














Project Descriptions & Justifications

* Proposed station consolidation and treatment plan

* One location for treatment

* Raw water from Station 14 pumped to the Station 5 site
* Station 14 and 5 treatment to occur on the Station 5 site

* Treatment to consist of iron removal, manganese removal, PFAS

removal to below MCLg, optimized corrosion control, fluoride and
chlorination
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Examined Alternatives

* No Action: The no-action alternative is evaluated to assess the impact of
continuing with the existing system.

* No Action is not a viable alternative to any of the selected project
alternatives as all involve either the replacement of antiquated or failing
equipment, bringing current systems up to required standards, or

improvements to operator safety.

+ Optimization of Existing Systems: The existing system should be evaluated to
determine if it can function more efficiently with operational changes,
additional new equipment, or addition and training of operating personnel.

The existing water system is performing as well as it can and additional

staffing, staff training, and operational changes are not likely to improve
the performance of the system because the primary concerns are related
to the condition of the infrastructure. Therefore, this alternative was not

considered further.




Examined Alternatives

Regionalization: Regionalization is evaluated to assess the feasibility of
connection to an existing regional system and/or the creation of a regional
system with neighboring municipalities.

* As Kalamazoo is already a Regional System this alternative does not
apply.

Monetary Evaluation: The monetary evaluation includes a present worth
analysis which compares all costs (design, construction, mitigation) for each
alternative over the 20-year planning period.

* Included in the project plan for selected Alternatives




Examined Alternatives

* Environmental Evaluation: The major environmental impacts expected
to result from each alternative must be compared.

- These evaluations are included for the selected Alternatives in the
Project Plan.




Costs & Debt Repayment

- Pump Station 5 and 14 Upgrades
- $51,304,000

* Richland/Ross Township Water Main Extensions
- $27,000,000

- Kalamazoo Lead/Galvanized Service

Replacements

- $13,000,000

* FY2025 DWSRF Project Plan Total (all projects)
- $91,304,000




Costs & Debt Repayment

* These projects are included within our long-term
capital plans. Current planned annual rate
Increases are in the range of 6% to 9% for Water

* Award of much needed grant and/or principal
forgiveness would reduce impacts to rate payers

- The actual impact to a household would be based
on usage




Costs & Debt Repayment

. gfation 14 and 5 Consolidation and Treatment
an

 Estimated rate increase would be

$7.94/REU/month assumin? the City meets the
o

requirements for a 20-year loan with a 2.5%

interest rate

- The actual impact to a household would be based
on usage.




Costs & Debt Repayment

* Richland/Ross Water Main Extensions

- Estimated rate increase would be
$3.39/REU/month assuming the City meets the
requirements for a 20-year loan with a 2.5%
interest rate

- The actual impact to a household would be based
on usage.




Costs & Debt Repayment

- Kalamazoo Lead/Galvanized Service
Replacements

- Estimated rate increase would be
$1.63/REU/month assumin? the City meets the
requirements for a 20-year loan with a 2.5%
interest rate

- The actual impact to a household would be based
on usage.




Costs & Debt Repayment

* All FY2025 DWSRF Project Plan projects in total

- Estimated rate increase would be
$12.93/REU/month assuming the City meets the
requirements for a 20-year loan with a 2.5%
interest rate

» The actual impact to a household would be based
on usage.




Impacts & Mitigation

Environmental, Public Health, gnd Other Examined Impacts

Historical/Archeological + Construction Impacts
Geological * Natural or Wild and Scenic
Cultural/Social Rivers

Recreational Endangered Species

Water Quality/Surface Waters = E;me and Unique Agricultural
SRSy Construction Material/Energy
Wetlands Consumption

Coastal Zones Accidents

Floodplains Unavoidable Adverse Impacts
and Mitigative Measures




Impacts & Mitigation

Construction/Operational Impacts

Construction of the proposed facilities will be coordinated and sequenced to minimize disruptions
to residential and natural areas.

The following impacts are anticipated:
* Tree removal: Tree removal will be needed for the new treatment facilities at WPS 5.
* Traffic patterns: Traffic may need to be stopped or redirected in project areas.

* Construction chemicals, dust, air emissions, and noise: Use of construction chemicals will follow
safety procedures. Water will be used for dust control. Well maintained equipment will be used to
minimize air emissions. Construction will occur during daylight on work weekdays to reduce noise

unless s(ijgnificant traffic changes are required. If night work is necessary, proper permitting will be
acquired.

* Groundwater/dewatering impacts and proximity to wetlands: Proper permitting will be acquired
for dewatering and work near wetlands.

* Soil erosion: Soil erosion prevention will be implemented during excavation activities and the
project area will be revegetated shortly after construction completion.




Public Comment




CITY OF KALAMAZOO, MICHIGAN

PUBLIC MEETING

2025 DRINKING WATER STATE REVOLVING

FUND PROJECT PLAN

PUMP STATION 5 AND 14 UPGRADES

Tuesday April 23, 2024 at 6:00 P.M.

KALAMAZOO WATER RECLAMATION PLANT
1415 HARRISON STREET
KALAMAZQOO, MI 49007



In attendance: See sign-in sheet.

The City of Kalamazoo has prepared a 2025 Project Plan for upgrades to Pump Station 5 and 14. These
projects will improve drinking water quality and ensure continued compliance with drinking water
standards. A Project Plan is part of the planning documents for the Michigan Department of Environment,
Great Lakes, and Energy (EGLE) low interest Drinking Water State Revolving Fund (SRF) loan. A public
meeting is a regulatory requirement for this Project Plan.

According to EGLE regulations this public meeting must describe the following four items:

1.

The water quality problems to be addressed by the project and the alternatives that were
considered.

The City operates 13 point of entry stations that utilize groundwater from 90 wells. Each well
pump station has various treatment technologies to remove pollutants of concern. Pump Station 5
and 14 have detectable iron and PFAS levels that should be mitigated to protect human health.
Additional water treatment is recommended at Pump Station 5 and 14 to remove iron and PFAS.

Alternatives were reviewed to identify a cost-effective approach that allows the City to maintain
reliable drinking water service and meet drinking water permit requirements.

Alternatives considered include:
Project 1 — Pump Station 5 and 14 Upgrades

e Alternative 1, Pump Station 5 Consolidated Water Treatment Plant
e Alternative 2, Pump Station 5 and 14 Water Treatment Plant
e Alternative 3, Do Nothing

The recommended alternatives, including the capital costs and a cost breakdown by
project components.

The recommended alternative options and capital costs for the improvements are as follows:
e Project 1, Alternative 1, Pump Station 5 and 14 Consolidated Water Treatment Plant, has
an opinion of probable capital cost of $51,304,000 and a SRF Eligible Cost of
$51,304,000.

The project financing and cost to users, including the proposed method of project
financing and estimated debt retirement and the proposed charge to the typical residential
customer.

Based on financing the eligible portion of all of these projects through the low interest EGLE
Drinking Water SRF loan program, the estimated total gross cost to the typical residential
customer in the City of Kalamazoo would be approximately $13.69 per quarter. The portions of
projects that are not eligible for SRF Funding will be paid from cash on hand and will not impact
the quarterly rate of residents.

The FY 2025 DWSRF Project Plan also includes a Richland/Ross Township Water Main
Extension Project and a City of Kalamazoo Lead/Galvanized Service Replacement Project for a



total Project Plan estimated cost of $91,304,000 and a total quarterly user charge of $22.38, this
quarterly user charge equates to a $7.46 per month user charge.

4. The anticipated social and environmental impacts associated with the recommended
alternative and the measures that will be taken to mitigate adverse impacts.

The short-term adverse impacts associated with construction activities would be minimal, and
mitigatable, in comparison to the resulting long-term beneficial impacts. Short-term impacts
include tree removals, traffic disruption, dust, and noise.

No long-term negative impacts are anticipated. No historical, archaeological, or tribal resources
will be affected during these projects. Surface water and ground water quality will not be
negatively impacted from the construction of the proposed projects. No floodplains will be
impacted. Wetlands along Schippers Lane may be impacted, however a Joint Permit will be
obtained if needed. Threatened or endangered species or their habitat may be affected by the
proposed project. Additional reviews and the appropriate environmental agency will be contacted
during project design to mitigate disturbances to listed species. Loss of recreational area may be
a concern from the community and comments will be addressed.

The City Commission must adopt the Project Plan prior to the June 1, 2024, Project Plan submittal
deadline date. Public attendance must be noted. Public comments must be noted and publicly addressed.

I will now open this Public Meeting to any Public Comments. Written public comments will be received until
May 3, 2024, and will be included in the Final Project Plan, which will be delivered to EGLE. EGLE will rank
Project 1 Pump Station 5 and 14 Upgrades to determine if it is eligible for a FY 2025 low interest SRF loan
in mid-August 2024. The Draft Project Plan is available for review at:

e The City of Kalamazoo Website: www.kalamazoocity.org

e Kalamazoo Water Reclamation Plant: 1415 Harrison St, Kalamazoo, Ml 49007
o City Hall: 241 W South St, Kalamazoo, MI 49007

e The City of Kalamazoo Twitter page: twitter.com/KalamazooCity




Public Meeting Transcript
0:2:12.540
Well, good evening, everybody.

Ladies and gentlemen, thanks for attending tonight.

My name is James Baker.

I'm the public services director and city engineer for City Kalamazoo.

We're presenting today the 2025 drinking water State Revolving Fund project plan.

Specifically, one project within that project plan we're going to be talking about Pump Station 5 and 14
upgrades.

I've got just a real quick sheet | want to read through here.

These are some very important items that that we want to make sure we cover.

Following this I'm going to be going into a presentation that goes into some more detail on some of
these things.

So at this point, we'll open the public meeting and we'll go ahead and get started.

There is a sign in sheet in the back for anybody that hasn't signed in yet that is available.

You don't have to sign in if you don't want to, but that is an option the city Kalamazoo is prepared a
2025 project plan for upgrades to pump Station 5 and 14.

These projects will improve drinking water quality and ensure continued compliance with drinking water
standards.

The project plan is part of the planning documents for the Michigan Department of Environment, Great
Lakes and Energy Eagle low interest drinking water state revolving fund loan program.

A public meeting is a regulatory requirement for this project plan, according to Eagle regulations, this
public meeting must describe the following four items #1 water quality problems to be addressed by the
project, and the alternatives that were considered.

The city operates 13 point of entry stations that utilize groundwater from 90 wells each well and pump
station has various treatment technologies to remove pollutants of concern.

Pump Station 5 and 14 have detectable iron and PFAS levels that should be mitigated to protect human
health.

Additional water treatment is recommended at station 5 and 14 to remove iron and P5.

Alternatives were reviewed to identify cost effective approach.

It allows the city to maintain reliable drinking water service and meat drinking water, permanent
requirements.

The alternatives, which were considered for this project were alternative one pump Station 5,
consolidated water treatment plant so that consolidate treatment for both station 5 and 14 at one
consolidated plan.

The second alternative considered was a station water treatment plant at 5 and at station 14.

So that's two water treatment plants and then a third alternative which was considered was a do not be
an alternative in which no improvements were made.

Our recommendation of these alternatives would be the pump Station 5 and 14 consolidated plan,
which provides treatment for both station 5 and 14 at one consolidated treatment plant.

The recommended alternatives, including capital costs and the cost breakdown by product components,
the recommended alternative options and capital costs are improvements are described as follows.



The selected alternative one which | discussed was a pump Station 5 and station 14 consolidated with
water treatment at one site at Station 5 for a probable cost or as beers, opinion and cost of 51 million,
304,000 and SRF eligible cost of 51 million $304,000.

The project financing and cost to users, including the proposed method of project financing and
estimated that retirement and the proposed change in the typical residential customer based on
financing the edible portion of these projects through the low interest eagle drinking water state
revolving loan fund program.

The estimated total cost of the typical residential customer in the City Council would be approximately
1369 to $1374.00 per course, that's $13.69 or $13.74 per quarter.

If our estimates range between those values, the portion of the project that is not eligible for us, there
are funny would be paid from cash on hand and will not impact the quarterly residents.

There is no ineligible amount on this project that fiscal year 2025 drinking water state revolving fund
project plan includes 3 projects.

So this includes our Richland, Ross Township Water Main Extension Project, City Council, Zoo led
galvanized service replacement project and this project that station 5 and 14 consolidate treatment
project for a total cost of 91,304,000.

That's totally core user charge for all three of these projects under this one project plan is estimated at
$22.38 per quarter that has that equates to approximately $7.46 per month in users charge increases
above where they are currently today.

The anticipated social and environmental impacts associated with the recommended alternative and the
measures that will be taking to mitigate adverse effect short term adverse impacts associated with
construction activities would be minimal and would be able we would be able to mitigate these impacts
in comparison to long term benefits.

So you know, we have very long term benefit to public health and drinking water with this proposed
project and it would have some very short term impacts that could be mitigated these short term
impacts would include tree removals, some minor traffic disruptions and potential dust and noise from
the project itself.

Although work will be done to mitigate those impacts, no long-term negative impacts are anticipated.
No historical, archaeological, or tribal resources will be affected during these projects.

Surface water.

Groundwater quality will not be negatively impacted by the construction of the proposed project.

No floodplains will be impacted.

There may be wetlands along Skippers Lane.

However, a joint permit will be obtained as the design progresses to ensure that no impacts are made to
the wetland, or if so, any impacts will be mitigated through the appropriate joint permit as obtained
from Eagle.

Additional reviews and their appropriate environmental agency will be contacted during project
designed to mitigate the services to any listed species.

Loss of recently recreational area.

Maybe a conservative community.

However, that is does not apply to this project.

There's no loss to recreation area as there are no areas of the project site which are currently open to a
recreation.

The City Commission must adopt the project plan prior to the June 1st or prior to June 1st, 2024 project
plan submittal deadline date is June 1st, 2024.

Public attendance must be noted, and public comments must be noted for a publicly addressed I.

So given our limited audience that we have at this time, | just don't.

There are no members of the public in the room, and so | we don't have any questions at this time.



Just a reminder that the project plans are available to the city website.
At www.kalamazoocity.org
A copy of the project plan is also available with the city clerk.

And this time | am going to transition into the presentation that we have certainly this meeting is
recorded and we'll have a transcript and recording available so that folks may be able to access this in
the in the future between now the project plan submittal and when we plan to move forward with the
design.

So just have it ended this we've got a brief agenda in front of us today.

We'll talk about the background of this this project, some project descriptions, and justifications.

We'll talk through our exam and alternatives and we'll focus again on costs and debt repayment as well
as the impacts and mitigation.

And we'll also have opportunity for public comment if we're joined by any audience member.

So just some broad background.

The city is applying for drinking water, state revolving loan funds and which is a low interest term
financing program which will allow the city to fund or finance portion important updates to to water
infrastructure.

This is a federal program that is administered at the state level and to be considered for this program,
we must submit a project plan.

So that's the activities that we were barred upon.

Now this project plan is available.

We reference this available online and available at the City Clerk's office, and that this public meeting in
presentation as part of that project plan.

That project plan will then be submitted to the state, scored, prioritized, based on need.

There's a fixed amount of money available for lending each year, so it's important that the city submit
the project plan and that we're competitive against other cities across state of Michigan.

So again, part of the requirement to submit the detailer SRF project plan is that the public can review
and comment in the plan.

So that's one of the reasons why we're here tonight.

It did want to note that this DWSRF project plan submittal for fiscal year 25 includes 3 projects in total.
It's the Richland, Ross Township water main extension plan.

The Station 5 and 14 upgrades plan and it's the replacement of blood galvanized water Service plan.
So today we're going to really focus on at Station 5 and 14 consolidation treatment plan.

The projects, including the project plan, were chosen based on the city's asset management plan and
Capital Improvement program.

City staff score these projects to find really the top priority projects within our asset management plan
and within our capital grouping plan.

So this these projects represent are the most important projects to the city within our capital
improvement plan.

Alright, so we've got a table in front of you.

You know, one of the items that we talked about was the importance to, you know, increase water
quality improvements to the public and to address water quality problems.

So one of the challenges with Station 5 and Station 14 is local PFAS contamination.

When | say PFAS, I'm referencing PFOA, PFOS, PFFS, XHP F and A.

FHX APFSDS androgenic compounds as well.

Michigan has enacted MCL in August of 2020.

The set and established maximum contaminant levels.



By law, the EPA has just recently announced an update to that so EPA has more stringent, enforceable
MCL.

In place and with the more St more stringent EPA MCL's in place, Kalamazoo is an exceedance of PFOS
requirement by EPA.

That EPA requirement, under the enforceable MCL, is 4 parts per trillion for PFOS and Station 14, the
highest average result is 4.2, so slightly above that.

We also want to know, you see here in the map in front of you, the red triangle provides a general
location of station #5.

The Blue triangle is the location of the known part, 201 PFAS contamination site.

So as you look at kind of these two previous slides, you've got an understanding that station 14 is
currently in exceedance of the EPA requirement for POS.

If you also see that Station 5 is near no within 1000 feet of a known part tool, one PFAS contamination
site.

So with that, certainly we've got both demonstrated facts and future concern for the future water
quality, reliability of station 5 and 14.

Well, get some more justification in terms of timing and overall system need.

Station 5 was constructed in 1914, is due for replacement.

We are now in 2024, so that station has been in service for 110 years, certainly due for replacement.
Station 14 was constructed in 1958.

It's also due for replacement again, Station 14 production water exceeds new EPA POF OS requirement
by the MCL Station 5.

Again, located within 1000 feet of a known PFAS contamination site, station replacement and treatment
are needed Apple sites and you know, we also wanted to note that.

Groundwater supplies that have iron in in Manganese present must be removed prior to PFAS
treatment, and that's due to following or failure of the P5 removal technology.

If the iron and manganese is not removed from the process first, you know continuing on the discussion
of project justification, Kalamazoo is a system | referenced Kalamazoo public water supply W Assad
03520.

Essentially, that's the Kalamazoo system is the regional system that covers the entire metro area of
Kalamazoo, including many of our neighboring townships.

This system was built expanded over the years following a model of resiliency and reliability versus
redundancy, meaning that we had many stations that could contribute flow into the system and that
any one of those stations could be taken offline and the the system was reliable because the overall
redundancy.

However, as we Fast forward through changes in regulatory standards, including Michigan's letting
copper rule, PFAS regulations and not only from state of Michigan but now from EPA as well as local
level service demands, this is all changed in terms of water quality.

Our ability to control the accuracy and precision across many redundant, often function absolutely
stations has now contributed to reduce reliability.

So as we have many stations, we're the water quality has a variability across those stations.

Those stations lack modern treatment techniques.

They also lack, you know, controls and optimization.

And so our ability to control those stations with the precision needed to comply with Michigan Lead and
Copper rule as well as Michigan and the EPA.

Criteria for PFAS has become increasingly challenged again, a milestone requirement of administrative
consent order with Eagle in 2021 was the study of plans to reduce the points of entry into the system via
consolidation plan.

In the statements that | read earlier on, we talked about Kalamazoo with 13 point of entry treatment



stations that is already reduced from where we were a few years ago.

We had started with a 16 stations as recently as 2019.

With those stations were taken offline due to P5 risk within the capture zone of those stations.

So talking about the proposed station consolidation and treatment plan we're looking at, we've
described this in the alternatives.

We could have station treatment at 14 and we could have station treatment at 5.

So two independent treatment sites, St both iron, Manganese and PFOS.

At each site independently, however, that was deemed costly and that was also deemed to be not in line
with our consolidation plan.

So, but the proposed project would consolidate the raw water from 14, pump it over to Station 5 and
then to gather the raw water from both 5 and 14 would be completed at the station 5 site.

So this slide shows you that route from on the left where you see the lake that's near where Station 14
is, and then that would flow to the South, which is, you know, to the to the right.

So south is on the left.

The flow would be to your right, which is to the to the South to go to Station 5 so that red Polygon that's
on the right side of the sheet there along E Michigan and skippers that would represent the site for
station 5 consolidate treatment where you see that lake there at Spring Valley Lake and you see that
rectangle that represents where Station 14 is that North is to the left S is to the right.

So now we're zoomed in here at this, looking at this line, this provides kind of an overview of pictorial
image of what the consolidated footprint would look like at Station 5.

You've got Lincoln Ave or E Michigan along the left side of the paper and skippers Lane that runs across
the top.

So you also have the cities leave compost site kind of below that.

That's kind of imaged out.

So again, looking through the alternatives, no action was looked at that was not viable.

That would not improve water quality.

That would not address iron, manganese, and PFAS, which we described to be water quality concerns.
We looked optimize existing systems and you know existing water supply system is performing as well as
it can.

Additional staffing staff training operational changes are not likely to improve water quality.

We need treatment and the only way to get treatment for PFAS is to build it.

Uh, again, we looked at regionalization.

Kalamazoo Water supply is already regional system, so there wasn't really an opportunity for us to
partner with another community to address our or treatment needs.

This is something that needs to be addressed within the Kalamazoo system and again, we evaluated net
present worths of all the alternatives to compare the lowest net present value over the 20 year planning
period, which is including the project plan.

Many environmental evaluations were considered.

Major environmental impacts are not are not expected to occur from this project needs alternatives and
these evaluations are discussed in the alternatives and located the project plan.

Uh, you know, getting into the details of proposed cost at this time, we're estimating the pump station 5
in 14 consolidated treatment upgrades, the cost 51,304,000.

We also summarize the cost of the other projects, including the Richland Ross Water Main extensions,
$27 million, Kalamazoo 11, galvanized service replacements, $13 million the total fiscal year 2025 DWR
project plan.

This is all the projects is estimated at $91,304,000.

Just going to talk about these projects and where they fit in with our overall debt Service plan, capital
improvement project plan.



These projects are included within our long range capital plans.

Their current our current capital program anticipates annual rate increases in the range of 6-9%.
That's just to give us some context of where we are in overall planning.

Certainly we're really need grant award into principal forgiveness for these projects.

That would certainly help reduce the impact to ratepayers.

The actual impact to households would be based on usage and actual impact would be based on you
know, where we come in in terms of funding opportunities.

If we are successful with this project plan request and if we are successful in any state, federal grant
amounts that may be applied.

So looking at this project and assuming a 20 year loan, 2 1/2% interest rate, the estimated or rate
increase would be about $7.94 per RU per month.

And again, that's for those costs are what's estimated for the station, 14 and 5 consolidates treatment.
The actual cost would be based on usage and those other factors you know.

We did also want to reference those other projects as well, Richland, Walk, Richland Township and Ross
Township Water main extension.

That would have an estimated per RU per month cost of about $3.39 and the Kalamazoo Lad galvanized
service replacement would have an estimated cost of $1.64 per RU per month.

And REU is residential equivalent unit essentially represents the typical household cost.

On a monthly basis, important with this report.

So if we looked at all the fiscal year 2025 projects, we're looking to include the station 5 and 14
consolidation, the Richland Ross Township watering extensions and the Cal City County Zoo led
galvanized service replacement.

The estimated cost would be about $12.93 per residential equivalent unit per month.

Based on those factors of a 20 year loan, 2 1/2% interest rate and the we didn't know that the actual
impact will household would be based on your usage impacting mitigation, there's a whole bunch of
environmental, public health and other areas that we examined from our archaeological and history,
geological, cultural, recreational, water quality, air quality, wetlands, coastlands, floodplains.

We also looked at short term things like construction impacts, natural wild scenic rivers and age of
Species Priming Inc air cultural land.

So some of these may not apply to this project.

Specifically, when we're talking about Station 5 and 14 consolidation, but every one of these items was
looked at, I'm looking at some impacts specific to construction.

We did want to highlight that this project will require tree removals.

Tree removals will be needed for this new facilities at the station 5 footprint that will also be true
removals along that force main route that goes from station 14.

Excuse me from that raw water pipeline.

It goes from station 14 to station 5.

Construction also may impact traffic, and it may also impact DOST and other features, but that that will
get mitigated through, you know, soil erosion, segmentation control, permits and other best
management practices.

So at this point I've concluded the presentation and | will have it open for public comment.
Unfortunately, we don't have anybody in the audience, so at this point we're going to conclude the
meeting. --> 0:28:6.740



APPENDIX F: RESOLUTION OF ADOPTION

F-1 2025 Drinking Water SRF Project Plan



CITY OF KALAMAZOO
KALAMAZOO CITY COMMISSION

A RESOLUTION ADOPTING A FINAL PROJECT PLAN FOR WATER SYSTEM
IMPROVEMENTS AND DESIGNATING AN AUTHORIZED PROJECT
REPRESENTATIVE

WHEREAS, the City of Kalamazoo recognizes the need to make improvements to its existing water

treatment and distribution system; and

WHEREAS, the City of Kalamazoo authorized Tetra Tech to prepare a Drinking Water State Revolving

Fund Project Plan, which recommends the following projects;
e Pump Station 5 and 14 Upgrades

WHEREAS, said Project Plan was presented at a Public Meeting held on Tuesday, April 23, 2024, and

all public comments have been considered and addressed;

NOW THEREFORE BE IT RESOLVED, that the City of Kalamazoo formally adopts said Project Plan

and agrees to implement the selected alternatives.

BE IT FURTHER RESOLVED, that the City Engineer of the Water Resources Division, a position
currently held by James J. Baker, PE, is designated as the authorized representative for all activities with
the project referenced above, including the submittal of said Project Plan as the first step in applying to
the State of Michigan for a Drinking Water State Revolving Fund Loan to assist in implementation of the

selected alternative.

Yeas:
Nays:

Abstain:



Absent:

I certify that the above Resolution was adopted by Kalamazoo City Commission on Monday May 20,
2024.

BY:

Name and Title (please print or type)

Signature Date
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G-1 2025 Drinking Water SRF Project Plan



Water Resources Division
Department of Publics Services
415 Stockbridge Avenue

Kalamazoo, M| 49001

To:

EGLE
7953 Adobe Road
Kalamazoo, MI 49009

WE ARE SENDING YOU [X] Attached via email

LETTER OF TRANSMITTAL

Date: 2/3/2023 | Job No. wat0200083

Attention: Nathan Yutzy

Re: Kalamazoo Water Station 5 Project

[ ] Shop Drawings [ ] Prints X] Plans X] Specifications
[ ] Copy of Letter [ ] change Order [] samples []
Copies Date NO. Description
1 2/3/2023 Water Main Plans — Civil/Landscape, Process, Architectural
1 2/3/2023 Permit Application & Basis of Design
1 2/3/2023 Specifications — Civil & Treatment Plant

THESE ARE TRANSMITTED as checked below:

X] For approval [ ] As requested [ ] Approved assubmitted | [ | Returned for
corrections
[ ] Foryour use X] For Review and [ ] Approved as noted []
Comment
Remarks:
Thank you,

City of Kalamazoo
Water Resources Division

COPY TO:

SIGNED: __ % M



crandalla
Stamp


Department of Public Services

Water Resources Division
415 Stockbridge Avenue
Kalamazoo, MI 49001

Phone: 269.337.8601

Fax: 269.337.8533
www.kalamazoocity.org

February 3, 2023

Nathan Yutzy

EGLE

7953 Adobe Rd
Kalamazoo, Ml 49009

Nathan,

Attached are the plans and the PA 399 Permit for construction application for the proposed water main
construction for the Kalamazoo Water Station 5 Project.

The City of Kalamazoo will inspect and monitor the installation of the water main and station to ensure that it
is installed in full compliance with City standards.

Please review the attached information and, if acceptable, provide the permit for construction at your
earliest convenience.

If there are any questions or comments, do not hesitate to contact me directly at 269-337-8055.
Sincerely,
JoAnna Crandall, P.E.

Assistant City Engineer — Water Resources
City of Kalamazoo

JA\WATER\WATER PROJECTS\wat0200083_PS 5 Station Reconstruction\Project Files\O1 - Project Authorization\EGLE\EGLE Water Permit App
Letter.DOC


http://www.kalamazoocity.org/
crandalla
Stamp


MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY
DRINKING WATER AND ENVIRONMENTAL HEALTH DIVISION

PERMIT APPLICATION FOR WATER SUPPLY SYSTEMS
(CONSTRUCTION - ALTERATION - ADDITION OR IMPROVEMENT) AS DESCRIBED HEREIN
Required under the Authority of 1976 PA 399, as amended (Act 399)

This application becomes an Act 399 Permit only when signed and issued by authorized Michigan Department of
Environment, Great Lakes, and Energy (EGLE) staff. See instructions below for completion of this application.

1. Municipality or Organization, Address and WSSN Permit Stamp Area (EGLE use only)
that will own or control the water facilities to be constructed. This permit
is to be issued to:

City of Kalamazoo
415 Stockbridge
Kalamazoo, Ml 49001-2896

WSSN: 3520
2. Owner’s Contact Person (provide name for questions):

Contact: Anna Crandall, PE

Title: Assistant City Engineer, Water Resources
Phone: (269) 337-8055

3. Project Name (Provide phase number if project is segmented): 4. Project Location 5. County
Kalamazoo Water Station 5 g}ityr \f/i|”(a?e' Township): (location of project):
wat0200083 ity of Kalamazoo Kalamazoo

ISSUED UNDER THE AUTHORITY OF THE DIRECTOR OF
THE MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY

cclenc: Mr. Frank Renaldi, P.E., Wightman
Issued by:

Reviewed by:

L1If this box is marked see attached special conditions.

Instructions: Complete items 1 through 5 above and 6 through 21 on the following pages of this application. Print
or type all information except for signatures. Mail completed application, plans and specifications, and any
attachments to the EGLE District Office having jurisdiction in the area of the proposed construction.

Please Note:

a. This PERMIT only authorizes the construction, alteration, addition or improvement of the water system
described herein and is issued solely under the authority of 1976 PA 399, as amended.

b. The issuance of this PERMIT does not authorize violation of any federal, state or local laws or regulations, nor
does it obviate the necessity of obtaining such permits, including any other EGLE permits, or approvals from
other units of government as may be required by law.

c. This PERMIT expires two (2) years after the date of issuance in accordance with R 325.11306,

1976 PA 399, administrative rules, unless construction has been initiated prior to expiration.

d. Noncompliance with the conditions of this permit and the requirements of the Act constitutes a violation of the
Act.

e. Applicant must give notice to public utilities in accordance with 1974 PA 53, (MISS DIG), being Section
460.701to 460.718 of the Michigan Compiled Laws and comply with each of the requirements of that Act.

f.  All earth changing activities must be conducted in accordance with the requirements of the Soil
Erosionand Sedimentation Control Act, Part 91, 1994 PA 451, as amended (Act 451).

g. All construction activity impacting wetlands must be conducted in accordance with the Wetland Protection
Act, Part 303, 1994 PA 451, as amended.

h. Intentionally providing false information in this application constitutes fraud which is punishable by fine
and/or imprisonment.

i. Where applicable for water withdrawals, the issuance of this permit indicates compliance with the
requirements of Part 327 of Act 451, Great Lakes Preservation Act.

EGLE Environmental Assistance Center Page 1 of 4 Michigan.gov/EGLE
Telephone: 1-800-662-9278 EQP5877 (04/2019)
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Permit Application for Water Supply Systems (Continued)

6. Facilities Description — In the space below provide a detailed description of the proposed project.
Applications_without adequate facilities descriptions will be returned. SEE EXAMPLES BELOW. Use
additional sheets if needed.

The design includes the construction of new treatment facilities for existing Water Pump Station No. 5, which will
reduce concentrations of iron, manganese, and per- and polyfluoroalkyl substances (PFAS) currently found in the
four (4) existing groundwater production wells. The new treatment facilities are to be constructed east of the
existing well field site with access from East Michigan Ave. The existing wells will be cleaned, receive new pumps and
motors, and then water will be pumped from the wells to a raw water holding tank for oxidation. High service pumps
will then bring the raw water into the treatment facility and through greensand and GAC filters. Chemical
disinfection and corrosion control strategies are maintained and coordinated with the new treatment systems. The
plant effluent will then tie into the existing distribution system. Station 5 is to become base load station.

APPROVED BY:
THE CITY OF KALAMAZOO

%« W DATE: 02/03/2023

DEPARTMENT OF PUBLIC SERVICES
ASSISTANT CITY ENGINEER

EXAMPLES — EXAMPLES — EXAMPLES — EXAMPLES — EXAMPLES — EXAMPLES

Water Mains

500 feet of 8-inch water main in First Street from Main Street north to State Street.

OR
250 feet of 12-inch water main in Clark Road from an existing 8-inch main in Third Avenue north to a
hydrant.
Booster A booster station located at the southwest corner of Third Avenue and Main Street, and equipped with
Stations two, 15 Hp pumps each rated 150 gpm @ 200 feet TDH. Station includes backup power and all other
equipment as required for proper operation.
Elevated A 300,000 gallon elevated storage tank located in City Park. The proposed tank shall be spherical, all
Storage Tank | Welded construction and supported on a single pedestal. The tank shall be 150 feet in height, 40 feet in
diameter with a normal operating range of 130 — 145 feet. The interior coating system shall be ANSI/NSF
Standard 61 approved or equivalent. The tank will be equipped with a cathodic protection system, and
includes a tank level control system with telemetry.
Chemical A positive displacement chemical feed pump, rated at 24 gpd @ 110 psi to apply a chlorine solution for
Feed Well No. 1. Chlorine is 12.5% NaOCL, ANSI/NSF Standard 60 approved and will be applied at a rate of
1.0 mg/l of actual chlorine.
Water Supply | Well No. 3, a 200 foot deep well with 170 feet of 8-inch casing and 30 feet of 8-inch, 10 slot screen. The
Well well will be equipped with a 20 Hp submersible pump and motor rated 200 gpm @ 225 feet TDH, set at
160 feet below land surface.
Treatment A 5 million gpd water treatment plant located at the north end of Second Avenue. The facility will
Facilities include 6 low service pumps, 2 rapid mix basins, 4 flocculation/sedimentation basins, 8 dual media

filters, 3 million gallon water storage reservoir and 6 high service pumps. Also included are chemical
feed pumps and related appurtenances for the addition of alum, fluoride, phosphate and chlorine.

EGLE Environmental Assistance Center
Telephone: 1-800-662-9278
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Permit Application for Water Supply Systems (Continued)
General Project Information — Complete all boxes below.

7. Design engineer’s name, engineering firm, 8. Indicate who will provide project construction inspection:
address, phone number, and email X Organization listed in Box 1.
address: OEngineering firm listed in Box 7.
Frank J. Renaldi, PE COther - name, address, and phone number listed
Wightman and Associates, Inc. below.

433 East Ransom Street
Kalamazoo, MI 49007
269-217-4673
frenaldi@gowightman.com
9. Is a basis of design attached?
XYES LINO

If no, briefly explain why a basis of design is not needed.
10. Are sealed and signed engineering plans attached?
XYES LINO

If no, briefly explain why engineering plans are not needed.
11. Are sealed and signed construction specifications attached?
XYES LINO

If specifications are not attached, they need to be on file at EGLE. The project specifications will be used in

conjunction with the City of Kalamazoo Standard Specifications

12. Were Recommended Standards for Water Works, Suggested Practice for Water Works, AWWA guidelines, and
the requirements of Act 399 and its administrative rules followed?

XYES CINO

If no, explain which deviations were made and why.

13. Are all coatings, chemical additives and construction materials ANSI/NSF or other adequate 3™ party
approved?

XYES CINO

If no, describe what coatings, additives or materials did not meet the applicable standard and why.

14. Are all water system facilities being installed in the public right-of-way or a dedicated utility
easement? (For projects not located in the public right-of-way, utility easements must be shown
on the plans.)

XYES LINO

If no, explain how access will be obtained.

15. Is the project construction activity within a wetland (as defined by Section 324.30301(d)) of Part 303,
1994 PA 4517

XYES LINO

If yes, a wetland permit must be obtained. — Delineated as a mixed hardwood swamp. Permit application in process.
16. Is the project construction activity within a 100-year floodplain (as defined by R 323.1311(e)) of Part 31,

1994 PA 451, administrative rules?

COYES XINO

If yes, a flood plain permit must be obtained.
17. Is the project construction activity within 500 feet of a lake, reservoir, or stream?

CIYES XINO
If yes, a Soil and Erosion Control Permit must be obtained or indicate if the owner listed in box 2 of this
application is an Authorized Public Agency (Section 10 of Part 91, 1994 PA 451) XOwner is APA.
EGLE Environmental Assistance Center Page 3 of 4 Michigan.gov/EGLE
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Permit Application for Water Supply Systems (Continued)
18. Will the proposed construction activity be part of a project involving the disturbance of five (5) or more acres of land?
OOYES XINO — disturbed area is 3.44AC

If YES, is this activity regulated by the National Pollutant Discharge Elimination System (NPDES) storm water
regulations?
LIYES: NPDES Authorization to discharge storm water from construction activities must be obtained.

CINO: Describe why activity is not regulated.

Please call 517-241-8993 with questions regarding the applicability of the storm water regulations.
19. Is the project in or adjacent to a site of suspected or known soil or groundwater contamination?
UYES NO

If YES, attach a copy of a plan acceptable to EGLE for handling contaminated soils and/or groundwater disturbed
during construction. Contact the local EGLE district office for listings of Michigan sites of environmental

contamination.
20. IF YOU ARE A CUSTOMER/WHOLESALE/BULK PURCHASER, COMPLETE THE FOLLOWING

1. Name and WSSN of source water supply system (seller):

2. Does the water service contract require water producer/seller to review and approve customer/wholesale/bulk
purchaser water system construction plans?

LIYES CINO

If yes to #2, the producer/seller approval letter must be attached when submitted to EGLE.

21. Owner's Certification The owner of the proposed facilities or the owner’s authorized representative
shall complete the owner's certification. It is anticipated that the owner will either be a governmental
agency (city, village, township, county, etc.) or a private owner (individual, company, association,
etc.) of a Type | public water supply.

OWNER’S CERTIFICATION

, JoAnna Crandall (name), acting as the Assistant City Engineer (title/position) for
(print) (print)

the City of Kalamazoo (entity owning proposed facilities) certify that this project has

(print)
been reviewed and approved as detailed by the Plans and Specifications submitted under this application, and is in
compliance with the requirements of 1976 PA 399, as amended, and its administrative rules.

% M 2/3/2023 269-337-8055

S_ig,..wwv Date Phone

*QOriginal signature only, no photocopies will be accepted.

EGLE Environmental Assistance Center Page 4 of 4 Michigan.gov/EGLE
Telephone: 1-800-662-9278 EQP5877 (10/2019)
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design
Scope of Work Summary

Summary of Work:

The design includes the construction of new treatment facilities for existing Water
Pump Station No. 5, which will reduce concentrations of iron, manganese, and per- and
polyfluoroalkyl substances (PFAS) currently found in the four (4) existing groundwater
production wells. The new treatment facilities are to be constructed east of the existing
well field site with access from East Michigan Ave. The existing wells will be cleaned,
receive new pumps and motors, and then water will be pumped from the wells to a raw
water holding tank for oxidation. High service pumps will then bring the raw water into
the treatment facility and through greensand and GAC filters. Chemical disinfection and
corrosion control strategies are maintained and coordinated with the new treatment
systems. The plant effluent will then tie into the existing distribution system. Station 5 is
intended to become base load station and is designed to be expandable to include flow
from Station 14 in the future. There are provisions in the building design to allow for
expansion of the building to the East in the high bay process area to allow for additional
filtration to treat future Station 14 water. A space has also been reserved for ion
exchange polishing to the west of GAC tanks if it becomes necessary in the future.

Following Sections:

1 Groundwater Characteristics APPROVED BY:
2 PFAS Sampling Data THE CITY OF KALAMAZOO
3 Well Pumps

5 Oxidation/Detention Basins

6 High Service Pumps DEPARTMENT OF PUBLIC SERVICES
7 Pre-Filter Oxidation ASSISTANT CITY ENGINEER

4 Groundwater Oxidation % M DATE: 02/03/2023
/

8 Greensand Pressure Filters
9 GAC Adsorption

10 Backwash Holding Tank

11 Final Disinfection

12 Corrosion Control

13 Fluoridation

14 Workspace Planning

Appendix A - Hydraulic Calculations

Appendix B - Hydraulic Model Analysis
Appendix C - ACT Study
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction

Preliminary Basis of Design

1 Groundwater Characteristics

Design Summary Data
Sampling Design Primary Secondary

Data Range Value MCLs MCLs
Analytes (mg/l) (mg/l) (mg/l) (mg/l)
Alkalinity® 324-366 340
Ammonia® <0.1-0.15 <0.1®
Arsenic 0.0027 0.0027 0.010 ---
Barium 0.1 0.1 2.0 ---
Calcium 84-125 110 -—- -
Chloride 75 75 --- 250
Chloroform (TTHM) 0.0084 0.0084 0.080 ---
Conductivity® 965-1170 1100
Dissolved Oxygen®® 1.2-5.1 1.3 - -
Fluoride <0.10-0.12 0.12 4.0 2.0
Hardness (as CaCO3) 320 320 - -—-
Iron <0.01-1.88 1.2¢ 0.30
Magnesium 26-34.8 32 - -
Manganese <0.01-0.478 0.35 0.05
Nitrate (as N) <0.050-3.7 1.1 10
Nitrite (as N) <0.10-.012 0.11 1.0 ---
pH® 7.11-7.23 7.15 6.5-8.5
Potassium 2.55-4.92 3.4 --- ---
Sodium 31.8-61.3 40 --- ---
Sulfate (as SO4) 38.3-48.8 42 --- 250

Notes:
(1)

italicized values originally reported as ug/L

@) data listed on sheet entitled, "2017 Summer Well Sampling" and does not appear to part of
Pace Analytical report
(

(

% confirm anomaly in November 2017 sampling at PW5-1A.

* confirm anomaly in November 2017 sampling at PW5-2A.

®) wide range in sampling data, design value selected as average of PW5-3A and PW5-4A.
© wide range in sampling data, design value selected as average of PW5-1A, 3A and 4A.

) pws5-2A appears to be impacted by nitrate. July 2019 composite sample concentration
similar to average of individual well sampling in November 2017. Design value selected as
average of November 2017 data.
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City of Kalamazoo, Michigan

Water Station 5 Reconstruction

Preliminary Basis of Design
1 Groundwater Characteristics

November 16, 2017 Sample Data
Pace PN: 464627, Sample: 17-320-x
PW5-1A PW5-2A PW5-3A PW5-4A
Analytes (mg/l) (mg/l) (mg/l) (mg/l)
Alkalinity® 334 366 336 324
Ammonia® 0.15 <0.1 <0.1 <0.1
Arsenic
Barium
Calcium 112 125 110 107
Chloride
Chloroform
Conductivity® 965 1170 1105 1055
Dissolved Oxygen® 1.4 5.1 1.3 1.2
Fluoride 0.12 <0.10 0.12 <0.10
Hardness (as CaCO3)
Iron 0.332 <0.01 1.34 1.88
Magnesium 32.1 34.8 32.2 32.0
Manganese 0.369 <0.01 0.478 0.204
Nitrate (as N) 0.61 3.7 <0.050 <0.050
Nitrite (as N) <0.10 <0.10 0.011 0.012
pH® 7.14 7.11 7.13 7.23
Potassium 2.63 2.55 3.58 4.92
Sodium 34.4 61.3 31.8 36.0
Sulfate (as SO4) 42.6 42.1 48.8 38.3

Page 3 of 24
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design
1 Groundwater Characteristics

July 02, 2018 Sample  June 25, 2019 Sample  July 31, 2019 Sample
Pace PN: 4614380 Trace ID: 19F0853-01 Trace ID: 19G0914-08
18-183-TP305 19-176-5-B TP 305-5
Analytes (mg/l) (mg/l) (mg/l)
Alkalinity®
Ammonia®
Arsenic 0.0027
Barium 0.10
Calcium 84
Chloride 75
Chloroform 0.0084
Conductivity(z)
Dissolved Oxygen®
Fluoride 0.6
Hardness (as CaCO3) 320
Iron 0.22
Magnesium 26
Manganese
Nitrate (as N) 0.9
Nitrite (as N) <0.10
p|_|(2)
Potassium
Sodium 35
Sulfate (as SO4) 40
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

2 PFAS Sampling Data

Design Summary

Sampling Design Michigan Treatment
Data Range Value MCLs Goal

Analytes (ng/L, ppt)"”  (ng/L, ppt)™  (ng/L, ppt)”  (nglL, ppt)"”
Perfluorooctanoic Acid (PFOA) ND - 4 4 8 ND
Perfluorooctane Sulfonic Acid (PFOS) ND -3 3 16 ND
Perfluorononanoic Acid (PFNA) ND ND 6 ND
Perfluorohexane Sulfonic Acid (PFHXxS) ND -5 5 51 ND
Perfluorobutane Sulfonic Acid (PFBS) 2-35 35 420 ND
Perfluorohexanoic Acid (PFHxA) ND - 4 4 400,000 ND
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA)® ND ND 370 ND

Notes:

mng/L = nanograms per Liter, ppt = parts per trillion, (1012)
@ HFPO-DA, a GenX compound

Kalamazoo Environmental is conducting soil analysis and drilling test wells to determine likely source

of PFAS and expected plume migration. City to provide results when available.

Low concentrations of PFAS detected at Station 14 also. May combine groundwater treatment at new

Station 5 facilities. Station 14 wells reportedly in poor condition with reduced output.

Page 5 of 24
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

2 PFAS Sampling Data

Station 5 Composite Samples

06/15/18 08/15/18 11/13/18 07/11/19 10/17/19 03/23/20 06/17/20 10/21/20
Analytes (ng/L, ppt) _(ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt)
PFOA 2 ND ND 3 ND ND ND 2
PFOS ND ND ND ND ND ND ND ND
PFNA ND ND ND ND ND ND ND ND
PFHxS ND 3 3 2 ND ND 4 3
PFBS 4 6 6 14 10 2 13 10
PFHxA ND ND ND ND ND ND ND ND
HFPO-DA ND ND ND ND

Station 5 Individual Well Samples
Well 1A Well 2A Well 3A Well 4A

11/18/2020 11/18/2020 11/18/2020 11/18/2020
Analytes (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt)
PFOA ND 4 ND 2
PFOS ND 3 ND ND
PFNA ND ND ND ND
PFHxS 3 5 3 ND
PFBS 16 35 3 8
PFHxA ND 4 ND 2
HFPO-DA ND ND ND ND
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City of Kalamazoo, Michigan

Water Station 5 Reconstruction

Preliminary Basis of Design

2 PFAS Sampling Data

Station 14 Composite Samples

10/17/19 03/23/20 06/17/20 09/21/20 10/21/20 03/24/21 06/28/21 09/03/21
Analytes (ng/L, ppt) _(ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt)
PFOA 2 2 2 2 3 3 2 3
PFOS 4 3 4 5 4 3 4 5
PFNA ND ND ND ND ND ND ND ND
PFHxS 4 4 4 4 4 5 3 4
PFBS 5 6 5 6 5 7 5 6
PFHxA ND ND ND ND ND ND ND ND
HFPO-DA ND ND ND ND ND ND ND ND

Station 5 Composite Samples 2021

03/18/21 06/28/21 09/03/21  11/01/21 - - - -
Analytes (ng/L, ppt) _(ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt) (ng/L, ppt)
PFOA ND ND ND ND - - - -
PFOS ND ND ND ND - - - -
PFNA ND ND ND ND - - - -
PFHxS 3 3 3 3 - - - -
PFBS 8 4 7 3 - - - -
PFHxA 2 ND ND ND - - - -
HFPO-DA ND ND ND ND - - - -
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

3 Well Pumps

Existing Well Construction and Performance:

Well Construction Well Maintenance Report
Well Casing Screen Static Test Draw  Specific
Year Depth Outer Inner Length Dia. | Year Depth Flow Down Capacity
Well # | Drilled  (ft) (in) (in) (ft) (in) |Tested (ft) (gpm)  (ft) (gpml/ft)
1A | 1993 895 24 16 30 16 | 2013 149 486 155 31.4
2A | 1992 86 24 16 26 16 | 2014 129 518 1238 40.5
3A | 1993 955 24 16 20 16 12018 115 513 20.0 25.7
4A | 1993 97 24 16 30 16 | 2015 16.2 634 10.6 59.8
Soil Characteristics: Unconfined Aquifer:
Formation Thickness (ft)
Summary Description* 1A 2A 3A 4A
Topsoil 1 1 1 1
Sandstone w/Clay 17 - - -
Unknown Fill --- --- --- 3
Sand, Gravel, Stone, Fine Clay 76 9 96 92
Blue/Gray Clay w/Shale Boundary Layer
*see boring logs for details
Preliminary Well Pump Duty Point Estimates:
Assumed WTP Discharge Elevation 781
Approximate Site Elevation 765
Approximate Draw Down Elevation 735
Static Discharge Head (ft) 46
Dynamic Head Estimate, w/ 10% Minor Loss Allowance (ft): 3
Design Flow (gpm) 1400
Pipe Size, Diameter (in) 12
Design Velocity, 4 Pumps (fps) 3.97
Transmission Main (ft) 500
Hazen-Williams Coefficient, C 120
Preliminary Duty Point, Four Pumps, Each (gpm, TDH feet): 350 50

Page 8 of 24

Pump Type:
Duty Point Efficiency:

Preliminary W-to-W Horsepower:
Preliminary Motor Horsepower:

Vertical Turbine, Multistage

80%
6.1
7.5
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

3 Well Pumps

Existing Well Pumps:
Worthington Vertical Turbine
Bowl Description: 8-inch, 8H48
4-Stage, Impeller Dia. 4 3/4-inch
Design Duty Point: 400 gpm @ 80 feet TDH, 1760 rpm
Original Hydraulic Efficiency: 76%
Installation Date: April 1972
Potential Modifications for Reuse:
Bowl Description: 8-inch, 8H48
2-Stage, Imp. Dia. 5-inch
Design Duty Point: 350 gpm @ 50 feet TDH
Modified Hydraulic Efficiency: 72%

*As discussed with City, no additional pump information available. Likely that
existing pumps are to be replaced rather than refurbished.

Replacement Well Pumps:
Vertical Turbine
Design Duty Point: 350 gpm @ 50.1 feet TDH
Hydroflo Pumps
Model 11LL, 1-stage, 1800 rpm, 7.5 hp
Hydraulic Efficiency: 75.1%

Considerations:
1 Based on scanned well and pump records, appears that pumps are ~50 years old.
2 Condition of existing well pumps, columns, shafting, and motors unknown.
3 Replacement pumps could increase hydraulic efficiency by 10% or more.
4 Pumps and motors will be replaced and "condos" built at each wellhead.

5 Power supply will be from the treatment plant and will be backed up with generator
power.
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

4 Groundwater Oxidation

Chlorine Demand and Dosage Calculations:

November 2017 Sample Analytics
PW5-1A PW5-2A PW5-3A PW5-4A

(ug/l) (ug/l) (ug/l) (ug/l)

Analysis
Iron" 332 1200 1340 1880
Manganese!” 369 350 478 204
Ammonia 0.15 <01 <0.1 <0.1
pH 7.14 7.11 7.13 7.23
Alkalinity 334 366 336 324
Dissolved Oxygen‘" 1.4 5.1 1.3 1.2
Conductivity 965 1170 1105 1055

M pws-2A appears impacted by elevated Dissolved Oxygen,
design value selected as average of PW5-1A, 3A and 4A.

Stoichiometric Chlorine Oxidation Rates
Iron(ll) 0.64  (mg CL,/mg Fe(ll))
Manganese(ll) 1.29 (mg CL, / mg Mn(ll))

Design Chlorine Oxidation Rates

Design Multiplier 2.00
Iron(ll) 1.28  (mg CL,/ mg Fe(ll))
Manganese(ll) 258  (mg CL,/mg Mn(ll))

Design Flow Rates (gpm): 350 350 350 350
Daily Hours of Operation: 24 24 24 24
Daily Flow (mgd): 0.50 0.50 0.50 0.50

Design Chlorine Demand (ppd) (ppd) (ppd) (ppd)
Iron 1.79 6.46 7.21 10.12
Manganese 4.00 3.80 5.19 2.21

Totals, per Well 5.79 10.26 12.40 12.33
Total, Desigh Demand 41 (ppd)
Total, Eq. Chlorine Dosage 2.4 (mgll)
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

4 Groundwater Oxidation

Preferred Chlorinator System:

Superior Water Solutions, Gas Chlorinator Series CL-16
Ejector nozzle sized to feed up to 50 ppd.

Water supply pressure: 55 psi @ 3.4 gpm.

Scrubber:
Purafil Dry Scrubber
Model FOC5

Chlorine Residual Analyzer:

Free chlorine residual analyzer for groundwater oxidation Chlorinator control.

Page 11 of 24
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

5 Oxidation-Detention Basins

Oxidation Aging/Detention Basins:

Primary Purposes:
1 Provide extended detention time for complete oxidation of dissolved iron and

manganese in groundwater supply prior to pressure filtration.
2 Enhanced process and pump controls:
a High Service Pumps controlled/paced on water level in Detention Basin.

General Notes:

1 Oxidation of iron and manganese is to be provided by chlorine.

2 Pressure filters are designed with detention volume above the media.

3 Chlorination does not require additional detention when manganese mineral
media or manganese coated media (l.e., "Greensand") is used for filtration.

Conceptual Sizing:

Detention Volume SWD Footprint Width Length
(min.) (gal.) (ft.) (sf.) (ft.)  (ft.)
30 42,000 10 561 20 30
60 84,000 10 1,123 30 40

Detention Tank:

Volume: 50,000 gallons (Rounded for roughly 30 min detention time).
Diameter: 24’
Height: 16'

Concrete foundation as a base.
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

6 High Service Pumps

Design Flow Rate:

Hydraulic Capacity for Water Pump Station 5:
Firm Capacity Criteria:
High Service Pumps: 2 each
1 each

Design Future Flow Rate when Combined with Station 14:

Future Hydraulic Capacity for Water Pump Station:
Firm Capacity Criteria:

High Service Pumps: 2 each
1 each
1 each

@@

@
@
@

1,400 gpm

1,400 gpm
700 gpm

2,800 gpm

2,800 gpm
1,400 gpm
700 gpm

Pump Selection (see Appendix A for Hydraulic Calculations and Appendix B for

Hydraulic Model Analysis):

700 GPM Pump: Aurora Model 411 - Horizontal, single-stage, split-case pump.

Design Duty Point: 700 gpm @ 223.3 ft TDH
3550 rpm, 75 hp

1400 GPM Pump: Aurora Model 411 - Horizontal, single-stage, split-case pump.

Design Duty Point: 1400 gpm @ 274.7 ft TDH
3550 rpm, 150 hp

Page 1 of 2
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

6 High Service Pumps

Additional Design Considerations:

1 Water Hammer Mitigation/Protection:
a Variable Frequency Drives
b Pressure Relief Valve

2 Potential Future Increase in Hydraulic Design Capacity (to 2,800 gpm)

Page 14 of 24 Rev. Date: 10/3/2022



City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

7 Pre-Filter Oxidation

Purpose:
Greensand filters require "oxidizing conditions" within the filters to effectively reduce
and capture remaining soluble iron and manganese on filter media. Operations will
need to minimize chlorine residuals from Detention Basin and Greensand Pressure
Filters to reduce adsorption capacity impacts on GAC. Therefore, "tweaking" of chlorine
residual prior to the Greensand Pressure Filters will enhance process control and
operation flexibility.

Conceptual Design Conditions:
1 Chlorine Analyzer measuring free chlorine for Pre-Filter Chlorinator control.
2 Pre-Filter Chlorinator, designed for independent operation and control.
3 Chlorine Demand Estimate:

a Dosage: 0.5 mg/l (design range 0.0 to 0.5 mg/l)
b Flow: 1,400 gpm
¢ Demand: 8 ppd

4 Chlorine Future Demand Estimate:

a Dosage: 0.5 mg/l (design range 0.0 to 0.5 mg/l)
b Flow: 2,800 gpm
¢ Demand: 17 ppd

5 Booster pump for chlorine injection (sized to satisfy current and future demand):
Design Duty Point: 36 GPM @ 280 ft TDH.

6 Ejector nozzle sized to feed up to 50 ppd.

Backpressure at injection point: 120 psi.
Water supply pressure: 212 psi @ 8.1 gpm.
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

8 Greensand Pressure Filters

Purpose:
Greensand filters exist to remove Iron and Manganese to below secondary MCLs and to
eliminate the potential for fouling of the GAC filters by Iron and Manganese.

Design Criteria:
Design Based on Ten State Standards

For Iron/Manganese Removal by Manganese Coated Media Filtration:
a. Provisions should be made to apply the chlorine as far ahead of the filter as
practical and to a point immediately before the filter.

b. Aeration is used prior to the pre-filter chlorine oxidation point to reduce the
amount of the chemical oxidant needed.

c. An anthracite media cap of at least 6 inches shall be provided over manganese
coated media.

d. Normal filtration rate is 3gpm/sf.

e. With air washing provided, normal backwash rate shall be less than 8 gpm/sf.

Backwash Rates and Volumes
Using finished water (post GAC) for backwash to address PFAS concerns.
Design Backwash Rate and Volume per 10 State Standards:

With Combination Air/Water Backwash Process:

Diameter Options: 12 ft
Filtration Area, Ea.: 113.2 sf
Number of Filters: 4 units
Backwash Rate, Ea.: 5 gpm/sf
Backwash Duration: 15 min.

Waste Volume, Ea.: 8500 gal.

Waste Volume, Total: 34000 gal.

Design Backwash Flow Rate: 566.1 gpm
Design Waste Volume/Backwash Cycle: 34000 gallons
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City of Kalamazoo, Michigan D

Water Station 5 Reconstruction
Preliminary Basis of Design
9 GAC Adsorption

Purpose:
Following removal of Iron and Manganese in the greensand filters, the GAC filters will
remove PFAS substances from the water to levels below Michigan drinking water MCLs
for PFAS.

Per- and Polyfluoroalkyl Substances (PFAS) Reduction:
PFAS has been the primary focus of this proposed Water Station 5 Reconstruction
project since mid-2019. A draft Summary Report subtitled "Letters of Interest from
Equipment Manufacturers and System Suppliers, Proposed Pilot Study for PFAS
Reduction at Water Supply Station No. 5" was prepared November 12, 2019 and
provided detailed background on treatment options. PFAS regulation and treatment
has evolved rapidly over the past 2+ years, including Michigan establishing Drinking
Water Maximum Contaminant Levels (MCLs) for PFAS, which went into effect in
August 2020. See previous documents for evaluations of PFAS treatment alternatives.

Based on evaluations, Granular Activated Carbon (GAC) adsorption was selected as
the preferred treatment technology for PFAS reduction at Water Station 5.

Calgon Carbon Corporation has extensive experience with PFAS Adsorption and has
provided numerous GAC systems for treatment of PFAS-impacted groundwater
systems. As the frontrunner in this emerging market, Calgon has provided invaluable
technical support and guidance in developing this proposed treatment system.

Calgon's Accelerated Column Test (ACT) analysis confirmed original opinions that short-
chain PFAS compounds (PFBS, more specifically) would have the lowest adsorption
capacity and would likely exceed the City's performance standard of Non-Detect (ND)
after approximately 310 days of full-scale operation at full hydraulic design capacity.

Calgon's current proposal includes two (2) "skids," with lead and lag reactors in each
train. A total of four (4) 12-foot diameter reactors is proposed.

System Configuration:
Dimensional sketch for the proposed Model 12-40 GAC Adsorption System:

Backwash Volume:
960.5 gpm @ 75F
45000 gallon per vessel
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

9 GAC Adsorption

Pilot Study:
ACT Study: Removal of Per- and Polyfluoroalkyl Substances and TOC from
Potable Drinking Water Using F400 Granular Activated Carbon. (See Appendix C at the
end of this document).

Special Considerations:
In a June 8, 2021 email from Dan lorio, Senior Technical Sale Representative for
Calgon Carbon, it was noted that "systems could be 45+ weeks out from PO issuance
to shipment" due to raw material shortages and delivery delays.

It is the City's intent that Calgon Carbon will be fully responsible and accepts liability for
receiving PFAS-impacted materials. City notes that Calgon Carbon advertises that their
regeneration process "destroys" PFAS substances. The City's potential liability for
PFAS discharge to atmosphere if PFAS is not fully destroyed shall be minimized by
Calgon Carbon.
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

10 Backwash Holding Tank

Summary:

Greensand filter air/water BW requires 5 gpm/sf, (566 gpm) for 10 minutes, then 5
minutes of 15 gpm/sf (1695 gpm) water only.

The GAC filter BW requires about 8.5 gpm/sf @ 55 °F, or 961 gpm.
Calgon BW for 4 bed volumes @ 10,000 gal/bed volume, or 40,000 gal.

The BW holding tank volume could be reduced if we assume the discharge will
always be open and allows up to 600 gpm discharge to the sanitary sewer (some
head/depth in the holding tank is needed to produce 600 gpm).

The backwash discharge rate to the sanitary sewer has been limited to 600gpm
maximum by the City of Kalamazoo Wastewater Division. Assuming 600 gpm
discharge from the tank at all times, the tank would need to hold the difference
between the 1000 gpm BW rate, and 600 gpm discharge rate for the duration of the
BW, or (40,000 gal/1000 gpm) 40 minutes. 400 gpm x 40 minutes = 16,000 gallons.

The tank has been designed to hold 20,000 gallons to provide some safety buffer.
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

11 Final Disinfection

Purpose:
Final disinfection and residual for distribution system. Majority of iron and manganese
should be removed through the oxidation and greensand pressure filtration system. In
addition to PFAS, the GAC adsorption system will also reduce total organic carbon
(TOC) concentrations. Chlorine demand in the finished water prior to final disinfection
should be minimal.

Conceptual Design Conditions:
1 Inline Chlorine Analyzer measuring total chlorine for Final Disinfection
Chlorinator control.
2 Final Disinfection Chlorinator, designed for independent operation and control.
3 Chlorine Demand Estimate:

a Dosage: 2 mg/l (design range 1.0 to 2 mg/l)
b Flow: 1,400 gpm
¢ Demand: 34 ppd

4 Chlorine FUTURE Demand Estimate:

a Dosage: 2 mg/l (designrange 1.0 to 2 mg/l)
b Flow: 2,800 gpm
¢ Demand: 67 ppd

5 Ejector nozzle sized to feed up to 100 ppd.
Backpressure at injection point: 120 psi.
Water supply pressure: 215 psi @ 27.2 gpm.
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

12 Corrosion Control

Corrosion Control Strategy:

City is conducting a corrosion control study and intends to change to CARUS 8700 for

corrosion control. Calculations on this page are for CARUS 8700.

Based on demand calculations for selected product, there will be bulk storage w/ day

Chemical Feed Calculations

1 According to the EPA, orthophosphate treatment for controlling lead and copper
should target residual concentrations of 1.0 to 3.0 mg/L as PO4 at the tap.

2 Orthophosphate Demand Estimate:

a Dosage: 5.5 mg/l PO4 (Design range 1-5.5 mg/L)
b Flow: 1,400 gpm
€ Usage: 384 ppd PO4
Usage: 33 gpd PO4
3 Day Tank 30 Hour Storage Volume = 41 gallons
Bulk Tank 30 Day Storage Volume = 994 gallons

4 Orthophosphate Future Demand Estimate:

a Dosage: 5.5 mg/l PO4
b Flow: 2,800 gpm
€ Usage: 768 ppd PO4
Usage: 66 gpd PO4
5 Day Tank 30 Hour Storage Volume = 83 gallons
Bulk Tank 30 Day Storage Volume = 1989 gallons

6 Transfer Pump for Liquid Chemical Feed Systems
Lutz-Jesco Centran Mag Drive Transfer Pump Model 5.05
3450 rpm, 1/2 hp, 5 gpm
With a back-pressure valve.

7 Metering Pump for Liquid Chemical Feed Systems

Grundfos Digital Diaphragm Dosing Pump Model DDA 12-10

Feed Rate Range: 12 ml/h - 3.17 gph
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Preliminary Basis of Design

13 Fluoridation

Fluoridation:

Individual well sample data from November 16, 2017 indicate Fluoride concentrations
range from <0.10 to 0.12 mg/Il, and would support supplemental fluoridation.

Chemical Feed Calculations
1 Hydrofluorosilicic Acid, H2SiF6

a Concentration: 23% Hydrofluorosilicic Acid
b Available Fluoride lon: 0.79
Temp,,. 14 °C
Background F: 0.1 mg/LF
2 Dosage: 0.99 mg/L F

Based on Average maximum daily air temperature

3 Hydrofuorosilicic Acid Demand Estimate:

a Dosage: 0.99 mg/L Fluoride
b Flow: 1,400 gpm
¢ Usage: 91.04 ppd Hydrofluorosilicic Acid
Usage: 10.90 gpd Hydrofluorosilicic Acid
4 Day Tank 30 Hour Volume = 13.63 gallons
Bulk 30 Day Storage Volume = 327.08 gallons

5 Hydrofluorosilicic Acid Future Demand Estimate:

a Dosage: 0.99 mg/L Fluoride
b Flow: 2800 gpm
c Usage: 182.08 ppd Hydrofluorosilicic Acid
Usage: 21.81 gpd Hydrofluorosilicic Acid
6 Day Tank 30 Hour Volume = 27.26 gallons
Bulk 30 Day Storage Volume = 654.17 gallons
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City of Kalamazoo, Michigan
Water Station 5 Reconstruction
Basis of Design

14 Workspace Planning

1 General

1.1 Existing facilities are to be retained and refurbished for continued use as noted.

1.2 New facilities are to be constructed for iron and manganese removal,

1.3 PFAS reduction, and for associated operation and administrative functions.

2 Existing Water Station 5 Facilities

Page 23 of 24

Well No. 1A Retain.
Well No. 2A  Retain.
Well No. 3A  Retain.
Well No. 4A  Retain.
Pump House Retain.

Well cleaning and testing.
Well cleaning and testing.
Well cleaning and testing.
Well cleaning and testing.
Repurpose and upgrade as Well Pump Control Building.

Demo booster pumps and revise piping, new flow meter.

Upgrade electrical feed to pumps.

After cleaning and testing, all wells will receive new pumps, motors, and

enclosures.

Power Supply will be routed from treatment plant for all wells with backup

generator.

Chemical Building
Booster Building

Demolish. Chemical feed systems will be in new building.
Historical building. Turn into water equipment storage.
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City of Kalamazoo

Station 5
Blue = User Input
City of Kalamazoo
Water Station 5
Date 11/17/2021 Author B. Sabin
|Design Point 1400 gpm 274.7 ft 118.9 psi
Synthetic Max TDH (ft) Min TDH (ft)
0 200.8 90.5
Water Elevations 350 206.5 98.0
Detention tank 789.5 ft 700 212.3 105.5
1050 225.8 119.6
1400 2433 1345
C Factor 130 1750 266.0 151.1
Flow (gpm) Friction Head (ft) Max TDH Min TDH Pipe Velocity at Design Point
0 0.0 200.8 90.5 Pipe Dia (in) Velocity at design point (fps)
350 43 210.8 102.3 3 63.58
700 11.0 2233 116.5 4 35.76
1050 20.0 245.8 139.7 6 15.90
1400 314 274.7 165.9 8 8.94
1750 45.2 311.2 196.3 10 5.72
2100 61.2 12 3.97
2450 79.6 16 2.24
2800 100.2 18 1.77
3150 1231 24 0.99
3500 148.3 30 0.64
3850 175.8 36 0.44
4200 205.6 Prein&Newhof memo 9/22/2021
4550 237.6 Dist. System (gpm) Max TDH (ft) ~ Min TDH (ft)
4900 271.9 0 969.5 880.0
5250 308.5 350 975.3 887.5
5600 3473 700 981.0 895.0
5950 388.4 1000 992.0 907.0
6300 431.7 1050 994.5 909.1
6650 477.3 1400 1012.0 924.0
7000 525.2 1750 1034.8 940.6
1800 1038.0 943.0
Pipe Section 1 Detention tank to H.S. pump 3 Flow Modifier gpm or value

Velocity (fps) Friction Loss (ft)

Nominal Diameter 12 inches

Pipe Type Ductile Iron

Actual Diameter 12.4 inches

Length 118 ft

C 130

K 371

Flow (gpm) Flow (gpm, w/ mod)
0 0 0.0

350 350 0.9
700 700 19
1050 1050 2.8
1400 1400 3.7
1750 1750 4.7
2100 2100 5.6
2450 2450 6.5
2800 2800 7.4
3150 3150 8.4
3500 3500 9.3
3850 3850 10.2
4200 4200 11.2
4550 4550 121
4900 4900 13.0
5250 5250 14.0
5600 5600 14.9
5950 5950 15.8
6300 6300 16.7
6650 6650 17.7
7000 7000 18.6

0.00
0.04
0.13
0.28
0.48
0.72
1.01
135
173
2.15
2.61
3.11
3.65
4.24
4.86
5.52
6.22
6.96
7.74
8.55
9.40

Fitting Loss (ft)

0.0
0.0
0.2
0.4
0.8
12
18
2.4
32
4.0
5.0
6.0
7.2
8.4
9.8
112
12.8
14.4
16.2
18.0
19.9

Total Head Loss (ft)

0.00
0.09
0.33
0.73
1.28
197
2.81
3.79
4.92
6.19
7.59
9.14
10.83
12.66
14.63
16.74
18.99
21.37
23.89
26.55
29.35

10/3/2022

Calgon: O&M Manual, Sect 1 - Backwashing/backflushing is usually required whe
Tonka: 10/26/2021 Tonka recommends using a max headloss of 15 psi through 1
WesTech: 10/25/2021 For pressure filters, no “curve” so to say, but the design star

Minor Losses. 12"
Fittings: Number K value K Sum
Pipe Entrance 1 0.78 0.78
Pipe Exit 0 1.00 0.00
Valves (gate) 1 0.10 0.10
Valves (ball) 0 0.04 0.00
Valves (butterfly) 0 0.35 0.00
Valves (plug) 0 1.08 0.00
90 Deg. Bends 3 0.39 117
45 Deg. Bends 1 0.21 0.21
Tee (branch) 1 0.78 0.78
Tee (flow thru) 2 0.26 0.52
Valves (check) 0 1.30 0.00
6"x12" reducer-pump suction 1 0.15 0.15
3.71
Page 1
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City of Kalamazoo 10/3/2022

Station 5

Pipe Section 2 Pump #3 suction to discharge header Flow Modifier gpm or value

Nominal Diameter 6 inches 2

Pipe Type Ductile Iron

Actual Diameter 6.22 inches

Length 17.5 ft

C 130

K 2.29

Flow (gpm) Flow (gpm, w/ mod)  Velocity (fps)  Friction Loss (ft) ~ Fitting Loss (ft)  Total Head Loss (ft) Minor Losses 6"
0 0 0.0 0.00 0.0 0.00 Fittings: Number K value K Sum

350 175 1.8 0.04 0.1 0.17 Pipe Entrance (flare) 0 0.78 0.00
700 350 3.7 0.16 0.5 0.64 Pipe Exit 0 1.00 0.00
1050 525 55 0.33 11 1.43 Valves (gate) 2 0.12 0.24
1400 700 7.4 0.57 19 2,51 Valves (ball) 0 0.05 0.00
1750 875 9.2 0.85 3.0 3.89 Valves (butterfly) 0 0.68 0.00
2100 1050 11.1 1.20 4.4 5.57 Valves (plug) 0 0.83 0.00
2450 1225 12.9 1.59 6.0 7.55 90 Deg. Bends 1 0.45 0.45
2800 1400 14.8 2.04 7.8 9.82 45 Deg. Bends 0 0.24 0.00
3150 1575 16.6 2.53 9.8 12.38 Tee (branch) 0 0.90 0.00
3500 1750 18.5 3.08 12.2 15.23 Tee (flow thru) 0 0.3 0.00
3850 1925 203 3.67 14.7 18.38 Valves (check) 1 1.50 1.50
4200 2100 222 4.31 17.5 21.82 4" x 6" increaser 1 0.10 0.10
4550 2275 240 5.00 20.5 25.54 229
4900 2450 25.9 5.74 23.8 29.56
5250 2625 27.7 6.52 27.3 33.87
5600 2800 29.6 7.34 311 38.46
5950 2975 314 8.22 35.1 43.34
6300 3150 333 9.13 394 48.51
6650 3325 35.1 10.09 439 53.97
7000 3500 37.0 11.10 48.6 59.72

Pipe Section 3 Pumps to Greensand filter #4 Flow Modifier gpm or value

Nominal Diameter 12 inches 0

Pipe Type Ductile Iron

Actual Diameter 12.4 inches

Length 83.25 ft

C 130

K 3.37

Flow (gpm) Flow (gpm, w/ mod)  Velocity (fps) Friction Loss (ft)  Fitting Loss (ft)  Total Head Loss (ft) Minor Losses 12"
0 0 0.0 0.00 0.0 0.00 Fittings: Number K value K Sum

350 350 0.9 0.03 0.0 0.07 Pipe Entrance 0 0.78 0.00
700 700 19 0.09 0.2 0.27 Pipe Exit 0 1.00 0.00
1050 1050 2.8 0.20 0.4 0.61 Valves (gate) 1 0.10 0.10
1400 1400 3.7 0.34 0.7 1.06 Valves (ball) 0 0.04 0.00
1750 1750 4.7 0.51 11 1.64 Valves (butterfly) 0 0.35 0.00
2100 2100 5.6 0.72 1.6 2.35 Valves (plug) 0 1.08 0.00
2450 2450 6.5 0.95 22 3.17 90 Deg. Bends 2 0.39 0.78
2800 2800 7.4 1.22 29 4.12 45 Deg. Bends 0 0.21 0.00
3150 3150 8.4 1.51 37 5.18 Tee (branch) 2 0.78 1.56
3500 3500 9.3 1.84 4.5 6.37 Tee (flow thru) 3 0.26 0.78
3850 3850 10.2 2.19 55 7.68 Valves (check) 0 1.30 0.00
4200 4200 11.2 2.58 6.5 9.10 12" x 6" reducer (branch flow tee) 1 0.15 0.15
4550 4550 121 2.99 7.7 10.64 3.37
4900 4900 13.0 3.43 8.9 12.31
5250 5250 14.0 3.90 10.2 14.09
5600 5600 14.9 4.39 11.6 15.99
5950 5950 15.8 4.91 13.1 18.00
6300 6300 16.7 5.46 14.7 20.13
6650 6650 17.7 6.03 16.4 22.38
7000 7000 18.6 6.63 18.1 24.75
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Pipe Section 4

Nominal Diameter

Pipe Type

Actual Diameter

Length

C

K

Flow (gpm)
0

350
700
1050
1400
1750
2100
2450
2800
3150
3500
3850
4200
4550
4900
5250
5600
5950
6300
6650
7000

Pipe Section 5

Nominal Diameter

Pipe Type

Actual Diameter

Length

C

K

Flow (gpm)
0

350
700
1050
1400
1750
2100
2450
2800
3150
3500
3850
4200
4550
4900
5250
5600
5950
6300
6650
7000

Filter #4 inlet to effluent inc. media

Velocity (fps) Friction Loss (ft)

Velocity (fps) Friction Loss (ft)

8 inches
Ductile Iron
8.33 inches
6.5 ft
130
3.22
Flow (gpm, w/ mod)

0 0.0
87.5 0.5
175 1.0
262.5 15
350 21

437.5 26
525 31
612.5 36
700 4.1
787.5 4.6
875 5.2
962.5 5.7
1050 6.2
11375 6.7
1225 7.2
13125 7.7
1400 8.2
1487.5 8.8
1575 9.3
1662.5 9.8
1750 10.3
Filter #4 to #3 effluent
12 inches
Ductile Iron
12.4 inches
15 ft
130
0.26
Flow (gpm, w/ mod)

0 0.0
87.5 0.2
175 0.5
262.5 0.7
350 0.9
437.5 1.2
525 1.4
612.5 1.6
700 19
787.5 21
875 23
962.5 26
1050 2.8

11375 3.0
1225 33
13125 35
1400 3.7
1487.5 4.0
1575 4.2
1662.5 44
1750 4.7

Flow Modifier

0.00
0.00
0.00
0.01
0.01
0.02
0.03
0.04
0.05
0.06
0.08
0.09
0.11
0.12
0.14
0.16
0.18
0.20
0.23
0.25
0.28

Flow Modifier

0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.02
0.02
0.03
0.03
0.04
0.04
0.05
0.05
0.06
0.07
0.08
0.08
0.09

gpm or value

Fitting Loss (ft)

gpm or value

Fitting Loss (ft)

City of Kalamazoo
Station 5

Total Head Loss (ft)
0.00
0.43
0.90
1.40
1.93
2.49
3.08
3.71
4.37
5.05
5.77
6.53
731
8.13
8.97
9.85
10.76
11.70
12.68
13.68
14.72

Total Head Loss (ft)
0.00
0.00
0.00
0.00
0.01
0.01
0.02
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.12
0.13
0.15
0.16
0.18

Clean Greensand
Bed Headloss (ft)

0.00
0.42
0.84
1.27
170
2.14
2.58
3.02
3.46
3.92
4.37
4.83
5.29
5.76
6.23
6.70
7.18
7.66
8.14
8.63
9.13
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Minor Losses. 6"
Fittings: Number K value K Sum
Pipe Entrance 0 0.78 0.00
Pipe Exit 0 1.00 0.00
Valves (gate) 0 0.11 0.00
Valves (ball) 0 0.04 0.00
Valves (butterfly) 2 0.63 1.26
Valves (plug) 0 0.89 0.00
90 Deg. Bends 0 0.42 0.00
45 Deg. Bends 0 0.22 0.00
Tee (branch) 2 0.84 1.68
Tee (flow thru) 1 0.28 0.28
Valves (check) 0 1.40 0.00
12" x 6" icreaser (branch flow tee) 1 0.00 0.00

15 3.22
Minor Losses. 12"
Fittings: Number K value K Sum
Pipe Entrance 0 0.78 0.00
Pipe Exit 0 1.00 0.00
Valves (gate) 0 0.10 0.00
Valves (ball) 0 0.04 0.00
Valves (butterfly) 0 0.35 0.00
Valves (plug) 0 1.08 0.00
90 Deg. Bends 0 0.39 0.00
45 Deg. Bends 0 0.21 0.00
Tee (branch) 0 0.78 0.00
Tee (flow thru) 1 0.26 0.26
Valves (check) 0 1.30 0.00
Misc. 0 0.00 0.00

0.26
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Pipe Section 6

Nominal Diameter

Pipe Type

Actual Diameter

Length

C

K

Flow (gpm)
0

350
700
1050
1400
1750
2100
2450
2800
3150
3500
3850
4200
4550
4900
5250
5600
5950
6300
6650
7000

Pipe Section 7

Nominal Diameter

Pipe Type

Actual Diameter

Length

C

K

Flow (gpm)
0

350
700
1050
1400
1750
2100
2450
2800
3150
3500
3850
4200
4550
4900
5250
5600
5950
6300
6650
7000
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Filter #3 to #2 effluent

Velocity (fps) Friction Loss (ft)

Velocity (fps) Friction Loss (ft)

12 inches
Ductile Iron
12.4 inches
15 ft
130
0.36
Flow (gpm, w/ mod)

0 0.0
175 0.5
350 0.9
525 1.4
700 19
875 23
1050 2.8
1225 33
1400 3.7
1575 4.2
1750 4.7
1925 51
2100 5.6
2275 6.0
2450 6.5
2625 7.0
2800 7.4
2975 7.9
3150 8.4
3325 8.8
3500 9.3

Filter #2 to #1 effluent
12 inches
Ductile Iron
12.4 inches
15 ft
130
0.26
Flow (gpm, w/ mod)

0 0.0
262.5 0.7
525 1.4
787.5 21
1050 2.8

13125 35
1575 4.2
1837.5 49
2100 5.6
2362.5 6.3
2625 7.0
2887.5 7.7
3150 8.4
34125 9.1
3675 9.8
3937.5 10.5
4200 11.2
4462.5 11.9
4725 12.6
4987.5 133
5250 14.0

Flow Modifier

0.00
0.00
0.00
0.01
0.02
0.03
0.04
0.05
0.06
0.08
0.09
0.11
0.13
0.15
0.17
0.19
0.22
0.25
0.27
0.30
0.33

Flow Modifier

0.00
0.00
0.01
0.02
0.04
0.05
0.08
0.10
0.13
0.16
0.19
0.23
0.27
0.32
0.36
0.41
0.46
0.52
0.58
0.64
0.70

gpm or value

Fitting Loss (ft)

gpm or value
0.75

Fitting Loss (ft)

City of Kalamazoo
Station 5

Total Head Loss (ft)
0.00
0.00
0.01
0.02
0.04
0.06
0.08
0.11
0.14
0.17
0.21
0.26
0.30
0.35
0.41
0.47
0.53
0.60
0.66
0.74
0.82

Total Head Loss (ft)
0.00
0.00
0.02
0.04
0.07
0.10
0.15
0.20
0.25
0.32
0.39
0.47
0.56
0.65
0.75
0.85
0.97
1.09
1.21
1.35
1.49

10/3/2022

Minor Losses. 12"
Fittings: Number K value K Sum
Pipe Entrance 0 0.78 0.00
Pipe Exit 0 1.00 0.00
Valves (gate) 1 0.10 0.10
Valves (ball) 0 0.04 0.00
Valves (butterfly) 0 0.35 0.00
Valves (plug) 0 1.08 0.00
90 Deg. Bends 0 0.39 0.00
45 Deg. Bends 0 0.21 0.00
Tee (branch) 0 0.78 0.00
Tee (flow thru) 1 0.26 0.26
Valves (check) 0 1.30 0.00
Misc. 0 0.00 0.00

0.36
Minor Losses. 12"
Fittings: Number K value K Sum
Pipe Entrance 0 0.78 0.00
Pipe Exit 0 1.00 0.00
Valves (gate) 0 0.10 0.00
Valves (ball) 0 0.04 0.00
Valves (butterfly) 0 0.35 0.00
Valves (plug) 0 1.08 0.00
90 Deg. Bends 0 0.39 0.00
45 Deg. Bends 0 0.21 0.00
Tee (branch) 0 0.78 0.00
Tee (flow thru) 1 0.26 0.26
Valves (check) 0 1.30 0.00
Misc. 0 0.00 0.00

0.26
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City of Kalamazoo 10/3/2022

Station 5

Pipe Section 8 Greensand to GAC #1 Flow Modifier gpm or value

Nominal Diameter 12 inches 0

Pipe Type Ductile Iron

Actual Diameter 12.4 inches

Length 80 ft

C 130

K 1.82

Flow (gpm) Flow (gpm, w/ mod)  Velocity (fps) Friction Loss (ft) ~ Fitting Loss (ft)  Total Head Loss (ft) Minor Losses 12"
0 0 0.0 0.00 0.0 0.00 Fittings: Number K value K Sum

350 350 0.9 0.02 0.0 0.05 Pipe Entrance 0 0.78 0.00
700 700 19 0.09 0.1 0.19 Pipe Exit 0 1.00 0.00
1050 1050 2.8 0.19 0.2 0.41 Valves (gate) 0 0.10 0.00
1400 1400 3.7 0.32 0.4 0.72 Valves (ball) 0 0.04 0.00
1750 1750 4.7 0.49 0.6 1.10 Valves (butterfly) 0 0.35 0.00
2100 2100 5.6 0.69 0.9 1.57 Valves (plug) 0 1.08 0.00
2450 2450 6.5 0.91 1.2 211 90 Deg. Bends 4 0.39 1.56
2800 2800 7.4 117 1.6 2.74 45 Deg. Bends 0 0.21 0.00
3150 3150 8.4 1.45 20 3.44 Tee (branch) 0 0.78 0.00
3500 3500 9.3 1.77 24 4.21 Tee (flow thru) 1 0.26 0.26
3850 3850 10.2 211 3.0 5.07 Valves (check) 0 1.30 0.00
4200 4200 11.2 2.48 35 6.00 Misc. 0 0 0.00
4550 4550 121 2.87 41 7.01 1.82
4900 4900 13.0 3.29 4.8 8.09
5250 5250 14.0 3.74 55 9.25
5600 5600 14.9 4.22 6.3 10.48
5950 5950 15.8 4.72 7.1 11.79
6300 6300 16.7 5.24 7.9 13.17
6650 6650 17.7 5.80 8.8 14.63
7000 7000 18.6 6.37 9.8 16.16

Pipe Section 9 GAC #1 to GAC #2 influent Flow Modifier gpm or value

Nominal Diameter 8 inches 2

Pipe Type Ductile Iron

Actual Diameter 8.33 inches

Length 51.83 ft

C 130

K 1.27

Flow (gpm) Flow (gpm, w/ mod)  Velocity (fps) Friction Loss (ft)  Fitting Loss (ft)  Total Head Loss (ft) Minor Losses 8"
0 0 0.0 0.00 0.0 0.00 Fittings: Number K value K Sum

350 175 1.0 0.03 0.0 0.05 Pipe Entrance 0 0.78 0.00
700 350 21 0.11 0.1 0.20 Pipe Exit 0 1.00 0.00
1050 525 31 0.24 0.2 0.43 Valves (gate) 0 0.11 0.00
1400 700 4.1 0.40 0.3 0.74 Valves (ball) 0 0.04 0.00
1750 875 52 0.61 0.5 113 Valves (butterfly) 0 0.63 0.00
2100 1050 6.2 0.86 0.8 161 Valves (plug) 0 0.89 0.00
2450 1225 7.2 114 1.0 2.16 90 Deg. Bends 3 0.42 1.26
2800 1400 8.2 1.46 13 2.80 45 Deg. Bends 0 0.22 0.00
3150 1575 9.3 1.81 17 3.51 Tee (branch) 0 0.84 0.00
3500 1750 10.3 2.20 21 4.30 Tee (flow thru) 0 0.28 0.00
3850 1925 113 2.63 25 5.16 Valves (check) 0 1.40 0.00
4200 2100 12.4 3.08 3.0 6.10 12" x 8" reducer 1 0.01 0.01
4550 2275 13.4 3.58 35 7.12 1.27
4900 2450 14.4 4.10 4.1 8.21
5250 2625 15.5 4.66 4.7 9.38
5600 2800 16.5 5.25 5.4 10.62
5950 2975 17.5 5.88 6.1 11.93
6300 3150 18.6 6.53 6.8 13.32
6650 3325 19.6 7.22 7.6 14.78
7000 3500 20.6 7.94 8.4 16.32
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Pipe Section 10 16" x 12" reducer to existing 12" main on Flow Modifier

Nominal Diameter 12 inches

Pipe Type Ductile Iron

Actual Diameter 12.4 inches

Length 35.75 ft

C 130

K 1.09

Flow (gpm) Flow (gpm, w/ mod) Velocity (fps) Friction Loss (ft)
0 0 0.0 0.00

350 175 0.5 0.00
700 350 0.9 0.01
1050 525 14 0.02
1400 700 19 0.04
1750 875 23 0.06
2100 1050 2.8 0.09
2450 1225 33 0.11
2800 1400 3.7 0.15
3150 1575 4.2 0.18
3500 1750 4.7 0.22
3850 1925 5.1 0.26
4200 2100 5.6 0.31
4550 2275 6.0 0.36
4900 2450 6.5 0.41
5250 2625 7.0 0.46
5600 2800 7.4 0.52
5950 2975 7.9 0.58
6300 3150 8.4 0.65
6650 3325 8.8 0.72
7000 3500 9.3 0.79

Pipe Section 11 GAC #2 influent, GAC media, effluent Flow Modifier

Nominal Diameter 8 inches

Pipe Type Ductile Iron

Actual Diameter 8.33 inches

Length 101 ft

C 130

K 40.00

Flow (gpm) Flow (gpm, w/ mod) Velocity (fps) Friction Loss (ft)
0 0 0.0 0.00

350 175 1.0 0.06
700 350 21 0.22
1050 525 31 0.46
1400 700 4.1 0.79
1750 875 52 1.19
2100 1050 6.2 1.67
2450 1225 7.2 2.22
2800 1400 8.2 2.84
3150 1575 9.3 3.53
3500 1750 10.3 4.29
3850 1925 113 5.12
4200 2100 12.4 6.01
4550 2275 13.4 6.97
4900 2450 14.4 7.99
5250 2625 15.5 9.08
5600 2800 16.5 10.23
5950 2975 17.5 11.45
6300 3150 18.6 12.73
6650 3325 19.6 14.06
7000 3500 20.6 15.46

gpm or value

Fitting Loss (ft)

gpm or value

Fitting Loss (ft)

City of Kalamazoo 10/3/2022
Station 5
Total Head Loss (ft) Minor Losses 12"
0.00 Fittings: Number K value K Sum
0.01 Pipe Entrance 0 0.78 0.00
0.03 Pipe Exit 0 1.00 0.00
0.06 Valves (gate) 1 0.10 0.10
0.10 Valves (ball) 0 0.04 0.00
0.15 Valves (butterfly) 0 0.35 0.00
0.22 Valves (plug) 0 1.08 0.00
0.29 90 Deg. Bends 0 0.39 0.00
0.38 45 Deg. Bends 1 0.21 0.21
0.48 Tee (branch) 1 0.78 0.78
0.59 Tee (flow thru) 0 0.26 0.00
0.70 Valves (check) 0 1.30 0.00
0.83 Misc. 0 0.00 0.00
0.98 1.09
113
1.29
1.46
1.64
1.84
2.04
2.26
Total Head Loss (ft)  Bed Headloss each Minor Losses. 8"
0.00 0.00 Fittings: Number K value K Sum
3.35 131 Pipe Entrance 0 0.78 0.00
8.14 2.64 Pipe Exit 0 1.00 0.00
14.37 3.98 Valves (gate) 0 0.11 0.00
22.03 5.34 Valves (ball) 0 0.04 0.00
31.12 6.71 Valves (butterfly) 0 0.63 0.00
41.63 8.10 Valves (plug) 0 0.89 0.00
53.57 9.50 90 Deg. Bends 0 0.42 0.00
66.93 10.92 45 Deg. Bends 0 0.22 0.00
81.70 12.36 Tee (branch) 0 0.84 0.00
97.90 13.81 Tee (flow thru) 0 0.28 0.00
115.52 15.27 Basket strainer/fittings/pipe 2 20.00 40.00
134.55 16.75 misc 0 0 0.00
155.00 18.24 40.00
176.86 19.75
200.14 21.28
224.83 22.82
250.93 24.37
278.45 25.94
307.38 27.53
337.72 29.13
Page 6
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City of Kalamazoo 10/3/2022

Station 5

Pipe Section 12 Finished water GAC #2 to GAC #1 Flow Modifier gpm or value

Nominal Diameter 16 inches 0.5

Pipe Type Ductile Iron

Actual Diameter 16.54 inches

Length 36 ft

C 130

K 1.04

Flow (gpm) Flow (gpm, w/ mod)  Velocity (fps) Friction Loss (ft) ~ Fitting Loss (ft)  Total Head Loss (ft) Minor Losses 16"
0 0 0.0 0.00 0.0 0.00 Fittings: Number K value K Sum

350 175 0.3 0.00 0.0 0.00 Pipe Entrance 0 0.78 0.00
700 350 0.5 0.00 0.0 0.01 Pipe Exit 0 1.00 0.00
1050 525 0.8 0.01 0.0 0.02 Valves (gate) 0 0.10 0.00
1400 700 1.0 0.01 0.0 0.03 Valves (ball) 0 0.04 0.00
1750 875 13 0.02 0.0 0.04 Valves (butterfly) 0 0.35 0.00
2100 1050 1.6 0.02 0.0 0.06 Valves (plug) 0 1.10 0.00
2450 1225 1.8 0.03 0.1 0.08 90 Deg. Bends 0 0.39 0.00
2800 1400 21 0.04 0.1 0.11 45 Deg. Bends 0 0.21 0.00
3150 1575 24 0.04 0.1 0.13 Tee (branch) 1 0.78 0.78
3500 1750 2.6 0.05 0.1 0.16 Tee (flow thru) 1 0.26 0.26
3850 1925 29 0.06 0.1 0.20 Valves (check) 0 1.30 0.00
4200 2100 31 0.08 0.2 0.24 Misc. 0 0 0.00
4550 2275 34 0.09 0.2 0.27 1.04
4900 2450 3.7 0.10 0.2 0.32
5250 2625 39 0.12 0.2 0.36
5600 2800 4.2 0.13 0.3 0.41
5950 2975 44 0.14 0.3 0.46
6300 3150 4.7 0.16 0.4 0.52
6650 3325 5.0 0.18 0.4 0.58
7000 3500 5.2 0.20 0.4 0.64

Pipe Section 13 GAC #1 to flow meter Flow Modifier gpm or value

Nominal Diameter 16 inches 0

Pipe Type Ductile Iron

Actual Diameter 16.54 inches

Length 26 ft

C 130

K 0.19

Flow (gpm) Flow (gpm, w/ mod)  Velocity (fps) Friction Loss (ft)  Fitting Loss (ft)  Total Head Loss (ft) Minor Losses 16"
0 0 0.0 0.00 0.0 0.00 Fittings: Number K value K Sum

350 350 0.5 0.00 0.0 0.00 Pipe Entrance 0 0.78 0.00
700 700 1.0 0.01 0.0 0.01 Pipe Exit 0 1.00 0.00
1050 1050 1.6 0.02 0.0 0.02 Valves (gate) 0 0.10 0.00
1400 1400 21 0.03 0.0 0.04 Valves (ball) 0 0.04 0.00
1750 1750 26 0.04 0.0 0.06 Valves (butterfly) 0 0.35 0.00
2100 2100 31 0.05 0.0 0.08 Valves (plug) 0 1.10 0.00
2450 2450 37 0.07 0.0 0.11 90 Deg. Bends 0 0.39 0.00
2800 2800 4.2 0.09 0.1 0.15 45 Deg. Bends 0 0.21 0.00
3150 3150 4.7 0.12 0.1 0.18 Tee (branch) 0 0.78 0.00
3500 3500 5.2 0.14 0.1 0.22 Tee (flow thru) 0 0.26 0.00
3850 3850 58 0.17 0.1 0.27 Valves (check) 0 1.30 0.00
4200 4200 6.3 0.20 0.1 0.31 16"x8" reducer 1 0.19 0.19
4550 4550 6.8 0.23 0.1 0.37 0.19
4900 4900 73 0.26 0.2 0.42
5250 5250 7.8 0.30 0.2 0.48
5600 5600 8.4 0.34 0.2 0.54
5950 5950 8.9 0.38 0.2 0.61
6300 6300 9.4 0.42 0.3 0.68
6650 6650 9.9 0.46 0.3 0.76
7000 7000 10.5 0.51 0.3 0.83
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City of Kalamazoo

Station 5
Pipe Section 14 Flow meter Flow Modifier gpm or value
Nominal Diameter 8 inches 0
Pipe Type Ductile Iron
Actual Diameter 8.33 inches
Length 0 ft
C 130
K 0.30
Flow (gpm) Flow (gpm, w/ mod) Velocity (fps) Friction Loss (ft)  Fitting Loss (ft) ~ Total Head Loss (ft)
0 0 0.0 0.00 0.0 0.00
350 350 21 0.00 0.0 0.02
700 700 4.1 0.00 0.1 0.08
1050 1050 6.2 0.00 0.2 0.18
1400 1400 8.2 0.00 0.3 0.32
1750 1750 10.3 0.00 0.5 0.50
2100 2100 12.4 0.00 0.7 0.71
2450 2450 14.4 0.00 1.0 0.97
2800 2800 16.5 0.00 13 1.27
3150 3150 18.6 0.00 1.6 1.60
3500 3500 20.6 0.00 2.0 1.98
3850 3850 22.7 0.00 24 2.40
4200 4200 24.7 0.00 29 2.85
4550 4550 26.8 0.00 33 3.35
4900 4900 28.9 0.00 3.9 3.88
5250 5250 309 0.00 45 4.46
5600 5600 33.0 0.00 5.1 5.07
5950 5950 35.0 0.00 5.7 5.72
6300 6300 37.1 0.00 6.4 6.42
6650 6650 39.2 0.00 7.1 7.15
7000 7000 41.2 0.00 7.9 7.92
Pipe Section 15 Building to Michigan St. Flow Modifier gpm or value
Nominal Diameter 16 inches 0
Pipe Type Ductile Iron
Actual Diameter 16.54 inches
Length 475 ft
C 130
K 1.77
Flow (gpm) Flow (gpm, w/ mod) Velocity (fps) Friction Loss (ft)  Fitting Loss (ft) ~ Total Head Loss (ft)
0 0 0.0 0.00 0.0 0.00
350 350 0.5 0.04 0.0 0.04
700 700 1.0 0.13 0.0 0.16
1050 1050 1.6 0.28 0.1 0.35
1400 1400 21 0.47 0.1 0.59
1750 1750 26 0.72 0.2 0.90
2100 2100 31 1.00 0.3 1.27
2450 2450 37 134 0.4 1.70
2800 2800 4.2 171 0.5 2.19
3150 3150 4.7 213 0.6 2.74
3500 3500 5.2 2.58 0.8 3.34
3850 3850 58 3.08 0.9 3.99
4200 4200 6.3 3.62 1.1 4.70
4550 4550 6.8 4.20 13 5.47
4900 4900 73 4.82 15 6.29
5250 5250 7.8 5.47 1.7 7.16
5600 5600 8.4 6.17 19 8.09
5950 5950 8.9 6.90 22 9.07
6300 6300 9.4 7.67 24 10.10
6650 6650 9.9 8.47 2.7 11.19
7000 7000 10.5 9.32 3.0 12.32
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Minor Losses. 8"
Fittings: Number K value K Sum
Pipe Entrance 0 0.78 0.00
Pipe Exit 0 1.00 0.00
Valves (gate) 0 0.11 0.00
Valves (ball) 0 0.04 0.00
Valves (butterfly) 0 0.63 0.00
Valves (plug) 0 0.89 0.00
90 Deg. Bends 0 0.42 0.00
45 Deg. Bends 0 0.22 0.00
Tee (branch) 0 0.84 0.00
Tee (flow thru) 1 0.28 0.28
Valves (check) 0 1.40 0.00
8"x16" expansion 1 0.02 0.02

0.30
Minor Losses. 16"
Fittings: Number K value K Sum
Pipe Entrance 0 0.78 0.00
Pipe Exit 0 1.00 0.00
Valves (gate) 0 0.10 0.00
Valves (ball) 0 0.04 0.00
Valves (butterfly) 0 0.35 0.00
Valves (plug) 0 1.10 0.00
90 Deg. Bends 2 0.39 0.78
45 Deg. Bends 2 0.21 0.42
Tee (branch) 0 0.78 0.00
Tee (flow thru) 2 0.26 0.52
Valves (check) 0 1.30 0.00
16" x 12" reducer 1 0.05 0.05

1.77

Page 8



APPENDIX B

Hydraulic Model Analysis



Memorandum

Date: September 22, 2021

To: Anna Crandall

Company: City of Kalamazoo Water Resources Division

From: Julie Feria

Project#: 2180076

Re: PS 5 Rebuild Hydraulic Model Analysis

Pump Station (PS) 5 is being rebuilt in the Intermediate Pressure District. To inform the design
of the station rebuild, the hydraulic model of the City of Kalamazoo Water System was used to
simulate the needed total dynamic head (TDH) of the pump station and to simulate the impact of
different PS 5 flow rates on cycling of the Mt. Olivet and Parchment elevated tanks.

Assumptions

1. Stations 10 and 23 were assumed to be closed for all scenarios, isolating the Intermediate
Pressure District and the City of Parchment from the rest of the water system.

2. PS 14 was assumed to be closed for some scenarios and was assumed to be utilized as a
peaking station for other scenarios. The eventual goal is to provide treatment for water
from both PS 14 and PS 5 at the current PS 5 site.

3. Average day and maximum demands for the Intermediate Pressure District and the City
of Parchment were taken from the 2017 Water System Reliability Study.

a. Average Day Demand: 1,260 gpm
b. Maximum Day Demand: 2,800 gpm

4. Tank trend graphs are based on a simulated diurnal curve, with an hourly peaking factor

of 1.7 times the average day or maximum day demand.

Analysis with PS 14 as a Peaking Station

If the design flow rate of PS 5 is unable to meet projected demands, PS 14 will need to be utilized
as a peaking station, turning on when the Mt. Olivet Tank level drops below 70% full. The model
was used to simulate the following flow rates at PS 5 with PS 14 as a peaking station: 700 gpm,
1,000 gpm, and 1,400 gpm. Table 1 show the modeled discharge head elevation at PS 5 for each
flow rate, to be used in selecting the design TDH. Figures 1A and 1B illustrate simulated tank
levels for each flow rate for average day and maximum day demands, respectively.

1707 S. Park St., Ste. 200  Kalamazoo, MI 49001 t. 269-372-1158 f. 616-364-6955 www.preinnewhof.com
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See Basis of Design

Table 1. Modeled Discharge Elevation Range with PS 14 as a Peaking Station  1ydraulic Calculations

. ) i (Appendix A).

Scenario PS 5 Flow Rate (gpm) Modeled Discharge Head Elevation (ft)

Maximum TDH 700 981

Minimum TDH 700 895

Maximum TDH 1,000 992

Minimum TDH 1,000 907

Maximum TDH 1,400 1,012

Minimum TDH 1,400 924

Maximum TDH 1,800 1,038

Minimum TDH 1,800 943

Notes: 1. Maximum TDH scenario assumes system demand is zero, and tanks are 95% full.

2. Minimum TDH scenario assumes peak hour system demand with tanks at 60% full.
3. PS 14 assumed to be off for TDH calculation scenarios. Proposed Oxidation tank FF = 774.5 with water level
4. The PS 5 pump elevation is approximately 762 feet. maintained at 15' via use of VFDs on High Service

5. Discharge head elevation does not include station losses. Pumps for a pumping level of 789.5 in the tank.

The modeled discharge head elevations for PS 5 flow rates of 1,000 gpm and 1,400 gpm
result in discharge pressures over 100 psi. A significant cause of head loss is the lack of
transmission between PS 5 and the Mt. Olivet Tank. The 8-inch main on Mt. Olivet Road in
particular results in high head loss at high flow rates. Transmission improvements are
recommended to prevent high pressures if the flow rate of PS 5 is increased from existing
conditions.

As shown in Figure 1A, PS 14 does not turn on as often when PS 5 is operating at 1,400
gpm, resulting in tank levels remaining low throughout the day. This could be addressed with
a higher “pump on” elevation setting for PS 14. Even with PS 14 as a peaking station, the
simulated flow rates of 700 gpm and 1,000 gpm at PS 5 are not sufficient to keep tank levels
up during maximum day demands. Figure 1B shows that PS 5 at 1,400 gpm results in the Mt.
Olivet Tank level dropping to 957.5 feet. A flow rate of 1,800 gpm is needed to keep the Mt.
Olivet Tank low level at 959 feet, under simulated demand patterns.

Analysis with PS 14 Closed (PS 5 only Supply Location)

Since PS 14 is currently master planned to be piped to PS 5 for treatment, the model was also
used to look at flow rates greater than 1,400 gpm at PS 5. Due to the need for more transmission
between PS 5 and the Mt. Olivet Tank to reduce discharge pressures, future transmission routes
of 12-inch main and 16-inch main between PS 5 and the Mt. Olivet Tank were also simulated.

Table 2 provides the modeled discharge head elevation for PS 5 at flow rates of 2,800 gpm and
3,800 gpm for existing water main, a future 12-inch transmission route, and a future 16-inch
transmission route. The 3,800 gpm flow rate was selected due to its ability to maintain the Mt.
Olivet Tank at 60% full during maximum day demands. Discharge head elevations show that
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transmission improvements are necessary at these higher flow rates to maintain pressures below
150 psi at the PS 5 discharge.

Figure 2 shows tank trending for PS 5 at 2,800 gpm under average day demand conditions.
Figure 3 illustrates trending for PS 5 at 2,800 gpm under existing maximum day demand
conditions with transmission improvements, and Figure 4 shows trending for PS 5 at 3,800 gpm
under existing and projected maximum day demand conditions with transmission improvements.

Table 2. Modeled Discharge Elevation Range with PS 5 as the Only Station

Scenario ;::::;:::Lon PS5 FIO“(’g?r:‘e) Modeled Discharge Head Elevation (ft)
Maximum TDH Existing Water Main 2,800 1,124
Minimum TDH Existing Water Main 2,800 990
Maximum TDH Existing Water Main 3,800 1,241
Minimum TDH Existing Water Main 3,800 1,049
Maximum TDH 12” Transmission 2,800 1,032
Minimum TDH 12” Transmission 2,800 970
Maximum TDH 12” Transmission 3,800 1,080
Minimum TDH 12” Transmission 3,800 994
Maximum TDH 16” Transmission 2,800 994
Minimum TDH 16” Transmission 2,800 964
Maximum TDH 16” Transmission 3,800 1,012
Minimum TDH 16” Transmission 3,800 973

Notes: 1. Maximum TDH scenario assumes system demand is zero, and tanks are 95% full.
2. Minimum TDH scenario assumes peak hour system demand with tanks at 60% full.
3. The PS 5 pump elevation is approximately 762 feet.
4. Discharge head elevation does not include station losses.
5. The transmission route was modeled as the most direct route between PS 5 and the Mt. Olivet Tank.

Conclusion

According to the existing hydraulic model, to maintain tank levels at 70% full for average day
demands and 60% full for maximum day demands, PS 5 must be able to provide approximately
1,800 gpm if PS 14 will be maintained as a separate peaking station. PS 5 must be able to provide
approximately 3,800 gpm when PS 14 is piped to PS 5 for treatment. Calibration of the model to
current tank trending and demand patterns would give more confidence in selecting a specific
flow rate for design. Transmission improvements between PS 5 and the Mt. Olivet Tank are
recommended to keep discharge pressures at PS 5 within an acceptable range, especially if PS 5
is the only supply location.
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Figure 1A: Simulated Tank Levels with PS 14 as Peaking Station (Average Day Demand)

Mt. Olivet Tank

AA

AVA
[\

\ Y

b\

\
\\J

\
BV AN

0:00

12:00

Time

Parchment Tank

945

944

943 -

942 T |'

o\

939

Water Surface Elevation (ft)

938

937

——PS 5at 1,400 GPM
936 PS 5 at 1,000 GPM
——PS 5 at 700 GPM

935

0:00 12:00

Time

S:\2018\2180076 City of Kalamazoo\DNC\PS 5 Rebuild\mem 2021 09 22 PS 5 Rebuild Analysis.docx



Anna Crandall
September 22, 2021

Page 5

Figure 1B: Simulated Tank Levels with PS 14 as Peaking Station (Maximum Day Demand)
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Figure 2: Simulated Tank Levels with PS 5 at 2,800 gpm (Average Day Demand)
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Figure 3: Simulated Tank Levels with PS 5 at 2,800 gpm with Transmission Improvements (Existing Maximum Day Demand)
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Figure 4: Simulated Tank Levels with PS 5 at 3,800 gpm with Transmission Improvements (Existing and Projected Maximum Day Demand)
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INTRODUCTION

Calgon Carbon Corporation, hereinafter CCC, conducted an Accelerated Column Test (ACT) at
the request of the Kalamazoo Water Treatment Plant to determine the performance of Filtrasorb
400 (F400) granular activated carbon (GAC) for the removal of total organic carbon (TOC) and
Per- and Polyfluoroalkyl Substances (PFAS) from drinking water sourced from the treatment
plant. The ACT simulated a M12-40 system with a flow rate of 700 gpm operating for two
years.

Filtrasorb F400 is a 12x40 mesh granular activated carbon with a 1000 Iodine number that is
commonly used in municipal water applications. F400 is manufactured from select grades of
bituminous coal through CCC’s reagglomeration process.

Due to their useful properties, such as oil and water repellency, PFAS have been used in a
variety of manufacturing processes since the mid-20'™ century. Some PFAS are problematic
because of their stability and persistence in the environment, mobility, and bioaccumulative
nature. Pefluoroalkyl substances, where every carbon atom in the chain is saturated with fluorine
atoms, are generally separated into two main categories: perfluoroalkyl sulfonates and
perfluoroalkyl carboxylates, of which PFOS and PFOA are respective examples. The EPA
Health Advisory Exposure Limit for combined perfluorooctane sulfonic acid (PFOS) and
perfluorooctanoic acid (PFOA) is 70 ng/L (ppt) in treated water. In addition, the Michigan PFAS
Action Response Team Science Advisory Work Group (MPART SAWG) provided the health-
based values (HBV) listed in Table 1. These are being used as a starting point for the rulemaking
process, as Michigan works toward draft Maximum Contaminant Levels for PFAS.

Table 1. HBVs for PFAS in Michigan

PFAS Name Potable water HBV
Perfluorononanoic acid PFNA 6 ppt
Perfluorooctanoic acid PFOA 8 ppt
Perfluorooctanesulfonic acid PFOS 16 ppt
Perfluorohexanesulfonic acid PFHxS 51 ppt
Hexafluoropropylene oxide dimer | GenX 370 ppt
Perfluorobutanesulfonic acid PFBS 420 ppt
Perfluorohexanoic acid PFHxA 400,000 ppt

SUMMARY and CONCLUSIONS

The ACT was conducted using virgin F400 activated carbon to determine the effective bed life
for the removal of the target PFAS compounds, PFBS, PFHxS, PFOA, and PFOS spiked in the
water. The column test was designed to simulate treatment through a 12-ft. GAC adsorption

vessel containing 40,000 Ibs. of GAC (Model 12-40), operating at 700 gpm and providing 12.1
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minutes of Empty Bed Contact Time (EBCT) based on apparent density (AD) packing; 14.0
minutes after back-washing and bed expansion. The feed water was spiked with an additional 25
ppt PFBS, 25 ppt PFHxS, 25 ppt PFOA, and 25 ppt PFOS to ensure breakthrough would be
achieved for most compounds during the study. Complete simulation details are shown in Table
3. At completion, the ACT simulated 770 days of operation and 776 million gallons of water
treated.

PFAS and TOC breakthrough curves are shown in Figure 1 and raw data is shown in Table 2.
PFOS is not shown because breakthrough was never detected in the effluent.

The following conclusions may be drawn from the test results:

e The TOC in the feed was measured to be 0.92 ppm. After spiking, the PFAS concentrations
were PFBS (26.3 ppt), PFHxS (21.3 ppt), PFOA (22.3 ppt), and PFOS (24.3 ppt).

e PFAS compounds were successfully removed by F400 GAC. PFOS in the effluent remained
below the limit of detection of ~1.8 ppt for the entire duration of the ACT. PFOA was
detected after 474 simulated days (478 million gallons treated) and approached the HBV of 8
ppt by the end of the 770-day simulation (Figure 1). PFHxS was detected in the effluent after
529 simulated days (533 million gallons treated) and PFBS was detected after 309 days (311
million gallons treated). The mass transfer zone (MTZ) for PFOA occupies 53% of the
adsorber (7.3 minutes), and the MTZ for PFBS occupies 42% of the adsorber (5.9 minutes).

e Carbon change out at 474 days (478 million gallons treated) based on PFOA effluent
detection corresponds to a Carbon Usage Rate (CUR) of 0.083 Ib. GAC / 1000 gallons
treated, and carbon change out at 770 days corresponds to a CUR of 0.051 Ib. GAC / 1000
gallons treated based on the average feed PFOA concentration of 22.3 ppt.
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Table 2. Raw data

Feed 1 2/5/2020 - -- -- 0.87 29 21 1.9 14 22 21 2.0
Feed 2 2/6/2020 - -- -- 0.97 - - -- -- - - -
Feed 3 3/6/2020 - - - 0.88 27 23 2.1 <1.8 22 24 <1.8
Feed 4 3/31/2020 - - - 0.96 23 20 <1.8 2.2 29 22 <1.8
3 2/6/20 8:00 12.1 12.2 1,424 <0.1 - - -- - - - -
4 2/7/20 8:00 25.9 26.1 3,064 -- <19 | <19 <2.6 6.3 <19 | <1.9 <1.9
5 2/8/20 8:00 40.2 40.5 4,838 0.20 - - - - - - -
6 2/9/20 8:00 54.6 55.0 6,612 - <1.8 | <1.8 <1.8 7.0 <1.8 | <1.8 | <1.8
7 2/10/20 8:00 68.9 69.5 8,386 0.23 - - - - - - -
8 2/11/20 8:00 82.4 83.0 9,941 -- <19 | <1.9 <1.9 4.2 <19 | <19 | <19
9 2/12/20 8:00 98.1 98.9 12,079 0.40 - - -- - - - -
10 2/13/20 8:00 113 114 14,014 -- <1.7 | <1.7 <1.7 2.1 <1.7 | <1.7 <1.7
11 2/14/20 8:00 127 128 15,762 0.44 - -- -- -- - - -
12 2/15/20 8:00 141 142 17,433 -- <1.8 | <1.8 <1.8 3.8 <1.8 | <1.8 <1.8
13 2/17/20 8:00 169 171 20,776 0.57 - -- -- -- - - -
14 2/19/20 8:00 197 199 24,152 -- <1.8 | <1.8 <1.8 3.4 <1.8 | <1.8 <1.8
15 2/21/20 8:00 225 227 27,548 0.69 - - - - - - -
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16 2/23/20 8:00 253 255 30,887 - <1.8 | <1.8 <1.8 3.1 <1.8 | <1.8 | <1.8
17 2/25/20 8:00 281 283 34,227 0.72 == == - - == == ==
18 2/27/20 8:00 309 311 37,533 - <1.8 | <1.8 <1.8 4.0 <1.8 | <1.8 | <1.8
19 2/29/20 8:00 336 339 40,839 0.71 = = = = = = =
20 3/2/20 8:00 364 367 44,145 = 20 | <19 <1.9 3.0 <19 | <19 | <19
21 3/4/20 8:00 392 395 47,462 0.77 = = = = = = =
22 3/6/20 8:00 420 423 50,798 = 4.2 <1.8 <1.8 6.2 <1.8 | <1.8 1.9
23 3/8/20 8:00 447 451 53,968 0.79 = = = = - - -
24 3/10/20 8:00 474 478 57,139 = 7.5 <1.9 <1.9 3.0 <19 | <19 2.1
25 3/12/20 8:00 500 504 60,043 0.79 = = = = - - -
26 3/14/20 8:00 529 533 63,710 == 13 <1.8 <1.8 2.4 <1.8 | 3.9 2.4
27 3/16/20 8:00 558 563 67,377 0.87 = = = = = = =
28 3/18/20 8:00 588 593 71,207 = 17 2.3 1.9 3 <1.8 | 4.3 2.3
29 3/20/20 8:00 618 623 74,989 0.87 = = = = = = =
31 3/24/20 8:00 674 680 81,865 = 20 3.1 <1.9 4.1 <19 | 4.9 2.1
33 3/29/20 8:00 743 749 89,907 0.92 = = = = = = =
34 3/31/20 8:00 770 776 93,008 == 19 3.4 <2.0 <20 | <20 | 7.9 <2.0
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Table 3. ACT design parameters

Parameter Full-Scale Adsorber ACT
ACT Scale Factor -- 14.1
Carbon Mesh Size 12x40 100x325
Mean Particle Diameter 1.11 mm 0.10 mm
*Carbon A.D. 0.577 g/mL 0.567 g/mL
Adsorber 1.D. 12 ft 0.46 cm
Weight of Carbon in Adsorber 40,000 Ibs. 2.00 g
Flow Rate 700 gpm 4.2 mL/min
EBCT 13.96 min 50 sec
Operation Time 770 days 55 days
Volume of Water Treated 776 million gallons 87 gallons

*Full-scale uses the average AD for F400, ACT uses the specific AD of the carbon
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EXPERIMENTAL

ACT Design

The ACT simulated a 12-ft. adsorber containing 40,000 lbs. of F400 12x40, operating at 700
gpm, and providing 14 minutes of EBCT after backwashing. See Table 2 for design parameters
used in the simulation. The ACT ran for 770 simulated days (776 million gallons treated). A
description of the ACT is shown in Appendix A.

ACT Carbon Preparation

A current production sample of virgin F400 GAC was systematically re-sized to 100x325 mesh
for use in the ACT. The test carbon was dried at 105° C for 16 hours and allowed to cool in a
desiccator. Prior to the introduction of the challenge water, the column was pre-wetted with
deionized water for approximately 16 hours.

ACT Influent Preparation

CCC received two 55-gallon plastic drums on January 31, 2020. The feed was spiked with an
additional 25 ppt of each of the following compounds: PFBS, PFHxS, PFOA, and PFOS. A total
of 87 gallons was consumed throughout the course of the ACT.

ACT Sampling

Samples were collected once per day via an automated sample collector. The effluent was
collected into 8-0z plastic bottles. The TOC samples were collected manually into 40 mL vials
from the 8-0z bottles.

The flow rate of the ACT was closely monitored throughout the study. Composite samples of
each ACT effluent, minus discrete samples for testing, were collected at least three times per
week. From these data, average flow rates were calculated, and the flow rate was adjusted as
necessary.

Analytical

TOC samples were analyzed in CCC’s analytical laboratory using SM 5310B Total Organic
Carbon, High Temperature Combustion. PFAS samples were analyzed by Eurofins Lancaster
Laboratories using EPA 537 Version 1.1 Modified.
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Appendix A: Accelerated Column Test Protocol

The Accelerated Column Test (ACT) procedure uses a miniature carbon-filled column to rapidly
simulate the adsorption breakthrough curve that would be obtained by treating an aqueous stream
in a large adsorption system. This technique, developed by Calgon Carbon Corporation’s
Research and Development, has been shown to accurately simulate the carbon treatment of a
wide range of waters and wastewaters under various conditions.

The principle advantage of the ACT procedure compared to the one-inch diameter column
adsorption test is its increased speed. Typically, an ACT can be completed in 1/20th to 1/10th of
the time required for a one-inch diameter study. The basic description of the ACT system is
defined in the article, “High Pressure Technique for Rapid Screening of Activated Carbons for
Use in Potable Water.” 1

Scale factors for sizing the full-scale adsorbers from the ACT data are developed by a
proprietary method based on the chemistry of adsorption on activated carbon. To predict the
volume breakthrough curve for the full-scale adsorber, the ACT results must be multiplied by the
volume scale factor determined for each carbon type. The time breakthrough curve for the full-
scale adsorber can be calculated by either of two methods. First, one can divide the predicted
volumes calculated above by the flow rate of the full-scale system. Second, one can multiply the
run time by the scale factor determined for each carbon type.

' Rosene, M.R., R. T. Deithorn, J. R. Lutchko, and N.J. Wagner, “High Pressure Technique for
Rapid Screening of Activated Carbon for Use in Potable Water,” Activated Carbon Adsorption
of Organics from the Aqueous Phase, Vol. 1. 1. H. Suffet and M. J. McGuire, editors, Ann Arbor
Science, Ann Arbor, MI Chapter 15 (1980)
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Appendix B: Sales Spec Sheet
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1 INTRODUCTION

In Richland Township in the M-89 corridor, there is a facility identified as 34™ Street Production
Plated Plastics Company. That facility was closed in 1991 but the site had contamination from heavy
metals and chlorinated volatile organic compounds. The site has an active groundwater

extraction/treatment system and in 2018, PFAS was discovered in the system.

Groundwater flow from the site extends southward and southeastward into both Richland and Ross
Townships. Groundwater sampling by the State of Michigan has revealed exceedances of current

Michigan PFAS criteria in both townships. Additionally, both Chromium 6 and Nickel continue to
migrate from the site into the townships. The primary project goal is to provide a permanent, long-

term solution to contamination free drinking water source for the local residents and businesses.

2 BACKGROUND

2.1 Study and Service Area

The extent of the project area is illustrated in Figure 1 and is labelled as Phase 1. This area is
proposed for fiscal year 2025. The area is bounded on the east by N 37" Street and N 36" Street,
and by E D Avenue and E CD Avenue connecting them. The northern boundary is the
intersection of E C Avenue and West Gull Lake Drive. The project extends west and south to tie
into the existing water main on E C Avenue, N 35% Street, E D Avenue, M-89, and E DE
Avenue. It also includes the neighborhoods along Lake Vista Drive, Delmar, Littlefield,
Sherbrook, and Merrimac Street. No water main currently exists in the project area. The area is
currently composed of 260 developed properties supplied with private wells. A comprehensive
review of the current and future needs and development within the project area can be found in

the latest City of Kalamazoo Water Reliability Study.

The project area crosses potential water withdrawal site WSSN 2013239 for 0.15 miles on N 37%
St and E D Ave. The proposed water main will have no effects on this potential water

withdrawal site.

2.2 Population
Based on the assumptions of the Water Model Analysis Memo dated September 5, 2023 included

in Appendix G, the current population of the project area is approximated to be 650 people.

3
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Based on the 2022 Kalamazoo Water Reliability Study, Richland Township is expected to
increase population by approximately 11.6% by the year 2042. Therefore, it is estimated that the

population in the new service area will increase to approximately 729 people in 2045.

2.3 Existing Environmental Evaluation

2.3.1 Cultural and Historic Resources

2.3.1.1 THPO We have contacted all of the local Tribal Organizations who have
confirmed there are no known cultural resources which may be impacted within the

project areas. Copies of these correspondences are included in Appendix A.

2.3.1.2 SHPO The proposed projects will not impact existing structures in work
areas. Therefore, no historic or archaeological sites will be impacted by the construction
of the proposed project. A historical and environmental evaluation was performed by
Orbis Environmental Consulting who is a State of Michigan approved consultant for this

work. Their report of no impact is included in Appendix B.

2.3.2 Air Quality

There are no project activities which will affect air quality.

2.3.3 Wetlands
There is no project work proposed in wetland areas as can be seen in Figure 2.

2.3.4 Great Lakes Shorelands, Coastal Zones, and Coastal Management Areas

There is no project work which will affect great lakes shorelands, coastal zones, or coastal

management areas.

2.3.5 Floodplains

There are no floodplains within the project area, as can be seen in Figure 3.

2.3.6 Natural or Wild and Scenic Rivers

There is no project work which will affect these areas.

4
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2.3.7 Major Surface Waters

In Ross Township, Gull Creek will be crossed at three locations at E DE Avenue, M-89, and
E D Avenue as can be seen in Figure 1. At each of these locations, horizontal directional
drilling methods are proposed to be used to avoid impacting the waterways. In Richland
Township, a stream will be crossed on East DE Avenue approximately 4,000 feet west of N
37th Street. Although this stream may be crossed using open trench methods, no permanent
changes will be made to the stream. EGLE permitting will be obtained for the construction of

all stream crossings.

There is no project work which will affect Gull Lake or other major bodies of water.

2.3.8 Topography

There are no proposed topographical changes in the project.

2.3.9 Geology

There are no proposed changes to local geology nor is any dewatering anticipated.

It is not anticipated that contamination will affect the construction of the proposed project as
all work will be within existing utility corridors. Corridors have been reviewed and no

contamination is expected to be encountered.

2.3.10 Soil Types

Based on the USDA Web Soil Survey, local soils consist primarily of sandy loams and clay

loams. No import of material or export of native material is anticipated.

2.3.11 Agricultural Resources
All of the proposed water main will be placed within existing road right-of-way and will not

impact any adjacent farmlands.

2.3.12 Fauna and Flora

The proposed project work will be within the existing road right-of-way and will not impact
fauna or flora within the project areas. Although the habitats of the Indiana bat (endangered)
and the Northern long-eared bat (threatened) have the potential to be encountered as they
typically roost under bark or in crevices in trees, if tree removal or trimming is required, it

will be performed between October 15 and March 31 to prevent disruption of roosting bats.
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The typical habitats of the Eastern Massasauga Rattlesnake (threatened) and the Whooping
Crane (experimental population, non-essential) include stream beds, which are near our
project area. The current plan is to utilize horizontal directional drilling methods to avoid
impacts to existing streams. The clearance report through the National Fish and Wildlife

Service is included in Appendix C.

2.4 Existing System
There are 260 developed properties within the project area which are supplied with water

from private wells. There is currently no public water supply available to these properties.

The City of Kalamazoo currently provides municipal water to Richland Township through a
water service agreement. The City of Kalamazoo and Ross Township are establishing a water

service agreement in anticipation of this extension project.

Appendix G contains the report summarizing the modeling results of adding the existing
Richland/Ross system to the Kalamazoo system. Based on the modeling, the existing system

can support both current and future demand in the proposed project area.

The City of Kalamazoo system is supplied by several well fields n various locations
throughout the system. The entire system has approximately 73,440 Residential Equivalent
Units currently served. A full summary and analysis of the Kalamazoo water system is

available in the latest Water Reliability Study.

2.5 Need for the Project

2.5.1 Standards Compliance and Reliability

Several State of Michigan monitoring wells have detected unacceptable levels of PFAS in

Richland and Ross Townships within the project area, as can be seen in Figure 4.

The water main installation will effectively address water safety concerns for the 260
properties and approximated 650 residents. The City of Kalamazoo water system is currently
in compliance with all drinking water standards and has the capacity to serve the affected

arca.
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2.5.2 Orders of Enforcement Action

Currently the City of Kalamazoo is under an enforcement action to complete system-wide

corrosion control optimization.

2.5.3 Drinking Water Quality Problems

The City of Kalamazoo water system is currently not providing water to the affected area.
There are currently 260 private wells in the project area which are impacted by the PFAS to
varying degrees. The proposed project is designed to provide water free of PFAS to the

Richland and Ross Township residents in the affected areas.

2.6 Projected Future Needs

The project area is not currently fully developed. Based on current zoning/land use maps, and
land use may change in future years. Appendix G contains the report summarizing the modeling
results of adding the existing Richland/Ross system to the Kalamazoo system. Based on the
modeling, the existing system can support both current and future demand in the proposed project

arca.

NEW WATER SUPPLY WELL PROCEDURES

No new wells are proposed.

ANALYSIS OF ALTERNATIVES

4.1 No Action
This alternative is not acceptable to any of the communities as it does not address the immediate

health concern or provide any other long-term solution.

4.2 Optimum Performance of the Existing System
There are no current or foreseen operational issues with the existing water system which would

prevent/hinder the proposed water main extensions into Richland and Ross Townships.

4.3 Regionalization — Extension of the City of Kalamazoo Water System
The City of Kalamazoo is the regional water provider and will continue to be in the future. No

other regional alternatives exist. The City of Kalamazoo water system is immediately adjacent to
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the area of Richland/Ross Townships affected by the PFAS contamination. The new water main
is proposed to tie into the existing water mains on E C Avenue, N 35™ Street, E D Avenue, M-89,
and E DE Avenue. No other routes will effectively reach the properties proposed for new water
main. The Kalamazoo system has the capacity to meet all the demands in the Richland/Ross
Townships area proposed to be served by the system extension. The City of Kalamazoo
currently provides municipal water to Richland Township through a water service agreement.
The City of Kalamazoo and Ross Township are establishing a water service agreement in

anticipation of this extension project.

4.4 Monetary Evaluation

Although there are no alternatives to the proposed water main extension, a present worth

analysis for the water main is provided in Figure 6.

4.5 Environmental Evaluation

4.5.1 Cultural and Historic Resources

45.1.1 THPO: We have contacted all of the local Tribal Organizations who have
confirmed there are no known cultural resources which may be impacted within the

project areas. Copies of these correspondences are included in Appendix A.

45.1.2 SHPO: The proposed projects may have impact if there exists previously
undisturbed soils within the road right-of-way in several areas. "A historical and
environmental evaluation was performed by Orbis Environmental Consulting who is a
State of Michigan approved consultant for this work. Their report of potential impact is
included in Appendix B. They have recommended a supplemental survey of several

specific sites, after which a final determination of effect will be made.

4.5.2 Air Quality

There are no project activities which will affect air quality.

8
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4.5.3 Wetlands
There is no project work proposed in wetland areas as can be seen in Figure 2.

4.5.4 Great Lakes Shorelands, Coastal Zones, and Coastal Management Areas

There is no project work which will affect great lakes shorelands, coastal zones, or coastal

management areas.

4.5.5 Floodplains

There are no floodplains within the project area, as can be seen in Figure 3.

4.5.6 Natural or Wild and Scenic Rivers

There is no project work which will affect these areas.

4.5.7 Major Surface Waters

In Ross Township, Gull Creek will be crossed at three locations at E DE Avenue, M-89, and
E D Avenue as can be seen in Figure 1. At each of these locations, horizontal directional
drilling methods are proposed to be used to avoid impacting the waterways. In Richland
Township, a stream will be crossed on East DE Avenue approximately 4,000 feet west of N
37th Street. Although this stream may be crossed using open trench methods, no permanent
changes will be made to the stream. EGLE permitting will be obtained for the construction of

all stream crossings.

There is no project work which will affect Gull Lake or other major bodies of water.

4.5.8 Topography

There are no proposed topographical changes in the project.

4.5.9 Geology

There are no proposed changes to local geology nor is any dewatering anticipated.

It is not anticipated that contamination will affect the construction of the proposed project as
all work will be within existing utility corridors. Corridors have been reviewed and no
contamination is expected to be encountered. An environmental corridor review

memorandum is included in Appendix H.
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4.5.10 Soil Types

Based on the USDA Web Soil Survey, local soils consist primarily of sandy loams and clay

loams. No import of material or export of native material is anticipated.

4.5.11 Agricultural Resources
All of the proposed water main will be placed within existing road right-of-way and will not

impact any adjacent farmlands.

4.5.12 Fauna and Flora

The proposed project work will be within the existing road right-of-way and will not impact
fauna or flora within the project areas. Although the habitats of the Indiana bat (endangered)
and the Northern long-eared bat (threatened) have the potential to be encountered as they
typically roost under bark or in crevices in trees, if tree removal or trimming is required, it

will be performed between October 15 and March 31 to prevent disruption of roosting bats.

The typical habitats of the Eastern Massasauga Rattlesnake (threatened) and the Whooping
Crane (experimental population, non-essential) include stream beds, which are near our
project area. The current plan is to utilize horizontal directional drilling methods to avoid
impacts to existing streams. The clearance report through the National Fish and Wildlife

Service is included in Appendix C.

4.5.13 Anticipated Mitigation Requirements and Costs

As there are no anticipated detrimental Environmental impacts due to the project, there

are no mitigation measures required and therefore no associated costs.

4.5.14 Technical Considerations

4.5.14.1 Pressure and Flow Capacity

Appendix G contains the report summarizing the modeling results of adding the existing
Richland/Ross system to the Kalamazoo system. Based on the modeling, the existing
system can meet current and future maximum day demand along with the desired fire

flow in the project area.
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4.5.15 New/Increased Water Withdrawals

No new or increased water withdrawals, above existing permit limits, are proposed for this

project.

5 SELECTED ALTERNATIVE

5.1 Water Main Installation

5.1.1 Design Parameters

The routing and sizing of the proposed water main extensions were based on several factors:

Potential new customers along the proposed water main extension route were divided
into two categories: Current and Buildout. Existing homes and businesses along the
proposed water main extension were incorporated into the model as current demands
(260 REU) and were modeled as existing demands in the proposed scenarios. Houses
were counted as 1 Residential Equivalence Unit (REU), and other structures were
assigned an estimated REU based on size and function.

Vacant parcels adjacent to the proposed water main extension were counted as future
buildout customers. The zoning category for each parcel and the minimum lot size in
the zoning ordinance for Richland and Ross Townships was used to estimate an REU
per acre for each vacant parcel. Zoning categories predicted a higher customer
demand than Future Land Use categories, and therefore were used for estimating
future buildout demands (approximately 1,300 REU). For the buildout demand
scenarios, the existing Kalamazoo distribution system was modeled using the 20-
year projected demands from the 2022 Water System Reliability Study.

Future phases of potential extensions were examined to provide additional service to
other areas of Richland and Ross Townships. This generated the need for water main
sizing that facilitated transmission capacity for an expanded future service district.

Fire flows for both current and future service area.

11

5:\2024\2240278 city of kalamazoo\rep\fy2025 dwrf submittal\kalamazoo dwsrf project planning document 2024 05 06 fy 2025 for commission.docx



5.1.2 Useful Life

5.1.3 Materials

Water Services — Current City of Kalamazoo Building Code adopts the use of the Michigan
Building Code and Michigan Residential Code. These codes allow for the use of multiple
water service materials on the private property side of water services. Because the City of
Kalamazoo is responsible for water services from the water main up to, and including, the
water meter, all water services installed will be Type K copper as is required of services in
the City of Kalamazoo water system. These services are expected to have a useful life of 75

years.

Water Mains — The current City of Kalamazoo Standards for Construction require the use of
minimum Class 52 Ductile Iron pipe, materials, and fittings in accordance with

ANSI/AWWA Standards. The water mains are expected to have a useful life of 100 years.

5.1.4 Water and Energy Efficiency

Water meters will be placed at all current user connections and are required for all future
connections. Billed water volumes are compared to production water volumes to quantify
unmetered water losses. Leaks and meter repairs are identified and maintenance activities

directed to mitigate the losses.

5.1.5 Schedule for Design and Construction

Design for all of the proposed work will begin immediately after funding is secured. It is
anticipated that all of the proposed work will be designed in 2025 and begin construction in
2026. Multiple contractors will be required, and multiple project segments will be constructed

concurrently.

The table below is a schedule for the proposed water distribution system improvement

project. It would be funded under the fourth quarter of fiscal year 2025.

DWRF Project (4™ Quarter 2025)
Proposed Project Schedule

Milestone Date
Hold Public Meeting April 2024
Submit Final Project Plan to EGLE June 2024
Receive Funding Determination September 2024
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User Charge System Approved January 2025
Plans and Specifications Approved May 2025
Bid Advertisement May 2025
Receive Construction Bids June 2025
EGLE Order of Approval August 2025
Begin Construction April 2026
Construction Completed October 2027

5.1.6 Cost Summary

Appendix D contains a detailed cost estimate for the proposed water system installation. The
estimated $45,960,000 dollar project costs for FY 2025 includes both construction costs and

construction administration/inspection costs.

The entire three area project plan of the proposed lead service replacements, station upgrades,
and watermain extensions is estimated to cost $110,264,000. If the entire project plan is
DWREF loan funded with an estimated 2.5 % interest rate for a 20 year period, the expected
annual debt service for the proposed project based on the DWRF loan criteria will be

approximately $7,039,600 per year.

The city typically bases its cost allocations on a Residential Equivalent Unit (REU). One
REU is the designation given to a single-family residential household which has an average
water use of approximately 210 gallons per day and a water meter size of 1-inch. For
businesses or industries with larger meters, the number of Residential Equivalent Units is
calculated based on the meter size serving that entity. The larger the meter, the larger the
number of equivalent units assigned to that meter. The assigned REU is directly proportional

to the larger meter’s capacity as compared to the capacity of a residential meter.

With the current number of 73,440 REU in the entire water system, the potential debt service
and added O&M cost associated with the improvements, there will be a usage cost increase

of approximately $106.00 per year per REU.

5.1.7 Implementability

There are no physical, legal, or managerial issues which will prevent or affect the

implementation of the proposed water main installation.
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6 ENVIRONMENTAL AND PUBLIC HEALTH IMPACTS

6.1 Direct Impacts

6.1.1 Social Impact/Economic Impact

The proposed projects will have a positive impact on the economics of the project area.
Properties with wells affected by PFAS have been recommended to not utilize the water for
drinking, food preparation/canning, teeth brushing, or any other task that could result in
ingestion. Given the multiple impacts of PFAS on humans and other organisms, there is an
atmosphere of fear which reduced the current quality of life in the area and is potentially
affecting property values. The proposed installation of water main and connection to a
reliable, safe potable water supply will significantly reduce or eliminate the current social and

economic impacts of the PFAS contamination.

6.1.2 Construction Impacts

6.1.2.1 Construction Methods

With the exception of waterway crossings, water main will be installed using open cut
trenching. The width of the trenches will vary based on the depth of the trench, but all
open cut work must be contained within the right-of-way, including the trench width.

Water services will be connected using directional drill technology.

6.1.2.2 Natural and Man-Made Features

The water main and services will be installed underground, and thus their presence will

not affect species or environments on the ground surface.

6.1.2.3 Historical/Archaeological

6.1.2.3.1 THPO We have contacted all of the local Tribal Organizations who
have confirmed there are no known cultural resources which may be impacted within the

project areas. Copies of these correspondences are included in Appendix A.

6.1.2.3.2 SHPO The proposed projects will not impact existing structures in
work areas. Therefore, no historic or archaeological sites will be impacted by the

construction of the proposed project. A historical and environmental evaluation was
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performed by Orbis Environmental Consulting who is a State of Michigan approved

consultant for this work. Their report of no impact is included in Appendix B.

6.1.2.4 Water Quality

The proposed project will replace the PFAS contaminated well water sources and will
provide local residents with potable municipal drinking water which meets all current

public drinking water standards.

6.1.2.5 Endangered Species

The proposed project work will be within the existing road right-of-way and will not
impact fauna or flora within the project areas. Although the habitats of the Indiana bat
(endangered) and the Northern long-eared bat (threatened) have the potential to be
encountered as they typically roost under bark or in crevices in trees, if tree removal or
trimming is required, it will be performed between October 15 and March 31 to prevent

disruption of roosting bats.

The typical habitats of the Eastern Massasauga Rattlesnake (threatened) and the
Whooping Crane (experimental population, non-essential) include stream beds, which are
near our project area. The current plan is to utilize horizontal directional drilling methods
to avoid impacts to existing streams. The clearance report through the National Fish and

Wildlife Service is included in Appendix C.

6.1.2.6 Agricultural Land

All of the proposed water main will be placed within existing road right-of-way and will

not impact any adjacent farmlands.

6.1.2.7 Groundwater Impacts

No dewatering is proposed for this project.

6.1.2.8 Traffic Impacts

The proposed project is within road rights-of-way where streets and driveways will be
impacted. All components of the project will be coordinated carefully with residences
and businesses in the area, and construction methods will be selected to minimize

disruptions.
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Standard traffic and safety control devices such as barricades and lighted barrels will be

in place to warn and protect residents during construction activities.

6.1.2.9 Air Quality

All of the projects are installing underground water infrastructure. Therefore, the projects

will not negatively impact the air quality in the affected areas.
6.1.2.10 Wetlands

There is no project work proposed in wetland areas as can be seen in Figure 2.

6.1.2.11 Great Lakes Shorelands, Coastal Zones, and Coastal Management Areas

There is no project work which will affect great lakes shorelands, coastal zones, or

coastal management areas.

6.1.2.12 Floodplains

There are no floodplains within the project area, as can be seen in Figure 3.

6.1.2.13 Natural or Wild and Scenic Rivers

We reviewed the State of Michigan Department of Natural Resources data and found that

no designated wild, scenic or natural rivers or tributaries exist within the study area.

6.1.2.14 Dust and Noise

Dust control methods such as water and/or brine will be used to keep dust to a minimum.
All public roadways will be swept regularly and maintained to assure residents access to

the area. Construction equipment will be maintained in good condition to decrease noise.

Indirect Impacts

No long-term impacts to the environment are anticipated. No changes in the environment are

proposed for this project.

6.3 Cumulative impacts

Once construction is completed, there are no anticipated permanent, detrimental impacts to the

environment or the community.
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7 MITIGATION

7.1 Short Term Construction Related Mitigation

Standard procedures used in the construction industry will be included in the construction

contract documents to mitigate construction activities.

7.1.1 Traffic Disruption

The proposed project is within road rights-of-way where streets and driveways will be
impacted. All components of the project will be coordinated carefully with residences and

businesses in the area, and construction methods will be selected to minimize disruptions.

Standard traffic and safety control devices such as barricades and lighted barrels will be in

place to warn and protect residents during construction activities.

7.1.2 Dust and Noise

Dust control methods such as water and/or brine will be used to keep dust to a minimum. All
public roadways will be swept regularly and maintained to assure residents access to the area.

Construction equipment will be maintained in good condition to decrease noise.

7.1.3 Soil Erosion

Soil erosion and sedimentation control measures such as straw bales, sedimentation basins,
and silt fence, will be part of the construction activities to prevent soil release and protect

streams, wetlands, and existing storm water system.

7.1.4 Potential Loss of Wildlife / Habitat

Given the potential for tree removal within the road right-of-way, tree removal can be limited
to the time periods between October 1 and March 31, in order to protect young bats that are
not able to fly. If tree cutting is performed outside of this season, surveys of the trees will be
performed in order to determine whether they are roost trees for the endangered Indiana bat

or the threatened Northern long-eared bat. No other habitat impacts are anticipated.
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PUBLIC PARTICIPATION

As noted in the Project Need section, the proposed project work is in response to discovered
PFAS contamination. The scope of the proposed project is based on the current testing data

available and the public input received to date.

8.1 Public Meetings

A public meeting was held on The meeting will be held on Monday, April 15, 2024 at 6 p.m.
EST at Gracespring Bible Church located at 8643 Gull Rd, Richland, MI 49083.

A Notice of Public meeting was published on MLive prior to the Public Meeting and was posted
on the websites for City of Kalamazoo, Richland Township, and Ross Township. Physical
posters were also put up at the offices of both Townships. A copy of the notice and proof of
advertisement are included in Appendix E. The Project Planning Document was posted on the
city’s website. The city received no comments or questions during the public advertisement

period.

A presentation was given by the project consultant and City staff during which a description of
the DWSRF program and general comments on the Project Planning Document were presented.
It was noted that the Project Planning Document contained cost estimates for projects and

potential impacts. The Public Meeting summary is provided in Appendix E.

8.2 Adoption of Project Planning Document

On Monday, May 20, 2024, the City of Kalamazoo City Commission passed a resolution
adopting the Project Planning Document. A copy of the signed resolution is provided in

Appendix F.
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