MINUTES
BERRYVILLE TOWN COUNCIL
Berryville-Clarke County Government Center
Work Session
September 07, 2023
4:00 p.m.

Town Council: Present--Harry Lee Arnold, Jr., Mayor; Erecka L. Gibson, Vice Mayor; William
Steinmetz; Diane Harrison; Grant Mazzarino; Participating by telephone: Ryan Tibbens.

Staff: Present—Keith Dalton, Town Manager; Christy Dunkle, Community Development Director; Paul
Culp, Town Clerk; Jean Petti, Deputy Town Manager

Media: Mickey Powell, The Winchester Star

Also present: Tom Frederick and Matt Youngblood of Pennoni Associates.

1. Cali to Order

Mayor Arnold called the meeting to order at 4:00 p.m.
Mr. Steinmetz moved that the Councii of the Town of Berryville, in accordance with Town
Council Policy 2016-01 - Electronic Participation in Meetings from Remote Locations, and in
recognition that a quorum of the Council was present in the meeting room, approve Council
Member Ryan Tibbens’ participation in this meeting by telephone because of a scheduling
conflict. The motion passed by unanimous voice vote.

2. Approval of Agenda

Mayor Arnold invited a motion to approve the agenda.
Vice Mayor Gibson moved to approve the agenda. The motion passed by unanimous voice vote.

3. Unfinished Business
Review of Preliminary Engineering Report—Water Treatment Plant

Mr. Dalton introduced Mr. Frederick and Mr. Youngblood, who were present to brief the Council on

the PER and ask questions regarding the future direction of upgrades to the water treatment plant,
with an eye to the Council’s approval of the PER, which must then be submitted to regulatory bodies.
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Mr. Frederick said that certain financial details would be added later in the event of the need for a
USDA grant, and that debt financing had been factored into Pennoni’s cost estimates.

Mr. Frederick said the Town’s current facility was more than forty years old and that sound operation
and maintenance had stretched the use of its mechanical equipment far beyond the usual twenty to
thirty years. He then described the forecasting models related to future population and water use,
explaining that a 20 to 30 percent increase in use was to be expected during the next thirty years and
that current capacity would accommaodate 25 percent. Ms. Harrison asked about the effect of new
industry, and Mr. Frederick said employment forecasts align with population.

In the arena of structural evaluation, Mr. Frederick said the raw water intake is sufficient, as is the
structure of the pumping station, which he said will need new mechanical equipment. He said the
pre-setting basin will need replacement, that the control and operations building will need
refurbishing and roof replacement, and that the backwash lagoon and clearwell can be repaired as
needed.

Mr. Frederick said the PER presents four alternatives: 1) Taking no action; 2) Purchasing finished
water and deferring renewal of facilities; 3) Installing new conventional mixed media treatment
facilities; and 4) Installation of new membrane treatment facilities. He said numbers one and two are
not feasible, while membrane technology, an advanced innovation dating from within the last forty
years, had become increasingly feasible because of price reduction.

Mr. Frederick said options four and five had in common certain improvements to be made to Town
facilities: cleaning of intake screen; replacing raw water pump equipment and electrical equipment;
replacing the pre-setting tank; expanding the control and operations building; repairing the lagoon,
clearwell, and septic tank; general site work; an inline valve and surge relief system for treated water;
and improving security and environmental protection. He then displayed maps and floor plans,
describing proposed construction and explaining the process for estimating the size of needed
facilities.

Mr. Frederick then showed the Council a decision matrix of fiscal and non-fiscal factors involved in
choosing between mixed media and membranes. He explained that the former would carry lower
capital costs, $9.2 million versus $11.3 million, while regulatory compliance—which he said is the
largest consideration—would favor membranes, as would resilience and ease of operation and
control.

The project schedule as described by Mr. Frederick called for application for funding in October of
this year, with a completion date in October of 2026.

Mr. Steinmetz asked if the fifteen-year life-span of membranes, mentioned in the PER, is guaranteed.

Mr. Frederick said the life-span depends on the character of the water and the skill of the operator,
but that the worst-case scenario is ten years. He added that membranes carry warranties.
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Ms. Dunkle asked about possible disruptions of service. Mr. Frederick said the new equipment will be
fully tested and capable before the transition from the old, that brief interruptions for pipe
adjustments might occur but that the Town has storage to cover six to twelve hours.

Ms. Dunkle and Mr. Youngblood briefly discussed site plan approval by Clarke County.

Mr. Dalton asked about the 2019 utility rate study Pennoni had prepared for the Town and how that
study relates to the PER’s cost estimates. Mr. Frederick said that in estimating the trajectory of utility
fees and charges, the study had allowed for $13 million as the cost of system upgrades. He said the
required loans would be at market rate, and commended the Town on its astute planning.

Mr. Dalton said budget reserves had funded the PER and that he wished to install a pressure relief
valve and an inline valve on the transmission line prior to commencement of other construction.

Ms. Harrison asked about water storage towers. Mr. Dalton said the Town would use storage to
bridge production interruptions during plant construction.

There was a discussion of the pre-sedimentation basin.

There was a discussion of staffing. Mr. Frederick said membranes would require less on-site and allow
for remote operation .

Mr. Youngblood described the isolation of membranes for maintenance.

Mr. Mazzarino and Mr. Frederick discussed water quality, with Mr. Frederick explaining that
membranes would remove 30 percent more organics, using fewer chemicals and thereby alleviating
problems with haleocetic acid byproducts such as the Town had recently experienced. Mr, Frederick
also said that mixed media would waste more water during backwater cleaning than membranes
would.

Mr. Dalton asked whether the Virginia Department of Health is favorably disposed toward the use of
membranes rather than mixed media, and Mr. Frederick said he was under the impression that this
was likely.

Mr. Tibbens asked about the respective life-spans of the two options, and Mr. Frederick said he was
not aware of any inherent superiority either way, that care and maintenance are the crucial element
in either case.

Mr. Tibbens asked if it would be possible to project the impact on residents’ monthly bills of the $2
million difference between mixed media and membranes. Mr. Frederick said more detailed
information would be available after Rural Development provides interest rate information during
the loan process. Mr. Tibhens asked whether it would be possible to obtain that information before
the Council voted on the matter. Mr. Dalton asked Mr. Frederick whether this would be possible
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before the regular meeting of the Council five days hence. Mr. Frederick expressed doubt about this,
saying it would be necessary to know the term, rate, and expected utility rates relative to median
household income.

Mayor Arnold said that funds had been set aside for the project and that the reduced use of
chemicals would be a cost advantage with membranes.

Ms. Harrison said the influx of new residents would increase the funds the Town receives. She said
the 2019 rate study had already provided the necessary information on the trajectory of utility billing.

Vice Mayor Gibson clarified that the Town had not raised rates for usage during its five-year program
of rate increases, just the administrative fee.

There was a discussion of adjustment for inflation.

Mr. Dalton suggested that a projected completion date of October 2026 might be less realistic than
expecting completion at the end of 2026.

4, New Business

None.

5. Other

None.

6. Closed Session
Mr. Mazzarino moved that the Council of the Town of Berryville enter closed session in
accordance with §2.2-3711-A-29 of the Code of Virginia, for discussion of the award of a public

contract involving the expenditure of public funds. The motion passed by unanimous voice vote.

The Council entered closed session at 5:39 p.m. and returned to open session at 6:11 p.m. Mr.
Steinmetz read the attached motion and certification of the closed session.

7. Adjourn
Mayor Arnold requested a motion to adjourn.

Vice Mayor Gibson moved to adjourn. The motion passed by consensus at 6:13 p.m.

Erecka L. Gibson, Vice Mayor Paul Culp, Town Clerk
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Town of Berryville
Town Council

MOTION TO ENTER CLOSED SESSION
Date: September 7, 2023
MOTION BY: / }7 £ 2 2o
SECOND BY: v

I move that the Council of the Town of Berryville enter closed session in accordance
with §2.2-3711-A-29 of the Code of Virginia, to discuss award of a public contract
involving the expenditure of public funds.

VOTE:

Attest:

Erecka L. Gibson, Vice Mayor



BERRYVILLE TOWN COUNCIL
MOTION
CLOSED SESSION RESOLUTION
DATE: September 7, 2023
MOTIONBY: 0 Vo inm, 12

-

™

H

SECOND BY:

I move that the Council of the Town of Berryville adopt the following resolution certifying it has
convened a closed meeting on this date pursuant to an affirmative recorded vote and in accordance
with the provisions of the Virginia Freedom of Information Act:

Resolution

WHEREAS, Section 2.2-3712.D of the Code of Virginia requires a certification by this
Council that such closed meeting was conducted in conformity with Virginia law,

NOW, THERFORE, BE IT RESOLVED that the Council hereby certifies that, to the
best of each member’s knowledge, (i) only public business matters lawfully exempted from
open meeting requirements by Virginia law were discussed in the closed meeting to which
this certification resolution applies, and (i) only such public business matters as were

identified in the motion convening the closed meeting were heard, discussed or considered
by the Council.

VOTE:

Aye: M«; sty rell=cdl Lol
Nay:

Absent/Abstain:

ATTEST:

Erecka L. Gibson, Vice Mayor
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MINUTES
BERRYVILLE TOWN COUNCIL
Berryville-Clarke County Government Center
Regular Meeting
September 12, 2023
7:00 p.m.

Town Council: Present—Harry Lee Arnold, Jr., Mayor; Erecka L. Gibson, Vice Mayor; William
Steinmetz, Diane Harrison, Grant Mazzarino, Ryan Tibbens

Staff: Present--Keith Dalton, Town Manager; lean Petti, Deputy Town Manager; Paul Culp, Town

Clerk; Christy Dunkle, Community Development Director; Chief Neal White, Berryville Police

Department

Press: Mickey Powell, The Winchester Star

1. Cali to Order

Mayor Arnold called the meeting to order at 7:00 p.m.

2. Pledge of Allegiance

3. Approval of Agenda
Vice Mayor Gibson moved to approve the agenda. The motion passed by unanimous voice vote.

4. Presentations, Awards, and Recognitions

None.

5. Public Hearings
Zion Baptist Church (Alethia Burks, Agent) requests a Special Use Permit in order to operate a
daycare center under Section 604.3{e) of the Berryville Zoning Ordinance at the property located
at 13 Josephine Street, identified as Tax Map Parcel number 14A5-B-({8))-15, zoned DR-4
Detached Residential. SUP 02-23

Mayor Arnold opened the hearing at 7:02 p.m.

Ms. Dunkle said the Planning Commission had held a public hearing on july 25 and had recommended

approval, with the following conditions: that a fence be installed around the multi-purpose court and
playground at the rear of the property, that the maximum number of students in the building at one
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time be set at twenty-four, and that the signature on the application be updated due to the death of
a previous signatory. She noted that the latter had since occurred.

Ms. Harrison noted that the site is already a meeting place and asked whether it could continue as a
social hall. Ms. Dunkle said she believed so and would iook into the matter.

Ms. Harrison said she was concerned about the possible inadequacy of parking. Ms. Dunkle noted
locations behind and beside the building and at the church, and said zoning requirements had been
met.

Ms. Harrison said haste and commotion could be problematic, as could large trucks. She said
pedestrian safety would be at risk, and asked about the monitoring of the ratio of parking spaces to
students. Ms. Dunkle said state licensure would have bearing on this, and Mr. Dalton said any
violations would be investigated. Ms. Harrison said parking and extra traffic were her primary
concerns.

Alethia Burks, the applicant, said the center would have a turnaround to ease congestion and traffic
flow. She said a daycare center would confer substantial benefits on the community, and addressed
safety concerns by saying dropoff and pickup would be conducted according to a system and that a
privacy fence would be in place.

Mayor Arnold then invited comment from members of the public.

Josephine Street resident Dana Libby concurred with Ms. Harrison’s concerns but said the community
does need a daycare center. He asked that approval be conditional upon full compliance with all
regulations and upon traffic and parking being lawful and not causing any blockages of the street.

Kenneth Liggins said Karlyle Hill is not really the owner of the property at 13 Josephine Street and
that Hill was asking the Town to conspire with him in violation of the 14" Amendment. He said the
Town had failed to notify all residents and property owners affected by the proposal and that a white
neighborhood would have heen properly notified.

Deborah Liggins asked that the matter be tabled for a month, citing lengthy ongoing blight abatement
measures in the area and truck traffic. She also expressed concern about an oil tank near the
proposed daycare center.

Debhorah Doleman asked when the center would open. Ms. Dunkle said the Building Department was
still processing the matter and that the permit would allow up to two years for opening. Ms. Doleman

asked about hours of operation, and Ms. Dunkle said 6:00 a.m. to 6:00 p.m.

In the absence of further comment, Mayor Arnold closed the hearing at 7:17 p.m.
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6. Discussion of Public Hearing Items
Ms. Harrison reiterated her aforementioned concerns.
Mr. Mazzarino said the ratio of staff to children is set by the state, not by localities.

Mr. Steinmetz, chairman of the Planning Commission, said that body had looked upon the application
as a land-use matter and that it had met those requirements.

Mr. Tibbens said the proposal was sensible from a land-use standpoint and that a daycare center is
needed. He said the amount of controversy is peculiar.

Mr. Steinmetz asked about the permissible timeline for the Council’s response, and Ms. Dunkle said
one more month would be permissible.

Mr. Dalton and Ms. Burks briefly discussed the oil tank. She said it was within a fenced-in area and
that the inspector had granted approval.

Mr. Dalton and Ms. Burks discussed parking spaces and the proposed turnaround. She said she would
be applying for the permits needed for extension of the apron, and described the desired drop-off
and pickup procedures.

Mayor Arnold asked Ms. Burks if the oil tank is still in use. She said yes.

Mr. Steinmetz asked if pickup would occur for all children at the same time, and Ms. Burks said the
schedules of the various parents would lead to pickup times being staggered.

Mr. Mazzarino moved that the Council of the Town of Berryville approve the Special Use Permit
in order to operate a day care center at the Zion Baptist Church property located at 13 Josephine
Street with the following conditions: A fence (minimum four feet high) is installed that fully
encloses the rear of the property, prior to the opening of the daycare center, and that such fence
be maintained at all times while the daycare is in operation; permissible hours of operation 6:00
a.m. to 6:00 p.m. Hours of operations may be extended by ninety minutes on any given day to
address emergencies or unforeseen circumstances. The number of days during which such
extensions are provided may not exceed ten in any calendar year. A maximum of 24 students
on-site at one time.

At Mr. Dalton’s suggestion, Mr. Mazzarino added the following:

Concrete apron will be extended, as discussed, to permit turnaround and parking, and the
daycare center will conform to all laws, rules, and regulations of the state, county, and
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municipality. The motion passed, with Ms. Harrison and Mr. Tibbens voting nay and all others
aye.

7. Citizens’ Forum

Taylor Fernandez said she was a new resident of Berryville, living on South Church Street, and that
the lack of safe, non-metered parking had led to her receiving parking tickets. She asked the Town to
consider issuing parking passes for residents, which she said all the residents of her building would be
willing to pay for. Mayor Arnold said the matter was worth considering.

Craig Mattice said the water/sewer administrative fee is excessively burdensome, especially for the
poor and unemployed, that costs for residents should be dependent on usage, and that costs for
residents are out of balance with costs for businesses. He asked the Council to delay its vote on the
proposed increase in order to conduct a thirty-day study. Mr. Mattice noted the recent water
conservation notice, saying the Council is not trying to improve conservation in any systemic way. He
said no information had been provided on recent matters related to water quality, and also said
nothing had been done about his suggestion that the Town produce flash notices of upcoming
meetings.

Kenneth Liggins said the pavement repair on Josephine Street had been done incorrectly because the
residents are black, and reiterated the aforementioned assertion about Karlyle Hill.

New Clarke County Economic Development Director Michelle Brown introduced herself to the
Council.

8. Consent Agenda
The consent agenda comprised the minutes of the July 11 Town Council regular meeting.

Mr. Steinmetz moved to adopt the consent agenda as presented. The motion passed by
unanimous voice vote.

9. Unfinished Business
Proposed Amendment to Schedule of Water and Sewer Fees and Charges

Mr. Dalton noted that the Council in its May 9 meeting had held a public hearing on the last in a five-
year series of adjustments to the schedule of utility rates and fees based on a 2019 engineering
study. At Mr. Steinmetz’s request, he briefly addressed the highlights of the attached schedule of fees
and charges.

Mayor Arnold explained that no one wanted to raise the water rates when they were raised four
years in a row because of the expense of the new wastewater treatment plant mandated ten years
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ago by the Department of Envircnmental Quality. He said a large portion of funds had been set aside
hut that additional revenue was needed to build the plant. He said that after the utility rate study was
completed in 2019, it was recommended that the water rates be raised each year for five years for
the construction and financing of a new water treatment plant.

Vice Mayor Gibson explained that the study had outlined a dozen different scenarios and that the
Council had decided on an administrative fee as the most workable. She asked if the engineer could
provide updated options as new developments occur. Mr. Dalton said yes, that a treatment
membrane had just been replaced and that the Town had been setting funds aside. He said approval
of the preliminary engineering report for treatment plant upgrades would provide further
information on how much the Town could pay its own way and how much it would have to borrow.

Mayor Arnold said that setting funds aside as a matter of prudent planning had reduced the need for
borrowing. He also reminded the meeting that the Town had applied funds from the American
Rescue Plan Act of 2021 to provide a six-month maratorium on utility payments by residents.

Mr. Dalton said the iender would review the utility fees and charges for appropriateness and might
require adjustments.

Mavyor Arnold explained how the administrative fee covers the Town’s cost of meter-reading and
other system costs that are necessary even when a resident is not using utilities for a while.

Mr. Tibbens said he shared the concerns Mr. Mattice had expressed in Citizens’ Forum but that the
current schedule is beyond alteration. He said he was concerned about the future direction and that
utility fees must be a large factor in the upcoming decision about how best to upgrade the treatment
plant.

Vice Mayor Gibson moved that the Council of the Town of Berryville approve the attached
Schedule of Water and Sewer Fees and Charges and that the new schedule become effective on
November 21, 2023. The motion passed by unanimous voice vote.

Preliminary Engineering Report--Water Treatment Plant

Mr. Dalton noted that the utility rate study had identified the upgrade of the water treatment plant
(WTP) by 2026 as a pressing need for the Town, with an estimated cost of $16,070,000. He said that
the Town had chosen Pennoni Associates as a design engineer for the project following a request for
proposals issued in August of 2022, Mr. Dalton explained that the preliminary engineering report
{PER), reviewed by the Council in its September 7 work session, would outline the process and that
after the Town Council’s approval it would be submitted to the Virginia Department of Health for
approval, after which Pennoni would begin plant design preparatory to the execution of the project
being put out to bid.
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Mr. Dalton explained that the primary matter for discussion would be the choice of treatment
processes, Pennoni having provided figures on mixed-media filtering and membrane filtering and
recommended the latter. He said the membrane method, which carries higher capital and life-cycle
costs, would better counteract emerging contaminants, help the Town respond more adroitly to
increasingly stringent regulation, and reduce the influx of organic matter, thereby reducing the
possibility of chlorination by products also.

Vice Mayor Gibson asked for clarification regarding whether the engineer who addressed the work
session had said financing entities would favor one process over another. Mr. Dalton said the
engineer had said the membrane process would find more favor with regulators and that the Town'’s
difficulties are not extensive enough to gualify it for grants.

Mr. Steinmetz said membranes would possibly have a beneficial effect on operators’ license classes
and on labor costs. Mr. Dalton explained that the use of membranes might lower the classification
from class two to class three, which would allow for more remote aperation and also reduce the level
of licensure required to operate the plant, which he said would be beneficial in light of the difficulty
of hiring qualified operators.

Ms. Harrison said membranes would make an increase in plant capacity easier. Mr. Tibbens asked
whether a considerable population increase would require this, and Mr. Dalton referenced the
capacity analysis in the PER.

Ms. Harrison noted that membranes would use less electricity and fewer chemicals. Mr. Tibbens
agreed that membranes would be more environmentally sound.

Vice Mayor Gibson said that the Town had adjusted utility fees and charges in line with an engineer’s
initial cost estimate that had proved to be considerably higher than the PER’s estimate for either
treatment option, rendering a fee increase unlikely in either case. She said the total difference
between the two, $2.4 million, would be financed over a thirty-year period at low interest and
therefore would be of [ittle consequence to the individual consumer.

Mr. Tibbens said he would prefer more certainty about future household costs and asked whether
the Council could reverse its decision, Mr, Dalton said the Town could inform the Department of
Health that it wanted to change course and resubmit the PER. He noted that such a process would
certainly delay the project.

Mavyor Arnold said figures from lending entities would be unobtainable until the Council made a
decision.

Mr. Steinmetz asked whether the two options would carry different financing arrangements. Mr.
Dalton said no, that financing arrangements would depend on what entity did the lending.

There was a brief discussion of the process for obtaining the loan.
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Mr. Tibbens asked that the Council wait a month and obtain more finance figures before committing
itself.

Ms. Harrison said the purchase of mixed-media equipment, the older technology, could lead to
regulators demanding changes later and that the purchase of membrane technology now would lead
to less costly operation.

Vice Mayor Gibson returned to her point about thirty-year financing, saying the membranes would
provide better technology at a cost per user of $42 per year.

Mr. Steinmetz said membranes would address the problem with chlorine byproducts and that the
added cost would be worth it.

Mr. Mazzarino said better water quality as provided by membranes would be the most important
factor.

Mayor Arnold said the Town would try to avoid an increase in fees and charges next year.

Mr. Tibbens moved that the Council of the Town of Berryville table the matter until its October
meeting, pending acquisition of more information from the engineer. The motion failed, Mr.,
Tibbens voting aye and ail others nay.

Ms. Harrison moved that the Council of the Town of Berryville approve the Preliminary
Engineering Report titled Water Treatment Plant Improvements, Berryville, Virgina in which the
Town’s consulting engineer recommends that the new water treatment plant utilize membrane
filtration, and authorize the Town Manager to have the report submitted to the Virginia
Department of Health for approval. The motion passed, Mr. Tibbens abstaining and all others
voting aye.

10. New Business

Mr. Dalton said the Town Code enables the Town Council to designate the date and hours for trick-or-
treating, and Mayor Arnold invited a motion to designate the date recommended in the agenda
packet.

Mr. Steinmetz moved that the Council of the Town of Berryville, in accordance with §13-38 of
the Berryville Code, designate October 31, 2023 between the hours of 6:00 p.m. and 8:30 p.m. as
the period in which trick-or-treating may occur within the Berryville town limits. Residents who
wish to participate in giving treats shouid turn on their porch lights during designated hours.
Trick-or-treaters should only visit homes at which a porch light is activated. The motion passed
by unanimous voice vote.
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11. Council Member Reports

Mayor Arnold said National Night Out had been a success. He also took note of the water supply
warning declaration issued by the Town on September 2 and distributed via posting on the Town
website, on the Clarke County Facebook page, and at the Town office, with notifications also
provided via CODE RED and notices to website users who subscribe. He explained that the declaration
had not been issued in time for inclusion in the mailing of monthly bills.

Mayor Arnoid also referred to the monthly report from Berryville Main Street, noting the success of
the recent Cruise-In car show and yard sales.

Mr. Mazzarino of Ward 3 said residents had expressed concerns about speeding, aggression, and
profanity from drivers on Hermitage Boulevard and Buckmarsh Street. He asked Chief White for
police attention to the matter. Ms. Harrison concurred.

The other members had nothing to add.
12, Staff Reports

Nothing was added to the written reports for Public Works, Utilities, Police, Administration and
Finance, or Deputy Town Manager.

Community Development

Ms. Dunkle asked the Council to set a public hearing on proposed amendments to the Berryville
Zoning Ordinance concerning short-term rentals, the Planning Commission having held its own
hearing in July and made recommendations.

Ms. Harrison moved that the Council of the Town of Berryville set a public hearing for its
October 10, 2023 meeting on text amendments to establish zoning regulations for short-term
rentals, and that the Council agree to hear public commaent on associated amendments to the
Berryville Code during the public hearing on the zoning text amendments. The motion passed by
unanimous voice vote.

Ms. Dunkle said a public meeting would also be needed for proposed updates to the Planning and
Zoning fee schedule, which had not been revised since 2021. She said the recommendations took into
account the consumer price index and the fee schedules of other jurisdictions in the region.

Mr. Tibbens moved that the Council of the Town of Berryvitle set a public hearing for its October

10, 2023 meeting on proposed changes to the Planning and Zoning Fee Schedule. The motion
passed by unanimous voice vote.
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Ms. Dunkle said the Town needed a resolution supporting the VDOT Transportation Alternatives
Grant for additional funding for sidewalk connectivity on Mosby Boulevard.

There was a brief discussion of the Town’s 20 percent match as a component of its capital
improvements plan, and of the time-span of the project.

Vice Mayor Gibson moved that the Council of the Town of Berryville approve the attached

resolution for additional Transportation Alternative Program grant funds for the Mosby sidewalk
project. The motion passed by unanimous voice vote.

Town Manager
Mr. Dalton briefly summarized matters heard recently and still pending:

Proposed truck length restrictions on certain streets: Staff requests Council’s input in light of VDOT
comments provided to Council.

Proposed amendments to Code of Town of Berryville to revise rules for Rose Hill Park and other
Town-owned property: Staff expects to provide a revised proposal in October.

Review of elements of construction standards and details: Staff requests that the matter be
referred to committee.

Review of Chapter 2 of Town Code: Staff requests that the matter be referred to committee.

Review of Code Sections 10-50 and 10-79 dealing with parking and storage of travel trailers, boats,
and inoperable vehicles: Staff requests that the matter be referred to committee.

Review of Code Section 13-32 and 13-32.1 pertaining to removal of weeds and foreign growth:
Staff requests that the matter be referred to committee.

13. Committee Updates

Vice Mayor Gibson said the Budget and Finance Committee would meet on October 23 at 3:00 p.m.
to discuss the budget calendar, reserves, and bank accounts.

Mr. Tibbens said the Community Development Committee would meet on October 24 at 4:00 p.m.

Mayor Arnold said the Personnel Committee possibly would meet on October 23 at 2:00 p.m. to
discuss appointments to boards and commissions.
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Mr. Mazzarino said the Public Safety Committee would meet on October 17 {later changed to
October 26] at 3:00 p.m.

Ms. Harrison said the Streets and Utilities Committee would meet on October 24 at 3:00 p.m.
14. Other

No other business was discussed.

15. Closed Session

Not applicable.

16. Adjourn

The Council adjourned at 8:43 p.m. on a motion by Mr. Steinmetz.

Erecka L. Gibson, Vice Mayor Paul Culp, Town Clerk
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TOWN COUNCIL SIGN-UP SHEET -i,—q o7 |
Public Hearing
Tuesday, September 12, 2023

7:00 p.m.
Zion Baptist Church (Alethia Burks, Agent) is requesting a Special Use Permit in order
to operate a day care center under Section 604.3(e) of the Berryville Zoning Ordinance
at the property located at 13 Josephine Street, identified as Tax Map Parcel number
14A5-B-((8))-15, zoned DR-4 Detached Residential.
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BERRYVILLE TOWN COUNCIL SIGN-UP SHEET

Citizens’ Forum
Tuesday, September 12, 2023
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Name: Town of Berryville Resident?

/M@l’" Yrm andez @ No
M&%Cé No

OW .4:74(/ \S}L Yes/ No
M // /7/ 5 G ed Yes( No’
M % M Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No




TOWN OF BERRYVILLE
SCHEDULE OF WATER AND SEWER FEES AND CHARGES
Effeetive November 17,2022
Proposed to be effective November 21, 2023

I. USER FEES
A. WATER
1. Within corporate limits or the limits of an approved annexation area: $8.15 per 1,000 gallons of
usage. Minimum charge $5.00 per month for usage under 1,000 gallons during billing period.

2. Other; $10.18 per 1,000 gallons of usage. Minimumn charge $6.25 per month for usage under
1,000 gallons during billing period.

B. SEWER
1. Within corporate limits or the limits of an approved annexation area: $17.27 per 1,000 gallons
of usage. Minimumn charge $15.00 per month for usage under 1,000 gallons during billing petiod.

2. Other: $21.58 per 1,000 gallons of usage. Minimum charge $18.75 per month for usage under
1,000 gallons during billing period.

11 ADMINISTRATIVE AND FACILITIES FEES AND DEPOSITS
A. ADMINISTRATIVE AND FACILITIES FEES
Monthiy Administrative and Facilities Fees, charged with usage:
Water $18.07-24.35
Sewer $9:65- 12.18
Late Fee: 10% of bill amount
Service Disconnection/Reconnection Fee: $50

Returned Check/ACH Fee: $50

B. DEPOSITS

Residential: individually metered single-family units, town homes, and duplexes: $270 285
Residential: multi-family with master meter: $245 230 per unit

Business/Commercial excluding restaurants and laundries: $270- 283
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Restaurant; $865 880*

Laundry: $4;590 4,605*

Institutional: $1,616 1,625*

Industrial: $5;630 5,645%

*Town Manager may increase or decrease on the basis of actual usage.

Note: Town Manager may establish reasonable deposit amounts for use types not anticipated by
this schedule.

L AVAILABILITY FEES
A. WATER
Meter Size Demand Avail. Fee (Corp. Limits .
{Inches) Ratio or Annesx. Af*)ea) Avail. Fee (Other) Meter Cost
5/8 1 $— 45280 -$—-49,080 Meter Fee
314 1.5 $ 22875 $—— 28,580 Meter Fee
1 2.5 G 38425 -$— 47650 Meter Fee
1.5 4.375 $——— 66719 -$——-83,388 Meter Fee
2 8 $——1422,000 -$--—1452,480 Meter Fee
3 16 244,000 $— 304,060 Meter Fee
4 25 $ 384260 $—478.500 Meter Fee
6 50 $ 762500 -$——953,000 Meter Fee

Gyeater than 6”, Demand Ratio (AWWA M22) multiplied by fee for Demand Ratio 1.

Meter Size Demand Avail. Fee (Corp. Limits .

(Inches) Ratio or AnneE « A?ea) Avail. Fee (Other) Meter Cost
518 1 $ 16,226 $ 20,283 Meter Fee

3/4 1.5 $ 24,339 $ 30,424 Meter Fee

1 2.5 $ 40,565 3 50,707 Meter FFee

1.5 4,375 ¥ 70,989 $ 88,738 Meter Fee

2 8 $ 129,808 $ 162,264 Mieter Fee

3 16 $ 259,616 $ 324,528 Meter Fee

4 25 $ 405,560 $ 507,075 Meter Fee

5] 50 $ 811,300 $ 1,014,150 Meter Fee

Greater than 6”, Demand Ratio (AWWA M22) multiplied by fee for Demand Ratio 1.

Notes:

(a) Muiti-family residences are defined as any master-metered group of apartment, townlouse,
condominium, or other residential units with each unit having separate kitchen facilities.

(b) In cases in which a master meter serves multi-family residences or a combination of multi-family and
commercial units, the applicant will pay a fee based on the higher of A) an amount derived by multiplying
.8 by the applicable water availability fee for demand ratio | times the total number of residential and
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commercial units to be served by a single meter, or B) an amount based on the meter size as specified
above,

(c) Meter fee is calculated by adding the cost of the meter and a 30% (of meter cost) handling fee.

B. SEWER
N'(‘ﬁfzggge Demand Ratio | V&l iﬁiéﬁ“};‘;’égm"s or Avail. Fee (Other)
578 i $ 16,375 20470
3/4 15 $ 24,563 $ 30705
I 2.5 10938 $ 51175
15 4375 3 71,64 80556
2 8 131,000 5 163,760
3 16 262,000 307520
4 25 g 409375 511750
6 50 818,750 § 1,093,500

$
Greater than 6”, Demand Ratio (AWWA M22) multiplied by fee for Demand Ratio 1.

M(?;iLSSe Demand Ratio Avail. ;iiégo/;?é;;mlts or Avail. Fee (Other)
578 1 b 17,423 $ 21,779
3/4 I.5 $ 26,134 3 32,668
i 2.5 b 43,557 $ 54,447
1.5 4375 $ 76,226 3 92,283
2 8 $ 139,384 3 174,232
3 16 3 278,768 $ 348,464
4 25 $ 435,575 $ 544,475
6 50 § 871,150 b 1,088,950

Greater than 67, Demand Ratio (AWWA M22) multiplied by fee for Demand Ratio 1.

IV. LATERAL OR CONNECTION IFEES

Connection to the Town’s water distribution and/or sewer collection system may be completed only if the
following conditions are met:

Party applying to connect to the system agrees to assmne all costs associated with connection to
the systems, including excavation, taps, vaults, traffic control, restoration (including pavement),
tésting, inspections, etc.

Contractor tesponsible for completing work has been vetted and approved by the Town.

Plans for the work, including restoration, have been approved by the Town.

Required surety has been approved and provided to the Town.

Required insurance coverage is in place and documentation thereof provided to the Town.
Regquired permits have been issued by the Town, Virginia Department of Transportation, or other
applicable agency.
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V. INSPECTIONS
A. Sanitary Sewer Camera Service and Storm Sewer Camera Inspection Service

1. Mains and Laterals Over 4 Inches in Diameter
Mobifization Fee: $300- 325
Camera Fee: $3.00 per linear foot

2. 4-Inch Laterals
Laterals Under 50 Feet in Length: $150 -175
Laterals 50 Feet in Length or Greater: $158 175 plus $3.00 pex linear foot

B. Inspections

Town staff: $65 70 per hour (I hour minimum for any inspection then billed at ¥ hr. increments
thereafter)

Licensed professional engineer or approved third-party inspector: Cost
C. Hydrant Flow Tests

$65 70 per hour (1 hour minimum for any fest then billed at % hr. increments thereafter) plus cost
of water (includes water and sewer charges)
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Notes:

Cleaning of lines will be required prior to camera use: Line cleaning is the responsibility of the
applicant. If lines are not clean and camera crew must remobilize later to perform the inspection,
a second mobilization fee will be charged.

Hydrant flow tests; Hydrant flow tests must be scheduled with the Divector of Public Works no
less than three work days in advance of test. Contractor will supply gauges and will be
responsible for recording results. Town personnel will operate hydrant.

VI. SIGNIFICANT INDUSTRIAL USER FEES

Sewer system discharge permit: $500

ViL, WATER METER TESTING
5/8” meter; 3125
All other meters: $125 -+ cost

Note: Fee is refunded if meter is found to be over-registering.

VIIL HYDRANT METERS
Nonrefundable account esiablishment fee: $50
Meter deposit: $1,500 (deposit refunded npon return of

undamaged meter)

Note: Usage metered through hydrant meters will be billed for both water and sewer user fees,

IX. UNAUTHORIZED USE OF SERVICE

For unauthorized water withdrawals from fire hydrants or any other part of the Town water system, or
when a customer willfully takes steps to reactivate service afler service has been disconnected by the
Town because of nonpayment of any charge owed to the Town, and the Town must take action to
discontinue service again by removal of the meter or by any other necessary measures, a $250 charge for
unauthorized use of services will be imposed. This charge will be in addition to any other charge for
water and sewer setvices owed fo the Towu, and in addition to any legal remedies the Town may pursue
for unauthorized use of service.

Approved by Town Council on September435-2022.
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1. PROJECT PLANNING

1.1 Introducton

The Berryville Water Treatment Plant is a dual train conventional treatment facility with a design average
flow of 0.864 MGD, The floccutation, sedimentation, and filtration stages of treatment are provided as a
single package unit. The plant serves the Town of Berryville and limited adjacent areas that are plannet
for future annexation. The facility supplies all potahle water needs to the Town, including residential,
commerdal, and industrial facllities. The plant’s water supply is the Shenandoah River, through a river
intake facility southeast of the Town, connected by underwater piping to a raw water pumping facility near
the river shoreline, and a raw water pipeline carrying pumped flow to the treatment plant,

The Town also collects wastewater generated from properties served drinking water and treats the
wastewater at an advanced wastewater treatment facllity before discharging the effluent into the
Shenandoah River, The treated wastewater discharge Is downstream of the water supply Intake,

The exlsting water treatiment facility and the raw water intake, pumping and transmission were all designed
by Clifford & Assaclates and constructed in the early 1980s, it was state-of-the-art conventional treatment
at the time of its construction and has generally served the Town very well far 40 years with only minor
added improvements. However, many of the process units are now advancing beyond the expected useful
life and showing slgns of fallure and need for rehabllitation or repfacement, and this facllity Is the Town’s
only source of drinking water. This report discusses alternatives and recommendations to “renew” the
water treatment and raw water supply facilities through an evaluation of existing facilities and
consideration of rehabilitation and replacement options.

Operation of the water treatment and raw water supply facilities-are governed by Virginia Department of
Health Waterworks Operating Permit No. 2043125 dated July 16, 2012, A copy of this permit is included
in Appendix A to this report. The permit requires a Licensed Class U Virginta Waterworks Operator

1.2 Location

The Town of Berryville is an incorporated town located in central Clarke County and west of the valley
formed by the Shenandocah River. The Town lies at the Intersection of U. S. Route 340 and Virginia State
Route 7. Berryvllle is located approximately 10 miles east of the Interstate 81 north-south corridor and
approximately 27 miles north of the Interstate 66 east-west corridor,

The Water Treatment Facllity is located southeast of the Town of Berryville at 2970 Springsbury Road (See
Figure 2.1).

Photographs of the existing Berryville Water Treatment and Raw Water Facllities are provided in Appendix
8 of this report,
.3 Environmental Resources Present

Environmental resources have been Identified in the document entitled "Environmental Report in Support
of the Categorical Excluslon” prepared by Wetlands Studies and Solutions, Inc. (WSSI) dated July 2023, A
copy of this report is contalned herein as Volume I,

1.4 Population and Demographic Trends

The population of the Town of Berryville has been relatively stable over the past seventy years except for
two separate decades of accelerated growth, including the perlod between 1980 and 1950 (87% growth in
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10 years or average 6.46% per year) and a second period between 2000 and 2010 (39% growth in 10 years
or average 3.38% per year), The overall growth rate between 1950 and 2020 has averaged 1.7% per year,
with more recent growth between 1990 and 2020 averaging 1.1% per year,

Tahle 1~1 Town of Berryvllle Historlcal Population

1950 1,401

1960 1,645 1.62%
1970 1,569 -0.47%
1980 1,752 1,11%
1990 3,277 6.46%
2000 3,002 -0.87%
2010 4,185 3.38%
2020 4,534 0.80%

Total Average Annual Growth Rate

from 1950 - 2020 1.69%
Total Average Annual Growth Rate

from 1970 - 2020 2,15%
Total Average Annual Growth Rate

from 1990 - 2020 1.09%

The 2021 demographic data for the Town Is summarized in Table 1-2.

a:le 1-2 Town of Berryville Dogrlc Data

; Gategany, | WalllE |
Land Area (square miles) : 2.3
Estimated Population 4,494
Medlan Age 45,9
Average Household Size (persons) 2.6
Median Househald Income 81,765
Per Capita Income ($/Person) 35,828
Unemployment Rate 7.1%
Poverty Rate 10.5%
Source: Unemployment Rate from HomeArea.com; other data
from Census data - American Community Survey 2021 5-Year

Within the Commonwealth of Virginia there are two well-respected organizations that are considered to
conduct research and publish reliable data on local population growth for many years. One s a state agency
known as the Virginia Employment Commission, and the second Is an academic research agency within the
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University of Virginla called the Weldon Cooper Center. Neither of these agencies publish population
forecasts for towns with a population less than 5,000; accordingly, the Town of Berryville’s population
growth forecast is not directly provided. However, both agencles publish and regularly update forecasts
for all counties in Virginia, including Clarke County within which the Town of Berryville Is the county seat,
FFor this report, growth forecasts for the Town of Berryville will be extracted from published forecasts for
Clarke County, further taking into account an historical comparison of Town and County growth.

As shown In Table 1-3, the Virginia Employment Commission projects future population growth for Clarke
County to average about 0.51% per year, from a census of 14,783 in 2020 to a forecasted population of
17,199 in 2050. The Weldon Cooper Center projects a lower average of about 0.39% per year, with a
forecasted population of 15,965 in 2040. Weldon Coaper does not forecast beyond 2040, Historically,
Clarke County grew at an average rate of greater than 1% per year between 1950 and 1990, but growth
has slowed since 1990. The average growth rate between 1990 and 2020 has been 0.67% per year,
Comparing the growth rate for the past 30 years to the forecast for the next 30 years suggests that this
trend of slower growth will continue.

larke County Historlcal and Forecasted Population
| f aintatEmplovment

Table 1-3 C

HESTEanEUS: COMMIGSoN: WaldontGappereanter

ALl ! Annual

| '!‘ il
.\i ANnUEIE (|

(ERapulations|RGrowthiRates | SRaptlations | S GrowEiIRates (N Rohi Atlon S S GrontiiRates

1950 7,074
1960 7,942 1,16%
1970 8,102 0.20%
1980 9,965 2.09%
1990 12,101 1.96%
2000 12,652 0.45%
2010 14,034 1.04%
2020 14,783 0.52%
2030 15,309 0.35% 15,266 0.32%
2040 16,133 0.53% 15,965 0.45%
2050 17,199 0.64%
Total Average Annual Growth Rate from 1950 - 2020 1.06%
Total Average Annual Growth Rate from 1970 - 2020 1.21%
Ttl)tal Average Allnulal Growth Ri\te from 1990 -l 2020 0.67%
Forecast Annual Growth Rate from 2020 -2050 (VEC) 0.51%
Foreclast Annual Grlowth Rate from|2020 -2040 (Uu;eldon Cooper) l 0.39%
Sources: US Decennlal Census, www.vec.virginia.gov/pdf/pop_profs.pdf and
https://demagraphics.coopercenter.org/virginia-population-estimates/
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Historical population growth of Clarke County can be compared to the historical population growth rate for
the Town of Berryville by comparing results in Table 1.1 for the Town with Table 1.3 for the County. When
looking at growth rates for each decade, the Town grew at a faster rate in four decades while the County
grew faster In three decades. The spread was more dramatic in the decades when the Town growth
exceeded the County. When comparing the average growth rates for longer periods (1950-2020, 1970-
2020, and 1990-2020) the data indicates Town has been growing at a faster rate than the County. In 1950
the Town population was 1,401 or 20% of the County's population of 7,074. By 2020 the Town's population
was 31% of the County's population (4,534 people compared to 14,783 people). Over the historical period
shown In the two tables, the trend Is toward a growth rate for the Town that is 1.6 to 1,75 times the County

growth rate.

Over the period of this analysis, the Town has grown in area through annexations in addition to growth
through development of Infill property, The Town experienced a significant increase in population between
1980 and 1990 through the addition of 350 acres of Annexation Area A to include 922 people. Since 1990
the Town has grown within the boundary of Annexation Area B. This growth area is administered by both
the Town of Berryville and the County of Clarke.

The Town of Berryville and Clarke County both adopted a 2015 Berryville Area Plan in May 2016, which
provides for three potential areas along the Town’s southern border to be added in the coming decades to
continue to meet the anticipated housing and economic demands of the region. Most of the area
considered in this Plan was vacant at the time of adoption of the plan, suggesting that it is more a direction
for which organic growth can occur than an inducement that could or would accelerate growth.

Applying the Weldon Cooper future growth forecast for Clarke County (0.39% per year) and the lower ratio
of 1.6 for Town growth compared to County growth, a lower end forecast for Town of Berryville growth
would be 0.625% per year. This rate would correspond to a growth of 20.6% over 30 years. Applying the
Virginia Employment Commission future growth forecast for Clarke County (0.51% per year) and the higher
Town/County ratio of 1.75 would yleld a higher end future growth rate for the Town of 0.89% per year.
This rate would carrespond to a growth of 30.4% over 30 years.

Table 1-4 Town of Berryville Future Population Forecast

HIOWETEHN ! il etigpne
Bopulation!

z . falesli
Vaon Horacast

2020 4,534 4,534

2030 4,830 4,950
2040 5,140 5,410
2050 5,470 5,910

Over the next 30 years, the Town of Berryville is likely to grow in populatipn at a rate of between 20% and
30% of current population. A mid-point rate of 25% In 30 years will be used as a basis for forecasting future

water demand.
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1.5 Community Engagenient

Decisions regarding this project have been made by the Berryville Town Council after consulting with
Pennoni. The Town Councll determined that the water treatment plant should be Improved by 2027 in
accordance with the 2019 Utllity Rate Study. The review of this study and subsequent budget and capital
improvement plan determinations have occurred durlng the course of public meetings. Prior to the
approval of the Preliminary Engineering Report the Town Councll will engage with the public to seek
additional input,
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2. EXISTING FACILITIES

24 Location Map

The Town of Berryville WTP is located on the northwest corner of Lockes Mill Road (VA. SEC, RTE 618) and
Springsbury Road (VA. SEC, RTE 613) with an access drive entrance along Springsbury Road. The general
location of the Town of Berryville WTP, raw water intake, and booster pump station are shown in the plan
sheets provided within Appendix C of this report, Both historlcal as-bullt plans and concept design plans
are provided. General site plans for the raw water intake and booster pump station, raw water transmission
pipe and the WTP, taken from the original drawings by Gilbert W. Clifford & Associates (GWCA) dated

October 1982 and 1983,
Flgure 2-1 General Location Map
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Sheet 2 of the GWCA plans In Appendix C provides a schematlic diagram to lllustrate how the unit processes
of the original facilities were designed to operate. The present treatment facllitles continue to operate as
provided in this schematic dlagram with the exception that gas chlorinators have been replaced with a
sodium hypochlorite tank and chemical feed system for the chlorination step. The sodium hypochlorite
tank and feed system are located in a separate utlility bullding that was added to the site east of the Control

and Operations Building.

Photographs of the existing facllity are included In Appendix B of this report.
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2.2 History

The Town of Berryville provides public water and sewer services for the Town residents and businesses,
Constructed in 1983, the Town's raw water intake, booster pump station, and the water treatment plant
(WTP) were placed outside of the Town limits, but within Clarke County. The raw water for the WTP Is
surface water sourced from the Shenandoah River. The Berryville Water System provides approximately
1,879 residential and commercial service connections. The average dally water production Is 380,000
gallons per day, with a permitted design capacity of 864,000 gallons per day. The Town also owns and
maintains three water storage tanks which together provide 3.5 million gallons of water storage.

The existing water Intake facliitles consist of a screened water Intake from the Shenandoah River,
a raw water pump statlon and transmission pipeline to the Pre-Settiing Tank at the WTP. The water
treatment facilitles utllize an in-line rapid mix, followed by flocculation, sedimentation, and mixed
media filtratlon. The residual floc and filtered hy-products are removed and sottled In the sludge
lagoons. The water racelves chemical treatment hefore heading to the clearwell and entering the
distribution system vla high service pumplng.

Figure 2-2 Schematic System Flow Diagram

2.3 Conditlon of Existing Facllities

The existing WTP and the raw water intake, pumping and transmission were all designed by Clifford &
Assoclates and constructed In the early 1980s. It was state-of-the-art conventional treatment at the time
of its construction and has generally served the Town well for 40 years with only minor added
improvements, However, many of the process units are now advancing beyond the expected useful life
and showing signs of fallure and need for rehabilitation or replacement.

2.31  Plant Performance

The Town's operational personnel provided coples of the Town’s WTP Production Data for the eighteen-
year period from 2005 to 2022:

From a review of the Monthly Operating Reports submitted by the Town to the Virginia Department of
Health, the treatment process yields excellent results in the overall quality of water to the distribution
system. Filtered water turbidities are consistently less than 0.1 NTUs, which iIs well below the allowed
maxirauim level of 0.3 NTU, Alkalinity Is In a range generally between 80 and 150, representing a water that
is nelther too hard nor too soft, The Town uses a corrosion inhibitor and lead and copper testing is
conslistently In compliance, Chlorine levels at the high service pumping is generally in an acceptable range
between 1.4 and 2.5 mg/L. pH Is generally between 7.0 and 7.6. The Town chooses to add fluoride to the
water for prevention of tooth decay and maintains a level hetween 0.55 and 1.00 mg/L.

Turbidity of the clarified water generally varles between 3.0 and 5.0 NTU but some reports show spikes as
high as 20 to 25 NTU. From a visual inspection of the treatment units, one end of the tube settler assembly
has slipped below the water level in one of the treatment units, most likely from one or more fasteners
under the water surface that has failed. This condition would affect the performance of the clarification or
sedimentation step and may be a part of the cause of performance spikes. Fortunately the filtration step
to-date Is compensating for any limitations in the clarification step, but these observations represent an
indicator that age of the treatment units Is beginning to affect performance, whereby replacement with
new units or an alternatlve membrane process Is important,
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The Town Is also required to meet the federal Disinfection/Disinfection Requirements Rule, which includes
quarterly sampling at two locatlons In the water distribution system analyzed for trihalomethanes and
haloacetic acids. An average of the most recent four samples must be averaged for each site and compared
to the federal maximum contaminant level. Unfortunately, the Town marginally failed to meet the limit for
haloacetic acids in the third quarter of 2022 and the first quarter of 2023, and while samples for
trihalomethanes were compliant during this period, results were above 80% of the limit.

The Town Inltiated an Investigation In June 2023 to obtain samples In the water treatment plant and the
distribution system to better understand the formation of disinfection by-products (DDBPs) and how to
balance and optimize the process to limit their production, DDBPs form from the reaction of chlorine with
trace residual organic matter In the treated water. Organic matter is normally harmless in water and is
present in nature but form DDBPs when reacting in the water system with chlorine, DDBPs injected in
elevated quantities over a lifetime can lead to chronic health concerns. To remove all organic matter from
water would be extremely costly, and chlorine is necessary for disinfection of water from viruses, bacteria,
and microbial material, therefore the goal is a balanced process to keep DDBPs below harmful ranges while
maintaining cost-effective water treatment and adequate disinfection.

2,3.2  Water Treatment Plant Flow
The annual average flows were as follows:

Table 2-1 WTP Flow Summary

2013 0.324
2014 0.342
2015 0.339
2016 0.322
2017 0322
2018 0.403
2019 0.450
2020 0.431
2021 0.466
2022 0.429

Over the ten years (2013-2022) the WTP operated at slightly less than 45% of its operational design
capacity, with up and down trends seen month to month reflective of seasonal water usage patterns. Using
the most recent five years of data the average water filtered Is 0.436 MGD, which bring the WTP to just
over 50% of its capacity. Based upon the past five years and a higher end projected population growth of
30% by 2040, the annual average flow projected to be 0.557 MGD or approximately 656% of the design
capaclty. The most water flltered In a single day was 0.977 MG on October 26, 2018,
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2.3.3  Structural Condition Evaluation
2331 Raw Water Intake and Pumping Station

The Town owns a single raw water pump station which is contalned within an exlsting 14-foot by 7-foot
underground concrete vault, The station houses the pump station controls and other electrical
equipment. There Is an existing 8-Inch pipeline which carries water from the pump station to the WTP
and electrical condult which runs adjacent to the pipeline,

2.3.3.2  Control & Operations Building

The bullding accupled by the existing pre-engineered package water treatment units, most of the chemical
feed equipment, and the high service pumps as welf as used for control & operations of the water treatment
process is a single-story pre-englneered metal bullding {(PEMB) supported on conventional shallow concrete
spread and continuous strip footings with reinforced concrete foundations walls. The structure includes a
stibterranean reinforced concrete structure for a clearwell and a partial basement used for high-service
pumping equipment.  The level one slab generally consists of reinforced concrete on grade, and a
reinforced concrete flat plate slab over the basement, supported by reinforced conerete hasement walls.

The above grade PEMB is a proprietary structural system that consists of a corrugated metal roof deck
supported by light-gage cold-formed metal “2”- shaped purlins supported by non-prismatic wide flange
steel girders and columns. Wall panels are supportad on several courses of concrete masonty block {CMU)
and consist of corrugated metal exterior panels, with horlzontal light-gage cold-formed metal 2"~ shaped
girts hetween columns and vertical sag rods, The lateral system of the building consists of moment
connections between steel columns and girders creating moment frames, as well as steel rod “X” bracing
between columns located in the plane of the wall, oppasite the span of the moment frames.

2.3.3.3  PreSettling Basin

The existing pre-settling tank is located south of the Control and Operations Building as a separate structure
with an open top for receiving the water pumped from the raw water pumping station, Fhe tank structure
Is a proprietary precast concrete. The base slab consists of a reinforced concrete slab on grade, and walls
consist of reinforced precast, watertight concrete wall panels. Wall panels are continuously braced by the
hase slah with vertical dowels and concrete fillets, with concrete wall stiffener “tees” and the top of the
wall is supported by a reinforced precast concrete cap beam. The tank is segimented into twe holding zones
with a precast wall, stiffeners and cap walk down the center of the tank. Original construction drawings
indicate that tank wafls were desfgned to be free standing or could be backfiled. The existing tank was
observed to be backfilled full helght on the north side of the tank, and freestanding full height on the south
side. The tank also incudes penetrations in both the concrete base slab and wall panels for pipes and

valves,

2.3.3.4 Backwash Storage

Two backwash storage lagoons are located west of the pre-settling basins, each with a synthetic
impermeable finer to prevent teaching of the contents from the lagoons into the groundwater, When
sludge from the sedimentation zone of the treatment plant or backwash water from the filter zone are
discharged, the water enters one of these two lagoans, controlled by the operator by valves, where the
wastewater settles to remove particulate matter and suspended solids. Treated water s released from the

lagoons and discharged to Lewts Run, a tributary of the Shenandoah River.
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2.3.3.5 Clearwell

The clearwell is a reinforced concrete structure located underneath the filter zone of the treatment plant
and below the ficor slab for the Control & Operations Building. Purified water from the filters are treated
with sodium hypochlorite for disinfectlon and released into the clearwell where the water is stored until it
is pumped through high service pumps into the distribution system.

2.3.4  Structural Observations & Findings

2.3.4.1  Raw Water Intake and Pumping Station

The mechanical and electrical equipment, and inside the vault have degraded over time and need to be
replaced. The project will Include the replacement of all plping, valves, screens, pumips, electiical, grating:
and hatch within the existing concrete structure. The concrete stiucture as inspected from the inside was
in good condition and will be cleaned, repalr any minor concrete defects if found after cleaning, and the
inside wall will receive an epoxy coating to preserve the concrete for longer future use. The existing 12-
inch pipeline which carries water from the pump station fo the WTP Is in good condition and is sultable for
continued use, The electrical condult which runs adjacent to the pipeline has reached Iis useful life cycle
and requires full replacement to ensure a rellable electricity transmission to the pump station.

2.3.42  Control and Operations Buliding

During an Inttdal ground level, walk thru site visit, readily observable deficiencies were noted as they pertain
to the primary structural systems and cladding systems of the Control and Operations Building, The
following observations are considered typical and suitsble for preliminary engineering evaluation, and a
more thorough condition assessment would be required if building restoration is selected for final design
to determine accurate quantities of deficlencies requiring repair.

1. Light-gage, cold-formed metal framing utilized for roof purlins and wall girts were observed to have
valying quantities of section loss and swiface corrostons, Evidence of previous repairs of cold-
formed metal framing was observed on purling and girts around the building,

2, Metal roof deck was observed and discussed to have several holes and leaks, Roof system was
discussed to be original to the building whth numerous patches and repairs thru lts service life.
Insulation was observed to be sagging and falling from the roof deck.

3. Metal wall panels were observed and discussed to have holes and leaks, generally hot providing a
closed building envelope,

4. Wide flange steel columns and girders were observed to have varying levels of surface corrosion,
Column baseplates were observed to be deteriorating.

5. Concrete Masonry (CMU) knee walls around the perimeter of the huilding were observed to have
cracks. Concrete slab on grade was observed to have cracking and spallihg in various locations,

6. The slab around the subterranean clearwell was observed to be cracked at re-entrant corners, and
it was discussed that the intetior surfaces of the clearwell walls were spalling.

7.+ Interior and exterior stafrs were observed to have corroslons.

Concrete loading dock was ohserved to have cracks and spalls.

9, The structure is a minimally conditioned space, with temperatures kept just above freezing in the
winter and no cooling In the summer, Operation of apen top treatiment tanks within the buliding
resuit in higher-than-normal relative humidity and minimal ventilation was noted while on site,

&=
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23.4.3 Presettling Basin

1. The Pre-Settling Basin was in use at the tlme of our first visit. Our second visit the Town was
cleaning the hasin and we were able to observe the condition of the Interior walls and base slab,
The walls showed significant deterioration and spalling particular around the water surface
elevation. The base slab of the basin had ho concrete spalling and no significant cracks that were
apparent during the cleaning. The tank has been repaired at some time between the walls and the
base slab ta prevent the basin from leaking, the repalrs stiil appear to be in good condition.

2. The north walls of the tank were observed to be backfilled the full helght and only the cap beam
could be observed. The south walls were alimost fully exposed {freestanding) and the exterior
surfaces could be observed. The east and west walls were partially observable along their lengths
from fully exposed to fully backfilled. In general, it was observed that the wall panels have been
previously patched at the joints between panels as well as numerous vertical cracks were observed,
Vertical and diagonal cracking was observed at the corners of the tanks and active water leaks thru
the wall panels were observed around the exterior to the tank indicating the watertight joints are

deteriorating.
3. The cap beams and cap walkway were observed to have weather roughened surfaces, cracks and

spalls,
4, 1t was discussed that the valves located in the base slab of the tank were deteriorated and

inoperable,

2.3.4.4 Sludge and Backwash Lagoons

The sludge and backwash could not be removed from active surface during the plant inspection and
avaluation but were Inspected visually from the surface. The lagoons are performing well In removing solids
from the sludge and backwash water, releasing clean effluent to the river. There were no visible signs that
the fagoons iiners had falled as the water level is maintained. Some surface cracking typical of finers with
long exposure to the sun and other elements were forming in early stages. The project will Include
replacement of the liners, An allowance is also provided in the cost estimate for minor latent defects that
are presently unknown but may be observed when the liners are removed.

2.3.4.5 Backwash Storage & Clearwell

The exterior of the concrete structure was visually inspected by a structural engineer abave the ground
level, and an access batch was opened and a visual inspection of the interior walls above the water line
were observed, The observed surfaces are in good condition, the interior walls showed minor cancrete
defects typlcal of reinforced concrete clearwells from gases that escape from the chlorination process.
Treated water was being stored in the clearwell during the inspection as required to maintain the operation
of the water treatment plant,

The profect will include the construction of a second clearwell under the Building Addition. Once the new
clearwell is in service, the existing clearwell wiil be taken out-of-service and dewatered. Interior walls will
be epoxy coated to restore to near new condition, An allowance will be included in the cost estimate for
any unknown latent defects that may be observed once the clearwell Is drained,
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24 Financial Status of Any Existing Facllities

The Town of Berryvilie owns and provides both water and sewer service to its residents and provides a
separate Enterprise Water Fund and separate Sewer Fund for these services whereby expenses are
sustalned by revenues derived from user charges.  For the fiscal year ending June 30, 2023, the Town
budgeted $2,021,000 in Water Fund revenues from user fees, miscellaneous charges, and 5200,000 from
prior Fund Balance, The Town budgeted expenses of $2,021,000, of which $1,236,550 represents
operating expenses, and $747,353 represents capital improvements to the system, and $37,097 represents
contingency. The Town presents has General Fund and Sewer Fund debt service but no Water Fund debt,
The Town of Berryville plans capltal needs for the management of Its water systein assets through Its annual
budgetary process. The Town recently confirmed with the Virginia Resources Authority that no covenants
assoclated with existing General Fund and Sewer Fund Debt would prevent the Town from obtaining new
debt for this project that could not be on parity with existing debt,

Of the $1,236,550 for operating and maintenance expenses, $709,000 was budgeted for alfocated salarfes
and employee beneflts, and energy costs were budgeted at $74,000, Energy costs favorably represented
6% of total operating and maintenance expenses,

The Town retains a Certified Public Accountant to prepare an Independent annual audit as required by
Virginta faw. Appendix F of this report provides a copy of the most recent Audit for the flscal year ending
June 30, 2022, A review of Page 18 of the Audit shows a Net Position for the Water Fund totaling
$6,195,597 (as of June 30, 2022) of which $4,973,670 is unrestricted with the remainder restricted to
investment in capital assets, Itis bast accounting practice to malntain In Hquidity assets at least 60 days of
operating expenses and 100% to 120% of a full year of debt service for the event of an emergency. Based
on this practice of minimum of $206,090 in available liquidity would be required; the Town’s avaltable
assets significantly exceed this minimum.

Of the $4,973,670 reported by the auditor as unrestricted cash reserves, the Town Councll has self-
encumbered $2,200,000 for this project to renew and rehabilitate the raw water supply and treatment

facilitles.

Appendix F also includes a copy of the current water rate schedules, and a copy of the Town’s adopted
budget for Fiscal Year 2022-2023. tlne items 501-4012222-5110 and 501-4012222-5120 within the

budgeted operation and maintenance expenses provide a breakout for energy costs,

Further, Appendix ¥ provides a table summarlzing the number of water accounts by customer class and the
water use of each class for the 12 months of calendar year 2022.
25 WaterfEnergy Waste Audits

No energy or waste audit has been conducted as a part of this project and no known audit information was
avallable at the thme this report was prepared.
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3. NEED FOR THE PROJECT
34 Health, Sanitation and Security

The Virginla Department of Health {VDH} maintains regulations governing drinking water supply treatment
systems In accordance with state and federal law, to include the issuance of Operations Permits regulating
the quality of drinking water supplied to businesses and homes. This quality is essential to the public health,
The Virginia Department of Environmental Quality {DEQ) maintains regulations regarding the consumptive
withdrawal of water from rivers and streams as well as wastewater discharges ta streams for the protection
of aquatic life and the sanitation and securily of the environment.  When deficlencles exist resulting In
violation of regulations or permits, agencles may Issue a Notice of Violation and take other authorized

enforcement actions.

Except for the federal Disinfection/Disinfection Byproducts Rule authorized by the Safe Drinking Water Act,
the Town of Berryvllle has been able to maintaln compliance with all Health, Sanitation and Security
requirements with respect to its drinking water systems operations, even as equipment Is showing
advanced signs of wear and degradation commonly assoclated with aging infrastructure.

Although in today’s regulations DEQ will require any person desiring to withdraw water from the waters of
the state for drinking and other consumptive purposes to obtalir a Virginia Water Protection Permit {(VWPP),
the Town of Berryvilie is exempt from such requirement as long as the Town operates and malntalns but
does not modify its existing intake within its existing capacity, as the construction of this Intake precedes
the adoption of regulations requiring the VWPP, The objectives of this Project Include the continued
operation and imalntenance of this intake, limited to the purpose of lIis orlginal constructlon and Hmlted to
a capacity of 864,000 gatlons per day, therefore no VWPP s being sought for this Project.

The Town's purpose further deslres to retain the existing capacity for raw water pumping and transmission,
treatment and distribution of drinking water, although some of the means and methads may be modified
to deslgn for long-term compliance with current regulations and anticlpation of future regulations, as
outlined in Alternatives 4 and 5 dlscussed In Chapter 4 of this report. Approval and authorlzation to
construct this Profect will be sought from the Virginia Department of Health before any construction begins,
providing the opportunity for modification or reissuance of the Waterworks Operating Permit to the extent

needed.

As a part of his report, Monthly Operating Reports the Town has submitted to VDH from 2005 through
2022 were reviewed. With the exception of the recent exceedances in haloacetic aclds (HAAs) more fully
described in Chapter 2, the plan has demonstrated the capability to maintain compliance with ali regulatory

requirements.

in order to provide more robust treatment of organics In the sowce water for control of HAAs, and to
renew the aging infrastructure that otherwise would eventually lead to fallures that could adversely affect
public health, this Project has been determined as necessary and essential for Health, Sanltation and

Security.
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32 Aging Infrastructure

Water treatment facllities include many different elements operating as a system, to Include concrete
water bearing structures, piping, pumps and other mechanical equipment, etectrical equipment, wiring and
conduit, and communications and control system. With proper operation and maintenance, concrete
structures and piping can serve a useful fife of 50 years or longer, but mechanical and electrical equipment
generally have a useful life of about 20 years and control and communications system have a reliability less
than 20 years, The facilities at the Berryville Water Treatment Facility, including mechanical and electrical
equipment are reaching 40 years old and many components have survived well beyond thelr useful life.
Structural evaluations and other observations were included in the preparation of this report as described
further in Chapter 2, resulting In a finding that there Is a current need for a project to provide for the
renawal of the raw water supply and water treatment facilities owned by the Town of Berryville.

3,5 Reasonable Growth

Section 1.4 of this Report summarized the evaluation of historical growth data for the Town of Berryville
and Clarke County, the forecasted future growth for Clarke County as represented by two Independent and
widely respected research agencies, and the representation of likely growth In the Town of Berryville by
comparlson to Clarke County. It was concluded that this project should plan for population growth within
the Town of Berryville of belwaen 20% and 30% over the next 30 years,

From the range of forecasted population growth, this report assumed the Town should plan for an increase
in customer water demand of 25% over the next 30 years.

The current Berryville Water Treatment Plant has a capacity to produce 0.864 million gallens per day
according to the Town’s water supply permit obtained from the Virginia Department of Health {(VDH). Based
upon an evaluation of the data from monthly operating reports prepared by the Town over a five-year
period between 2018 through 2022, the average daily quantity of water treated was 0.436 MGD, or about

50% of the total treatinent capacity.,

It is water industry accepted practice that a potable water systeni should have sufficlent treatment capacity
to deliver a quantity sufficient to meet the highest single day demand averaged over a 24-hour period,
defined In the industry as the Maximum Day Demand. According to this practice, higher instantaneous
peak demands within the Maximum Day rely upon stored water in the distributlon system, with any volume
consumed from storage replenished by the end of the day. Because the monthly operating reports provide
the measured quantity of water treated on a dally basis, one means of searching for the Maximum Day
Demand Is through the review of the quantity treated each day of a calendar year seeking the highest day

treated volume,

Table 3-1 summarizes measured treated water quantity for each of five years between 2018 and 2022,
expressed both in terms of the average dally volume for the year and the maximum day. The data suggests
that the maximum day production in 2018 (0.977 MGD) and 2021 (0.889 MGD} exceeded the VDH-rated
capacity of the existing plant, and the maximum day production was at least 93% of the rated capacity in
each of the five years. This data would suggest on the surface that the Town needs to expand its water
treatiment capacity. However, a closer look at the data reveals that the Town does not operate its water
plant every day. In most weeks the plant will shut down at least one day {on a weekend or holiday) and
when customer demand Is low enough, Some shuldowns are extended for two consecutive days. This
operating schedule can he maintained because the Town has a significant volume of distribution system
storage for the size of its customer base, allowing it to operate the plant In excess of system demand to fill
storage, then rely upon storage to meet system demands while the plant is In shutdown. As a resuit, the
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reported highest single day treated volume does not accurately reflect the Maximum Day Demand of the
customer base, This report uses a 7-Day Running Average of Water Production as a means to estimate the
ratlo of Maximum Day Demand to Average Day Demand.

Table 3-1 Water Production Summary 2018-2022

2018 0.403 0.977 0.690
2019 0.450 0.819 0.689
2020 0.431 0.808 0.569
2021 0.466 0.889 0.521
2022 0.429 0.804 0.662

Table 3.1 also shows the average annual daily water production, maximum single day water production,
and the highest seven-day running average. The highest running average for each of the five years varied
from 0,521 MGD in 2021 to 0.690 MGD in 2018, The highest seven-day production average for the five-
year period (0.690 MGD) represents 80% of the water plant’s rate production capacity, and further
represents a ratio of 1.6 times the average day production of the five-year period. The 1.6 ratio Is within
the typical range of Maximum Day Demand/Average Day Demand ratios seen across the industry.

Using a demand growth rate of 25% over the next 30 years and a Maximum Day/Average Day ratio of 1.6,
Table 3-2illustrates that the Berryville Water Treatment Plant presently has adequate capacity to meet the
forecasted 30-year (Year 2053) Maximum Day Demand.

Table 3-2 Forecasted Water System Maximum Day Demand Growth

2020 4,534 4,534
2030 4,830 4,950
2040 5,140| 5,410
2050 5,470| 5,910

This forecast suggests that the current water treatment plant capacity (0.864 MGD) Is adequate for the
next thirty years but may require a water treatment capacity expansion to meet demand beyond 30 years.
Inasmuch as the current project to renew the water treatment plant facilities will be designed for a useful
life of 30 years, It Is concluded that the design capacity for the current renewal project may retain the same
capacity (0.864 MGD) as the existing facilities.
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4. ALTERNATIVES CONSIDERED
4.1  Alternative No. 1 - No Action

44.1  Description

This alternative Involves continuing to operate the existing Berryville water treatment plant and Beryyville
intake and pumping station without further improvements or rehabilitation. This alternative is not
recommended for serious consideration. As described In detall in Chapter 2 of this report, most of the
systems are already serving beyond the intended service life and showing significant evidence of
deterloration that will lead to faliure. Continued long-term operatlon Is expected to result in unacceptable
loss of service or the failure of necessary treatment processes and will eventully result in a public health
crisis.  Additionally, the existing treatment facilities will not keep pace with the water treatment
requirements due to the age and condition of the chemical feed systems,

4.2 Alternative No. 2 - Purchase Finished Water and Defer Renewal of Raw
Water Supply and Treatiment Facilities
4.2,1 Description

In developing a project around the need to rehabilitate aging infrastructure, It Is worth conslidering if it Is
economlcally feasible to purchase finished water from another community water system, thereby allowlng
the existing supply and treatment Infrastructure to be phased out-of-service. Such an alternative, when
feasible, also presents the opportunity for regional cooperation which If implemented successfully is
aligned with regulatory interests, particutarly within the area of reslifiency.

A map of the Town of Berryville and surrounding areas would confirm the Town as the county seat of Clarke
County, and the areas of the county surrounding the Town are rural in nature. The County encourages the
preservation of these rural assets across most of its land area by encouraging development to occur within
the Town or land adjacent to the Town that is planning for future annexation. As a result, the Town
operates the largest community water system in Clarke County, with the only other avallable system being
the Clarke County Sanitary Authority, The Authority operates a sinall community water system south of
Berryville to serve 400 accounts within the communities of Boyce, Millwood, and White Post, along with
the small commercial uses at the intersection of US Routes 17, 50 and 340, The Authority lacks the capacity
to serve the Town of Berryvllle, and to expand that capacity would require expanded water source,
pumping, treatment and transmission that would significantly exceed the scope and cost of renewing and

maintaining the Town of Berryville system,

Alternatives toward a regional approach beyond Clarke County would extend toward Frederick Water or
the City of Winchester Iin Frederlck County to the west, the City of Charles Town in Jefferson County WV to
the north, or the Town of Round Hill in Loudoun County to the east. In all cases such connections would
require greater than 15 imiles of new transmissfon main as well as the expansion of supply and treatment
capaclty within the adjacent systerns to meet Berryvllle’s needs, The cost of new transmission alone would
exceed the entlre costs of the total project alternatives identifled in Alternatives 4 and 5.

Collectively, purchasing water from neighboring water suppliers does not represent a cost-effective
approach for the Town of Berryville and further lacks substantlal non-monetary benefits, and therefore this
alternative is not favorably consldered In this report,
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4.3 Alternative No. 3 -- Rehabllitate Package Treatment Facility within Same
J.ocation
4.3.1  Description

This alternative would rehabillitate the existing two pre-engineered treatment units within the existing
Control and Operations Building at the Berryville Water Treatiment Plant, thereby eliminating the need to
expand the bullding as represented In both Alternatives 4 and 5. Under this alternative, repairs to the water
supply Intake and raw water pumping station, Pre-Settling Basin, and Sludge and Backwash Lagoons tnay
still be accommodated as defined h Alternatives 4 and 5.

The Town's existing water treatment plant s configured so that a single pre-englneered treatment unit can
be operated while a second unit Is belng rehabilitated. To rehabllitate a unlt, all existing process equipment
within the flocculation, sedimentation and flitratlon zones would be removed, then the structural steel
containment vessel now holding the units in place would be dewatered and carefully inspected. The need
for repalrs and for protective coatings or lining would be determined. The amount of lead time for
completing this work would not be reasonably known before this Inspection occurred. Once the repairs
and new coatings were completed, new replacement equipment wouid be Installed inside the rehabilitated
containment, Once one pre-engineered unit were completed and placed back Into service, the same
process would need to take place with the second unit.

While this alternative has the attractiveness of a smaller completed footprint, a closer evaluation reveals
many risks, An uncertain timeframe leads to the likelihood that the Town caufd be restricted to one-half
its treatment capacity (0.5 times 864,000 gpd = 432,000 gpd) for many months. In every month of calendar
year 2022, water demnands exceeded this capacity on multiple days as well as over a seven-day average at
least one time per month, meaning that to make this alternative work would require leasing some
additional temporary treatment and storage facllities to provide adequate capacity. Further, this
alternative would require heawvy construction activities immediately adjacent to active treatiment fachitles.
I spite of the care and protective meastires that may be taken, the risk of an accident or mishap that would
Interrupt treatment aperations In such close proximity to conhstruction at some time during the many
months of rehabilitative construction Is too great.

Another means of implementing this alternative would be to lease sufficient traller-mounted treatment
facliities to allow both existing pre-engineered unlts to be removed from service at the same time, While
this step could shorten the construction time, the need for many temporary connections to chemical and
electrical facilitles and the limited footprint of the existing slte to accommodate temporary facllities and
constructlon activities at the same time would be very difficult and not without its own considerable risks,

After considering all of the risks with this alternative and recognizing that measures to protect against the
risks of combining operations with construction activitles in very close proximity will significantly increase
the costs of his alternative, Pennoni has concluded that this alternative should be eliminated from further

consideration,
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a4 Alternative No. 4 ~ install New Conventional (“Mixed Media”) Treatment
Facllities
4.4.1  Descriptlon

Tis alternative includes the Installation of two pre-engineered treatment units based upon the Microfloc
Trident or an approved equal. These units are similar In mass, scale, and overall operation to the two
existing treatment units currently In operation, The new treatment units use a high rate upfiow adsorption
clarifier followed by a mixed medta gravity fliter. Each unlt must be rated for at least 300 gallons per minute
{gpm). The basls of design for this proposed equipment is 600 gpim or 864,000 gallons per day {gpd).

The new units would be housed in an addition to the existing Control and Operations Building on the west
side of the existing huilding. The new bullding addition would include new chemical feed systems for
chemicals similar to those currently n use at the plant, as the general operation of the plant would remaln
substantially the same, but with working automation systems and controls., A new electrical rocom will also
be in the building addition to provide switchgear and other controls far al plant equipment,

The new treatment equipment would Include motor operated valves, walkways, PLC control and
integration Into a SCADA system, and an alr scour system for an air-assisted clarifier and filter backwashing.
The configuration would be relatively similar to the existing treatment plant,

In addition to the treatment equipment, other aspects of the raw water pumplng and water treatment
facHity will be rehabilitated or replaced and are applicable to both Alternatives 4 and 5, A brlef summary
of these improvements is outiined below:

o All raw water pumps and pliping within the raw water pump station vault will be replaced. A
temporary by-pass will be established to maintaln water pumping to the water treatment facility
during the Installation, estimated to be one month, Durlng design varlable frequency drives will
be considered to operate the raw water pumps,

¢ A new alr compressor and control system in the Contral and Operations Building will be provided
to automatically backwash intake screens, with a new 2-inch diameter compressed alr line within
the raw water transmission right-of-way to the raw water pump station.

o A new pre-settling basin adjacent to the existing unit to recelve raw water for oxldation with
potassium or sodivm permanganate and prellminary sedimentation, with new transfer ptanping
carry water to the treatment units in the Control and Operations Building addition. After start-up
of new tanks, the existing tanks will be demolished to provide an area for parking or chemical
delivery truck turnaround.

o New bullding addition as shown on Concept Plan in Appendix C. Further translucent paneling will
be added in association with both the building addition and the rehabllitation of the outer
structure and roof for the existing bullding, in order to add natural light within the building while
maintalning an adequate Insulation R-value for energy efficiency,

¢+ New chemical storage and feed facilities with SCADA-operated controls in the new addition,
Actual chemicals stored will depend upon the selection of Alternative 4 or 5 to provide the
specific chemicals needed for the selected water treatment process. Space witl be retained for
the potential for future orthophosphate or polyphosphate feed to the finished water for
corrosion control.

o New clearwell will be constructed and after being placed in service the existing clearwell wiil be
drained and rehabilitated. The completed project will have two Interconnected clearwells with
added water storage.



Preliminary Engineering Report Page |23

¢ Anew electrical room and new electrical equipment will be furidshed, along with a new SCADA
system for operator monftored automated control of the war treatment process. New electrical
conductors will be installed in the raw water transmission ine right-of-way to carry power fo the
raw water pumps, controlied from the water treatment plant.

» Backwash and sludge fagoons will be inspected and repaired as necessary and may include new
lining systems.

*  Perimeter fencing will be modified to provide a new sliding gate for the entrance to the facllity
which can be controlled by the operator fram inside the plant site, Further additional space
within the parimeter will be provided for construction staging and retained for Town use after
construction. All site work design will pay close attention to perimeable vs. non-permeable
surfaces, in an attempt to minimize project affects on stormwater quantity and quality.

e Additional security will be provided to include the use of security cameras at the raw water
pumping statlon, water treatment plant, and water plant site entrance.

s The Town already owns two new high service pumps being stored at the wastewater treatment
plant and the Town proposes to install the new pumps during the preliminary design stage of this
project. His project will include a new surge relief valve in an underground vault on the existing
high service transmisslon main just north of the Control & Operations building; Isolation valves
will also be installed on the high service line and a surge relief line will carry treated water back to
the clearwell should a surge condition occur,

+ A new sodium hypochlorite storage and feed system will be a part of the chemical feed systems
instalfed in the building addition, allowing the small building on the east side of the Control and
Operations Bullding to be removed.

A proposed Site Plan and Building Floor Plan for this alternative is provided in Appendix C of this report. A
complete description of the proposed equipment for this alternative Is provided in a Basis of Design In
Appendix D. A new sodlum hypochlorite storage and feed system will be a part of the chemical feed
systems installed In the bullding addition, allowing the small bullding on the east side of the Control and

Operations Bullding to be removed.

4.4.2 Design Criterla

The criterla for this design ncludes selection of pre-engineered water treatmeant equipment to meet or
exceed current industry requirements with a similar footprint and operation process to the existing
treatment system. The existing system Is past its useful setvice life and Is operated In imostly manual mode
out of necessity. The proposed parallel treatment units and controls will provide the plant operators with
working automation and monitoring for plant operations. This alternative Ietains similar water treatiment
chemical feed systems and storage familiar to the aperation staff and is expected to generate residuals no
greater than the existing units.

Complete design criteria s provided in the Basis of Design in Appendix C of this report.

The bullding addition can proceed at the same time or Immediately after the pre-settling basin, and the
new treatment units and equipment instafted. Part of the raw water stream can be diverted to the new
treatment units and each unit tested prior to decommissioning the existing two treatment units. The
selected contractor will identify the means and methods for the diversion and testing; the contract
documents shall require that the complete treatment process, including pre-settling, the function of the
pre-engineered treatment units, clear well storage and finished water pumping be maintained at all times
during construction, except for necessary short duration tie-ins that are approved by the Town,
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Once the new treatment units are tested and operational, the existing treatment units will be reimoved,
and the building will be updated and renovated to allow for storage, meeting space, and an aflocated area
for potential future treatiment equipment for emerging contaminants such as PFAS,

Further investigation will be performed duting the design phase to ldentify an appropriate depth of a
granular activated carbon (GAC) cap at the top of the filter units for optimal reimoval of natural organic
matter for reduced disinfection bypraduct formation after chlorine is added to the treated water. The GAC

cap will rest on top of the mixed media.

Physical challenges at this site Include sloping topography, remote road access and waooeded areas, All the
praposed improvements will fit on the existing property, except that additional width of right-of-way may
he needed along the transmission line for the installation of burled new electrical conductors and
compressed alr piping to the raw water pump station. Operational chailenges include the logistics of
constructing a new faciilly while maintalning safe operation of the existing facllity and processes. A plan
will be generated with recommended steps to assure continuity of operations.

Long term maintenance of the proposed facility includes filter replacements approximately every 15 years,
and major building maintenance In approximately 25 years,

4.4.3 Map
All improvements under Alternative No. 4 are located within property owned by the Town of Berryvilie at
the site of the WTP as identified on the site plan provided in Appendix C.

4.4.4 Environmental impacts

A complete Environmental Report was prepared for this alternative pursuant to environmental review
requitements of the Natlonal Environmental Policy Act and United States Department of Agriculture

requirements for use of federal funding.

Delineated wetland areas will be avoided and maintained outside of the Limits of Construction, with the
exception of the stahilization of the Shenandoah Riverhank at the Raw Water Pump Station where
avoldance is not possible. Further, an historic preservation area on the north end of the Town property
will be protected and undisturbed throughout the profect. Details are in the Environmental Reportincluded
as Section il of this Preliminary Engineering Report.

4.4.5 Land Requirements

Access to the site is via an existing grave! access drive entering from the west side of Springsbury Road, The
existing access drive is generally in good condition. Alternatives with consideration of on-site construction
should include provisions for improvements to the access drive entrance and parking areas to
accommodate service vehicles and delivery trucks. A slght distance evaluation wiltbe performed and minor
improvements may be proposed to meet the requirements of the Virginla Department of Transportation
for safe entry and exit of truck traffic delivering chemicals and other supplies to the site, It is expected that
all work at the treattnent plant site will be within land already owned by the Town.

The current raw water transmission line right-of-way includes some sections that are only ten feet wide,
The construction effort for replacement of the existing electrical cable and placement of a new compressed
air pipe will likely require an additional temporary construction easement and potentially a wider
perinanent utility easement. The Town Is presently pursuing additional right-of-way along this route with
the source of funding to be determined; an allowance of $25,000 Is included in the budget for this project
toward land requirements for this purpose.
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The work within the raw water pumping station vault will be on fand owned by the Town. Restoration of
the streambank and repairs within the intake structures will require Clean Water Act Section 401 and
Section 404 permits but land acquisition is not anticipated.

4.4.6 Potential Construction Problems

No unusual constrictlon problems are anticipated, but there are considerations to plan for mitigation of
potential risks. The design effort will review the following considerations.

» General Soil Conditions for Infiltration of Stormwater
+  Subsurface Soif Conditions for Bearing Capacity

s Topography and Grading

s Stabilization and Restoration of Disturhed Areas

& Erosion and Sediment Control

¢ Stormwater Discharge

¢ Backwash Discharge Control

+ Site Access

The water treatment plant site is not within an identified floodplain area and floading is not a concern for
mitigation. The raw water pumplng station, intake facillties, and a portlon of the raw water line
transmissloh easement are within the floodpialn, and ne new structures are proposed In these areas that
would permanently alter the existing passage for flood waters,

4.4.7 Sustainability Considerations

Resilience and sustainability will be a consideration In afl aspects of the project, to include equipment and
materials of proven high quality and carrosion and wear resistance, effective operation and malntenance
procedures and aperator training for enhanced and sustained useful life, and anticipation of future
regulations and long-term growth potential {sizing of new facilities) in design of new facllities. Moving
mechanical parls in contact with other parts will be selected based on a lohg service life and wear with

proper lubrication,

The plant upgrade will alsa be designed to allow significant flexibility for operators to adapt to a wide range
of varying flow rates ahd seasonal temperatures,

Sustainability constderations for this alternative include limiting chemical consumption and providing a
sialler faotprint compared to conventional treatment systems. The design life for this system will be a
minimum of 30 years with appropriate maintenance and replacement of expendable items, though many
parts of the system are likely to carry a longer life.

4.4.8 Water and Energy Efficiency

Energy costs at the WTP are presently only 6% of total operating expenses. Energy costs will be a
consideration in the design of the treatment system and fmprovements,

Wherever possible, new pumps, motors, blowers, and other mechanical equipment will be desighed to
operate within optimal energy efficlency ranges, and higher than the efficiency of current equipment,
Variable frequency drives will he used where appropriate to efficiently address variations in flow demand.
Control systems will provide for automation where appropriate to adjust to actual WTP operating
conditions,
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4.4.9 Green Infrastructure

The site modification will be designed with considerations for improvements to storinwater management
and water quality.

4.4.10 Other

Replacing old equipment with newer, updated, compllant, high-quality equipment and incorporating
automated controls where appropriate witl provide the Town will an efficient and productive water
treatiment system with reduced malntenance requirements and significant operation life.

4.4.11 Cost Estimates

The Englneer’s Preliminary Opinlon of Probable Project Costs for Alternative 4 with a 10% alfowance for
contingency on construction costs is $8,956,000. A breakdown of the apinion of cost is In Appendix E of

this report.
4.5 Alternative No. 5 - Install New Membrane Treatment Facllities

4.5.1 Description

This alternative includes the installation of two pre-engineered membrane fiftration units based upon the
Pali Arla AP-4 system or an approved equal. Each unit each utilize 26 hollow fiber membrane modules
housed In PVC plpe. Each unit must be rated for at least 300 gallons per minute {(gpm). The basls of design
for this proposed equipment Is 600 gpm or 864,000 gallons per day (gpd).

The new units would be housed In an additlon to the existing Control and Operations Bullding on the west
side of the existing bulding. The new building addition would include new chemical feed systems for
chemicals similar to those currently in use at the plant, in addition to several chemicals required for
operation and maintenance of the membrane filtration system, Including Sodium Hydroxide, Citric Acld,

and Sodium Bisulfite.

The new treatment equipment would include automated valves, PLC control and integration into a SCADA
systern, a compressed air system for membrane malntenance, and a prefiltration system upstream of the,
membrane system of either pressure fliters or cartridge filters to maintsin a membrane feed turbidity of
approximately 5-50 NTU.

This alternative Includes improvements that are in common with Alternative 4, which are stated In Sectlon
4.4 of this report and are repeated below as follows:

o  All raw water pumps and piping within the raw water pump statlon vault will be replaced. A
temporary by-pass will be established to maintain water pumping to the water treatment facllity
during the Installation, estiimated to be one month. Durlng design varlable frequency drives will
be considered Lo operate the raw water pumps,

e A new alr compressor and control system in the Control and Operations Buitding will be provided
to automatically backwash intake screens, with a new 2-Inch diameter compressed air line within
the raw water transmission right-of-way to the raw water pump station.

e A new pre-settling basin adjacent to the existing unit to receive raw water for oxidation with
potassium or sodium permanganate and preliminary sedimentation, with new transfer pumping
carry watet to the treatment units In the Control and Operations Bullding addition. After start-up
of new tanks, the existing tanks will he demolished to provide an area for parking or chemical
delivery truck turnaround.
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« New building addition as shown on Concept Plan in Appendix C, Further translucent paneling will
be added in assoclation with both the bullding addition and the rehabilitation of the outer
structure and roof for the existing bullding, in order to add natural light within the building while
matntaining an adequate Insulation R-value for energy efficiency.

s New chemical storage and feed facilitles with SCADA-operated controls in the new addition.
Actuzl chernicals stored will depend upon the selection of Alternative 4 or 5 t¢ provide the
specific chemicals needed for the selected water treatiment process. Space will be retained for
the potential for future arthophosphate or polyphosphate feed to the finished water for
corrosion control.

s New dearwell will be constructed and after balng placed In service the existing clearwell will be
dralned and rehabilitated. The completed project wili have two interconnected clearwells with
added water storage,

+  Anew electrlcal room and new electrical equipment will be furnished, along with a new SCADA
system for operator monitored automated control of the war treatment process. New electrical
conductors will be Installed in the raw water transmission line right-of-way to carry power ta the
raw water pumps, controlled from the water treatment plant.

e Backwash and sludge fagoons will be inspected and repaired as necessary and may include new
lining systems.

s Perimeter fencing will be modified to provide a new sliding gate for the entrance to the facility
which can be controlied by the operator from inside the plant site, Further additional space
within the perimeter will be provided for construction staging and retained for Town use after
construction, All site work design will pay close attention to permeable vs. non-permeable
surfaces, In an attempt to minimize project affects on stormwater quantity and quality.

s Additlonal securlty will be provided to include the use of security cameras at the raw water
pumping statlon, water treatment plant, and water plant slte entrance,

+ The Town already owns two new high service pumps being stored at the wastewater freatment
plant and the Town propases to install the new pumps during the preliminary design stage of this
project. His project will include a new surge relief valve In an underground vault on the existing
high service transmission main Just north of the Control & Operatlons buiiding; isolatlon valves
will also be installed on the high service line and a surge relief line will carry treated water back to
the clearwel] should a surge condition occur,

+ Anew sodlum hypochlorite storage and feed systemn will be a part of the chemical feed systems
Instalied in the bullding addition, allowing the small building on the east side of the Control and
Operations Building to be removed.

A proposed Site Plan and Building Floor Plan For this alternative is provided in Appendix C of this report. A
complete description of the proposed equipment for this alternative is provided in a Basis of Design in
Appendix D.

4.5.2 Design Criterla

Besign Criteria for all improvements included with this Alternative are stated in the Basls of Design,
Appendix D of this report.

453 Map
All Improvements under Alternative No. 5 are located within property owned by the Town of Berryvilie at
the site of the WTP as identified on the provided focation map in Appendix C.
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4.5.4 Environmental impacts'

A complete Environmental Report was prepared for this alternative pursuant to environmental review
requirements of the National Enwironinental Policy Act and United States Department of Agricultutre
requirements for use of federal funding.

4.55 Land Requirements

Access to the site is via an existing paved access drive along state route 613, The existing access drive is
generally in good condition. Alternatives with consideration of on-site construction should include
provisions for re-pavement of the driveway and parking areas at completion of construction.

Land requirements for work within the raw water transmission easement, raw water pump station,
streambank‘and the intale facility will be the same as described for Alternative 4.

4.5.6 Potentlal Construction Problems

No unusual construction problems are anticipated, but there are considerations to plan for mitigation of
potential risks. The desigh elfort will review the following cansiderations.

»  General Soil Canditions for Infiltration of Stormwater
¢ Subsurface Soil Conditions for Bearlng Capacity

¢ Topography and Grading

+ Stabilization and Restoration of Disturhed Areas
Eroston and Sediment Control

Stormwater Discharge

Backwash Discharge Control

Site Access

> &+ »

The water treatment plant site Is not within an identified floodplaln area and flooding Is not a concern for
mitigation. The raw water pumping station, intake facilities, and a portion of the raw water line
transmission easement are within the floodplain, and no new structures are proposed In these areas that
would permanently alter the existing passage for flood waters.

4.5.7 Sustainabllity Considerations

Resilience and sustainability will be a consideration in all aspects of the project, to Inclide equipment and
materials of proven high quality and corrosion and wear resistance, effective operation and maintenance
procedures and aperator training for enhanced and sustained useful life, and anticlpation of future
regulations and long-term growth potential (sizing of new facilities) in design of new facilities. Moving
mechanical parts in contact with other parts will be selected based on a long service life and wear with
proper lubrication.

The plant upgrade will afso be deslgned to allow significant flexibility for operators to adapt to a wide range
of varying flow rates and seasonal temperatures,
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4.5.8  Water and Energy Efficiency

Energy costs at the WTP are presently only 6% of total operating expenses. Energy costs will be a
consideration in the design of the treatment system and improvements.

Wherever possible, new purps, motors, blowers, and other mechanical equipment will be designed to
operate within optimal energy efficlency ranges, and higher than the efficlency of current equipment.
Variable frequency drives will be used where appropriate to efficiently address variations in flow demand.
Contral systems will provide for automation where appropriate to adjust to actual WTP operating
conditions.

4.5.9 Green Infrastructure

The site modification will be deslghed with considerations for improvements to stormwater management
and water quality.

4.5.16 Other

Replacing old equipment with newer, updated, compliant, high-quality equipment and incorporating
automated controls where appropriate will provide the Town will an efficient and productive water
treatment system with reduced maintenance requirements and significant operation life.

4.5.11  Cost Estimates

The Engineer’s Prelintinary Opinton of Prohable Total Project Costs for Alternative 5 with a 10% allowance
for contingency on construction costs is $11,146,000, A breakdown of the opinion of cost s in Appendix £

of this report.
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5. SELECTION OF AN ALTERNATIVE

Chapter 4 of this report identifies five alternatives for the Town of Berryville, of which three were not
practicably feasible. The Chapter then describes and analyzes the two technically and legally feasible
alternatives (identified as Alternatives 4 and 5) in greater detall. A preliminary opinion of probable total
capital project costs was provided for each feasible alternative, and forecasted annual operation and
maintenance costs are also prepared for each feasible alternative. A breakdown of the capital costs and

O&M costs are In Appendix E.

This section compares the two alternatives for both monetary and non-monetary factors, The monetarily
consideration Introduces short-lived assets {assets with expected useful lives less than the perfod of
financlhg for the capital project) as well as life cycle costs for each alternatlve,  The alternatives are also
compared in a matrix of nonmonetary factors. The total comparisons from these two analyses form the
basis for identifying the single preferred alternative recommended for implementation,

5.4 ShortlLived Assets

The Rural Development guidefines of the United States Department of Agriculture require a table of Short-
Lived Assets be developed in the alternatives analysis when agency funding for a project Is sought. Short-
Lived Assets are those assets that make up the Town's water system that would expect to be reach the end
of thelr service life and require replacement during the term of the financing for the capital project,
Funding for the replacement of Short-Lived Assets are then programmed Into the financial plan for how
the organization will generate sufficlent revenues to pay the debt service on the capital loan, annual
operatlon and maintenance costs, and replacement of short-lived assets when they come due for

replacement,

The Table of Short-Lived Assets is provided In Appendix E, Inciuded are existing assets that will be retained
after the project and are common to both Alternatives 4 and 5, new assets common to Alternatives 4 and
5, and new assets that are specific to either Alternative 4 or 5. Short-lived assets in this report are assets
axpected to have a useful life of 20 years or less.

5.2 Life Cycle Cost Analysis

The Life Cycle Cost Analysis compares Alternatives 4 and 5 through bringing together the estimated project
capital costs, the estimated annual operation and maintenance costs, and the replacement of short-lived
assets, The analysis is presented in Appendix E of this report. Each fiscal ear Is shown heginning with Flscal
Year 2024 through Fiscal Year 2047. Deslgn, land acquisition, permitting, financlng, and bldding of the
project is expected to occur in Fiscal Years 2024 and 2045 with construction In Fiscal Years 2026 and 2027,
Fiscal Year 2047 represents the 20" year after construction s completed. Or each fiscal year, the
forecasted capital cost, operation and maintenance costs, and replacement of short-lived assets scheduled
to occur in that year are shown. Finally, the total annual cost for each year Is discounted to present worth,
using i=4% as the asstmed me value of money, All costs are represented in current dolfars {August 2023)

and therefore do not account for inflation.

The Life Cycle Cost Analysis concludes that the present worth of all costs if Alternative 4 were chosen to be
$29.284 miilion. Similarly, the present worth life cycle cost for Alternative 5 is $31.225 miftion.
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5.3 Non-Monetary Factors
It is very important that non-monetary factors that reflect important project objectives be considered In

the final selection as well as monetary factors. A matrix was developed using the factors chosen for this
evaluation as Identlfied and defined below:

o Capital Cost - The one-time capital cost associated with construction and non-construction of the
alternative,

o Operation and Maintenance Costs - The cost assoclated with annual operation and maintenance
of the alternative. This category includes the risk associated with the abillity of the Town to control
or manage future costs.

o Regulatory Compliance - The abllity of the alternative to allow the Town to comply with all
applicable regulations and permits. This category includes risk assoclated with the Town's abllity
to manage and control compliance, and potential liability of failure in compliance.

o Ease of Operation and Control - The ease or difficulty in keeping the water treatment process
operating within the boundaries of regulatory limits and local water guality objectives as the quality
of the raw water from the Shenandoah River changes due to weather and other environmental
factors. This includes the level of training and certification requirements of plant operators to
operate the technology provided by the alternative,

o Rellability - The extent of the capability of the alternative to continue to provide the water quality
and quantity needs of the community in the event of mechanical failure or other unforeseen
emergency condition.

Other Important factors considered but not included in this evaluation were land acquisition and social and
environmental Impacts beyond regulatory compliance. The reason these factors were not included Is that
they are considered equal for the two alternatives, and therefore not a factor in the selection of a preferred
alternative,

Table 5-1 Declsion Matiix of Monetary and Non-Monetary Factors in Selecting a Preferred
Alternative

Capltal Costs 4 2 4 16 8
Operation & Malntenance Costs 2 3 3 6 9
[Regulatory Compliance 3 4 5 15 20
Ease of Operation and Control 2 41[ 2 4 8
Resillency 4 5] 1 4 5

TOTAL 1 45

For each factor the rating is between one and five for each alternative, where one is least desirable and
five Is most desirable. Further, all factors are given a weight based on the relative importance of each factor
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relative to the other factors in the matrix. Regulatory compliance carries the highest weight reflecting the
very high importance of public health, The cost of the project itseif and the cost of operating and
maintaining the completed project are next in Importance, followed by ease of operation and reliability.
The matrix is shown in Table -1,

As represented in Appendix E, Alternative 4 has a lower capital cost but Alternative 5 has a lower operation
and maintenance cost. As reflected in the life-cycle cost analysis, the lower operating and maintenance
cost of Alternative 5 does not avercame the time value of money in financing the higher capital cost, and
Alternative 4 provides an overall lower cost over time,

Alternative 5 provides better performance across all of the non-monetary factors considered. Membrane
treatrent should consistently provide a higher rate of removal of natural organics from the water and will
therefore provide a higher assurance of consistent regulatory compliance, particularly compliance with the
EPA Disinfection and Disinfection Byproducts Rule. Within the industry membranes have been represented
over time Lo reinove approximately 35 — 40% mote natural organic matter when compared to conventional
mixed media filtration and therefore should resultin consistent compliance with haloacetic acid regulatory

Hmits.

Membranes also offer better ease of operation and control by providing consistently high treated water
quality with less Intervention of a plant operator to adjust chemical feed rates by comparison to the
coagulation step in the mixed media process.

Finally, the membrane alternative is considered more resllient in that the water treatment is provided
through 52 hollow fiber membrane modules, the Joss of any one maodule reducing plant capacity by only
2%. By contrast, a mechanical fallure requiring one of only two mixed media package treatment units
would result in a loss of 50% of treatment capacity.

Both alternatives are equally capable of meeting the capaclly requirements of the Town when fully
serviceable, and because the treatment units are inslde an addition to the Operation and Control Building
of equal slze, their impact on the environment Is essentially the same. The only land requirements for this
project are along the raw water transmission line and are commaon to both alternatives.

The Decislon matrix shown In Table 5-1, considering both monetary and hon-monetary factors, provides a
total score of 45 to the Membrane Alternative (Alternative 5} ahead of a total score of 41 for the Mixed

Media alternative (Alternative 4).
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6. RECOMMENDED ALTERNATIVE

Pennoni recommends the selection of Alternative 5 as the preferred alternative. The most important
advantage of Alternative 5 Is its superior ability to comply with all drinking water regulations, which is a
highly important barometer of the Town ability to consistently meet the very important public health goals
for the members of the community. As has been summarkzed in this report, the Town of Berryville has
failed to comply with regulatory standards for measured Haloacetic Acids in two separate guarters within
the past 18 months. Membranes have been khown in the industry to increase the removal of natural
organic matter by 35 — 40% when compared to mixed media (current treatment process as well as
Alternative 4). Natural organic matter reacts with chlorine in drinking water to form haloacetic aclds and

other disinfection byproducts,

Although the overall costs of Alternative 5 are higher than Alternative 4, the superior performance In
removing natural organfc matter Is worth the cost. Further, the Town has been engaging In prudent
financial planning for several years In anticipation of the need to renew the water treatment plant. Though
the current total project cost for Alternative 5 is estimated at $11.146 million, the May 2019 Utility Rate
Study estimated the cost of this project to be $15.9 million for the purpose of establishing & financial plan
and water rates to permit the project’s financing. A premise of the rate study was to establish the sound
fimancials including debt service coverage, adequate to obtaln a favorable loan to finance the project,

The remaindeir of thls Chapter discusses the plan for implementation of the preferred alternative
{Alternative 5).

6.1 Preliminary Design

Preliminary design effort will expand upon the Concept Plan drawings provided in Appendix C and will
follow the Basls of Design for Alternative 5 outlined in Appendix D,

The preliminary design will layout the three new replacement pumps and appurtenant equipment to pump
raw water from the intake through the existing 8-inch raw water transmission malin to the water treatment
plant. New burled conduit will be Installed in the raw water malh right-of-way to carry electrical energy to
energize these pumps from starters and controls in the electrical room at the water treatment plant, A
new air compressor with controls wili be located at the water plant and a new 2-inch pipe will carry
compressed alr via the raw water transmission right-of-way to the raw water pump station where It will
connect to existing alr piping to blow agalnst the Intake screens to remove debris. New right-of-way
adjacent to the 10-foot-wide existing right-of-way wili be acquired to accommodate these installations, All
other design will be located on property already owned by the Town.

The preliminary design will develop the layout for the installation of two new pre-settling tanks to be
installed while the existing tanks remain In operation. Some sediment in the raw water will settle in these
tanks and the water will be oxidized with potassium permanganate to oxidize iron or manganese in the raw
water, The pre-settling tank location Includes new service pumps to transfer raw water to the expanded

control and operations bullding,

The expanded area of the contro! and operations building wiil provide a locatlon for a pre-filter followed by
a new membrane filter systems capable of handling the rated capaclty of the WTP. The expanded area will
also house new chemical storage and feed systems and a new electrical room. A new electtlcal service
entrance will be provided, and the current electrical switchgear and generator will be replaced. A one-line
diagram of the electrical facilities and a layout drawing will be provided during prefiminary design,
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A new clearwell will be constructed helow the building addition to provide 36,000 galions of additional
treatment water storage. A layout for this new facility will be provided during preliminary design.

A new vault over the finished water line will be designed to house two isolation valves and a surge relief
valve, with surge piping to send flow back to the clearwell. Due to the urgency of this need, complete design
of this surge relief system will be performed during preliminary design, offering the Town the option of
desired to construct it ahead of the other facilitles. The Town already owned new high service pumps which

will be installed during the design phase,

Once the new addition, new membrane treatment facllities, new chemical storage and feed, and new
electrical facilities are In operation and have passed tests for continuous duty, the existing package
treatment units and existing chemical storage and feed facllities can be demolished, and the space will be
available for other facilitles, A temporary layout for this space is provided within the Concept Plan In
Appendix C, and during preflminary design the floor plan for this area will be refined in an effort to provide
the utilization for this area that s listed In the Basls of Design, to the extent feasible space is avallable, Itis
anticipated an architect wilf become a part of the design team to assist in this effort. A new floor plan for
renovation of this space will be the result,

Preliminary design will also provide an Initial layout for expanded parking and truck turnaround space, a
relocation of perimeter fencing with a sliding gate entrance, and some security wil be added to the slte,
Stormwater treatment Is also expected, and any needed detentlon facillties will be lald out during
preliminary design In an area near the backwash lagoons. Depending on the results of the bullding space
floor plan, the septic system may also be expanded.

6.2 Project Schedule
The project schedule is anticipated to continue over the next three years for design and construction.

Table 6-1 Estimated Project Schedute

MILESTONE TENTATIVE SCHEDULE
Funding Application October 2023
Deslgn Notice to Proceed November 2023
Design Kick-off Meeting November 2023
Evaluation/Planning/Design — 60% Submission April 2024
Stake Holder Review Meeting May 2024
Evaluation/Planning/Design — 90% Submission September 2024
Permitting Submission Septeinber 2024
Stake Holder Review Meeting October 2024
Permitting Re-Submlssion December 2024
Advertisement for Bid February 2025
fid Opening March 2025
Constructlon Award/Notlce to Proceed June 2025
Construction Substantial Completion August 2026
Construction Final Completion ' October 2026




Preliminary Engineering Reporl Page |35

6.3 Parimit Requirements

The Town of Berryvilte will submit all required permits for the construction of this project. Among those
permits it is anticipated that a permit and approval to construct waterworks facilities will be required from
the Virginia Department of Health, and stormwater management and erosion control permitting will be
required from the Virginla Department of Environmental Quality and/for Clarke County. Natlonwide
permitting will be required for streambank stabilization near the raw water pump station, An agreement
will be required with the Virginla Department of transportation for any modification of the driveway
entrance and for the use of highway right-of-way for the new electricat conduits and air piping. Clarke
County approval will be required for modifications to the development of the site and for modifications to
the septic system,

6.4 Sustainability Consideration

The project will consider sustalnability during design and construction for effect use of materials, reuse of
existing structure, material sourcing, and monitoring of electric use, The WFP and water system will be
reviewed to implement solutions for improved monitoring of raw water intake, treated water production
and treated water use, The design will Incorporate the rehabilitation of and existing building framing to
reduce the steel structural members required for the bullding construction.

6.5 Water and Energy Efficiency

Rehabilitation and upgrades to the existing WTP will pravide water and energy efficlency improvements
throughout the treatment process. Wherever possible, new pumps, motors, and other mechanical
equipment will be designed to operate within optimal energy efficiency ranges, and higher than the
efficlency of current equipment. Varlahle frequency drives will be used where appropriate to efficiently
address variations in flow demand. Control systems will provide for automation where appropriate to
adjust to actual plant conditions efficiently. An upgraded digital-based control system will give operators
better Information at their fingertips for Improved process control and management of energy demand.

New chemical storage and feed systems will improve the efficlency as well as the monitoring of chemical
use.

6.6 Green Infrastructure

Surrounding woodland disturbance will be minimized during design, and an effort will be made to minimize
the quantity of new Impervious surfaces. The on-site stormwater runoff will be controlled using

appropriate BMPs.

6.7 Other

By replacing old equipment with newer, high-quality equipment and Incorporating automated digital
controls where appropriate, operator access through vehicular use can be less frequent,

6.8 Total Project Capltal Cost Estimate

Penneni prepared an engineering opinion of probable construction cost for Alternative 5 as referred to In
Chapter 4, The estlimate is summarized in Table 6-2 on the next page and the complete estimate Is Included

In Appendix E.
Table 6«2 Capital Budget for Preferred Alternativa - Membrane Treatment
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Project Cost

CONSTRUCTION CAPITAL COSTS

Mobilization & Demohilization $789,400
Existing Raw Water Intake & Pump Station 480,200
Pre-Settilng Basin 870,000
Existing Control & Operations Bullding 993,600
Expansion Control & Operations Bullding 903,400
Water Treattent Process 2,448,600
Clearwell 645,000
Chemical Feed Systems 425,000
Backwash & Sludge Lagoons 102,600
Electiical Wark & Generator 964,600
Other 306,000
CONSTRUCTION SUBTOTAL {August 2023) 58,928,000
Construction Contingency (10%) $893,000
TOTAL PROBABLE CONSTRUCTION COSTS {August 2023) 59,821,000
NON-CONSTRUCTION CAPITAL COSTS

Land Acgrlsition 525,000
Engineering Design {8% of Total Construcilon) 786,000
Construction Engineering & Inspection {7% of Total Construction) 687,000
Permitting, Legal, Financing 80,000
NON-CONSTRUCTION SUBTOTAL (August 2023) $1,578,000
TOTAL ESTIMATE OF PROBABLE PROJECT CAPITAL COST

[August 2023) $11,399,000

for the Non-Construction Capital Costs, 10% is used for construction cantingency as required by USDA
Rural Development requirements for the Prefiminary Engineering Report and as also showt in Appendix E.
Engineering services are shown as Engineering Design, Construction Adiministration Services, and
Construction Observation (Inspection) Services. Permitting costs provide for permit application fees as well
as professlonal services required to obtain the permits described in the Permitting Requirements section
of this report above. Legal Services and Administration and Financing provide costs associated with
obtaining the financing for the project, to include bond attorney fees and any underwriting expenses the

Town Is required to pay.
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6.9 Financing Plan - Annual Operating Budget

The Town of Berryville Intends to submit this Preliminary Engineering Report as a part of a requirement of
VDH for waterworks improvements and may also submit this report as a part of a request to USDA Rural
Development for loans for the permanent financing of at least part of the total capltal costs of the Water
Treatment Plant Improvements project. Appendix F includes a Financing Plan required by USDA for the
anticipated perlod of the loan. The Financing Plan Includes multiple scenarios as specifically requested by
the USDA as a part of the loan application package.

If USDA financing is accepted, an interim loan from a private financing source will be needed to provide
funding for construction not financed by the Town'’s reserves or financed by other sources (such as VDH).
This interim financing Is necessary because USDA will not close on the loan and disperse funds until
construction has been completed and accepted by USDA. The Financing Plan in the Appendix F assumes
the Town will utilize up to $2,200,000 in held reserves toward the implementation of the project and
provide interim financing for any balance less funds, if any, provided by VDH.

6.9.1 Income

Income is shown on the Financing Plan under the heading of “Revenues”, which represent the total
anticipated revenue to the Water Fund. Total Revenues or Income include annual charges for water use,
tap fee revenue, and other revenue. The income projections are based upon existing income, Increased
by an estimated future system growth rate (new customers) of 0.75% (equivalent to 25% growth In 30
years — See Chapter 2 for growth forecasting) per year, and further changed from anticipated future
changes in the water rates. Income from new customers added to the system after 2023 are shown in a
separate column for reference. A column entitled “Percent Change in Rates (Composite)” represent an
average Increase or decrease in water rates and availability fees as a percentage of the prior year rates and
are estimated to be needed to finance the payback of the loan, the changes in operating costs associated
with the Water Treatment Plant Improvements, and to provide adequate reserves.

This area reserved for further discussion of specific financial scenarios requested by USDA. The scenarios
will be defined in discussions with USDA once the Town has authorized pursulng USDA financing.

6.9.2 Annual O&M Costs

Annual Operating and Maintenance Costs have been estimated for the future operation of the Town’s raw
water pumping and water treatment system based on the completion of the construction of the preferred
alternative. The estimate was prepared using current O&M costs as a baseline from the Fiscal Year 2022-
23 budget, then identifying changes to annual operating costs assoclated with the project. Based upon the
value of the dollar and market conditions as of August 2023, the annual operation and maintenance costs
for the Water Fund are estimated to be $1,259,500 and reflect a $13,500 decrease In annual expenses
compared to the Mixed Media Alternative (Alternative 4) . These costs are summarized In Table 6-3 helow

and are also detalled in Appendix E.
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Table 6-3 Annual Operatlon & Maintenance Costs for Preferred Alternative — Membrane Treatment
Description Project Cost

OPERATING & MAINTENANCE COSTS

Administration $346,000
Raw Water Pumping & Water Treatment 484,500
Water Distribution 429,000

TOTAL ESTIMATE OF PROBABLE ANNUAL O&M COSTS FOR
ALTERNATIVE 5 (August 2023) $1,259,500

6.9.3 Debt Repayment

This section of report reserved for summary related to the Financing Plan required by USDA. The Plan cannot
be written until the Town authorizes negotiations with USDA whereby USDA will provide the scenarios as
well as Interest rates to be used In the Plan. It Is intended that this section of the PER be written at a future
time if USDA funding is sought, or deleted if USDA funds are not sought.

6.9.4 Debt Service Reserve

This section of report reserved for summary related to the Financing Plan required by USDA. The Plan cannot
be written until the Town authorizes negotiations with USDA whereby USDA will provide the scenarios as
well as interest rates to be used In the Plan, Itis intended that this section of the PER be written at a future
time [f USDA funding Is sought, or deleted [f USDA funds are not sought.

6.9.5 Short-Lived Asset Reserve

A table showing a replacement schedule for short-lived assets, both for the existing water system and the
proposed improvements, has been developed and Is found in Appendix E, The values in this replacement
schedule for short-lived assets applicable to the Preferred Alternative are carried forward to the Financing
Plan also in Appendix F and are represented as an expense In the column of the Financing Plan entitled
“Short-Lived Asset Repair/Replace”,

The “Minimum Reserves Recommended” column in the Financing Plan is a benchmark upon which the
Account Balance Is malntalned after all estimated expenses are accounted for, Including Short-Lived Asset
Repair/Replace expenses. Therefore, Short-Lived Assets are fully accounted for as well as all other water
expenses In setting the total reserves maintained in the Financing Plan, and it Is not necessary or
recommended to set up an additional reserve fund specifically for short-lived assets.
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7. CONCLUSIONS AND RECOMMENDATIONS

Pennoni recommends the Town of Berryville design and construct a complete renewal of its Raw Water
Pumnping facllities and Water Treatiment Plant facllities as defined in this report as Alternative 5. The project
includes in-kind replacement of raw water pumps, improved facilities and control for alr burst cleaning of
intake screens, new replacement pre-seltling tanks, an expanded Operations and Control facility with new
membrane water treatment facilities in the new addition along with improved space utllization through
renovation in the existing section of the building. The existing bullding renovation will also include a new
roof and badly needed repalrs to several structural members, .

Pennoni also recommends that the Town seek grants and low interest loan financing opportunities
available from the Virginla Department of Health (VDH) and/or the USDA Rural Development program and
other available agencfes to cover at least a significant portion of the cost of the Water Treatment Plant
Improvements project, based upon the plan that is in the best financial Interest of the Town’s water system
customers, If necessary, the Town also has a reserve of $2,200,000 available that can be used to asslst in
financing the project. The Town applied for financial assistance through the VDH Financial Capital
Assistance Program in May 2023 and Is expected to hear the results of such application in September 2023.

The specific terms of a loan will depend upon the selected financing agency.
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Berryville - Clarke County Government Center
101 Chalmers Court, Suite A
Berryville, VA 22611

TOWN OF gl
BERRYVILLE

"VIRGINIA

RESOLUTION OF GOVERNING BODY OF THE TOWN OF BERRYVILLE

[T] 540/955-1099

[F] 540/955-4524

[E] info@berryvilleva.gov
www.berryvilleva.gov

The governing body of the Town of Berryville, Virginia, consisting of six members, in a duly called meeting held on

the 12" day of September, 2023 at which a quorum was present, RESOLVED as follows:

A RESOLUTION:
FUNDING FOR SIDEWALK CONNECTIVITY ON MOSBY BOULEVARD (ID 10285)

IN SUPPORT OF THE VDOT TRANSPORTATION ALTERNATIVES PROGRAM GRANT FOR ADDITIONAL

WHEREAS the Council of the Town of Berryville (“Council”) will be requesting Transportation Alternatives Program
grant funding in order to complete sidewalk sections along the north side of Moshy Boulevard between Hancock

Court and McNeil Drive; and

WHEREAS Council has identified the need for pedestrian connectivity on Mosby Boulevard to accommodate safe
pedestrian access by residents of an existing multi-family development, residents of a single-family development,

and students attending Clarke County High School to businesses and services on McNeil Drive; and

WHEREAS Council has committed to provide the 20 percent match and provide for future maintenance and upkeep

of the completed project; and

WHEREAS this grant will provide additional funding for the project which was originally approved for a

Transportation Alternatives Program grant in 2019;

NOW, THEREFORE, BE IT RESOLVED that the Council of the Town of Berryville, Virginia hereby supports the
Transportation Alternatives Program grant application for additional funding for sidewalk sections on Mosby

Boulevard.
Passed this 12" day of September, 2023.

TOWN OF BERRYVILLE

Attest:

CERTIFICATION

By: Harry Lee Arnold Jr., Mayor

| hereby certify that the above resolution was duly adopted by the Council of the Town of Berryville, in a duly

assembled meeting on the 12" day of September, 2023.

Erecka L. Gibson, Vice Mayor

Harry Lee Arnold, Jr. Erecka L. Gibson

Mayor Vice Mayor
Council Members
William Steinmetz Diane Harrison Grant Mazzarino Ryan Tibbens
Ward 1 Ward 2 Ward 3 Ward 4

Keith R, Dalton
Town Manager



