 CFR Part 136 or other methods approved in writing by the department shall be utilized. Samples collected for
operational testing need not be analyzed by approved analytical methods; however, commonly accepted test methods should be used.
(c) You are required to report all data including calculated results needed to determine compliance with the limitations contained in this permit. The results of any
monitoring not specified in this permit performed at the compliance monitoring point and analyzed according to 40 CFR Part 136 shall be included in the calculation and
reporting of any data submitted in accordance with this permit. This includes daily maximums and minimums and 30-day and 7-day averages for all parameters that
have concentration (mg/l) and mass (lbs/day) limits. In addition, flow data shall be reported in million gallons per day (MGD).
(d) Results of all monitoring shall be recorded on forms provided by, or approved by, the department, and shall be submitted to the appropriate regional field office of
the department by the fifteenth day following the close of the reporting period. Your reporting period is on a MONTHLY basis, ending on the last day of each reporting
period.
(e) Any records of monitoring activities and results shall include for all samples: the date, exact place and time of the sampling; the dates the analyses were performed;
who performed the analyses; the analytical techniques or methods used; and the results of such analyses.
(f) Chapter 63 of the Iowa Administrative Code contains further explanation of these monitoring requirements.
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Outfall

Wastewater Parameter

Sample Frequency

Sample Type

Monitoring Location

The following monitoring requirements shall be in effect from 12/01/2015 to 11/30/2020
001

FLOW

7/WEEK OR DAILY

24 HOUR TOTAL

TOTAL RAW WASTE

001

FLOW

7/WEEK OR DAILY

24 HOUR TOTAL

STORM WATER BASIN RETURN

001

BIOCHEMICAL OXYGEN DEMAND (BOD5)

2 TIMES PER WEEK

24 HOUR COMPOSITE

RAW WASTE

001

NITROGEN, TOTAL (AS N)

1 TIME PER WEEK

24 HOUR COMPOSITE

RAW WASTE

001

NITROGEN, TOTAL KJELDAHL (AS N)

1 EVERY MONTH

24 HOUR COMPOSITE

RAW WASTE

001

PH

2 TIMES PER WEEK

GRAB

RAW WASTE

001

PHOSPHORUS, TOTAL (AS P)

1 TIME PER WEEK

24 HOUR COMPOSITE

RAW WASTE

001

TEMPERATURE

2 TIMES PER WEEK

GRAB

RAW WASTE

001

TOTAL SUSPENDED SOLIDS

1 TIME PER WEEK

24 HOUR COMPOSITE

RAW WASTE

001

FLOW

7/WEEK OR DAILY

24 HOUR TOTAL

MECHANICAL PLANT INFLUENT

001

FLOW

7/WEEK OR DAILY

24 HOUR TOTAL

INFLUENT TO STORM WATER RETENTION
BASIN

001

CBOD5

2 TIMES PER WEEK

24 HOUR COMPOSITE

EFFLUENT PRIOR TO DISINFECTION

001

TOTAL SUSPENDED SOLIDS

1 TIME PER WEEK

24 HOUR COMPOSITE

EFFLUENT PRIOR TO DISINFECTION

001

ACUTE TOXICITY, CERIODAPHNIA

1 EVERY 12 MONTHS

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

ACUTE TOXICITY, PIMEPHALES

1 EVERY 12 MONTHS

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Outfall

Wastewater Parameter

Sample Frequency

Sample Type

Monitoring Location

The following monitoring requirements shall be in effect from 12/01/2015 to 11/30/2020
001

AMMONIA NITROGEN (N)

2 TIMES PER WEEK

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

COPPER, TOTAL (AS CU)

1 TIME PER WEEK

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

DISSOLVED OXYGEN (MINIMUM)

2 TIMES PER WEEK

GRAB

EFFLUENT AFTER DISINFECTION

001

NITROGEN, TOTAL (AS N)

1 TIME PER WEEK

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

PH

2 TIMES PER WEEK

GRAB

EFFLUENT AFTER DISINFECTION

001

PHOSPHORUS, TOTAL (AS P)

1 TIME PER WEEK

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

TEMPERATURE

2 TIMES PER WEEK

GRAB

EFFLUENT AFTER DISINFECTION

GRAB

EFFLUENT AFTER DISINFECTION

The following monitoring requirements shall be in effect from 03/01/2019 to 11/30/2020
001

E. COLI

GEO. MEAN 1/3 MONTHS
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Special Monitoring Requirements
Outfall #

Description

001

FLOW
To calculate the total raw waste flow (TOTAL RAW WASTE FLOW = MECHAINICAL PLANT INFLUENT+ INFLUENT TO STORM
WATER RETENTION BASIN- STORM WATER BASIN RETURN)
AMMONIA NITROGEN (N)
Ammonia shall be sampled and analyzed using an EPA approved method specified in 40 CFR 136 or using the Timberline Method Ammonia001 alternative test procedure.
NITROGEN, TOTAL (AS N)
Total nitrogen shall be determined by testing for Total Kjeldahl Nitrogen (TKN) and nitrate + nitrite nitrogen and reporting the sum of the TKN
and nitrate + nitrite results (reported as N). Nitrate + nitrite can be analyzed together or separately.
E. COLI
The limit for E. coli of 630 org/100 ml specified on page 5 of this permit for outfall(s) 001 is a geometric mean. The disinfection season is
established in the Iowa Administrative Code, Subparagraph 567 IAC 61.3(3)“a”(1), and is in effect from March 15 to November 15. Any
disinfection system (chlorine, UV light, etc.) shall be operated to comply with the limit during the entire disinfection season whenever
wastewater is being discharged from outfall(s) 001.
The facility must collect and analyze a minimum of five samples in one calendar month during each 3-month period from March 15 to
November 15. The 3-month periods are March – May, June – August, and September – November. The collection of five samples in each 3month period will result in a minimum of 15 samples being collected during a calendar year. For example, for the first 3-month period, the
operator may choose April as the calendar month to collect the 5 individual E. coli samples to determine compliance with the limits. The
operator may also choose the months of March or May as well, as long as each of the 5 samples is collected during a single calendar month.
The same principle applies to the other two 3-month periods during the disinfection season. The following requirements apply to the individual
samples collected in one calendar month:
Samples must be spaced over one calendar month.
No more than one sample can be collected on any one day.
There must be a minimum of two days between each sample.
No more than two samples may be collected in a period of seven consecutive days.
If the effluent has been disinfected using chlorine, ultraviolet light (UV), or any other process intended to disrupt the biological integrity of the
E. coli, the samples shall be analyzed using the Most Probable Number method found in Standard Method 9223B (Colilert® or Colilert-18®
made by IDEXX Laboratories, Inc.). If the effluent has not been disinfected the samples may be analyzed using either the MPN method above
or EPA Method 1603: Escherichia coli (E. coli) in water by membrane filtration using modified membrane-thermotolerant E. coli agar
(modified mTEC) or mColiBlue-24® made by the Hach Company.

Page 9

Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

E. COLI (Continued)
The geometric mean must be calculated using all valid sample results collected during a month. The geometric mean formula is as follows:
Geometric Mean = (Sample one * Sample two * Sample three * Sample four *Sample five…Sample N)^(1/N), which is the Nth root of the
result of the multiplication of all of the sample results where N = the number of samples. If a sample result is a less than value, the value
reported by the lab without the less than sign should be used in the geometric mean calculation.
The geometric mean can be calculated in one of the following ways:
Use a scientific calculator that can calculate the powers of numbers.
Enter the samples in Microsoft Excel and use the function “GEOMEAN” to perform the calculation.
Use the geometric mean calculator on the Iowa DNR webpage at: http://www.iowadnr.gov/Environmental-Protection/Water-Quality/NPDESWastewater-Permitting/NPDES-Operator-Information/Bacteria-Sampling
METALS
Sample and analyze your final effluent for parameters listed below at the frequency of one time per week. EPA approved test methods shall be
used to test at a detection level at or below the levels listed after each parameter. If a sample result is not at a detection level which is low
enough to demonstrate compliance with the limit in the permit, the facility will be considered to be non-compliant with that limit.
Copper

0.0093 mg/L
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Outfall Number: 001
Ceriodaphnia and Pimephales Toxicity Effluent Testing
1.

For facilities that have not been required to conduct toxicity testing by a previous NPDES permit, the initial annual toxicity test shall be conducted
within three (3) months of permit issuance. For facilities that have been required to conduct toxicity testing by a previous NPDES permit, the initial
annual toxicity test shall be conducted within twelve months (12) of the last toxicity test.

2.

The test organisms that are to be used for acute toxicity testing shall be Ceriodaphnia dubia and Pimephales promelas. The acute toxicity testing
procedures used to demonstrate compliance with permit limits shall be those listed in 40 CFR Part 136 and adopted by reference in rule 567--63.1(1).
The method for measuring acute toxicity is specified in USEPA, October 2002, Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms, Fifth Edition. U.S. Environmental Protection Agency, Office of Water, Washington, D.C.,
EPA 821-R-02-012.

3.

The diluted effluent sample must contain a minimum of 100.00 % effluent and no more than 0.00 % of culture water.

4.

One valid positive toxicity result will require, at a minimum, quarterly testing for effluent toxicity until three successive tests are determined not to
be positive.

5.

Two successive valid positive toxicity results or three positive results out of five successive valid effluent toxicity tests will require a toxicity
reduction evaluation to be completed to eliminate the toxicity.

6.

A non-toxic test result shall be indicated as a "1" on the monthly operation report. A toxic test result shall be indicated as a "2" on the monthly
operation report. DNR Form 542-1381 shall also be submitted to the DNR field office along with the monthly operation report.

Ceriodaphnia and Pimephales Toxicity Effluent Limits
The maximum limit of "1" for the parameters Acute Toxicity, Ceriodaphnia and Acute Toxicity, Pimephales means no positive toxicity
results.
Definition: "Positive toxicity result" means a statistical difference of mortality rate between the control and the diluted effluent sample. For more
information see USEPA, October 2002, Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and
Marine Organisms, Fifth Edition, U.S. Environmental Protection Agency, Office of Water, Washington, D.C., EPA 821-R-02-012.
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001
Design Capacity

Design: 1
The design capacity for the treatment works is specified in Construction Permit Number 97-61-S, issued Wednesday, November 27, 1996.
The treatment plant is designed to treat:
* An average dry weather (ADW) flow of 0.7830 Million Gallons Per Day (MGD).
* An average wet weather (AWW) flow of 1.6610 Million Gallons Per Day (MGD).
* A maximum wet weather (MWW) flow of 4.0240 Million Gallons Per Day (MGD).
* A design 5-day biochemical oxygen demand (BOD5) load of 1472 lbs/day.

Operator Certification Type/Grade: WW/III
Wastes in such volumes or quantities as to exceed the design capacity of the treatment works or reduce the effluent quality below that specified in the operation
permit of the treatment works are considered to be a waste which interferes with the operation or performance of the treatment works and are prohibited by rule
IAC 567-62.1(7).
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001
SEWAGE SLUDGE HANDLING AND DISPOSAL REQUIREMENTS

"Sewage sludge" is solid, semisolid, or liquid residue generated during the treatment of domestic sewage in a treatment works. Sewage sludge does not include the grit
and screenings generated during preliminary treatment.
1. The permittee shall comply with all existing Federal and State laws and regulations that apply to the use and disposal of sewage sludge and with technical
standards developed pursuant to Section 405(d) of the Clean Water Act when such standards are promulgated. If an applicable numerical limit or management practice
for pollutants in sewage sludge is promulgated after issuance of this permit that is more stringent than a sludge pollutant limit or management practice specified in
existing Federal or State laws or regulations, this permit shall be modified, or revoked and reissued, to conform to the regulations promulgated under Section 405(d) of
the Clean Water Act. The permittee shall comply with the limitation no later than the compliance deadline specified in the applicable regulations.
2.

The permittee shall provide written notice to the Department of Natural Resources prior to any planned changes in sludge disposal practices.

3.

Land application of sewage sludge shall be conducted in accordance with criteria established in rule IAC 567--67.1 through 67.11 (455B).
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

MAJOR CONTRIBUTING INDUSTRIES LIMITATIONS, MONITORING AND REPORTING REQUIREMENTS
1. You are required to notify the department, in writing, of any of the following:
(a) 180 days prior to the introduction of pollutants to your facility from a significant industrial user. A significant industrial user means an industrial user of a
treatment works that:
(1) Discharges an average of 25,000 gallons per day or more of process wastewater excluding sanitary, noncontact cooling and boiler blowdown wastewater;
(2) Contributes a process waste stream which makes up five percent or more of the average dry weather hydraulic or organic capacity of the publicly-owned
treatment works:
(3) Is subject to Categorical Pretreatment Standards under 40 CFR 403.6 and 40 CFR Chapter I, Subchapter N; or
(4) Is designated by the department as a significant industrial user on the basis that the contributing industry, either singly or in combination with other
contributing industries, has a reasonable potential for adversely affecting the operation of or effluent quality from the publicly-owned treatment works or for
violating any pretreatment standards or requirements.
(b) 60 days prior to a proposed expansion, production increase or process modification that may result in the discharge of a new pollutant or a discharge in
excess of limitations stated in the existing treatment agreement.
(c) 10 days prior to any commitment by you to accept waste from any new significant industrial user. Your written notification must include a new or revised
treatment agreement in accordance with rule 64.3(5)(455B).
2. You shall require all users of your facility to comply with Sections 204(b), 307 and 308 of the Clean Water Act.
Section 204(b) requires that all users of the treatment works constructed with funds provided under Sections 201(g) or 601 of the Act to pay their proportionate
share of the costs of operation, maintenance and replacement of the treatment works.
Section 307 of the Act requires users to comply with pretreatment standards promulgated by EPA for pollutants that would cause interference with the
treatment process or would pass through the treatment works.
Section 308 of the Act requires users to allow access at reasonable times to state and EPA inspectors for the purpose of sampling the discharge and reviewing
and copying records.
3. You shall limit and monitor pollutants for each significant industrial user as required elsewhere in this permit, and submit sample results to the department
monthly. Your report shall be submitted by the fifteenth day of the following month.

Revised: June 16, 2009 CAC
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Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001
E. coli Compliance Schedule

1.

The facility shall make necessary improvements to meet the E.coli limit according to the following schedule:
•

Complete a Self-Assessment Matrix and submit a Work Record Request form to DNR’s Wastewater Engineering Section by 2/1/2016. The forms and instructions are
available on the DNR website at http://www.iowadnr.gov/InsideDNR/RegulatoryWater/WastewaterConstruction.aspx. Questions on the forms should be directed to either
Terry Kirschenman at 515/281-8885 or Emy Liu at 515-281-8509.

•

Submit progress report by 2/1/2017.

•

Submit a Facility Plan by 4/1/2017. The Facility Plan shall be in accordance with Chapter 11.2 of the Iowa Wastewater Facilities Design Standards adopted April 25,
1979.

•

Submit final plans and specifications by 2/1/2018.

•

Award contract for construction of wastewater treatment improvements by 3/1/2018.

•

Submit progress report by 7/1/2018.

•

Complete construction of wastewater treatment improvements by 2/1/2019.

•

Achieve compliance with final E. coli limit by 3/1/2019.

Within fourteen (14) days following all dates of compliance, the permittee shall provide written notice of compliance with the scheduled event. All written notices and progress reports
shall be sent to the following addresses:

Iowa Department of Natural Resources
Environmental Services Division
Regional Office #5
7900 Hickman Rd, Suite 200
Windsor Heights, IA 50324

Page 15

Facility Name:

OSKALOOSA CITY OF STP (NORTHEAST)

Permit Number:

6273001

Nutrient Reduction Requirements
In support of the Iowa Nutrient Reduction Strategy you shall prepare and submit a report that evaluates the feasibility and reasonableness of reducing the amounts of
nitrogen and phosphorus discharged into surface water. The report shall be submitted no later than 12-1-2017 and shall address the following:
 A description of the existing treatment facility with particular emphasis on its capabilities for removing nitrogen and phosphorus. The description shall include
monitoring data that define the current amounts of total nitrogen (TKN+nitrate+nitrite) and total phosphorus in both the raw wastewater and the final effluent.
 A description and evaluation of operational changes to the existing treatment facility that could be implemented to reduce the amounts of total nitrogen and total
phosphorus discharged in the final effluent and the feasibility and reasonableness of each. Your evaluation must discuss the projected degree of total nitrogen and
total phosphorus reduction achievable for each operational change. When evaluating feasibility you must consider what, if any, effect operational changes would
have on the removal of other pollutants (e.g. CBOD5, TSS). When evaluating reasonableness you shall include estimates of the additional cost, if any, to
implement such changes and for a publicly-owned treatment works the impact on user rates.
 A description and evaluation of new or additional treatment technologies that would achieve significant reductions in the amounts of total nitrogen and total
phosphorus discharged in the final effluent with a goal of achieving annual average concentrations of 10 mg/L total nitrogen and 1 mg/L total phosphorus for
plants treating typical domestic strength sewage. For purposes of this evaluation typical domestic sewage is considered to contain approximately 25 – 35 mg/L
total nitrogen and 4 - 8 mg/L total phosphorus. For plants treating wastewater with total nitrogen and/or total phosphorus concentrations greater than typical
domestic strength sewage, the evaluation shall include the projected reductions in the total nitrogen and phosphorus effluent concentrations achievable with the
application of feasible and reasonable treatment technology with a goal of achieving at least a 66 % reduction in nitrogen and 75% reduction in total phosphorus.
For each treatment technology the report shall assess its feasibility, reasonableness, practicability, the availability of equipment, capital costs, annual operating
costs, impact on user rates and any non-water quality environmental impacts (e.g. additional air pollution, increased sludge production, etc.).
 Based on the evaluations of operational changes and new or additional treatment technologies the report must select the preferred method(s) for reducing total
nitrogen and total phosphorus in the final effluent, the rationale for the selected method(s) and an estimate of the effluent quality achievable.
 The report must include a schedule for making operational changes and/or installing new or additional treatment technologies to achieve the concentration and/or
percentage removal goals listed above. Additional financial justification must be included in the report if no operational changes or treatment technologies are
feasible or reasonable.
The schedule will be incorporated into the NPDES permit by amendment. Effluent discharge limits will be based on one full year of operating data after implementation of
the operational changes or completion of plant modifications and a six month optimization period.
The report shall be sent to the following address:
Ryan Olive
NPDES Section
Iowa Department of Natural Resources
502 East 9th Street
Des Moines, IA 50319
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STANDARD CONDITIONS
1.

ADMINISTRATIVE RULES
Rules of this Department that govern the operation of your facility in connection with
this permit are published in Part 567 of the Iowa Administrative Code (IAC) in
Chapters 60-65, 67, and 121. Reference to the term “rule” in this permit means the
designated provision of Part 567 of the IAC. Reference to the term “CFR” means the
Code of Federal Regulations.

2.

DEFINITIONS
(a) 7 day average means the sum of the total daily discharges by mass, volume, or
concentration during a 7 consecutive day period, divided by the total number of
days during the period that measurements were made. Four 7 consecutive day
periods shall be used each month to calculate the 7-day average. The first 7-day
period shall begin with the first day of the month.
(b) 30 day average means the sum of the total daily discharges by mass, volume, or
concentration during a calendar month, divided by the total number of days during
the month that measurements were made.
(c) Daily maximum means the total discharge by mass, volume, or concentration
during a twenty-four hour period.

3.

DUTY TO COMPLY
You must comply with all conditions of this permit. Any permit noncompliance
constitutes a violation of the Clean Water Act and is grounds for enforcement action;
permit termination, revocation and reissuance, or modification; or denial of a permit
renewal application. Issuance of this permit does not relieve you of the responsibility
to comply with all local, state and federal laws, ordinances, regulations or other legal
requirements applying to the operation of your facility. {See 40 CFR 122.41(a) and
567 IAC 64.7(4)“e”}

4.

DUTY TO PROVIDE INFORMATION
You must furnish to the Director, within a reasonable time, any information the
Director may request to determine compliance with this permit or determine whether
cause exists for modifying, revoking and reissuing, or terminating this permit, in
accordance with 567 IAC 64.3(11)(c). You must also furnish to the Director, upon
request, copies of any records required to be kept by this permit.

5.

NEED TO HALT OR REDUCE ACTIVITY
It shall not be a defense for a permittee in an enforcement action that it would have
been necessary to halt or reduce the permitted activity in order to maintain compliance
with the conditions of this permit. {See 40 CFR 122.41(c) and 567 IAC 64.7(7)“j”}

6.

DUTY TO MITIGATE
You shall take all reasonable steps to minimize or prevent any discharge in violation of
this permit which has a reasonable likelihood of adversely affecting human health or
the environment. {See 40 CFR 122.41(d) and 567 IAC 64.7(7)“i”}

7.

PROPERTY RIGHTS
This permit does not convey any property rights of any sort or any exclusive privilege.
{See 567 IAC 64.4(3)“b”}

8.

TRANSFER OF TITLE OR OWNER ADDRESS CHANGE
If title to your facility, or any part of it, is transferred the new owner shall be subject to
this permit. You are required to notify the new owner of the requirements of this
permit in writing prior to any transfer of title. The Director shall be notified in writing
within 30 days of the transfer. No transfer of the authorization to discharge from the
facility represented by the permit shall take place prior to notifying the department
of the transfer of title. Whenever the address of the owner is changed, the
department shall be notified in writing within 30 days of the address change.
Electronic notification is not sufficient; all title transfers or address changes must be
reported to the department by mail. {See 567 IAC 64.14}

9.

PROPER OPERATION AND MAINTENANCE
All facilities and control systems shall be operated as efficiently as possible and
maintained in good working order. A sufficient number of staff, adequately trained
and knowledgeable in the operation of your facility shall be retained at all times and
adequate laboratory controls and appropriate quality assurance procedures shall be
provided to maintain compliance with the conditions of this permit. {See 40 CFR
122.41(e) and 567 IAC 64.7(7)“f”}

10. PERMIT MODIFICATION, SUSPENSION OR REVOCATION
(a) This permit may be modified, suspended, or revoked and reissued for cause
including but not limited to those specified in 567 IAC 64.3(11).
(b) This permit may be modified due to conditions or information on which this
permit is based, including any new standard the department may adopt that would
change the required effluent limits. {See 567 IAC 64.3(11)}
(c) If a toxic pollutant is present in your discharge and more stringent standards for
toxic pollutants are established under Section 307(a) of the Clean Water Act, this
permit will be modified in accordance with the new standards. {See 40 CFR
122.62(a)(6) and 567 IAC 64.7(7)“g”}
The filing of a request for a permit modification, revocation or suspension, or a
notification of planned changes or anticipated noncompliance does not stay any permit
condition.
11. DUTY TO REAPPLY AND PERMIT CONTINUATION
If you wish to continue to discharge after the expiration date of this permit, you must
file a complete application for reissuance at least 180 days prior to the expiration date
of this permit. If a timely and sufficient application is submitted, this permit will
remain in effect until the Department makes a final determination on the permit
application. {See 567 IAC 64.8(1) and Iowa Code 17A.18}
12. SIGNATORY REQUIREMENTS
Applications, reports or other information submitted to the Department in connection
with this permit must be signed and certified as required by 567 IAC 64.3(8).

STANDARD CONDITIONS
13. TWENTY-FOUR HOUR REPORTING
You shall report any noncompliance that may endanger human health or the
environment, including, but not limited to, violations of maximum daily limits for any
toxic pollutant (listed as toxic under 307(a)(1) of the Clean Water Act) or hazardous
substance (as designated in 40 CFR Part 116 pursuant to 311 of the Clean Water
Act). Information shall be provided orally within 24 hours from the time you become
aware of the circumstances. A written submission that includes a description of
noncompliance and its cause; the period of noncompliance including exact dates and
times, whether the noncompliance has been corrected or the anticipated time it is
expected to continue; and the steps taken or planned to reduce, eliminate, and prevent a
reoccurrence of the noncompliance must be provided within 5 days of the occurrence.
{See 567 IAC 63.12}
14. OTHER NONCOMPLIANCE
You shall report all instances of noncompliance not reported under Condition #13 at
the time monitoring reports are submitted. You shall give advance notice to the
appropriate regional field office of the department of any planned activity which
may result in noncompliance with permit requirements. {See 567 IAC 63.14}
15. PLANNED CHANGES
The permittee shall give notice to the appropriate regional field office of the
department 30 days prior to any planned physical alterations or additions to the
permitted facility. Notice is required only when:
(a) Notice has not been given to any other section of the department: (Note: Facility
expansions, production increases, or process modifications which may result in
new or increased discharges of pollutants must be reported to the Director in
advance. If such discharges will exceed effluent limitations, your report must
include an application for a new permit. If any modification of, addition to, or
construction of a disposal system is to be made, you must first obtain a written
permit from this Department.) {See 567 IAC 64.7(7)“a” and 64.2}
(b) The alteration or addition to a permitted facility may meet one of the criteria for
determining whether a facility is a new source as defined in 567 IAC 60.2;
(c) The alteration or addition results in a significant change in the permittee’s
sludge use or disposal practices; or
(d) The alteration or addition could significantly change the nature or increase the
quantity of pollutants discharged. This notification applies to pollutants that are
not subject to effluent limitations in the permit. {See 567 IAC 63.13 and 63.14}
16. EFFECT OF A PERMIT
Compliance with a permit during its term constitutes compliance, for purposes of
enforcement, with Sections 301, 302, 306, 307, 318, 403 and 405(a)-(b) of the Clean
Water Act, and equivalent limitations and standards set out in 567 IAC Chapters 61
and 62. {See 567 IAC 64.4(3)“a”}

17. MONITORING AND RECORDS OF OPERATION
(a) Maintenance of records. You shall retain for a minimum of three years all paper
and electronic records of monitoring activities and results including all original
strip chart recordings for continuous monitoring instrumentation and calibration
and maintenance records. {See 567 IAC 63.2(3)}
(b) Any person who falsifies, tampers with, or knowingly renders inaccurate any
monitoring device or method required to be maintained under this permit shall,
upon conviction, be punished by a fine of not more than $10,000 or by
imprisonment for not more than two years, or both. {See 40 CFR 122.41(j)(5)}
18. USE OF CERTIFIED LABORATORIES
Effective October 1, 1996, analyses of wastewater, groundwater or sewage sludge
that are required to be submitted to the department as a result of this permit must be
performed by a laboratory certified by the State of Iowa. Routine, on-site
monitoring for pH, temperature, dissolved oxygen, total residual chlorine and other
pollutants that must be analyzed immediately upon sample collection, settleable
solids, physical measurements, and operational monitoring tests specified in 567
IAC 63.3(4) are excluded from this requirement.
19. INSPECTION OF PREMISES, RECORDS, EQUIPMENT, METHODS AND
DISCHARGES
You are required to permit authorized personnel to:
(a) Enter upon the premises where a regulated facility or activity is located or
conducted or where records are kept under conditions of this permit.
(b) Have access to and copy, at reasonable times, any records that must be kept under
the conditions of this permit.
(c) Inspect, at reasonable times, any facilities, equipment, practices or operations
regulated or required under this permit.
(d) Sample or monitor, at reasonable times, to assure compliance or as otherwise
authorized by the Clean Water Act.
20. FAILURE TO SUBMIT FEES
This permit may be revoked, in whole or in part, if the appropriate permit fees are not
submitted within thirty (30) days of the date of notification that such fees are due.
{See 567 IAC 64.16(1)}
21. OTHER INFORMATION
Where you become aware that you failed to submit any relevant facts in a permit
application, or submitted incorrect information in a permit application, you must
promptly submit such facts or information. Where you become aware that you failed
to submit any relevant facts in the submission of in any report to the director,
including records of operation, you shall promptly submit such facts or information.
{See 567 IAC 60.4(2)“a” and 567 IAC 63.7}

STANDARD CONDITIONS
22. NOTICE OF CHANGED CONDITIONS
You are required to notify the director of any changes in existing conditions or
information on which this permit is based. This includes, but is not limited to, the
following:
(a) If your facility is a publicly owned treatment works (POTW) or otherwise may
accept waste for treatment from an indirect discharger or industrial contributor
(See 567 IAC 64.3(5) for further notice requirements).
(b) If your facility is a POTW and there is any substantial change in the volume or
character of pollutants being introduced to the POTW by a source introducing
pollutants into the POTW at the time of issuance of the permit. {See 40 CFR
122.42(b)}
(c) As soon as you know or have reason to believe that any activity has occurred or
will occur which would result in the discharge of any toxic pollutant which is not
limited in this permit. {See 40 CFR 122.42(a)}
(d) If you have begun or will begin to use or manufacture as an intermediate or final
product or byproduct any toxic pollutant which was not reported in the permit
application.
(e) No construction activity that will result in disturbance of one acre or more shall
be initiated without first obtaining coverage under NPDES General Permit No.
2 for “Storm water discharge associated with construction activity”.
23. BYPASSES
(a) Definition. “Bypass” means the diversion of waste streams from any portion of
a treatment facility or collection system. A bypass does not include internal
operational waste stream diversions that are part of the design of the treatment
facility, maintenance diversions where redundancy is provided, diversions of
wastewater from one point in a collection system to another point in a collection
system, or wastewater backups into buildings that are caused in the building
lateral or private sewer line.
(b) Prohibitions.
i. Bypasses from any portion of a treatment facility or from a sanitary sewer
collection system designed to carry only sewage are prohibited.
ii. Bypass is prohibited and the department may not assess a civil penalty
against a permittee for bypass if the permittee has complied with all of the
following:
(1) Bypass was unavoidable to prevent loss of life, personal injury, or
severe property damage; and
(2) There were no feasible alternatives to the bypass such as the use of
auxiliary treatment facilities, retention of untreated wastes, or
maintenance during normal periods of equipment downtime. This
condition is not satisfied if adequate backup equipment should have
been installed in the exercise of reasonable engineering judgment to
prevent a bypass which occurred during normal periods of equipment
downtime or preventive maintenance; and
(3) The permittee submitted notices as required by paragraph (d) of this
section.

(c) The Director may approve an anticipated bypass after considering its adverse
effects if the Director determines that it will meet the three conditions listed above
and a request for bypass has been submitted to the Department in accordance with
567 IAC 63.6(2).
(d) Reporting bypasses. Bypasses shall be reported in accordance with 567 IAC 63.6.
24. UPSET PROVISION
(a) Definition. “Upset” means an exceptional incident in which there is unintentional
and temporary noncompliance with technology based permit effluent limitations
because of factors beyond the reasonable control of the permittee. An upset does
not include noncompliance to the extent caused by operational error, improperly
designed treatment facilities, inadequate treatment facilities, lack of preventive
maintenance, or careless or improper operation.
(b) Effect of an upset. An upset constitutes an affirmative defense in an action
brought for noncompliance with such technology based permit effluent limitations
if the requirements of paragraph “c” of this condition are met. No determination
made during administrative review of claims that noncompliance was caused by
upset, and before an action for noncompliance, is final administrative action
subject to judicial review.
(c) Conditions necessary for demonstration of an upset. A permittee who wishes to
establish the affirmative defense of upset shall demonstrate through properly
signed operating logs or other relevant evidence that;
i. An upset occurred and that the permittee can identify the cause(s) of the
upset;
ii. The permitted facility was at the time being properly operated;
iii. The permittee submitted notice of the upset to the Department in accordance
with 567 IAC 63.6(3); and
iv. The permittee complied with any remedial measures required in accordance
with 567 IAC 63.6(6)”b”.
(d) Burden of Proof. In any enforcement proceeding, the permittee seeking to
establish the occurrence of an upset has the burden of proof.
25. SEVERABILITY
The provisions of this permit are severable and if any provision or application of any
provision to any circumstance is found to be invalid by this department or a court of
law, the application of such provision to other circumstances, and the remainder of this
permit, shall not be affected by such finding.

STATE OF IOWA
DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROGRAM
AMENDMENT TO NPDES PERMIT

Iowa NPDES Permit #
Date of Issuance:
Date of Expiration:
Date of this Amendment:
EPA NUMBER:

6273002
December 1, 2015
November 30, 2020
December 1, 2016
IA0038521

Name and Mailing Address of Applicant:
CITY OF OSKALOOSA
220 S MARKET STREET
OSKALOOSA, IA 52577-3133
Identity and Location of Facility:
City of Oskaloosa SW Wastewater Treatment Plant
Township 75 N, Range 16 W, Section 26, Mahaska County
Pursuant to the authority Iowa Code Section 455B.174, and of Rule 567--64.3, Iowa Administrative
Code, the Director of the Iowa Department of Natural Resources has issued the above referenced permit.
Pursuant to the same authority the Director hereby amends said permit as set forth below:
This permit amendment contains several changes. The permit is being amended to change seven dates in
the E. coli compliance schedule.
•
•
•
•
•
•
•

Submit Progress Report–
Submit Facility Plan – Old Date - 12/1/2016:
Submit Final Plans and Specs – Old Date - 10/1/2017:
Award Contract for Construction – Old Date - 11/1/2017:
Submit Progress Report – Old Date - 3/1/2018:
Complete Construction – Old Date - 11/1/2018:
Achieve Compliance – Old Date - 12/1/2018:

New Date - 2/1/2017
New Date - 4/1/2017
New Date - 2/1/2018
New Date - 3/1/2018
New Date - 7/1/2018
New Date - 2/1/2019
New Date - 3/1/2019

Also included in this permit amendment:
- Operational monitoring has been removed as it is no longer required
- Raw waste flow monitoring is listed differently to better represent actual flows
- Updated language in the Nutrient Reduction Requirements
- Updated website in the E. coli Special Monitoring Requirement
- Due to a clerical error, the 7 day Average TRC limit for outfall 002 has been removed
502 EAST 9th STREET / DES MOINES, IOWA 50319-0034
PHONE 515-725-8200

FAX 515-725-8202

www.iowadnr.gov

Please replace your entire permit with the enclosed permit.

For the Department of Natural Resources:
By____________________________________
Ryan Olive
NPDES Section
ENVIRONMENTAL SERVICES DIVISION

IOWA DEPARTMENT OF NATURAL RESOURCES
National Pollutant Discharge Elimination System (NPDES) Permit
OWNER NAME & ADDRESS

FACILITY NAME & ADDRESS

CITY OF OSKALOOSA
220 SOUTH MARKET
OSKALOOSA, IA 52577

OSKALOOSA CITY OF STP
(SOUTHWEST)
2632 KENT AVENUE
OSKALOOSA, IA 52577
Section 26, T75N, R16W
Mahaska County

IOWA NPDES PERMIT NUMBER: 6273002
DATE OF ISSUANCE: 12/01/2015
DATE OF EXPIRATION: 11/30/2020

YOU ARE REQUIRED TO FILE FOR
RENEWAL OF THIS PERMIT BY: 06/03/2020
EPA NUMBER: IA0038521

This permit is issued pursuant to the authority of section 402(b) of the Clean Water Act (33 U.S.C
1342(b)), Iowa Code section 455B.174, and rule 567-64.3, Iowa Administrative Code. You are
authorized to operate the disposal system and to discharge the pollutants specified in this permit in
accordance with the effluent limitations, monitoring requirements and other terms set forth in this
permit.
You may appeal any condition of this permit by filing a written notice of appeal and request for
administrative hearing with the director of this department within 30 days of your receipt of this permit.
Any existing unexpired Iowa operation permit or Iowa NPDES permit previously issued by the
department for the facility identified above is revoked by the issuance of this permit. This provision
does not apply to any authorization to discharge under the terms and conditions of a general permit
issued by the department or to any permit issued exclusively for the discharge of stormwater.
FOR THE DEPARTMENT OF NATURAL RESOURCES
By __________________________________________
Ryan Olive
NPDES Section
ENVIRONMENTAL SERVICES DIVISION

Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Outfall No.:

001 DISCHARGE FROM AN ACTIVATED SLUDGE WASTEWATER TREATMENT FACILITY.

Receiving Stream:

UNNAMED CREEK

Route of Flow:

UNNAMED CREEK TO LITTLE MUCHAKINOCK CREEK

Class A2 waters are secondary contact recreational use waters in which recreational or other uses may result in contact with the water that is either
incidental or accidental. During the recreational use, the probability of ingesting appreciable quantities of water is minimal. Class A2 uses include
fishing, commercial and recreational boating, any limited contact incidental to shoreline activities and activities in which users do not swim or float in the
water body while on a boating activity.
Waters designated Class B(WW2) are those in which flow or other physical characteristics are capable of supporting a resident aquatic community that
includes a variety of native nongame fish and invertebrate species. The flow and other physical characteristics limit the maintenance of warm water game
fish populations. These waters generally consist of small perennially flowing streams.
Outfall No.:

002 DISCHARGE TO GOLF COURSE IRRIGATION SYSTEM.

Receiving Stream:

GOLF COURSE

Route of Flow:

GOLF COURSE

Class A1 waters are primary contact recreational use waters in which recreational or other uses may result in prolonged and direct contact with the water,
involving considerable risks of ingesting water in quantities sufficient to pose a health hazard. Such activities would include, but not be limited to,
swimming, diving, water skiing, and water contact recreational canoeing.

Bypasses from any portion of a treatment facility or from a sanitary sewer collection system designed to carry only sewage are prohibited.
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Effluent Limitations:
You are prohibited from discharging pollutants except in compliance with the following effluent limitations:
001 DISCHARGE FROM AN ACTIVATED SLUDGE WASTEWATER TREATMENT FACILITY.
Outfall: 001 Effective Dates: 12/01/2015 to 11/30/2020
Parameter

Season

Limit Type

CBOD5

Limits
85% Removal Required

Yearly

7 Day Average

40.0 MG/L

751 LBS/DAY

Yearly

30 Day Average

25.0 MG/L

469 LBS/DAY

TOTAL SUSPENDED SOLIDS

85% Removal Required

Yearly

7 Day Average

45.0 MG/L

844 LBS/DAY

Yearly

30 Day Average

30.0 MG/L

563 LBS/DAY

JAN

30 Day Average

5.2 MG/L

JAN

Daily Maximum

15.0 MG/L

FEB

30 Day Average

5.8 MG/L

FEB

Daily Maximum

14.2 MG/L

MAR

30 Day Average

4.5 MG/L

MAR

Daily Maximum

12.0 MG/L

APR

30 Day Average

2.1 MG/L

39.4 LBS/DAY

APR

Daily Maximum

8.8 MG/L

165.0 LBS/DAY

MAY

30 Day Average

1.8 MG/L

34.4 LBS/DAY

MAY

Daily Maximum

8.8 MG/L

165.0 LBS/DAY

JUN

30 Day Average

1.3 MG/L

25.3 LBS/DAY

AMMONIA NITROGEN (N)
97.0 LBS/DAY
277.0 LBS/DAY
109.0 LBS/DAY
266.4 LBS/DAY
85.2 LBS/DAY
233.0 LBS/DAY
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Outfall: 001 Effective Dates: 12/01/2015 to 11/30/2020
Parameter

Season

Limit Type

Limits

AMMONIA NITROGEN (N)
JUN

Daily Maximum

6.4 MG/L

112.6 LBS/DAY

JUL

30 Day Average

1.1 MG/L

20.3 LBS/DAY

JUL

Daily Maximum

4.2 MG/L

73.2 LBS/DAY

AUG

30 Day Average

1.0 MG/L

18.5 LBS/DAY

AUG

Daily Maximum

4.8 MG/L

84.4 LBS/DAY

SEP

30 Day Average

1.5 MG/L

27.8 LBS/DAY

SEP

Daily Maximum

5.8 MG/L

103.2 LBS/DAY

OCT

30 Day Average

2.8 MG/L

52.7 LBS/DAY

OCT

Daily Maximum

10.0 MG/L

NOV

30 Day Average

3.4 MG/L

63.9 LBS/DAY

NOV

Daily Maximum

9.1 MG/L

171.0 LBS/DAY

DEC

30 Day Average

4.0 MG/L

74.2 LBS/DAY

DEC

Daily Maximum

10.0 MG/L

194.0 LBS/DAY

200.0 LBS/DAY

DISSOLVED OXYGEN (MINIMUM)
Yearly

Minimum

5.0 MG/L

ACUTE TOXICITY, CERIODAPHNIA
Yearly

Daily Maximum

1 NO TOXICITY

ACUTE TOXICITY, PIMEPHALES
Yearly

Daily Maximum

1 NO TOXICITY

Yearly

Daily Maximum

9.0 STD UNITS

Yearly

Minimum

6.5 STD UNITS

PH
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Outfall: 001 Effective Dates: 03/01/2019 to 11/30/2020
Parameter

Season

Limit Type

Limits

E. COLI
MAR

Geometric Mean

630 #/100 ML

APR

Geometric Mean

630 #/100 ML

MAY

Geometric Mean

630 #/100 ML

JUN

Geometric Mean

630 #/100 ML

JUL

Geometric Mean

630 #/100 ML

AUG

Geometric Mean

630 #/100 ML

SEP

Geometric Mean

630 #/100 ML

OCT

Geometric Mean

630 #/100 ML

NOV

Geometric Mean

630 #/100 ML

002 DISCHARGE TO GOLF COURSE IRRIGATION SYSTEM.
Outfall: 002 Effective Dates: 12/01/2015 to 11/30/2020
Parameter

Season

Limit Type

Limits

CHLORINE, TOTAL RESIDUAL
Yearly

Minimum

0.5 MG/L
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Monitoring and Reporting Requirements
(a) Samples and measurements taken shall be representative of the volume and nature of the monitored wastewater.
(b) Analytical and sampling methods specified in 40 CFR Part 136 or other methods approved in writing by the department shall be utilized. Samples collected for
operational testing need not be analyzed by approved analytical methods; however, commonly accepted test methods should be used.
(c) You are required to report all data including calculated results needed to determine compliance with the limitations contained in this permit. The results of any
monitoring not specified in this permit performed at the compliance monitoring point and analyzed according to 40 CFR Part 136 shall be included in the calculation and
reporting of any data submitted in accordance with this permit. This includes daily maximums and minimums and 30-day and 7-day averages for all parameters that
have concentration (mg/l) and mass (lbs/day) limits. In addition, flow data shall be reported in million gallons per day (MGD).
(d) Results of all monitoring shall be recorded on forms provided by, or approved by, the department, and shall be submitted to the appropriate regional field office of
the department by the fifteenth day following the close of the reporting period. Your reporting period is on a MONTHLY basis, ending on the last day of each reporting
period.
(e) Any records of monitoring activities and results shall include for all samples: the date, exact place and time of the sampling; the dates the analyses were performed;
who performed the analyses; the analytical techniques or methods used; and the results of such analyses.
(f) Chapter 63 of the Iowa Administrative Code contains further explanation of these monitoring requirements.
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Outfall

Wastewater Parameter

Sample Frequency

Sample Type

Monitoring Location

The following monitoring requirements shall be in effect from 12/01/2015 to 11/30/2020
001

FLOW

7/WEEK OR DAILY

24 HOUR TOTAL

TOTAL RAW WASTE

001

BIOCHEMICAL OXYGEN DEMAND (BOD5)

2 TIMES PER WEEK

24 HOUR COMPOSITE

RAW WASTE

001

NITROGEN, TOTAL (AS N)

1 TIME PER WEEK

24 HOUR COMPOSITE

RAW WASTE

001

NITROGEN, TOTAL KJELDAHL (AS N)

1 EVERY MONTH

24 HOUR COMPOSITE

RAW WASTE

001

PH

2 TIMES PER WEEK

GRAB

RAW WASTE

001

PHOSPHORUS, TOTAL (AS P)

1 TIME PER WEEK

24 HOUR COMPOSITE

RAW WASTE

001

TEMPERATURE

2 TIMES PER WEEK

GRAB

RAW WASTE

001

TOTAL SUSPENDED SOLIDS

1 TIME PER WEEK

24 HOUR COMPOSITE

RAW WASTE

001

FLOW

7/WEEK OR DAILY

24 HOUR TOTAL

MECHANICAL PLANT INFLUENT

001

CBOD5

2 TIMES PER WEEK

24 HOUR COMPOSITE

EFFLUENT PRIOR TO DISINFECTION

001

TOTAL SUSPENDED SOLIDS

1 TIME PER WEEK

24 HOUR COMPOSITE

EFFLUENT PRIOR TO DISINFECTION

001

ACUTE TOXICITY, CERIODAPHNIA

1 EVERY 12 MONTHS

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

ACUTE TOXICITY, PIMEPHALES

1 EVERY 12 MONTHS

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

AMMONIA NITROGEN (N)

2 TIMES PER WEEK

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

DISSOLVED OXYGEN (MINIMUM)

2 TIMES PER WEEK

GRAB

EFFLUENT AFTER DISINFECTION
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Outfall

Wastewater Parameter

Sample Frequency

Sample Type

Monitoring Location

The following monitoring requirements shall be in effect from 12/01/2015 to 11/30/2020
001

NITROGEN, TOTAL (AS N)

1 TIME PER WEEK

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

PH

2 TIMES PER WEEK

GRAB

EFFLUENT AFTER DISINFECTION

001

PHOSPHORUS, TOTAL (AS P)

1 TIME PER WEEK

24 HOUR COMPOSITE

EFFLUENT AFTER DISINFECTION

001

TEMPERATURE

2 TIMES PER WEEK

GRAB

EFFLUENT AFTER DISINFECTION

002

CHLORINE, TOTAL RESIDUAL

1 TIME PER WEEK

GRAB

PRIOR TO LAND APPLICATION

002

E. COLI

1 EVERY MONTH

GRAB

PRIOR TO LAND APPLICATION

002

FLOW

7/WEEK OR DAILY

24 HOUR TOTAL

PRIOR TO LAND APPLICATION

002

NITROGEN, TOTAL (AS N)

1 EVERY MONTH

24 HOUR COMPOSITE

PRIOR TO LAND APPLICATION

002

PHOSPHORUS, TOTAL (AS P)

1 EVERY MONTH

24 HOUR COMPOSITE

PRIOR TO LAND APPLICATION

GRAB

EFFLUENT AFTER DISINFECTION

The following monitoring requirements shall be in effect from 03/01/2019 to 11/30/2020
001

E. COLI

GEO. MEAN 1/3 MONTHS
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Special Monitoring Requirements
Outfall #

Description

001

AMMONIA NITROGEN (N)
Ammonia shall be sampled and analyzed using an EPA approved method specified in 40 CFR 136 or using the Timberline Method Ammonia001 alternative test procedure.
NITROGEN, TOTAL (AS N)
Total nitrogen shall be determined by testing for Total Kjeldahl Nitrogen (TKN) and nitrate + nitrite nitrogen and reporting the sum of the TKN
and nitrate + nitrite results (reported as N). Nitrate + nitrite can be analyzed together or separately.
E. COLI
The limit for E. coli of 630 org/100 ml specified on page 5 of this permit for outfall(s) 001 is a geometric mean. The disinfection season is
established in the Iowa Administrative Code, Subparagraph 567 IAC 61.3(3)“a”(1), and is in effect from March 15 to November 15. Any
disinfection system (chlorine, UV light, etc.) shall be operated to comply with the limit during the entire disinfection season whenever
wastewater is being discharged from outfall(s) 001.
The facility must collect and analyze a minimum of five samples in one calendar month during each 3-month period from March 15 to
November 15. The 3-month periods are March – May, June – August, and September – November. The collection of five samples in each 3month period will result in a minimum of 15 samples being collected during a calendar year. For example, for the first 3-month period, the
operator may choose April as the calendar month to collect the 5 individual E. coli samples to determine compliance with the limits. The
operator may also choose the months of March or May as well, as long as each of the 5 samples is collected during a single calendar month.
The same principle applies to the other two 3-month periods during the disinfection season. The following requirements apply to the individual
samples collected in one calendar month:
Samples must be spaced over one calendar month.
No more than one sample can be collected on any one day.
There must be a minimum of two days between each sample.
No more than two samples may be collected in a period of seven consecutive days.
If the effluent has been disinfected using chlorine, ultraviolet light (UV), or any other process intended to disrupt the biological integrity of the
E. coli, the samples shall be analyzed using the Most Probable Number method found in Standard Method 9223B (Colilert® or Colilert-18®
made by IDEXX Laboratories, Inc.). If the effluent has not been disinfected the samples may be analyzed using either the MPN method above
or EPA Method 1603: Escherichia coli (E. coli) in water by membrane filtration using modified membrane-thermotolerant E. coli agar
(modified mTEC) or mColiBlue-24® made by the Hach Company.
The geometric mean must be calculated using all valid sample results collected during a month. The geometric mean formula is as follows:
Geometric Mean = (Sample one * Sample two * Sample three * Sample four *Sample five…Sample N)^(1/N), which is the Nth root of the
result of the multiplication of all of the sample results where N = the number of samples. If a sample result is a less than value, the value
reported by the lab without the less than sign should be used in the geometric mean calculation.
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

E. COLI (Continued)
The geometric mean can be calculated in one of the following ways:
Use a scientific calculator that can calculate the powers of numbers.
Enter the samples in Microsoft Excel and use the function “GEOMEAN” to perform the calculation.
Use the geometric mean calculator on the Iowa DNR webpage at: http://www.iowadnr.gov/Environmental-Protection/Water-Quality/NPDESWastewater-Permitting/NPDES-Operator-Information/Bacteria-Sampling
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002
Significant Industrial User Discharges:

Significant Industrial User:

OSKALOOSA FOOD PRODUCTS CORP.

Outfall #

Outfall Description

001

EFFLUENT (WASTE) PRIOR TO DISCHARGE TO MUNICIPAL COLLECTION SYSTEM.
Significant Industrial User Effluent Limitations

You are prohibited from discharging pollutants except in compliance with the following effluent limitations:

OSKALOOSA FOOD PRODUCTS CORP.
Outfall: 001 Effective Dates: 12/01/2015 to 11/30/2020
Parameter

Season

Limit Type

Limit Values

FLOW
Yearly

30 Day Average

0.06 MGD

Yearly

Daily Maximum

0.120 MGD

BIOCHEMICAL OXYGEN DEMAND (BOD5)
Yearly

30 Day Average

150 LBS/DAY

Yearly

Daily Maximum

300 LBS/DAY

Yearly

30 Day Average

175 LBS/DAY

Yearly

Daily Maximum

350 LBS/DAY

Yearly

30 Day Average

11 LBS/DAY

Yearly

Daily Maximum

30 LBS/DAY

TOTAL SUSPENDED SOLIDS

AMMONIA NITROGEN (N)

NITROGEN, TOTAL KJELDAHL (AS N)
Yearly

30 Day Average

25 LBS/DAY

Yearly

Daily Maximum

50 LBS/DAY

Yearly

Daily Maximum

9.5 STD UNITS

Yearly

MINIMUM

6.0 STD UNITS

PH
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Monitoring and Reporting Requirements
(a) Samples and measurements taken shall be representative of the volume and nature of the monitored wastewater.
(b) Analytical and sampling methods specified in 40 CFR Part 136 or other methods approved in writing by the department shall be utilized. Samples collected for
operational testing need not be analyzed by approved analytical methods; however, commonly accepted test methods should be used.
(c) You are required to report all data including calculated results needed to determine compliance with the limitations contained in this permit. The results of any
monitoring not specified in this permit performed at the compliance monitoring point and analyzed according to 40 CFR Part 136 shall be included in the calculation and
reporting of any data submitted in accordance with this permit. This includes daily maximums and minimums and 30-day and 7-day averages for all parameters that
have concentration (mg/l) and mass (lbs/day) limits. In addition, flow data shall be reported in million gallons per day (MGD).
(d) Results of all monitoring shall be recorded on forms provided by, or approved by, the department, and shall be submitted to the appropriate regional field office of
the department by the fifteenth day following the close of the reporting period. Your reporting period is on a MONTHLY basis, ending on the last day of each reporting
period.
(e) Any records of monitoring activities and results shall include for all samples: the date, exact place and time of the sampling; the dates the analyses were performed;
who performed the analyses; the analytical techniques or methods used; and the results of such analyses.
(f) Chapter 63 of the Iowa Administrative Code contains further explanation of these monitoring requirements.
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

OSKALOOSA FOOD PRODUCTS CORP.
Outfall

Wastewater Parameter

Sample Frequency

Sample Type

Monitoring Location

001

AMMONIA NITROGEN (N)

1 TIME PER WEEK

24 HOUR COMPOSITE

PRIOR TO DISCHARGE TO CITY SEWER

001

BIOCHEMICAL OXYGEN DEMAND (BOD5)

1 TIME PER WEEK

24 HOUR COMPOSITE

PRIOR TO DISCHARGE TO CITY SEWER

001

FLOW

7/WEEK OR DAILY

24 HOUR TOTAL

PRIOR TO DISCHARGE TO CITY SEWER

001

NITROGEN, TOTAL KJELDAHL (AS N)

1 TIME PER WEEK

24 HOUR COMPOSITE

PRIOR TO DISCHARGE TO CITY SEWER

001

PH

1 TIME PER WEEK

GRAB

PRIOR TO DISCHARGE TO CITY SEWER

001

TEMPERATURE

1 TIME PER WEEK

GRAB

PRIOR TO DISCHARGE TO CITY SEWER

001

TOTAL SUSPENDED SOLIDS

1 EVERY 3 MONTHS

24 HOUR COMPOSITE

PRIOR TO DISCHARGE TO CITY SEWER
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Golf Course Special Conditions
For a facility using chlorination:
A minimum total residual chlorine level of 0.5 mg/l must be maintained at a minimum of 15 minutes contact time of chlorine to wastewater prior to
the irrigation of the golf course with treatment plant effluent.
Also, a golf course utilizing treated final effluent shall take all of the following actions:
(1) Clearly state on all scorecards that treated final effluent is used for irrigation of the golf course and oral contact with golf balls and tees should be
avoided;
(2) Post signs that warn against consumption of water at all water hazards;
(3) Color code, label, or tag all piping and sprinklers associated with the distribution or transmission of the treated final effluent to clearly warn
against the consumptive use of the contents; and
(4) Restrict the access of the public to any area of the golf course where spraying is being conducted.
For a facility not using chlorination:
Disinfected effluent shall be held in a retention pond with a detention time of at least 20 days prior to reuse as irrigation on a golf course. For this
purpose, effluent may be disinfected using any common treatment technology, and either an existing pond or a pond constructed specifically for
effluent retention may be used.
Also, a golf course utilizing treated final effluent shall take all of the following actions:
(1) Clearly state on all scorecards that treated final effluent is used for irrigation of the golf course and oral contact with golf balls and tees should be
avoided;
(2) Post signs that warn against consumption of water at all water hazards;
(3) Color code, label, or tag all piping and sprinklers associated with the distribution or transmission of the treated final effluent to clearly warn
against the consumptive use of the contents; and
(4) Restrict the access of the public to any area of the golf course where spraying is being conducted.

Revised – May 1, 2009
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Outfall Number: 001
Ceriodaphnia and Pimephales Toxicity Effluent Testing
1.

For facilities that have not been required to conduct toxicity testing by a previous NPDES permit, the initial annual toxicity test shall be conducted
within three (3) months of permit issuance. For facilities that have been required to conduct toxicity testing by a previous NPDES permit, the initial
annual toxicity test shall be conducted within twelve months (12) of the last toxicity test.

2.

The test organisms that are to be used for acute toxicity testing shall be Ceriodaphnia dubia and Pimephales promelas. The acute toxicity testing
procedures used to demonstrate compliance with permit limits shall be those listed in 40 CFR Part 136 and adopted by reference in rule 567--63.1(1).
The method for measuring acute toxicity is specified in USEPA, October 2002, Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms, Fifth Edition. U.S. Environmental Protection Agency, Office of Water, Washington, D.C.,
EPA 821-R-02-012.

3.

The diluted effluent sample must contain a minimum of 100.00 % effluent and no more than 0.00 % of culture water.

4.

One valid positive toxicity result will require, at a minimum, quarterly testing for effluent toxicity until three successive tests are determined not to
be positive.

5.

Two successive valid positive toxicity results or three positive results out of five successive valid effluent toxicity tests will require a toxicity
reduction evaluation to be completed to eliminate the toxicity.

6.

A non-toxic test result shall be indicated as a "1" on the monthly operation report. A toxic test result shall be indicated as a "2" on the monthly
operation report. DNR Form 542-1381 shall also be submitted to the DNR field office along with the monthly operation report.

Ceriodaphnia and Pimephales Toxicity Effluent Limits
The maximum limit of "1" for the parameters Acute Toxicity, Ceriodaphnia and Acute Toxicity, Pimephales means no positive toxicity
results.
Definition: "Positive toxicity result" means a statistical difference of mortality rate between the control and the diluted effluent sample. For more
information see USEPA, October 2002, Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and
Marine Organisms, Fifth Edition, U.S. Environmental Protection Agency, Office of Water, Washington, D.C., EPA 821-R-02-012.

Page 15

Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002
Design Capacity

Design: 1
The design capacity for the treatment works is specified in Construction Permit Number 95-42-S, issued Tuesday, November 01, 1994.
The treatment plant is designed to treat:
* An average dry weather (ADW) flow of 0.7450 Million Gallons Per Day (MGD).
* An average wet weather (AWW) flow of 2.2500 Million Gallons Per Day (MGD).
* A maximum wet weather (MWW) flow of 3.0000 Million Gallons Per Day (MGD).
* A design 5-day biochemical oxygen demand (BOD5) load of 1637 lbs/day.

Operator Certification Type/Grade: WW/III
Wastes in such volumes or quantities as to exceed the design capacity of the treatment works or reduce the effluent quality below that specified in the operation
permit of the treatment works are considered to be a waste which interferes with the operation or performance of the treatment works and are prohibited by rule
IAC 567-62.1(7).
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002
SEWAGE SLUDGE HANDLING AND DISPOSAL REQUIREMENTS

"Sewage sludge" is solid, semisolid, or liquid residue generated during the treatment of domestic sewage in a treatment works. Sewage sludge does not include the grit
and screenings generated during preliminary treatment.
1. The permittee shall comply with all existing Federal and State laws and regulations that apply to the use and disposal of sewage sludge and with technical
standards developed pursuant to Section 405(d) of the Clean Water Act when such standards are promulgated. If an applicable numerical limit or management practice
for pollutants in sewage sludge is promulgated after issuance of this permit that is more stringent than a sludge pollutant limit or management practice specified in
existing Federal or State laws or regulations, this permit shall be modified, or revoked and reissued, to conform to the regulations promulgated under Section 405(d) of
the Clean Water Act. The permittee shall comply with the limitation no later than the compliance deadline specified in the applicable regulations.
2.

The permittee shall provide written notice to the Department of Natural Resources prior to any planned changes in sludge disposal practices.

3.

Land application of sewage sludge shall be conducted in accordance with criteria established in rule IAC 567--67.1 through 67.11 (455B).
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

MAJOR CONTRIBUTING INDUSTRIES LIMITATIONS, MONITORING AND REPORTING REQUIREMENTS
1. You are required to notify the department, in writing, of any of the following:
(a) 180 days prior to the introduction of pollutants to your facility from a significant industrial user. A significant industrial user means an industrial user of a
treatment works that:
(1) Discharges an average of 25,000 gallons per day or more of process wastewater excluding sanitary, noncontact cooling and boiler blowdown wastewater;
(2) Contributes a process waste stream which makes up five percent or more of the average dry weather hydraulic or organic capacity of the publicly-owned
treatment works:
(3) Is subject to Categorical Pretreatment Standards under 40 CFR 403.6 and 40 CFR Chapter I, Subchapter N; or
(4) Is designated by the department as a significant industrial user on the basis that the contributing industry, either singly or in combination with other
contributing industries, has a reasonable potential for adversely affecting the operation of or effluent quality from the publicly-owned treatment works or for
violating any pretreatment standards or requirements.
(b) 60 days prior to a proposed expansion, production increase or process modification that may result in the discharge of a new pollutant or a discharge in
excess of limitations stated in the existing treatment agreement.
(c) 10 days prior to any commitment by you to accept waste from any new significant industrial user. Your written notification must include a new or revised
treatment agreement in accordance with rule 64.3(5)(455B).
2. You shall require all users of your facility to comply with Sections 204(b), 307 and 308 of the Clean Water Act.
Section 204(b) requires that all users of the treatment works constructed with funds provided under Sections 201(g) or 601 of the Act to pay their proportionate
share of the costs of operation, maintenance and replacement of the treatment works.
Section 307 of the Act requires users to comply with pretreatment standards promulgated by EPA for pollutants that would cause interference with the
treatment process or would pass through the treatment works.
Section 308 of the Act requires users to allow access at reasonable times to state and EPA inspectors for the purpose of sampling the discharge and reviewing
and copying records.
3. You shall limit and monitor pollutants for each significant industrial user as required elsewhere in this permit, and submit sample results to the department
monthly. Your report shall be submitted by the fifteenth day of the following month.

Revised: June 16, 2009 CAC
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002
E. coli Compliance Schedule

1.

The facility shall make necessary improvements to meet the E.coli limit according to the following schedule:
•

Complete a Self-Assessment Matrix and submit a Work Record Request form to DNR’s Wastewater Engineering Section by 2/1/2016. The forms and instructions are
available on the DNR website at http://www.iowadnr.gov/InsideDNR/RegulatoryWater/WastewaterConstruction.aspx. Questions on the forms should be directed to either
Terry Kirschenman at 515/281-8885 or Emy Liu at 515-281-8509.

•

Submit progress report by 2/1/2017.

•

Submit a Facility Plan by 4/1/2017. The Facility Plan shall be in accordance with Chapter 11.2 of the Iowa Wastewater Facilities Design Standards adopted April 25,
1979.

•

Submit final plans and specifications by 2/1/2018.

•

Award contract for construction of wastewater treatment improvements by 3/1/2018.

•

Submit progress report by 7/1/2018.

•

Complete construction of wastewater treatment improvements by 2/1/2019.

•

Achieve compliance with final E. coli limit by 3/1/2019.

Within fourteen (14) days following all dates of compliance, the permittee shall provide written notice of compliance with the scheduled event. All written notices and progress reports
shall be sent to the following addresses:

Iowa Department of Natural Resources
Environmental Services Division
Regional Office #5
7900 Hickman Rd, Suite 200
Windsor Heights, IA 50324
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Facility Name:

OSKALOOSA CITY OF STP (SOUTHWEST)

Permit Number:

6273002

Nutrient Reduction Requirements
In support of the Iowa Nutrient Reduction Strategy you shall prepare and submit a report that evaluates the feasibility and reasonableness of reducing the amounts of
nitrogen and phosphorus discharged into surface water. The report shall be submitted no later than 12-1-2017 and shall address the following:
 A description of the existing treatment facility with particular emphasis on its capabilities for removing nitrogen and phosphorus. The description shall include
monitoring data that define the current amounts of total nitrogen (TKN+nitrate+nitrite) and total phosphorus in both the raw wastewater and the final effluent.
 A description and evaluation of operational changes to the existing treatment facility that could be implemented to reduce the amounts of total nitrogen and total
phosphorus discharged in the final effluent and the feasibility and reasonableness of each. Your evaluation must discuss the projected degree of total nitrogen and
total phosphorus reduction achievable for each operational change. When evaluating feasibility you must consider what, if any, effect operational changes would
have on the removal of other pollutants (e.g. CBOD5, TSS). When evaluating reasonableness you shall include estimates of the additional cost, if any, to
implement such changes and for a publicly-owned treatment works the impact on user rates.
 A description and evaluation of new or additional treatment technologies that would achieve significant reductions in the amounts of total nitrogen and total
phosphorus discharged in the final effluent with a goal of achieving annual average concentrations of 10 mg/L total nitrogen and 1 mg/L total phosphorus for
plants treating typical domestic strength sewage. For purposes of this evaluation typical domestic sewage is considered to contain approximately 25 – 35 mg/L
total nitrogen and 4 - 8 mg/L total phosphorus. For plants treating wastewater with total nitrogen and/or total phosphorus concentrations greater than typical
domestic strength sewage, the evaluation shall include the projected reductions in the total nitrogen and phosphorus effluent concentrations achievable with the
application of feasible and reasonable treatment technology with a goal of achieving at least a 66 % reduction in nitrogen and 75% reduction in total phosphorus.
For each treatment technology the report shall assess its feasibility, reasonableness, practicability, the availability of equipment, capital costs, annual operating
costs, impact on user rates and any non-water quality environmental impacts (e.g. additional air pollution, increased sludge production, etc.).
 Based on the evaluations of operational changes and new or additional treatment technologies the report must select the preferred method(s) for reducing total
nitrogen and total phosphorus in the final effluent, the rationale for the selected method(s) and an estimate of the effluent quality achievable.
 The report must include a schedule for making operational changes and/or installing new or additional treatment technologies to achieve the concentration and/or
percentage removal goals listed above. Additional financial justification must be included in the report if no operational changes or treatment technologies are
feasible or reasonable.
The schedule will be incorporated into the NPDES permit by amendment. Effluent discharge limits will be based on one full year of operating data after implementation of
the operational changes or completion of plant modifications and a six month optimization period.
The report shall be sent to the following address:
Ryan Olive
NPDES Section
Iowa Department of Natural Resources
502 East 9th Street
Des Moines, IA 50319

Page 20

STANDARD CONDITIONS
1.

ADMINISTRATIVE RULES
Rules of this Department that govern the operation of your facility in connection with
this permit are published in Part 567 of the Iowa Administrative Code (IAC) in
Chapters 60-65, 67, and 121. Reference to the term “rule” in this permit means the
designated provision of Part 567 of the IAC. Reference to the term “CFR” means the
Code of Federal Regulations.

2.

DEFINITIONS
(a) 7 day average means the sum of the total daily discharges by mass, volume, or
concentration during a 7 consecutive day period, divided by the total number of
days during the period that measurements were made. Four 7 consecutive day
periods shall be used each month to calculate the 7-day average. The first 7-day
period shall begin with the first day of the month.
(b) 30 day average means the sum of the total daily discharges by mass, volume, or
concentration during a calendar month, divided by the total number of days during
the month that measurements were made.
(c) Daily maximum means the total discharge by mass, volume, or concentration
during a twenty-four hour period.

3.

DUTY TO COMPLY
You must comply with all conditions of this permit. Any permit noncompliance
constitutes a violation of the Clean Water Act and is grounds for enforcement action;
permit termination, revocation and reissuance, or modification; or denial of a permit
renewal application. Issuance of this permit does not relieve you of the responsibility
to comply with all local, state and federal laws, ordinances, regulations or other legal
requirements applying to the operation of your facility. {See 40 CFR 122.41(a) and
567 IAC 64.7(4)“e”}

4.

DUTY TO PROVIDE INFORMATION
You must furnish to the Director, within a reasonable time, any information the
Director may request to determine compliance with this permit or determine whether
cause exists for modifying, revoking and reissuing, or terminating this permit, in
accordance with 567 IAC 64.3(11)(c). You must also furnish to the Director, upon
request, copies of any records required to be kept by this permit.

5.

NEED TO HALT OR REDUCE ACTIVITY
It shall not be a defense for a permittee in an enforcement action that it would have
been necessary to halt or reduce the permitted activity in order to maintain compliance
with the conditions of this permit. {See 40 CFR 122.41(c) and 567 IAC 64.7(7)“j”}

6.

DUTY TO MITIGATE
You shall take all reasonable steps to minimize or prevent any discharge in violation of
this permit which has a reasonable likelihood of adversely affecting human health or
the environment. {See 40 CFR 122.41(d) and 567 IAC 64.7(7)“i”}

7.

PROPERTY RIGHTS
This permit does not convey any property rights of any sort or any exclusive privilege.
{See 567 IAC 64.4(3)“b”}

8.

TRANSFER OF TITLE OR OWNER ADDRESS CHANGE
If title to your facility, or any part of it, is transferred the new owner shall be subject to
this permit. You are required to notify the new owner of the requirements of this
permit in writing prior to any transfer of title. The Director shall be notified in writing
within 30 days of the transfer. No transfer of the authorization to discharge from the
facility represented by the permit shall take place prior to notifying the department
of the transfer of title. Whenever the address of the owner is changed, the
department shall be notified in writing within 30 days of the address change.
Electronic notification is not sufficient; all title transfers or address changes must be
reported to the department by mail. {See 567 IAC 64.14}

9.

PROPER OPERATION AND MAINTENANCE
All facilities and control systems shall be operated as efficiently as possible and
maintained in good working order. A sufficient number of staff, adequately trained
and knowledgeable in the operation of your facility shall be retained at all times and
adequate laboratory controls and appropriate quality assurance procedures shall be
provided to maintain compliance with the conditions of this permit. {See 40 CFR
122.41(e) and 567 IAC 64.7(7)“f”}

10. PERMIT MODIFICATION, SUSPENSION OR REVOCATION
(a) This permit may be modified, suspended, or revoked and reissued for cause
including but not limited to those specified in 567 IAC 64.3(11).
(b) This permit may be modified due to conditions or information on which this
permit is based, including any new standard the department may adopt that would
change the required effluent limits. {See 567 IAC 64.3(11)}
(c) If a toxic pollutant is present in your discharge and more stringent standards for
toxic pollutants are established under Section 307(a) of the Clean Water Act, this
permit will be modified in accordance with the new standards. {See 40 CFR
122.62(a)(6) and 567 IAC 64.7(7)“g”}
The filing of a request for a permit modification, revocation or suspension, or a
notification of planned changes or anticipated noncompliance does not stay any permit
condition.
11. DUTY TO REAPPLY AND PERMIT CONTINUATION
If you wish to continue to discharge after the expiration date of this permit, you must
file a complete application for reissuance at least 180 days prior to the expiration date
of this permit. If a timely and sufficient application is submitted, this permit will
remain in effect until the Department makes a final determination on the permit
application. {See 567 IAC 64.8(1) and Iowa Code 17A.18}
12. SIGNATORY REQUIREMENTS
Applications, reports or other information submitted to the Department in connection
with this permit must be signed and certified as required by 567 IAC 64.3(8).

STANDARD CONDITIONS
13. TWENTY-FOUR HOUR REPORTING
You shall report any noncompliance that may endanger human health or the
environment, including, but not limited to, violations of maximum daily limits for any
toxic pollutant (listed as toxic under 307(a)(1) of the Clean Water Act) or hazardous
substance (as designated in 40 CFR Part 116 pursuant to 311 of the Clean Water
Act). Information shall be provided orally within 24 hours from the time you become
aware of the circumstances. A written submission that includes a description of
noncompliance and its cause; the period of noncompliance including exact dates and
times, whether the noncompliance has been corrected or the anticipated time it is
expected to continue; and the steps taken or planned to reduce, eliminate, and prevent a
reoccurrence of the noncompliance must be provided within 5 days of the occurrence.
{See 567 IAC 63.12}
14. OTHER NONCOMPLIANCE
You shall report all instances of noncompliance not reported under Condition #13 at
the time monitoring reports are submitted. You shall give advance notice to the
appropriate regional field office of the department of any planned activity which
may result in noncompliance with permit requirements. {See 567 IAC 63.14}
15. PLANNED CHANGES
The permittee shall give notice to the appropriate regional field office of the
department 30 days prior to any planned physical alterations or additions to the
permitted facility. Notice is required only when:
(a) Notice has not been given to any other section of the department: (Note: Facility
expansions, production increases, or process modifications which may result in
new or increased discharges of pollutants must be reported to the Director in
advance. If such discharges will exceed effluent limitations, your report must
include an application for a new permit. If any modification of, addition to, or
construction of a disposal system is to be made, you must first obtain a written
permit from this Department.) {See 567 IAC 64.7(7)“a” and 64.2}
(b) The alteration or addition to a permitted facility may meet one of the criteria for
determining whether a facility is a new source as defined in 567 IAC 60.2;
(c) The alteration or addition results in a significant change in the permittee’s
sludge use or disposal practices; or
(d) The alteration or addition could significantly change the nature or increase the
quantity of pollutants discharged. This notification applies to pollutants that are
not subject to effluent limitations in the permit. {See 567 IAC 63.13 and 63.14}
16. EFFECT OF A PERMIT
Compliance with a permit during its term constitutes compliance, for purposes of
enforcement, with Sections 301, 302, 306, 307, 318, 403 and 405(a)-(b) of the Clean
Water Act, and equivalent limitations and standards set out in 567 IAC Chapters 61
and 62. {See 567 IAC 64.4(3)“a”}

17. MONITORING AND RECORDS OF OPERATION
(a) Maintenance of records. You shall retain for a minimum of three years all paper
and electronic records of monitoring activities and results including all original
strip chart recordings for continuous monitoring instrumentation and calibration
and maintenance records. {See 567 IAC 63.2(3)}
(b) Any person who falsifies, tampers with, or knowingly renders inaccurate any
monitoring device or method required to be maintained under this permit shall,
upon conviction, be punished by a fine of not more than $10,000 or by
imprisonment for not more than two years, or both. {See 40 CFR 122.41(j)(5)}
18. USE OF CERTIFIED LABORATORIES
Effective October 1, 1996, analyses of wastewater, groundwater or sewage sludge
that are required to be submitted to the department as a result of this permit must be
performed by a laboratory certified by the State of Iowa. Routine, on-site
monitoring for pH, temperature, dissolved oxygen, total residual chlorine and other
pollutants that must be analyzed immediately upon sample collection, settleable
solids, physical measurements, and operational monitoring tests specified in 567
IAC 63.3(4) are excluded from this requirement.
19. INSPECTION OF PREMISES, RECORDS, EQUIPMENT, METHODS AND
DISCHARGES
You are required to permit authorized personnel to:
(a) Enter upon the premises where a regulated facility or activity is located or
conducted or where records are kept under conditions of this permit.
(b) Have access to and copy, at reasonable times, any records that must be kept under
the conditions of this permit.
(c) Inspect, at reasonable times, any facilities, equipment, practices or operations
regulated or required under this permit.
(d) Sample or monitor, at reasonable times, to assure compliance or as otherwise
authorized by the Clean Water Act.
20. FAILURE TO SUBMIT FEES
This permit may be revoked, in whole or in part, if the appropriate permit fees are not
submitted within thirty (30) days of the date of notification that such fees are due.
{See 567 IAC 64.16(1)}
21. OTHER INFORMATION
Where you become aware that you failed to submit any relevant facts in a permit
application, or submitted incorrect information in a permit application, you must
promptly submit such facts or information. Where you become aware that you failed
to submit any relevant facts in the submission of in any report to the director,
including records of operation, you shall promptly submit such facts or information.
{See 567 IAC 60.4(2)“a” and 567 IAC 63.7}

STANDARD CONDITIONS
22. NOTICE OF CHANGED CONDITIONS
You are required to notify the director of any changes in existing conditions or
information on which this permit is based. This includes, but is not limited to, the
following:
(a) If your facility is a publicly owned treatment works (POTW) or otherwise may
accept waste for treatment from an indirect discharger or industrial contributor
(See 567 IAC 64.3(5) for further notice requirements).
(b) If your facility is a POTW and there is any substantial change in the volume or
character of pollutants being introduced to the POTW by a source introducing
pollutants into the POTW at the time of issuance of the permit. {See 40 CFR
122.42(b)}
(c) As soon as you know or have reason to believe that any activity has occurred or
will occur which would result in the discharge of any toxic pollutant which is not
limited in this permit. {See 40 CFR 122.42(a)}
(d) If you have begun or will begin to use or manufacture as an intermediate or final
product or byproduct any toxic pollutant which was not reported in the permit
application.
(e) No construction activity that will result in disturbance of one acre or more shall
be initiated without first obtaining coverage under NPDES General Permit No.
2 for “Storm water discharge associated with construction activity”.
23. BYPASSES
(a) Definition. “Bypass” means the diversion of waste streams from any portion of
a treatment facility or collection system. A bypass does not include internal
operational waste stream diversions that are part of the design of the treatment
facility, maintenance diversions where redundancy is provided, diversions of
wastewater from one point in a collection system to another point in a collection
system, or wastewater backups into buildings that are caused in the building
lateral or private sewer line.
(b) Prohibitions.
i. Bypasses from any portion of a treatment facility or from a sanitary sewer
collection system designed to carry only sewage are prohibited.
ii. Bypass is prohibited and the department may not assess a civil penalty
against a permittee for bypass if the permittee has complied with all of the
following:
(1) Bypass was unavoidable to prevent loss of life, personal injury, or
severe property damage; and
(2) There were no feasible alternatives to the bypass such as the use of
auxiliary treatment facilities, retention of untreated wastes, or
maintenance during normal periods of equipment downtime. This
condition is not satisfied if adequate backup equipment should have
been installed in the exercise of reasonable engineering judgment to
prevent a bypass which occurred during normal periods of equipment
downtime or preventive maintenance; and
(3) The permittee submitted notices as required by paragraph (d) of this
section.

(c) The Director may approve an anticipated bypass after considering its adverse
effects if the Director determines that it will meet the three conditions listed above
and a request for bypass has been submitted to the Department in accordance with
567 IAC 63.6(2).
(d) Reporting bypasses. Bypasses shall be reported in accordance with 567 IAC 63.6.
24. UPSET PROVISION
(a) Definition. “Upset” means an exceptional incident in which there is unintentional
and temporary noncompliance with technology based permit effluent limitations
because of factors beyond the reasonable control of the permittee. An upset does
not include noncompliance to the extent caused by operational error, improperly
designed treatment facilities, inadequate treatment facilities, lack of preventive
maintenance, or careless or improper operation.
(b) Effect of an upset. An upset constitutes an affirmative defense in an action
brought for noncompliance with such technology based permit effluent limitations
if the requirements of paragraph “c” of this condition are met. No determination
made during administrative review of claims that noncompliance was caused by
upset, and before an action for noncompliance, is final administrative action
subject to judicial review.
(c) Conditions necessary for demonstration of an upset. A permittee who wishes to
establish the affirmative defense of upset shall demonstrate through properly
signed operating logs or other relevant evidence that;
i. An upset occurred and that the permittee can identify the cause(s) of the
upset;
ii. The permitted facility was at the time being properly operated;
iii. The permittee submitted notice of the upset to the Department in accordance
with 567 IAC 63.6(3); and
iv. The permittee complied with any remedial measures required in accordance
with 567 IAC 63.6(6)”b”.
(d) Burden of Proof. In any enforcement proceeding, the permittee seeking to
establish the occurrence of an upset has the burden of proof.
25. SEVERABILITY
The provisions of this permit are severable and if any provision or application of any
provision to any circumstance is found to be invalid by this department or a court of
law, the application of such provision to other circumstances, and the remainder of this
permit, shall not be affected by such finding.
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August 8, 2017

Page C

Aspen Business Park

|

414 South 17th Street, Suite 107

|

Ames, Iowa 50010

(SENT VIA EMAIL)
March 29, 2017
Ryan Olive
Environmental Specialist
NPDES Section
Iowa Department of Natural Resources
502 E. 9th St., Des Moines, IA 50319
RE:

City of Oskaloosa – Report on E. Coli Compliance and Notification of Request for Compliance
Extension

Dear Mr. Olive:
On behalf of the City of Oskaloosa and in accordance with the City’s NPDES permits for the Northeast
(#6273001) and Southwest (#6273002) Wastewater Treatment Facilities, this letter is to fulfil the City’s
requirement for submittal of Disinfection Facility Plans for both plants by April 1, 2017 as explained in this
letter. Based on my conversation with Ben Hucka, IDNR and yourself on 3/27/17 it was discussed that a letter
explaining the progress to date and plans moving forward would be sufficient to satisfy this requirement as the
City is desiring to request an extension of the E. coli compliance deadline of 8 years. Please consider this letter
as a notification of this request and additional financial documentation will be provided as you have indicated
is necessary. The extension request would allow a disinfection project to be constructed jointly with an overall
project to combine the Northeast and Southwest WWTFs into a single Combined Treatment Plant to be
constructed at the Southwest site. The overall project would include implementation of biological nutrient
removal (BNR) and has an estimated cost of $30 million.
FOX Engineering prepared an overall Wastewater Facility Plan/Nutrient Reduction Strategies Report which was
presented to the City of Oskaloosa in February 2017. This report evaluated options for improvements to the
Northeast and Southwest plants and included alternatives for pumping all waste from the NE site to the SW
site with construction of a Combined Treatment Plant. The recommended alternative was a Combined
Treatment Plant with BNR that also included construction of a UV disinfection system designed to treat 10.5
MGD which is the recommended sizing of the future plant. A Special Council Meeting was held on 2/27/17
(see attached slides and City Council meeting minutes) and FOX presented the recommendation of a Combined
Treatment Plant with UV disinfection to be constructed and operational in 10 years (March 2027). This would
allow the City time to construct $7± million in collection system improvement to reduce infiltration and inflow
(I&I) in the next few years with a couple years’ time to monitor the impact of these improvements. The City
Council approved this recommendation and FOX moved forward with preparation of an Anti-Degradation
Report due to the increased flows/loads above current NPDES permit limits.
FOX is currently wrapping up a Draft Anti-Degradation Report that will be submitted to the City in the next
week and once this report is finalized, a 30-day public comment period will be conducted. Once the public
comment period is complete, the City will submit the Final Anti-Degradation and Final Wastewater Facility
Plan/Nutrient Reduction Strategies Reports to the IDNR which can be reviewed in conjunction with the
additional supporting financial documentation and overall request that is forthcoming. The City’s overall
request includes an 8-year E. Coli compliance schedule extension as discussed and an extension on meeting
current NPDES permit limits (eg: ammonia) with the intention to have a new Combined Treatment Plant with
BNR operational by approximately March 2027.
The potential to implement disinfection at both treatment facilities in the interim was considered; however, it
was deemed economically inefficient and wasteful as neither facility has any current disinfection facilities that

800.433.3469
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are properly sized or usable to re-implement chlorination as was used in the past. New UV disinfection facilities
would need to be constructed at each plant and the disinfection facilities at the Northeast Plant would be later
abandoned once the new Combined Treatment Plant was constructed. It is estimated that constructing new
UV disinfection facilities at both plants would have total project costs of $2.4 million, while a combined UV
disinfection system could be constructed for $1.3 million representing a savings of $1.1 million with a combined
system. (NOTE: UV Disinfection Cost in attached slides shows a higher value of $1.4 million without
contingencies and engineering which will be revised.)
An updated proposed disinfection compliance schedule which is presented below.
Table 1. Current and Proposed NPDES Compliance Schedule for E. Coli
Milestone for E. Coli Compliance for NE and SW
Current NDPES
WWTFs
Schedule
Submit Disinfection Facility Plan to IDNR
(Overall WWTF Facility Plan/Nutrient Reduction
Strategy & Anti-Degradation Reports to IDNR)
Submit Final Plans and Specifications
Award Contract for Construction
Submit Progress Report
Complete Construction
Achieve Compliance with E. Coli

4/01/17

City’s Extension
Request

N/A

Letter to IDNR
3/29/17
(mid-June 2017)

2/01/18
3/01/18
7/01/18
2/01/19
3/01/19

11/15/24
1/15/25
7/15/26
2/15/27
3/15/27

Please feel free to contact us if you have any questions regarding this letter and intention for forthcoming
request.
Sincerely,
FOX Engineering Associates, Inc.

Laurie Twitchell, P.E.
Project Manager

Copy to:
Akhilesh Pal, P.E., City of Oskaloosa - Public Works Director
Chad Coon, City of Oskaloosa - Utilities Director
Michael Schrock, City of Oskaloosa - City Administrator
Terry Kirshenman, IDNR Wastewater Permits
Ben Hucka, IDNR NDPES Section
Eric Wiklund, IDNR NDPES Section Administration
Tom Atkinson, Field Office #5
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Attachments
1) City of Oskaloosa Special Council Meeting Minutes (2/27/17)
2) City of Oskaloosa Special Council Meeting Power Point (2/27/17)
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3/29/2017

Oskaloosa Wastewater
Treatment Plants
Disinfection & Nutrient Reduction
Planning
City of Oskaloosa Special Council
Meeting
February 27, 2017
Laurie Twitchell, P.E., BCEE
Daniel Willers, P.E.

Presentation Overview
• Introduction
• Basis of Evaluation and Design
• Existing Collection & Treatment Systems
• Treatment System Improvement Alternatives
• Recommended Improvements
• Schedule for Recommended Improvements
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Introduction
• New NPDES Permit (12/2015) requirements for
WWTPs:
1.
2.
3.
4.

Disinfection/E. coli Compliance (both WWTPs)
Nutrient Reduction Feasibility (both WWTPs)
Copper Compliance Strategy (NE WWTP only)
Reduced effluent Ammonia-N criteria (both
WWTPs)

2

3/29/2017

Northeast WWTF Flows
Parameter

Average Flow(1)
Average Dry
Weather Flow
(ADW)(1)
Average Wet
Weather Flow
(AWW)(1)
Maximum Wet
Weather Flow
(MWW)(1)
Peak Hour Wet
Weather Flow
(PHWW)(1)
Design Plant Flow(2)

NPDES
Permit

Current
Flows

Added for
Residential
Growth

Added for
Industrial
Growth

I&I
Removal
by 2020

2040
Design
Flows

MGD

MGD

MGD

Flows
MGD

MGD

MGD

--

(gpcd)
1.03

(gpcd)
0.066

0.103

0.00

(gpcd)
1.2

0.783

(198)
0.96

(120)
0.055

0.096

0.00

(208)
1.1

(184)

(100)

1.661

2.90(4)

0.109

0.290

0.19

(556)

(200)

--

8.19(5)

0.218

(1570)

(400)

13.8

--

(2647)
4.024

(191)
3.1
(538)
0.819

0.54

8.7
(1510)

--

0.80

13.0
(2647)
5.0
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Southwest WWTF Flows
Parameter

NPDES
Permit

Current
Flows

Flows
MGD
Average Flow(1)

--

Average Dry
Weather Flow
(ADW)(1)
Average Wet
Weather Flow
(AWW)(1)
Maximum Wet
Weather Flow
(MWW)(1)
Peak Hour Wet
Weather Flow
(PHWW)(1)
Design Plant Flow(2)

0.745

2.250

--

Added for
Resident’l
Growth

MGD

MGD

(gpcd)

(gpcd)

1.00

0.080

(157)

(120)

0.92

0.067

(144)

(100)

3.11(4)

0.133

(488)

(200)

9.80(5)

0.267

(1538)

(400)

15.3

--

Added for
I&I
Industrial Removal
Growth
by 2020
MGD

MGD

2040
Design
Flows
MGD
(gpcd)

0.100

0

1.2
(170)

0.092

0

1.1
(156)

0.311

0.16

3.4
(483)

0.980

0.49

10.6
(1506)

--

0.67

(2401)

14.6
(2074)

3.000

5.5

Combined Plant Flows
Parameter

2040 Design Flows
MGD

Average Flow(1)

2.4

Average Dry Weather Flow

(ADW)(1)

Average Wet Weather Flow

(AWW)(1)

Maximum Wet Weather Flow

(MWW)(1)

Peak Hour Wet Weather Flow

(PHWW)(1)

Design Plant

Flow(2)

2.2
6.5
19.2
27.6
10.5

4

3/29/2017

Wastewater Loadings
• Northeast & Southwest Loadings exceed NPDES
Permit Levels
• Anti-Degradation Analysis Required due to
increased flows & loads
▫ City to select desired alternative prior to AntiDegradation Report preparation
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Existing Collection & Treatment
Systems
• Collection System
▫ City plans to spend $7.028 million on I&I removal
by 2020 to meet City’s Plan of Action.
▫ Projects estimated to remove 1.483 MGD of I&I.
▫ FOX estimates 5%± design flow decrease

• Treatment System
▫ Separate & Combined Alternatives
▫ Ammonia-only removal, BNR, Disinfection
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Wastewater Rate Analysis
Future Worth Capital
Cost
Short-Term
Replace/Maint.
Total Future Worth Cost
Wastewater Rates(1)
Annual Rate
Increase, $/yr
Monthly increase,
$/mo.
Residents Total
Payments
% Variance

5-year
Option
$ 30,230,000

10-year
Option
$ 35,900,000

15-year
20-year
Option
Option
$ 40,220,000 $ 47,770,000

$ 2,420,000

$ 7,540,000 $ 7,920,000

$ 30,230,000

$ 38,320,000

$ 47,760,000

$ 55,690,000

$ 431

$ 412

$ 412

$ 404

$ 35.92

$ 34.33

$ 34.33

$ 33.67

$ 9,051

$ 10,712

$ 12,772

$ 14,544

--

+19%

+41%

+61%

$

-
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Combined Plant – Alt B – Oxidation
Ditch (BNR Removal)
General Project Requirements
General Requirements
Demolition
Sitework & Piping
18” Force Main from NE to SW WWTF
Pump Station at Northeast Plant
Influent Headworks Replacement
Buildings
Process Equipment, Systems, Tanks
Final Clarifiers
Pump Stations
UV Disinfection
Sludge Thickening and Sludge Storage
Mechanical, HVAC, Painting and Electrical
Subtotal - Construction Cost
20% Contingencies
Total Estimated Construction Cost
15% Engineering, Legal & Administration
Total Recommended Improvement Cost for
Combined Plant

Opinion of Cost for
Option B - Oxidation Ditch
$
850,000
$
750,000
$
800,000
$
3,610,000
$
900,000
$
450,000
$
1,000,000
$
3,200,000
$
1,300,000
$
700,000
$
1,400,000
$
1,850,000
$
5,100,000
$ 21,910,000
$
4,380,000
$ 26,290,000
$
3,940,000
$ 30,230,000

Recommended Force Main Routing

Northeast
WWTF

18-inch
Force Main

Southwest
WWTF
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Recommended System Layout

NE WWTF Short-Term Improvements
• Replace recirculation pumps and structure with new
structure, pumps, and electrical controls. Connect to
existing piping to flow control structure. (est. $230,000)
• Replace existing grit removal system. (est. $150,000)
• Demolish old control building and chemical feed
building. (est. $120,000)
• Upgrade electrical system at plant, specifically replace
motor control center, correct rated area deficiencies,
corroded and broken conduit, and broken lights in
existing buildings. (est. $85,000)
• Drain and inspect clarifier structures. Repair as required.
(est. $175,000)
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Southwest Plant Short-Term
Improvements
• Upgrade electrical system at plant, specifically
replace motor control center, correct rated area
deficiencies, corroded and broken conduit, and
broken lights in existing buildings. (est. $165,000)
• Install dissolved oxygen control system and safety
equipment in digester building (est. $30,000)
• Install aerated septage/recycle/leachate holding tank
to allow for slow control of slug-load wastes into the
treat facility rather than discharging directly to the
stormwater equalization basins (est. $150,000)
• Drain and inspect clarifier structures. Repair as
required. (est. $175,000)
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Recommended Schedule
Milestone
Special Council Meeting to Review Draft Report Recommendation

Schedule
February 27, 2017

City to Provide Comments/Confirm Desired Alternative

Mid-March 2017

Draft Disinfection Letter Report to City
FOX to Finalize Facility Reports
Disinfection Letter Report to IDNR
Draft Anti-Degradation Analysis to City (based on selected
alternative)
City Provides Comments on Anti-Deg Analysis
Final Anti-Deg Analysis Public Comment Period (30-Days)

Mid-March 2017
Late March 2017
April 1, 2017
Late April 2017

Final Anti-Degradation Analysis & Final Reports Submittals to
IDNR
Collection System I&I Improvements Evaluation (3 Yrs)

Late-June 2017

Early-May 2017
Mid-June 2017

Jan. 2020 – Dec 2022
Jan. 2023 – June 2023

Pre-Design Planning Wastewater Flows/Loads Analysis (Determine
Need for Adjustments)
Combined Facility Plant/Force Main Design (Easements)

June 2023 – Dec. 2024

Combined Facility Construction

Jan. 2025 – March 2027
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Appendix D – Flow/Load Calculation Tables

FOX Engineering Associates, Inc.
File No. 2070-16A.300
August 8, 2017
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Table A1. Current & Projected Design Flows for the NE WWTF
Current Total Pop (2015) =
NE Pop %
NE Pop =
Res. Peaking Factor =

Parameter

Average Flow
Average Dry Weather Flow
(ADW)
30-Day Average Wet Weather
Flow (AWW)(5)
Maximum Wet Weather Flow
(MWW)
Peak Hour Wet Weather Flow
(PHWW)

11587
0.45
5214
3.23

NPDES
Permit
Flows
(2015)

Design Pop (2040) =
NE Pop %
NE Pop =

Current Raw
Influent(1)

Current
Current Residential Infiltration
Plant
Esimates
& Inflow
(2)
Flow

12800
0.45
5760
3.19

Added Flow for
Residential
Growth(3)

Added
I&I
Flow for
Removal
Industrial
by 2020
Growth(4)

2040 Design Raw
Influent Flows

2040
Design
Plant
Flows

MGD

MGD

gpcd

MGD

MGD

gpcd

MGD

gpcd

MGD

MGD

MGD

MGD

gpcd

MGD

N/A

1.03

198

1.01

0.626

120

0.404

120

0.066

0.103

0.00

1.2

208

1.2

0.783

0.96

184

0.96

0.521

100

0.439

100

0.055

0.096

0.00

1.1

191

1.1

1.661

2.90

556

2.05

0.782

150

2.118

150

0.082

0.290

0.19

3.1

538

3.1

4.024

8.19

1570

2.92

1.043

200

7.144

200

0.109

0.580

0.54

8.3

1441

5.0

13.8

2647

1.564

300

12.236

300

0.164

0.58

0.80

13.7

2378

5.0

(1) Total raw incoming flow (1/2010 - 2/2016) including flow sent to Equalization Pond.
(2) Flow through mechanical plant (1/2010 - 2/2016) including Equalization Pond return flows.
(3) Based on 0.4% per year population growth from 2015.
(4) Industrial growth based on 10% growth allowance from existing AWW flows.
(5) AWW Flows for current raw influent are from 7/18/10 - 8/17/10 (10-Yr, 30-Day storm event).
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Table A2. Current & Projected Design "Plant" Loads for the NE WWTF
Current Total Pop (2015) =
NE Pop %
NE Pop =

11587
0.45
5214

BOD5

Parameter
Current Loadings:
Average
99th % Maximum Month
Maximum Day
99th % Maximum Day
Residential Growth:(4)
Average
Maximum Month
Maximum Day
Industrial Growth:(5)
Average
Maximum Month
Maximum Day(6)
Design Loadings:
Average
Maximum Month
Maximum Day(6)

Design Pop (2040) =
NE Pop %
NE Pop =

TSS

12800
0.45
5760

TN

TKN

TP

ppd

ppcd

ppd

ppcd

ppd

ppcd

ppd

ppcd

ppd

ppcd

786
1642
10959
3914

0.151
0.315
2.102
0.751

737
2153
15250
3582

0.141
0.413
2.925
0.687

150
272
1256
452

0.029
0.052
0.241
0.087

143
257
1208
434

0.027
0.049
0.232
0.083

21
41
56
41

0.004
0.008
0.011
0.008

93
120
180

0.170
0.220
0.330

109
137
205

0.200
0.250
0.375

20
23
34

0.037
0.042
0.062

20
22
33

0.036
0.040
0.060

2
4
5

0.004
0.008
0.010

78.6
164.2
391.4
957
1926
4486

73.7
215.3
358.2
0.166
0.334
0.779

920
2505
4145

15
27.2
45.2
0.160
0.435
0.720

185
322
531

14.3
25.7
43.4
0.032
0.056
0.092

177
305
510

2.1
4.1
4.1
0.031
0.053
0.089

25
49
51

0.004
0.009
0.009

(1) BOD5 = Five Day Biochemical Oxygen Demand
(2) TSS = Total Suspended Solids
(3) TKN = Total Kjeldahl Nitrogen. TKN includes organic nitrogen plus ammonia nitrogen.

(4) Based on 0.4% per year population growth from 2015.
(5) Industrial growth based on 10% growth allowance from existing laods.
(6) Design Loadings for Max Month & Max Day are based on 99th percentile for BOD5, TSS & TKN

(7) All loads based on historical data from January 2010 - December 2016.
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Table B1. Current & Projected Design Flows for the SW WWTF
Current Total Pop (2015) =
SWE Pop %
SW Pop =
Res. Peaking Factor =

Parameter

11587
0.55
6373
3.15
NPDES
Permit
Flows
(2015)

Design Pop (2040) = 12800
SWE Pop %
0.55
SW Pop =
7040
3.10

Current Raw
Influent(1)

Current
Plant
Flow(2)

Current
Industrial (5)

Current
Industrial
Rated
Flow (6)

MGD
MGD
gpcd
MGD
MGD
Average Flow
N/A
1.00
157
0.98
0.043
Average Dry Weather Flow
0.745
0.92
144
0.92
0.043
(ADW)
30-Day Average Wet Weather
2.250
3.11
488
1.79
0.073
0.060
Flow (AWW)(5)
Maximum Wet Weather Flow
3.000
9.80
1538
2.50
0.332
0.120
(MWW)
Peak Hour Wet Weather Flow
15.3
2401
0.332
(PHWW)
(1) Total raw incoming flow (1/2010 - 12/2016) including flow sent to Equalization Pond.
(2) Flow through mechanical plant (1/2010 - 12/2016) including Equalization Pond return flows.
(3) Based on 0.4% per year population growth from 2015.
(4) Industrial growth based on 10% growth allowance from existing AWW flows.
(5) AWW Flows for current raw influent are from 7/18/10 - 8/17/10 (10-Yr, 30-Day storm event).
(5) Based on OFP flows from 1/2010 to 6/2016. ADW & PHWW are estimates.
(6) OFP NDPES permit levels.
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Current
Residential
Esimates

Infiltration
& Inflow

Added
Added Flow for
I&I
Flow for
Residential
Removal
Industrial
by 2020
Growth(3)
Growth(4)

2040 Design
Raw Influent
Flows

2040
Design
Plant
Flows

MGD
0.765

gpcd
120

MGD
0.192

gpcd
120

MGD
0.080

MGD
0.100

0

MGD
1.2

gpcd
168

MGD
1.2

0.637

100

0.240

100

0.067

0.092

0

1.1

156

1.1

0.956

150

2.081

150

0.100

0.311

0.16

3.4

483

3.4

1.275

200

8.193

200

0.133

0.600

0.49

10.0

1420

5.5

1.912

300

13.056

300

0.200

0.600

0.67

15.4

2188

5.5
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Table B2. Current & Projected Design "Plant" Loads for the SW WWTF
Current Total Pop (2015) =
SWE Pop %
SW Pop =

11587
0.55
6373
BOD5

Parameter
Current Loadings:
Average
99th % Maximum Month
Maximum Day
99th % Maximum Day
OFP Loadings(8)
Average
Maximum Month
99th % Maximum Month
Maximum Day
99th % Maximum Day
Residential Loadings
Average
Maximum Month
Maximum Day

ppcd

ppd

ppcd

ppd

ppcd

TKN
ppd

ppcd

ppd

ppcd

1309
2413
11778
4566

0.205
0.379
1.848
0.716

1313
2780
12497
5345

0.206
0.436
1.961
0.839

196
430
1255
689

0.031
0.067
0.197
0.108

188
429
1206
670

0.029
0.067
0.189
0.105

37
62
105
97

0.006
0.010
0.016
0.015

30.9
1046
92
6532
398

TN

36
4837
258
4387
706

7.59
74.18
60.20
196.94
94.49

TP

7.44
72.7
59
193
92.6

1278
2321
4168

0.201
0.364
0.654

1277
2522
4639

0.200
0.396
0.728

188
370
1195

0.030
0.058
0.187

181
370
577

0.028
0.058
0.091

37
62
97

0.006
0.010
0.015

113
147
220

0.17
0.22
0.33

133
167
250

0.20
0.25
0.375

25
28
42

0.037
0.042
0.062

24
27
40

0.036
0.04
0.06

3
5
7

0.004
0.008
0.010

Industrial Growth:(5)
Average
Maximum Month

Maximum Day(6)

TSS

ppd

Residential Growth(4)
Average
Maximum Month
Maximum Day

Maximum Day(6)
Design Loadings:
Average
Maximum Month

Design Pop (2040) = 12800
SWE Pop %
0.55
SW Pop =
7040

131
241
457
1553
2801
5243

131
278
535
0.221
0.398
0.745

1578
3225
6130

19.6
43
68.9
0.224
0.458
0.871

241
501
800

18.8
42.9
67
0.034
0.071
0.114

231
499
777

3.7
6.2
9.7
0.033
0.071
0.110

43
74
113

0.006
0.010
0.016

(1) BOD5 = Five Day Biochemical Oxygen Demand
(2) TSS = Total Suspended Solids
(3) TKN = Total Kjeldahl Nitrogen. TKN includes organic nitrogen plus ammonia nitrogen.

(4) Based on 0.4% per year population growth from 2015.
(5) Industrial growth based on 10% growth allowance from existing laods.
(6) Design Loadings for Max Month & Max Day are based on 99th percentile for BOD5, TSS & TKN

(7) All loads based on historical data from January 2010 - December 2016.
(8) Based on OFP flows from 1/2010 to 6/2016. Avg Loads are estimates. TKN assumed at 98% TN.

2040 Oskaloosa Design Flows_FINAL_2017-08-04

2/2

8/8/2017

Table C1. Current & Projected Design Flows for the Combined WWTFs
Current Total Pop (2015) =
Combined Pop %
Combined Pop =
Res. Peaking Factor =

Parameter

11587
1
11587
2.89

Design Pop (2040) = 12800
Combined Pop %
1
Combined Pop = 12800
2.85

Current Raw
Influent(1)

Current
Added
Added Flow for
Current
I&I
Current
Industrial Current Residential Infiltration
Flow for
Residential
Plant
Removal
(5)
Rated
Industrial
Esimates
& Inflow
Industrial
by 2020
Growth(3)
Flow(2)
Flow (6)
Growth(4)

MGD
gpcd
MGD
MGD
Average Flow
2.030
175
1.990
0.043
Average Dry Weather Flow
1.880
162
1.880
0.043
(ADW)
30-Day Average Wet Weather
6.010
519
3.840
0.073
0.060
Flow (AWW)
Maximum Wet Weather Flow
17.987 1552
5.420
0.332
0.120
(MWW)
Peak Hour Wet Weather Flow
29.1
2511
0.332
(PHWW)
(1) Total raw incoming flow (1/2010 - 12/2016) including flow sent to Equalization Pond.
(2) Flow through mechanical plant (1/2010 - 12/2016) including Equalization Pond return flows.
(3) Based on 0.4% per year population growth from 2015.
(4) Industrial growth based on 10% growth allowance from existing AWW flows.
(5) Based on OFP flows from 1/2010 to 6/2016. ADW & PHWW are estimates.
(6) OFP NDPES permit levels.
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2040 Design
Raw Influent
Flows(5)

2040
Design
Plant
Flows

MGD
1.390

gpcd
120

MGD
0.597

gpcd
120

MGD
0.146

MGD
0.203

0

MGD
2.4

gpcd
188

MGD
2.4

1.159

100

0.678

100

0.121

0.188

0

2.2

172

2.2

1.738

150

4.199

150

0.182

0.601

0.35

6.4

500

6.4

2.317

200

15.338

200

0.243

1.200

1.03

18.4

1438

10.5

3.476

300

25.292

300

0.364

1.200

1.48

29.2

2281

10.5
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Table C2. Current & Projected Design "Plant" Loads for the Combined WWTFs
Current Total Pop (2015) =
Combined Pop %
Combined Pop =

11587
1
11587
BOD5

Parameter
Current Loadings:
Average
99th % Maximum Month
Maximum Day
99th % Maximum Day

Design Pop (2040) = 12800
Combined Pop %
1
Combined Pop = 12800
TSS

TN

TKN

TP

ppd

ppcd

ppd

ppcd

ppd

ppcd

ppd

ppcd

ppd

ppcd

2095
4055
22737
8480

0.181
0.350
1.962
0.732

2050
4933
27747
8927

0.177
0.426
2.395
0.770

346
702
2511
1141

0.030
0.061
0.217
0.098

339
687
2463
1123

0.029
0.059
0.213
0.097

58
103
161
138

0.005
0.009
0.014
0.012

OFP Loadings(8)
Average
Maximum Month
99th % Maximum Month
Maximum Day
99th % Maximum Day
Residential Loadings
Average
Maximum Month
Maximum Day

2064
3199
8082

0.178
0.276
0.698

2014
4462
8221

0.174
0.385
0.710

338
642
2454

0.029
0.055
0.212

332
631
1030

0.029
0.054
0.089

58
103
138

0.005
0.009
0.012

Residential Growth(4)
Average
Maximum Month
Maximum Day

206
267
400

0.17
0.22
0.33

243
303
455

0.20
0.25
0.375

44
49
73

0.036
0.04
0.06

44
49
73

0.036
0.04
0.06

5
10
12

0.004
0.008
0.010

Industrial Growth:(5)
Average
Maximum Month
Maximum Day(6)
Design Loadings:
Average
Maximum Month
Maximum Day(6)

30.9
92
856
6532
398

36
258
471
4387
706

209.5
405.5
848
2511
4727
9728

7.59
60.20
57.14
196.94
94.49

205
493.3
892.7
0.196
0.369
0.760

2498
5730
10275

7.44
59
56
193
92.6

34.6
70.2
114.1
0.195
0.448
0.803

424
821
1328

33.9
68.7
112.3
0.033
0.064
0.104

417
804
1308

5.8
10.3
13.8
0.033
0.063
0.102

69
123
164

0.005
0.010
0.013

(1) BOD5 = Five Day Biochemical Oxygen Demand
(2) TSS = Total Suspended Solids
(3) TKN = Total Kjeldahl Nitrogen. TKN includes organic nitrogen plus ammonia nitrogen.

(4) Based on 0.4% per year population growth from 2015.
(5) Industrial growth based on 10% growth allowance from existing laods.
(6) Design Loadings for Max Month & Max Day are based on 99th percentile for BOD5, TSS & TKN

(7) All loads based on historical data from January 2010 - December 2016.
(8) Based on OFP flows from 1/2010 to 6/2016. Avg Loads are estimates. TKN assumed at 98% TN.
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