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Staff Report to the Ames City Council

Water Pollution Control Facility
Long-range Facility Plan Project Update

January 2013

On February 28, 2012, Council awarded a contract to HDR, Inc. to complete a Long-range
Facility Plan for the Water Pollution Control Facility. Staff worked with the consulting team to
develop the plan for the next 20 years at the facility. The study is nearly complete, and this
report is to provide a summary of the results to Council; there is no action necessary.

Attached is a draft summary outlining the major conclusions of the Facility Plan. The plan
provides direction on how best to accommodate increased flows and loads due to growth, meet
changes in regulations (nutrients), and prepare for the replacement of aging equipment and
infrastructure while making the most efficient use of capital investments (trying to prevent
building something only to be removed a few years later). Essentially, the plant has enough
capacity to meet the projected growth of Ames through 2035 if the National Pollution Discharge
Elimination System (NPDES) Permit regulations do not change. Unfortunately, nutrient removal
is a known regulatory change that will trigger major upgrades to the WPC Facility. The aging
infrastructure will be addressed through increased capital improvement projects.

The WPC Facility Plan still needs to be finalized by incorporating the findings of the Sanitary
Sewer System Evaluation when that project is complete. The CIP dollar amounts shown have
been refined by staff to spread the impact on rates over multiple years. The dollar amounts and
projects shown are the consultant’s estimate and will be refined as individual projects are
initiated.

Projected CIP Needs
Year Year Year Year
1-5 6-10 11-15 16-20
$14,238,000 $45,000,000 $10,000,000 $11,000,000

You should note that included in the proposed CIP that will be presented to City Council
next week will be reflect the $14,238,000 worth of projects recommended in this facility
analysis. Because of the significant impact this new initiative will have on sanitary sewer
rates, the City Council will have to decide if these expenditures should be spread over a
greater time period in order to mitigate the immediate impact on rates.
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Introduction

Over 25 years ago, the City of Ames last completed a Wastewater Facility Plan. That Facility Plan prompted design and
construction of the existing Water Pollution Control Facility (WPCF), which has now been in operation since late 1989.
The WPCEF has and continues to meet National Pollutant Discharge Elimination System (NPDES) Permit requirements.

As the WPCEF approaches 25 years in age, a number of considerations need to be addressed in the context of minimizing
customer rate impacts over the long term.

 increasing repair and replacement needs

» acorresponding need and desire to enhance asset management

» wet weather hydraulic capacity issues that must be addressed

» potential growth related needs

» adesire to independently verify and compare high strength rate surcharges

« regulatory challenges on the horizon

Ames WPCF

This document provides an overview of the Long Range
Facility Plan prepared by City and HDR Engineering staff
in 2012 to address those considerations. The Long Range
Facility Plan provides a road map to the future that
guides ongoing repair and replacement, addresses capac-
ity needs, prepares for future nutrient standards, and
enables long term/rate revenue planning. It also provides
a template for enhanced asset management and provides
insight to refine high strength rate surcharges.

The document is organized as follows:

« WPCF Age & Condition

«  WPCEF Capacity

» Flows & Loadings

«  Wet Weather Flows

» Anticipated Regulatory Requirements
o Capital Improvements Plan

o Asset Management Plan

« High Strength Waste

WPCF Age & Condition

Detailed physical and operational assessments of the existing WPCF indicate the following:

o There are no major process equipment constraints on the Facility’s ability to meet NPDES permit requirements under
normal circumstances

 Buildings, tanks, and structures are generally in good structural condition

« Heating, ventilation, and air conditioning equipment is well maintained and, in most cases, very functional albeit not
“state of the art”

o Electrical equipment, with few exceptions, is approaching the end of
it’s useful life - -

« Field mounted instrumentation is in fairly good working condition ‘ &' :
with improvements made in 2007-2008 providing a reliable system 4 - \
that appears to be functioning well.

Ames WPCF Condition Assessment

At the same time, the WPCEF is reflecting its age in the following ways:

o A number of equipment components are approaching the end of
their useful life

 Buildings are beginning to show the wear of over 20 years of service
without significant remodeling or rehabilitation, and there are a
number of current code related fire and life safety issues

« Heating, ventilating, and air conditioning equipment is approaching
the end of its useful life and a central monitoring location would aid
in future maintenance

o Electrical equipment life could be extended through implementation
of an electrical preventive maintenance program before complete
replacement, and lamps and ballasts, as they fail, should be replaced
with more energy efficient types

« Continued dependency on original Remote Terminal Units (RTUs)
that include components no longer in use presents challenges in
troubleshooting and maintenance.

$43.5 million of age and condition related repairs and replacements are
recommended, including $6.1 million for trickling filter rehabilitation.




WPCF Capacity

Unit process by unit process analysis and hydraulic modeling of the entire WPCF identifies the maximum day hydraulic ca-
pacity to be 26.4 mgd; over 20 percent more than the original design basis for the WPCE. At 26.4 mgd, hydraulic loadings
on individual treatment processes are manageable and flow can be accommodated without submerging weirs or overflow-
ing structures when all treatment units are in operation.

To maximize performance at this increased hydraulic capacity, several modifications are suggested, most notably modifying
the raw wastewater discharge piping to enable five not just four of the six raw wastewater pumps to discharge to the WPCE.
Doing so provides redundant raw wastewater pumping capacity at the higher 26.4 mgd hydraulic capacity and provides a
basis for the City to pursue an increase in the actual rated maximum day hydraulic capacity with IDNR.
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Unit process by unit process analysis and

process modeling of the entire WPCF Ames WPCF Organic Capacity — Maximum Month

also identified the organic capacity of the Parameter Original Current Capacity
WPCEF to be as tabulated. That capacity is Flow, MGD 12.1 10.1 14.7
shown relative to original design capacity BOD:;, Ibs/day 16,150 10,700 15,600
and current loadings. It reflects current TSS, Ibs/day 16,190 16,600 24,200
wastewater characteristics and current NP- TKN, Ibs/day 4,950 2,320 3,310
DES permit limits. NH;-N, Ibs/day 2,750 1,530 2,210
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Flows and Loadings

Consistent with forecasts for the Water Plant, average daily and maximum month flows to the WPCF are projected to
increase from 6.0 to 8.5 and 10.1 to 13.3 million gallons per day (mgd), respectively, for the planning period through 2035.
Organic loadings are anticipated to increase proportionally as well.

Without additional regulatory requirements, the existing WPCF provides the required capacity through 2035. However,
anticipated regulatory requirements, more stringent ammonia requirements in particular, would effectively reduce the ca-
pacity of the existing WPCF

Analysis of historic flow data indicates that, on average, approximately 38 percent of the total volume and 75 percent of the
maximum day flows treated at the WPCF are extraneous

. . . . . Ames WPCF C t & Projected Wastewater Fl d Load
infiltration and inflow from the collection system. Elimi- e HrTent & Frojected THAstewater Tows and Loads
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inflow could reduce WPCF pumping costs, collection and Projected Reserve Total
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Maximum Day 2,080 2,400 130 2,530

Wet Weather Flows

The WPCF has an IDNR rated maximum day capacity of 20.4 mgd. The Main Outfall sewer delivering flows from the
collection system to the WPCF has a much greater full flow capacity of approximately 61.2 mgd. Equalization basins (EQ
Basins) at the WPCF provide an effective volume of 4.4 million gallons (MG) to store wet weather flows above 20.4 mgd for
subsequent treatment.

Peak wet weather flows into the WPCF have infrequently exceeded the capability of the WPCF and EQ Basins. At these
times, the EQ Basins overflowed and discharged to the Skunk River. Records indicate that the EQ basins overflowed to the
Skunk River a few hours in total from 1999 through 2006 and portions of 23 different days in 2007 through 2011.

Analysis indicates that peak flows and EQ Basin overflows are coincidental with wet weather extremes and elevated Skunk
River stages. At mean daily Skunk River stages up to 18 feet, WPCF influent flows show a slight upward trend with increas-
ing river stage. However, at or above mean daily Skunk River stages of 18 to 19 feet, approximately the 2 year recurrence
interval, WPCF influent flows show a much more notable increase with increasing river stage. This may point to problems
in those portions of the collection system that become submerged at River stages of 18 to 19 feet and above.

EQ Basin overflows are recog-
nized by IDNR as a “bypass” to

Ames WPCEF Influent Flows versus Skunk River Stage

. . 4000 - - _ - T = -
be eliminated at a storm recur- B | 1 1 | [ | | 1D yr Recurfence - Stage 22184 || .0 |
rence interval of five years or . cna]® | suno
less. A Settlement Agreement 3400 L L L | SyrReclurence-Stagel2.01, ®taqp | | 2+

. T
between the City of Ames and 3200 — T —1 ert3os® -
2 o |
the IDNR requires completion o . Lyt Recyrence- SINge1aaT | yosor '
of this Long Range WPCF Plan, . =™ T I I O, O
a parallel Sanitary Sewer System ;-;m - sasaf | ganp
by July 1, 2014 to accommodate g 2 1 1 1 1 T = y I
peak wet weather flows without g 11 :
165.00
EQ Basin overflows.
1400
The recommendation for ac- i::
commodating peak wet weather 200
flows is a combination of reduc- 600
tion of extraneous infiltration 0
and inflow in the collection sys- :L: River Stage 0 < 857.10

tem and an increase il’l WPCF 6 ? | k-] 10 11 12 13 14 15 16 1I? 18 19 20 Fi 22 3 24 5 26
South Skunk River Stage below Squaw Creek near ames, ft




wet weather capacity. More specifically, subject to refinement on completion of the Sanitary Sewer System Evaluation Study,
the recommendation is to expand the EQ Basins to 10.4 mgd coincidental with pursuing an increase in the rated hydrau-

lic capacity of the WPCF and targeting a 25 percent reduction in the volume of infiltration and inflow during extreme wet
weather events through collection system rehabilitation.

The capital cost of the EQ Basin expansion in 2012 dollars is estimates of $1.1 million. The capital cost to achieve the tar-
geted reductions in extraneous infiltrations and inflow has yet to be determined.

Anticipated Regulatory Requirements

The Ames WPCEF will likely be significantly impacted by two regulatory drivers.

First, it is anticipated that EPA will move forward in 2013 with rulemaking for more stringent effluent ammonia standards
based on lower ammonia toxicity criteria to protect endangered freshwater mussels and snails. With the more stringent am-
monia standards, the capacity of the existing WPCEF is effectively reduced to 10.1 mgd which is not sufficient for current or
projected loadings.

To provide the required capacity for projected 2035 flows and loadings with the more stringent ammonia standards, incor-
poration of IFAS media into the existing solids contact basins is recommended. It is the most favorable of four alternatives
considered. The estimated capital cost in 2012 dollars is $2.4 million.

Second, the recently published, but yet to be approved, Iowa Nutrient Reduction Strategy targets significant reductions in
nutrient loadings from both wastewater treatment plant point source discharges and urban and rural nonpoint source run-
oft discharges. The driver for the reductions is to decrease nutrient loadings from the Mississippi River to address water

quality issues in the Gulf of Mexico.
Nutrient Reduction Scenarios

It is anticipated that Iowa point source discharges, like the Ames WPCE,
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etary ratings. It will replace the existing Trickling Filters. The estimated capital cost in 2012 dollars is $25.0 million.
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Capital Improvements Plan

The recommended capital improvements plan includes the major cost components identified herein as well as $5.8 million
of carryover from the current CIP. It is structured to provide flexibility for several possible scenarios as follows.

All costs are order of magnitude estimates for planning purposes, reported in 2012 dollars, and include both engineering
and construction.

Ames WPCF Capital Improvements Plan Scenarios

L 10 year Capital 20 year Capital
ey Sim—— Negd $ milFFons Negd $ milEFons
No change in =  Carryover of {:urren_t CIP
Regulatory % VNSNS R, | $36.1 $50.3
Standsrds « Age ar‘!c_i cqndltmn‘rer:_slted repairs & replacement
= Rehabilitation of trickling filters
s  Carryover of current CIP
Mare stringent =  Wet weather capacity needs
Ammania »  Age and condition related repairs & replacement $385 8527
Standards Only e  Rehabilitation of trickling filters
»  Incorporation of IFAS into existing solids contact basins
. Carryover of current CIP
; . Wet weather capacity needs
More stringent o 3
Mt . Age and condition related repairs & replacement $54.9 $69.2
Standards . Construct simultaneous nitrification denitrification activated sludge

in lieu of tnicking filter rehabilitation and in lieu of incorporating
IFAS into solids contact basins

Reflecting current understanding and expectations, the third scenario is most likely. More specifically, the City should
anticipate preparing a Preliminary Engineering Report for SND activated sludge nutrient reduction facilities in fiscal year
2017 followed by design and construction of those facilities in fiscal years 2019 through 2022. Doing so, will likely avoid
the need to incorporate IFAS media in the solids contact basins or make interim repairs or replacement of the trickling
filters.

However, implementation of anticipated ammonia standards on a more aggressive timeline or accelerated deterioration of
the trickling filters, media in particular, could accelerate this timeline. Either could prompt implementation of SND acti-
vated sludge nutrient reduction facilities more quickly or prompt a decision to proceed with incorporation of IFAS in the
solids contact basins or interim repairs or replacement of the trickling filters.

In the shorter term, the City needs to continue with carryover CIP items, proceed with age and condition related repairs
and replacements consistent with this expectation, and needs to address wet weather capacity needs.

Asset Management Plan

The WPCF has historically, and Ames WPCF Strawman Asset Management Plan Structure

continues to make infrastructure 1. Customer Service Levels 1.1 Sustainable Levels of Service
maintenance, repair, and replace- 1.2 Cost of Service EXDEGtﬂtiUﬂS

ment decisions to optimize the

life-cycle cost of WPCF while 2. Customer Focus 2.1 Future Demands

2.2. Requlatory Interface
2.3 Internal & External Communications
2.4 Competitiveness

providing reliable and dependable
wastewater service to custom-
ers. A straw man document with

_ ) 3. Financial 3.1 Life Cycle Planning
a set of concepts, considerations, 3.2 Asset Decision Making
and ideas has been developed for 3.3 Financial Reporting
implementation of a more formal 3.4 Cost Stream Forecasting
asset management program. 4. Asset Reliability 4.1 Asset Knowledge

4.2 Operation & Maintenance Strategy

Implementation will require the 4.3 Condition Monitoring
commitment of one full time 5. Asset Planning 5.1 Business Case Evaluations
equivalent and an estimated 5.2 Asset Replacement & Rehabilitation
$150,000 investment in planning, 5.3 Asset Acquisition
software, process improvement, 6. Risk Management 6.1 Risk Identification
and training. While a major 6.2 Risk Analysis
undertaking over several years, 6.3 Risk Mitigation

7. Performance Management | 7.1 Service Level Metrics
7.2 Procedures
7.3 Quality Assurance

the goal in implementing a more
formal asset management plan is

t i ly defi d t
0 PROTE HGOTonsly Jeine ane nee 8. Organizational Excellence 8.1 Active Strategic Planning
customer needs and expected lev- _

8.2 Knowledge Sharing

els of service through sound fiscal 8.3 Resource Management

flanning and im};roved infrastruc- 8.4 Employee Development
ure management.




CITY OF

MES

IOWA

City of Ames

Water Pollution Control Facility

56797 280th Street | Ames, lowa 50010

Phone: (515) 232-7423
www.cityofames.org




