TOWN COUNCIL
Work Session
Town Hall
December 3, 2013
6:00 p.m.

1. Call to Order: Roll Call

2. Order of Business

A. Capital Improvement Projects

3. Motion to Adjourn



. . . AGENDA DATE:
AGENDA TITLE: Capital Improvement Projects Review December 3. 2013
SUBJECT/PROPOSAL/REQUEST: Discussion of Capital ITEM NUMBER:
Project and financing options 2A
FOR COUNCIL:
ATTACHMENTS: Potential Capital Projects Action ()
TOWN OF Information (X)
Heather Arcos Heather Arcos, Town Manager
BACKGROUND:

On November 14, 2013, the Town Council approved by resolution the refinancing of two of the water and
wastewater loans at a fixed rate of 2.65% for the first 10 years of a 20 year term. The refinancing would
achieve a net savings while decreasing the overall term of the loan.

The second option for consideration by the Town Council is to layer up to $1M of potential new money
around the refinancing which would allow the Town to complete much-needed infrastructure projects in the
Water and Wastewater, Harbor and General Funds. Financing the capital projects would have a significant
impact to minimize the user rates.

A public hearing must be held before the Town can move forward with the financing options and has been
advertised for Thursday, December 5, 2013, at 6:00 PM.

DISCUSSION:

The purpose of our work session tonight is for the Council to review and discuss the capital needs and
prioritize the projects for consideration in preparation for the Public Hearing and Special Meeting.

The Phase 2 Trail match may be rolled into the financing and would not be included in the FY 15 budget.

The Breakwater and A Dock projects are viable projects with the Virginia Port Authority funding to assist
the Town. The Harbor Fund is not able to incur additional debt service at this time. The debt service may
be included in the General Fund. The debt service for the existing breakwaters is included in the Harbor
Fund.

The goal is to provide the scope of the capital projects for consideration and for Council to make a decision
whether to move forward after hearing any comments at the Public Hearing.

Attached for Council review are the following:

Debt Service Summary Report

Davenport & Company — Summaries of Refinancing & New Money Results
Public Utilities Rate Review — Financial Impact Comparison

Potential Financing of Capital Projects

Cape Charles Pump Stations Evaluation — July 2008

KECK Wells — Preliminary Engineering Report — May 2012

our~wdE

RECOMMENDATION:

Information only in preparation for the December 5, 2013 Public Hearing and Special Meeting.




Town of Cape Charles
Remaining Debt as of 11/26/2013

#

---FINANCING SOURCE---

TOTAL

(1)

1992 FHA General Obligation Water Bond (Refinancing Soon)

Water System Bond $1,579,300 - Monthly $7,755 @ 5% - 9/3/1992 to 8/3/2032

Public Utilities Fund - Water

1,744,875.00

(2)

2003 FHA General Obligation Sewer Bond (Refinancing Soon)

Sewer Bond $62,500 - Monthly $237 @ 3.25% - 12/28/2003 to 11/28/2043

Public Utilities Fund - Wastewater

85,557.00

3)

2006B VML/VaCo General Obligation Public Improvement Bond

Public Improvement Bond $1,795,000 - 7/1/2006 to 8/1/2026

General Fund

1,080,821.10

Public Utilities Fund - Wastewater

218,917.48

Harbor Fund

379,076.43

(4)

2010C VRA General Obligation & Revenue Bond

Virginia Resources Authority $5,151,627 @ 0.00% - 11/1/2012 to 5/1/2032

Public Utilities Fund - Wastewater

4,765,255.16

(5)

2010D VML/Vaco General Obligation Bond

VML/VaCo $2,120,000 - 3/2/2010 to 2/15/2030

General Fund 533,174.13
Public Utilities Fund - Water 128,640.04
Public Utilities Fund - Wastewater 1,031,060.98

Harbor Fund

1,186,625.32

(6)

2010F VML/Vaco General Obligation Bond

VML/VACo $500,000 - 8/15/2010 to 2/15/2017

Harbor Fund

298,510.00

TOTAL DEBT SERVICE - BEFORE REFINANCING

11,452,512.62

(7)

2013 PNC Bank Refinancing

PNC Bank $1,198,450 @ 2.65% 1st 10 Years - 2014 to 2032

Known Savings to Public Utilities Fund (Rate may change 2025-2032)

(249,386.00)

TOTAL DEBT SERVICE - AFTER REFINANCING

11,203,126.62

BREAKDOWN BY FUND:

General Fund

1,613,995.23

Public Utilities Fund

7,724,919.65

Harbor Fund

1,864,211.74

11,203,126.62




¢ a5ed

71 Auedwoy) 2 podusae :Aq paredaid
‘Jiiap mopf~ysva ynf 1o | xipuaddy 295 (¢ L8 0 20upNSSt

12506152 :SSUIARS UA O] Jfo sisoo parpuysa apnour pu dipuiijald saansif 1y ‘%697
S T — SUIDWDL 2104 STUINSSD $Z(F Ko 421D 2014495 3qa(] 910N
0LT1STS 8L1°260°01% P96 PLE 0TS 230
9IS TE 5 * 9IS IE 915'1€ SHOT - €€0T
oS - - €8T €8T €€0T
S6Y'T $66°0S€ €It'E6 806'S6 681'€SE TE0T
S6V'T L86°05€ 9016 106°56 T8EcE 1€02
96%'C 086128 Sov's6 106°56 9LYHTS 0£0Z
96¥'T 00T€TS SOv'E6 106'S6 §69'5TS 620T
96+'C L6THTS 851°€6 ¥6'56 €6L°9TS 8707
96¥'T TITL9S Sov's6 106°66 909'695 LT0T
S64'T 00£°€95 9016 10656 ¥6L'59S 9207
06+'T 86€°€95 SOt°<6 10656 £58°59¢ ST0T
6v€T £PEE9S T9'E6 166'S6 769'59S ¥20T
WET 9¢t'L9S 655°S6 106'S6 8LL°69S €207
THET 6LL99S 655°€6 106'66 121°69¢ 20T
EPET 056'$95 85556 10656 £6T'89S 120T
THET 681195 089°€6 72096 o 1£8'99¢ 0202
weT 61€198 655°¢6 106°66 199'995 6102
wWeT WELLS 65556 106°S6 ¥87°08S 8107
vLYGE 96THES LTT 106'66 0L6°€8S L10T
LLE'ES 960°1€S 1LYTh 81096 €L9'L8S 910T
110°9% 609°€5S 0686 106'66 129'6LS 10T
TIPS 169755 $90F1S$ L3T'8HS 188858 ¥10T

(D-g) LU0\
MIN 10J3g
souAeS o

J9Y-1504 JIMAIIG G  AINAIIS I  INAIIS QI
AI9S Jqa@  puny asudiaquy puny dsudiauy 43

Jd [#0], SUIpUNyIY MIN  pIIULUGIY Sumn SIXF[ [¢30],
q a J g vV

“INO USYE] U9 SBY IDIAIIS 1qp UeO] (T Y} d19Um ‘40T

-£€O7 WO PUR “PaXIJ ST 9181 S USYM ‘$T0Z-8107 Ad WOIF 000°T1ELS A[rewixordde Jo SSUIABS UAMOUD SOAIMYOE UMOL 9], =
*£10Z A ySnoxy sSuraes mofy yseo dn-oa1y 03 PaInionys ueq sey ((f Twm[o)) 991AI9S 1G] pun,f osudisjuyg SUlpunyay MON UL =
- TWmM[o)) Ul A0[9q usmoys st [esodod aje1 jsa1eur paXyy Jeok-01 %597 ONJ Ui £q popraoid sSulALs oYL, =

VA “SaeyD 2deD Jo uMog,

1oeduwy mory-yse) pun, osudisug - 7esodoid DNJ BIA SHNSY SUIOUBULSY JO Arewrmung



9 958d 77 Auedwo)) 2 noduase(q :Aq paredald

J112p MOIf~ysva jnf dof ¥ xipuaddy 235 ‘(¢ L €$ JO 2oUDNSSL [0 51S00 PaIDUILISI
apnjout pup iputuald sadnSy Iy 19450°7 SUIDWRA 2104 SIUNSSD 70T Ao 494D 2214495 1q2F  2ION

S99°8LO'LIS 8LI'T60'0I$  +96'PLEOIS €101
831'30¢ LT908 . 91S’IE SHOT - €502
105355 FIE0Y PIE0y - €¥3'T £80¢
LOS'L6T 80€'16¢€ FISOY $66°0S€ 681°€5€ T80T
PISL6T 00£'16¢€ YISOF L8605 T8HESE 1502
(1.T6) 980°36S 901°9L 086128 9LYHTS 0£02
(gss’01) €0L'66S £05°9L 00T'€ZS $69'5Ts 6202
(e3¢71) LGI'109 006°9L LETYTS €6L°9TS 820
(89s°81) €3€°L09 1LT0F TIL9S 809'695 L70T
(etr'91) 85T'S09 8S6°1¥ 00£°€9¢8 Y6169 9202
91£°91) 1E1°509 SLLTY 8SE'€9S €68°59¢ ST0T
Mo:.m:w 0£6'709 L3S TY £FEES 769°59¢ $Z0T
7691 6547509 €28 9¢F'L9S 8LL'69S £20T
(zzo9o1) LESH09 850'8€ 6LL'99S 1T1695 T
(LT6'HT) THLE09 TOLLE 05695 £67'80¢8 120T
(zoz'eD) L10'Z09 8TSLE 68119 1£8°99¢ 020Z
(LoLzn) 785109 €9T'LE GIEP9S 199°99¢ 610T
— . ) (1Iersy) 9€6°€09 Y66'ST TYELLS $8T08S 810T
610°%9% sMog-yse) 0EL'L 80188 68L 9 96THES 0L6'€8S L10T
LIOT¥IO0T Ad SET'L 6L918S $8S°LY 960'ES €L9°L8S 910T
— SPI61 0L9°69S 190'9¢ 609°€€S 129°6LS S10T
010088 S08'355$ PITS 1694558 S18'83¢5$ $10T

1 Ad "saydedu] LU0 MIN +  INAIDS IqaQ Fay-1sod JJ1ATIS 193

NAIIS I YIY :INAIIS  AIUOIA MIN ANAIIS 1930 J3d

A0 MAN 8101 3q9@ AT o] puny asrdiaguy J3 e ] SunsSIXy (€10
d q a J q vV

Ad

“ UWIR[O7) Ul WAAOYS ST [3A9] $T0T
SumSIX? oY) SNSIIA ASWOJA] MAN] 9} PUE SUIUBUILIIY Y} YI0q JO UAO ], 3y} 03 Jordwu] Mo[J-4se)) SuIy[nsa [€)0) YL, "

*g UwIN[oY) UT UMOYS ST AQUOJA MAN] [BLIU0J 9} JOYE 90IAIAS 199(J
pun, osudinuy [e10 ] 9y} pue ) wwm[o)) ut sreadde SutoueuIzoy] oY) WOl Sunmsal 919G 19T pung osudojuy [e10] YL .
VA ‘sopEyQ ade) Jo umog,

1oedw] mop3-yse)) pun,] ostidiojug — 1esodoid DNJ BIA SHNSOY ASUOIN MIN JO ATeurumns




1 95eg 11 Auedwo) sp wodudae( :Aq paredarg

‘1p1ap moyf~yswo jinf aof
¥ Xipuaddy 225 (<"1 £ fO 20uDNSS] JO S1502 pajpuiisa apnjoul puv Lipuiuijaid
S2NBY Y 194C0"T SUIDWAA ]04 SFUNSSD $7(7 L] 421D 2010428 1qa(  12ION

LY €98°IS +8E'8SHS £97'S0H' 1S 1oL
T00'8L 79€0¢ T9€0¢ A FEOT
100°8L 79€°0¢ 79€0¢ ) €602
100°8L 79€0¢ 79€0¢ - 7602
T00'8L 79€°0¢€ 79€°0€ - €02
F6'T9 0L8'SY T9€°0€ 805°S1 0€0T
£6£T9 [LG'SY T9E0E 609°S1 620T
L6TTY L90'9Y £9<°0¢€ POL'ST 8202
(8£8°%) T0TYIT 0€5'TC TLI16 LTOT
(sz£9) 68911 86T 80L°16 9Z0T
(L86) 12€€11 8LEIT £v6'16 §T0T
(987°¢) 0s9°€11 9LL°1Z ¥L8'16 $20T
(LyL'e) 11§48 €L1TT 8€6'16 £20T
(Z09'5) 996°¢T1 1L8'TT S6E'16 7e0T
(cor's) 89L°€I1 896'7C 00806 1202
(100°S) sogelt 99€°€T 66668 0202
(965°L) 096'SI1 £9L'ST 96126 610T
(T€911) 966'61 T £9.L'8 TETTII 810T
(15%'9) SISFII £9.°8 750901 LI0T
(L¥9'S) T10%11 968°ET SI1°001 910T
(989°6) 0S0°8TI 963°8 ¥S1°601 102
(920'2$) 06E0L1S 920'CS F9£°301$ #10T

F1 XJ “SA3oedw]  99rAT9S 3199q INAAIS 3G3q INAIIS 1G9
ANAIIS IGa([  puny [elaus) ASUOTAl MIN A9

O MaN [B10]  Sun[nsay [eI0], punyj [LIduls)  SURSIXF [CI0]L

*7 UWN[0.) Ul UALOYS SI [AJ] IIIAIIS

199p punyj [BIdUIL) $I(Z SUIISIXD Y] SNSIIA AIUOTA] MIN Y} JO pPUNf [BIdUIS) S, UMO] Y} 0} Jovdwa] MO[J-YSeD YL, =

*) uwmjo)) ut sreadde spesN ASUOIA MAN UT 000°00€$ A[orewnxoidde oy) 10] 90IAIS JIQOP Y, =

VA ‘sapey) adeD) jo umo]

@ 10edw] MO[J-yse)) pun, [eieuas) — [esodoid DNJ BIA SINSY AU MAN JO Arewruung



Town of Cape Charles

Public Utilities Rate Review

Possible Rate Increase by Adding Capital Projects in Increments of $200,000
Based on Figures as of FY14 Budget

WATER RATE
FY2014 Water Rate S 34.50
Add Capital Projects $200,000 Increments S 200,000
Divide by # of Accounts Billed 1,081
185
Divide by # of Months 12
Cost to Add Increments of $200,000 Capital to Water Rate S 15.42
WASTEWATER RATE
FY2014 Wastewater Rate S 60.85
Add Capital Projects $200,000 Increments S 200,000
Divide by # of Accounts Billed 1,075
186
Divide by # of Months 12
Cost to Add Increments of $200,000 Capital to Wastewater Rate S 15.50

* Depending on year of Capital Project, we will see a savings in Water & Wastewater Departments
from refinancing 1992 & 2003 FHA General Obligation Bonds. In FY2015, we will see an approximate
savings of $46,011, FY2016 $53,577, FY2017 $49,674 and FY2018 - FY2024 $2,342 to $2,349.

If the number of users does not change, this savings would impact the rate by ($2.83) to ($4.15) range
in the first few years and approximately ($0.18) in years 2018 to 2024.



November 26, 2013

Town of Cape Charles
FY 2014-FY2017 Budget
Potential Financing of Capital Projects

A. Water & Wastewater Fund

1. Connection of 2 Keck Wells - $300,000

Establish the connection of the existing wells to the Water Plant. The connection of these wells
will increase our production capacity from 360,000 to 500,000 GPD, the design limit for the
plant.

Status: PER, May 2012 completed by GHD.
PER review by DEQ is completed.
Awaiting approval of Aquifer Test Report by DEQ.
FY14 — Budget includes $60K Engineering and Design.

Benefits:  Quality of the water; improves raw water at plant.
Improvement of quality of water may decrease the TTHMSs.
Water System capacity will need to increase to meet the demand.

GHD - May, 2012 - Preliminary Engineering Report (PER)

2. Comminutor (Grinder) — Mason Ave. Pump Station - $30,000

As a part of the Mason Ave. Pump Station upgrades, the Comminutor (Grinder) was removed due
to budget restraints, with the intent to replace at a later time. The Comminutor grinds rags, handy-
wipes and other debris before it enters into the wet well.

We currently rely on a bar screen that catches 60-80% of these items. The bar screen is cleaned
daily. The grinder will eliminate close to 100% of the debris and rarely requires maintenance.
Without the grinder, our sewage pumps suck the rags and other debris into the volute where they
remain, decreasing the efficiency of the pump or in some cases clogging or stopping the pump
completely. This situation is repaired by lifting the pump out of the pit, breaking the pump down
to expose the volute and removing the clog. We try to perform this task every other month.

3. Inflow and Infiltration Improvements (1&I) — $560,000

This project consists of two parts:

a. Improvements to Plum and Pine Pump Stations - $460,000

Constructed in 1985, with the same design and at this time are 28 years old. Repairs have
been made to the two pumps over the years and both of the emergency generators have been
replaced over the past couple of years.

The improvements to be made are the construction of a new precast reinforced concrete wet
well and valve vault outside of the existing pumping station building, Two (2) pumps, and
upgrade the electric control panel.

SW —July, 2008 - Pump Station Evaluation; followed by a draft PER in October, 2009.



b. Sewage Collection System Manholes — $100,000

Repair 100 manholes at a $1,000 per manhole.

Benefit: This continues our effort to reduce 1&1.
This will also lessen the amount of water that is treated at the Wastewater
Treatment Plant. O&M expenses may decrease due to less flow to treat.

B. Harbor Fund

1. Offshore Breakwater - $369,000

This project would construct the third segment out of five offshore breakwaters at the entrance of
the Harbor. This breakwater is required to afford better protection from wave action caused by
prevailing westerly winds. The construction of the remaining breakwaters will protect the
stakeholders in the harbor and continue to promote economic development in our Port.

The engineering and design of the breakwaters are completed; the permit expires in April of
2015.

A $500,000 grant was awarded in July of 2012 from the Virginia Port Authority under the Aid to
Local Ports (ALP) program.

Debt Service for the 2 segments of the breakwater completed is included in the Harbor Fund. The
annual debt service is $110,000 for FY14 budget.

2. Existing A Dock Attenuator - $165,000

Replace and Relocated existing A dock to enhance to protection of the floating slips and the inner
basin stakeholders. The wave action substantially decreases at the time when all five (5)
breakwaters are constructed at the entrance of the harbor.

A $75,000 grant was awarded in July 2013 from the Virginia Port Authority under the Aid to
Local Ports Program. An alternative may be to utilize all resources for the completion of a new
breakwater segment.

C. General Fund

1. Cape Charles Multi-use Trail Phase 2 - $300,000

Total Phase 2 estimate is $1,500,000. The Federal share (80%) under the Transportation
Alternatives Program (TAP) would be $1,200,000, leaving a Town match requirement of
$300,000. The match is spread over two fiscal years; FY 14 budget includes $150,000 and FY 15
budget will include $150,000.

The Master Trail Plan was created to provide an improved means of non-motorized transit for
residents and visitors. It will link the major sectors of Town through a safe and attractive hard
surface trail, including areas without existing sidewalks (e.g. along Washington Avenue).



5, INDIVIDUAL PUMP STATION INSPECTION RESULTS

A summary of the observations and field tests performed at each pumping station s presented in

this section,

The same pump draw down test procedure was conducted for each pumping station. The pump
draw down tests were performed by measuring the time it took to fifl and empty a knowu-volume
of water in each wet well,

¢ The pumps were started and the wet well was drawn down a known volume,

¢+ The time it took to draw down the wet well a known amount was recorded.

¢ The stop watch was then restarted and stopped when the water level reached its normal

level,

The process of timing the pump down and fill up rates was repeated for each pump three (3)
times, The three (3) tests were averaged to determine the approximate pumping rate. Raw data

is located in the Appendis.

5.1

General Station Layout
The Pine Street pump station consists of two (2) 3 HP vacuumn-primed lift pumips on top of a 5-

foot diameter circular reinforced concrete wet well. The pumps rely on small 1/10 HP vacuum

Capoe Charles Pump Siation Evaluation Page 5-1
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pumps and solenoid valves to fill the suction line and pump volute with wastewater prior to
starting the pump. Without the vacuum pumps, the main pump could not prime itself. The
vacuum primer pumps were installed in 1985, The vacuum pumps have been replaced within the

last five (5) years, but the pumps are original with no known replacement or rebuild.
The wet well is located inside a cinderblock/brick building which also houses the emergency
generator and electrical control equipment. The generator fuel is supplied by an above ground,

external storage tank (see photos) and an internal day tank.

The pumps discharge into a 4-inch PVC force main which discharges into gravity sewer

Manhole 4 at the intersection of Mason Avenue and Pine Street.
A layout of the station based upon existing record drawings is presented in Figore 2.

(Insert Figure 2)

Cape Charles Pump Station Evaluation Page 5-2
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¢

A summaty of major pumping station components is included in Table 1 below:

Table 1: Pine Street Pump Station Summary of Equipment Components

Pumips Year of fnstallation-1983
Quantity-2

Manufacturer-Smith & Loveless
Horsepower: 3HP

Model number-18770-xx2977
Serial number-855469A-1
Capacity-145 gpm

[ Pump Operation/Control System | Floats (4): All Pumps off, Pump | on, Pump 2 on, High
Water Alarm

LevelsfAlarms ) 1.0ss of Main Power, High Water, Pump No. 1 Fatlure,
Pump No. 2 Failure, and Generator Run

Generator Onan Model # 150-RDSC-50R-14475AD Serial #
I850781946

‘The pumping station building was found to be in good condition. Lighting in this station is
functional and appears to be adequate for safety and maintenance, The ventilation systems are

also fully functional.

Wet Well Observations

A large volume of debris and grease was noted in the wet well at the time of inspection. This
grease/debris layer was approximately 1-foot thick at the time of inspection. The pump floats
were also noted to be covered in | to 2-inches of grease, as well. ‘This grease was removed from
the floats while the pump tests were being completed. A grease buildup of this type could
impact the level controls and pump operation, by causing the pumps to continue to run when not

required, or more importantly not turn them on when required due to the floats sticking.

The invert sewer pipe could not be seen when the wet well was inspected, Conversations with
operating personnel confirmed that the wet well is surcharged continuously, since all pumyp floats
are set approximately 2.5-feet above the iulet sewer invert. Town personnel have indicated that
this was done because they believe that the existing pumps are not capable of operating at lower .
wet well levels, This is likely due to the type of pumping sysiem installed. The lower the water
level in the wet well, the more difficult it is for the small vacuum pumps to prime the main

pumps, This is a difficult balancing act for the Town to handle. A lower water level could

Cape Charles Puimip Station Bvaluation Page 5-3
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prevent surcharging of the sewer, but the pumps may not prime themselves, Raising the floats
will help prime the puraps, but can cause the sewer to be surchatged, reducing the buffer in the

. system during wet weather events,

¢ The manhole just upstream of the punp station was opened during the station inspection and
% found to be surcharged with an estimated 2-3 feet of water,
| Puntp Operation
) }As stated carlier, the existing pumps rely upon a vacuum priming system to allow them to pump
i ;sewage from the wet well. The bottam of the wet well is approximately 20-fect below the
- 'pumping station floor and the influent sewer is nearly 5-feet below the floor, hence the priming
: gsystcm is expected to lift over 15-feet prior to stacting the main pump. Per the pump
j imanufacturer, normal operation of this type of system results in pumps being primed and
! ' perational within 30 — 45 seconds, However per manufacturer’s literature a suction lift of 15 to
. @M‘eat is neur the maximum that this pump can handle. It was noted that the pumps at the Pine
. Street station took over 15 minutes to prime before beginning to pump wastewater. During the
I pump drawdown fests, it was noticed that the swing arms on the force main discharge check
jva'{ves did not appear to be closing all the way. Town personnel had to physicaily “step” on the
arms to help them seat properly. Once this was done, the pumps appeared to prime themselves a

lithe quicker. With the check valve not scating propetly, the priming time is significantly

——————

increased. Lack of proper priming impacts the ability of these pump stations to respond to wet

weather flows.

Once the surcharged condition in the wet weil was noted, an attempt was made to bring the water
level in the wet well down below the sewer inverf by turning the pumps on manually. 1t took
45-50 minutes with one pump running, to get the water level below the invert of the inlet pipe.
Large pieces of grease and debris were noted to be entering the system from the inlet sewer,
Again with a suction lift of nearly 20-feet, th'e existling pumps can be expected to struggle at

these wet well levels,

The pump drawdown tests obtained the following results:
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Table 2: Pump Drawdown Tests (typical for all tables)

TEST MEASURED PUMP " SIGN RATE UNDER/OVER DESIGN
- “RATE (GPM) S(GPM) CAPACITY (%)
Punip #1 123 gpm 145 gpm 16% under
Pump #2 112 gpm 145 gpin 23% under
Pump #] & #2 154 gpm’ N/A N/A

! Although the pump statlon was desigtied with ane puinp capable of handling peak flows, a test was also conducted with
both pumps operating, {e determine the maximum pumg stalion capasity.
* Deslgn rate ablained from pumping station Opermtion & Maintenmmee Manual.

Pet the table, the pumps ate operating between 15 — 25% below their rated design capacity,
However, it is clear that improvements at this station are needed to allow the pump flosts to be
reset below the sewer invert and eliminate the surcharged condition, yet reliably be able to pump
at the lower wet well levels. This pumping station, and associated upstream sewers, is being

limited by the ability of the pumps to propetly prime themselves,
Recommendations

Recommendations for Pine Street pumping station are classified below as “immediate” vs.
“long-tetmy”, although long term in the context of the report is suggested to be within 2-3 years.
Immediate improvements could be implemented by the Town without much additional planning,
cngigeering, or costs, It should be noted that the Town has implemented a Greasé Ordinance
over a year ago, requiring certain sewer customers to install grease traps to help minimize the
amount of grease that enters the collection system. They have also sent out informational letters
to sewer customers to help educate them on grease/debris and its potential impact to the sewer
system and the environment, Continued offorts by the Town to enforce the ordinance and
promote education ot grease control will continue to assist in keeping the system well
maintained and operating cffectively,

Immedinte

As a first step, the pump station wet well must be thoroughly cleaned (high-pressure blast) to
- remove all grease and solids buildups. These deposits have likely occurred over a long time
period. The washing down of the wet well should also be a task added as a general pumping

station maintenance task. This should be performed as manpower and equipment allows, but as
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a minimum all wet wells should be pumped down and cleaned out quarterly with a high pressute

wash. This could be reduced over time if the amount of grease witnessed is decreasing as a

—————

result of other on-going efforts.

The check micln the force main discharge line are not operating property. These could be the

cause of some of the operational problems being encountered with the sewage pumps, since air
may enter the system if the valve does not close completely preventing the pumps from being
primed cfficiently, Flow from an open check valve could also be recirculated from the force
main back into the wet wel! (through the off-line pump), causing a drop in overall pumping

capacity.

The existing check valves were supplied by Smith & Loveless. The Town had tried to replace a
check valve at the Washington Avenue pumping station with a valve by a different manufacturer,
and they experienced a number of problems with its installation/operation. M is therefore
recomimended that the valves be replaced with Smith & Loveless valves to match existing.
Stearns & Wheler contacted Smith & Loveless to obtain a price for new vatves, and found that
replacement of the two (2} 4” check valves is fairly inexpensive at a cost of $500/valve plus the
labor costs to replace them, The correet valve can be obtained by contacting Smith & Loveless
and telling them the specific pump station for which the valve is needed. The Town has
indicated that their maintenance personnel are physically capable of providing the labor to
replace the valves. IWnended that these valves be replaced fimmediately, Once

the valves have been replaced, the drawdown tests Cﬁ/u {d be repeated to determine the net impact

to the pump operation,

Regular scheduled and recorded maintenance

report would also fall under this immediate improvements category,

Short Term
Even if the pumyp operation is improved by the check valve replacement, the existing pumps are
neating the end of their useful fife (25 years), and pump replacement is something that should be

considered within the next few years. In addition, flows measured during the Phase I 1&I study
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indicated flows to this pumping station exceeded design capacity (157 vs, 145 gpm). Now

pumps should be slightly over-sized (o better accommodate existing flows,
Ao D e S

s

Should the Town proceed with new pumps, there are two main aptions:

Option No. {: Replacement with New Vertical Lift Pumps (self-priming centrifugal, more

reliable);

One option for pump replacement is replacement with a vertical pump manufactured by
Gotman-Rupp. These pumps operate in a similar manner to the existing pumps, however, they
ate self priming and do not rely upon a vacuum pump to prime the main sewage pumps, This
therefore requires less maintenance than the existing units. The new punips could be installed on
top of the existing wet well and be connected into the existing discharge piping fairly easily.
During the preparation of this teport, Stearns & Wheler sent the Pine Street record drawing
information to Goriman-Rupp, to determine if their pump could fit and work properly, Goriman
Rupp has confirmed that these pumps will operate properly. The proposex pump mofors are 7.5
HP, which is larger than the existing 3 HP units. Hence, elecirical modifications will be required
at the pump station (o accommodate the higher load, A fayout of this aliernative is presented in

Figure 3.
Option No. 2: Replacement with Submersible Pumps:

Another option is the installation of submetsible sewage pumps instead of the vertical lift pumps.
Stearns & Wheler typically recommends the use of submersible pumps as a standard for smaller
and medium sized sewage pumping stations. Submersible pumps have a number of advantages,

including:

+ They do not require a vacuum pump to prime them like Smith & Loveless;
» They are installed at the botiom of a wet well, with guide rails that aliow them to be

easily removed, if necessatry;
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» Their focation ai the bottom of a wet well allows them fo keep the wet well contents
better ntixed, as compared to a vertical {ift pump, thus minimizing grease and solids
buildups within the wet well,

» They are more space cfficient.

» They are better applied 1o deep wet wells where vertical lift pumps could have suction lift

probiems.

Submersible pumps manufactured by Vaughn were used as a design basis for this option. The
pump manufacturer indicated that a Vauglhn Model SE3G - 5 HP pump would be sufficient to
meet the pumping requirenents at (his station, Other manufacturers of wastewater duty pumps
are: Flygt, Haywood Gordon, and KSB. Exact pump selections and specifications would be
developed and discussed with the Town should they proceed with either of the pump

replacement alternatives,

Two sub-options of the submersible pump alternative were evaluated for Pine Street:

— .

2A.  Installation of pumps within the existing wet well along with construction of new

force main piping and valves within the pumping station building;

. ' 3 T——“h_.____"
98, ___Instaliation of a new wet well outside-thes@lion with a valve vault and discharge
FOWDMH{& fiect to the existimgTore tside-the-building..__>

/

A discussion of each option tollows:

Option 2A: It would be telatively straightforward to install submersible pumps with a guide rail
system within the existing wet well at the Pine Street pumgp station. This option would require a
new slab top and hateh to be installed on the wet well with the hatch opening centeted over the
pumps and a davit crane installed so that the pumps could be removed for maintenance as

required. A new pump control panel would replace the existing unit,
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It would also be necessary to install new dischatge piping and valves from cach pump which
would then conneot into the existing force main. The penetal layout would remain similar to the
existing piping, with the force main passing back into the wet well and through the wet well wall
outside the building, A sample layout is presented in Figure 4.

(Insert Figure 4)

Option 2B: This alternative involves the consfruction of a new precast reinforced concrete wet
well and valve vauit outside of the existing pumping station building. The wet well would house
new submersible pumps and could be installed over the inlet sewer line to avoid construction of a
new sewer manhole. The valve vault would be installed in front of the pump station building,
with a connection being made to the existing force main within the pumping station site,
Electrical feeders for the pumps would be run from the wet well into the existing building, Once
the new facilities have been installed, the existing wet well can b,? abandoned and the building
can then be used fo house the generator and electrical controls only. A layout of this alternative

is presented in Figure 5,

(Insert Figure 5)

Discussions with Town personnel have indicated that it is also possibie to expand the overall size
of the pump station site, especially to the south but there is also room for expansion to the west.
A field survey should be performed to confirm site conditions, If necessaty, the valve vault

could be located south of the existing driveway in lieu of where it is shown on the p!g}ﬂé.

Cost Estimates
Construction cost estimates for each of the pump replacement alternatives are summarized

below. ltemized breakdowns of cach option are included in Appendix A. A 25% allowangcs is

2
included for electrical upgrades necessary fo accommodate the new pumps. This allowance
— it A5 >

would not be adequate to cover replacement of the ciergency generator system. Also, no costs
=l ————

are assumed for building improvements (lighting, HVAC, etc). If any additional improvements
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are deemed necessary during the design, those costs would be in addition to that estimated

below,
Option 1: $175,000
Option 2A: $150,000-
Option 2B: $230,000

Costs associated with odor conirol measures ave also not budgeted for in the above estimates.

Comparison of Options
All of the oplions will require that flow be bypassed around the station while new pumps ate
being installed, The total amount of bypassing required can be minimized by proper

construction sequencing,

Option 2B is clearly the most expensive. However, it provides completely new concrete
structures, teplaces older technology with more reliable submersible pumps, allows all electrical
components to remain inside the existing building (as opposed to exterior pump control panels),
and completely separates the electrical components of the putp station from exposure to raw

sewage of gasses,

Controls
‘The pﬁmps would be controlled in a similar manner to the existing pumping station. Float
-switches would be used to control pump operation via a new pumyp confrol panel. Pumps would
operate in a lead/standby arrangement, Dial-out alarming would be explored during desigh to
'notify Town personnel when high wel well conditions ate present or a failed pump,
-
Consideration should also be given to installing a flow meter on the discharge line so the Town
, can monitor pumping trends and more casily trouble shoot problems within the collection
| system. This would be accompanied by a chatt recorder similar to the one at the existing WWTP,

e

3
i
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4.2.1.1 Raw Water Connection Alternative 1

Alternative 1 consists of connecting each of the Keck wells into a common &-inch raw water pipeline. The
raw water pipeline will continue beneath the VA Port Authority’s dredging cortainment area located
approximately 150 feet north of KW2. The raw water pipeline will be directionally drilled beneath the
dredging containment area and will continue beneath the railroad tracks located directly north of the dredging
containment area. The Port Autherity indicated that the Town would need to submit documents and
drawings to both the Port Authority and the Army Corps of Engineer for review, if the Town were to pursue
Alfernative 1.

After the crossing beneath the raflroad, the raw water pipeline would turn west and follow Route 184 for
approximately 1,400 feet, staying inside the VDOT right of way, before the raw water pipeline ties into the
existing 8-inch raw water pipeline that connects EW3 to the WTP. Figure 1 (Appendix A) includes proposed
alignment for Alternative 1.

4.21.2 Raw Water Connection Alternative 2

Alternative 2 also consists of connecting each of the Keck wells into a cormmon 8-inch raw water pipeline.
Alternative 2 raw water pipsline will not continus beneath the dredging containment area, but will be routed
east for approximately 400 feet to avoid the dredging area before turning north towards the railroad tracks.
After avoiding the dredging containment area, the raw water pipeline will be installed beneath the rail road
tracks and then will turn west and follow Route 184 for approximately 2,300 feet, staying inside the VDOT
right of way. The raw water pipeline will connect to an existing 8-inch raw water pipeline that connects EW3
to the WTP, Figure 1 {(Appendix A) shows the proposed alignment of Alternative 2.
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4.2.2 Opinions of Prohable Cost

An opinion of probable cost was developed for the construction of both Alternative 1 and Alternative 2 and an
opinion of probable annual operations and maintenance cost were developed for the both of the Keck wells.
The Town has indicated the Town plans to provide funding for both the cost of the connection and the annual
operation and maintenance cost of the Keck wells. The Opinion of Probable Cost for Alternative 1 and 2
differed by less than 5%. The greatest differences in cost appeared to be due the construction cost
associated with directionally drilling beneath the Virginia Port Authority dredging containment area.

Alternative 1 proposes fo connect the KW1 and KW2 to exist'ing WTP. The opinion of probable cost includes
2,500 linear feet of 6-inch ductile iron pipe, a check valve, 2 isclation valves, 4-inch water meter, meter box,
and a blow off valve at each well. The opinion of probable cost also includes 650 linear feet of 12-inch
HDPE containment pipe that will be installed beneath the dredging containment area and the raifroad.

Fulure maintenance of the raw water pipeline will be extremely difficult due to the pipe located beneath the
dredging containment area. Estimating the cost of this potential maintenance is difficult to account for in the
cost estimate. Table 11 is a summary of the opinion of probable cost for Alternative 1 for connecting KW1
and KW2 to the WTP.

Table 10: Engiﬁeer‘s QOpinion of Probable Cost

Mohilization . $18,000
Well Connection _ $339,000
Erosion & Sediment Control $16,000
Total Construction Cost $373,000

Alternative 2 also proposes to connect the KW1 and KW2 to existing WTP. The opinion of probable cost
includes approximately 3,700 linear feet of 6-inch ductile iron pipe, a check valve, 2 isolation valves, 4-inch
water meter, meter box, and a blow off valve at each well. The opinion of probable cost also includes
approximately 150 feet of 12-inch HDPE that will be directionally diilled beneath the railroad. Approximately
1,200 linear fest of additional raw water pipeline is needed to avoid the dredging containment area. Table 12
shows the opinion of probable cost for Alternative 2.
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Table 11: Engineer's Opinion of Probable Cost

Mpbilization $18,000
Well Connection $334,000
Erosion & Sediment Control $19,000
Total Construction Cost $371,000

4.2.2.1  Opinion of Probable Annual Operation & Maintenance Cost

Annual operation and maintenance costs associated with the use of the Keck wells should reflect the energy
cost of operating the pumps and the maintenance of each of the pumps for one year. The most significant
contributor to the annual O&M cost is the energy consumptions. TW1, EW3, KW1, and KW2 all have similar
pumps installed the in the well and all have similar well source capacities as show in Section 3.3. Operating
two pumps for 14.2 hours a day, the combined input energy is estimated to be 170,000 kWh per year. The
energy cost is estimated to be approximately $26,000 per year at a rate of $0.15 per kWh. Assuming that
each of the Keck wells would be paired to operate with one of the existing wells, we can conclude that one of
the two Keck wells will likely be operating each day. The combined energy cost of the Keck wells is then
estimated to be $13,000 per year.

The annual maintenance cost of each pump can be estimated to be 10 percent of the cost of the pump
combined with the capital replacement cost of the pump over ten years. Table 13 shows the opinion of
annual operation and maintenance cost for the Keck wells to be $33,000.

Table 12: Opinion of Probable Annual Operation
& Maintenance Cost of Keck Wells

a
Energy Operations Cost $13,000
Maintenance Cost KWt $5,000
Maintenance Cost KW2 $5,000
Capital Replacement Cost KiW1 $5,000
Capital Replacement Cost KW2 $5,000
Total $33,000
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4.3 Additional Soil Testing and Land Easements Requirements

The Town has submitted Geophysical logs for the Keck wells {Appendix D) to VDH for review and VDH has
reviewed the information responded to the Town in a letter sent in January, 2012, as shown in Appendix D.

The Geophysical data indicates that Keck wells were screened in a mixture of sand, gravel, shell, and clay

soil conditions.

According to the USDA Map Unit Description, the Northampton County area consists of BoA and MuA map
units as shown in Appendix F. The BoA map unit is made up of 85 percent Bojac fine sandy loam with a 0
to 2 percent slope. The MuA map unit consists of 80 percent Munden sandy loam with a 0 to 2 percent
slope. The USDA Engineering Report, shown in Appendix F, describes the soil conditions of between the
ground surface and 60 feet below the surface. The consistent soil conditions and relatively flat terrain
provide ideal constructability conditions for the installation of the raw water pipeline connecting the Keck
wells to the WTP. A

The Town does not appear to need any additional soil testing for the Keck wells raw water pipeline unless
the Town decides to pursue Alternative 1. Installing the raw water pipeline beneath the dredging
containment area will require additional soil testing beneath the dredging area to evaluate the soil conditions
for constructability and for possible contamination issues with the dredging material.

For both of the alternalives, land easements will need to be obtained from Railroad Company, VA Port
Authority, VDOT, Reliable Coal & Lumber CO. Inc., Reliable Building Suppiies & Coal Corp., and Bay Creek
L.L.C, for the raw water pipeline alignment that connects the Keck wells to the WTP. The Town will need to
submit drawings and design documents for review by VDOT for the water proposed to be installed in the
VDOT right of way along Route 184. The Town will also need to submit drawings and design plans to the
railroad company for the raw water pipeline proposed to be installed beneath the railroad.

4.4 Instrumeniation and Controls

Currently, the Town manually turns on and manually turns off the pumps to provide raw water to the WTP.
For the purpose of this PER, the Town has indicated that the proposed wells will have the same manual
operation as the existing wells.
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5. Conclusions and Recommendations

The current raw water supply is the limiting capacity of the water treatment system and as the water demand
continues to increase, the water system capacity needs {o increase 1o meet that demand. If blended with
existing wells (1:1), the water quality of the Keck wells improves the raw water quality to the WTP and likely
improves the overall treatability of the water. The water quality, treatability, and well capacity of TW2 is
unknown will need to be evaluated before the well is connected to the WTP.

After the proposed wells are connected to the WTP, the raw water supply will exceed the current WTP
capacity and the WTP capagcity will need to be evaluated how to further increase the water system capacity
when the average daily demand approaches 460,000 gpd.

Although the two alternatives have a similar initial opinion of probable cost, the difficulty of future
maintenance, additlonal risk of damage to the raw water pipeline, additional review time, and additional
approvals needed from the VA Port Authority and the Army Corp of Engineers to install the raw water
pipeline beneath the dredging containment area; Alternative 1 could prove to be more costly and difficult.

Based on the similarities of the well capacities of the Keck wells and the existing wells, pairing the wells
provides similar combined capacilies as shown in Table 7. By pairing each of the existing wells with each of
the Keck wells, the combined water quality is more consistent and has a better overall raw water quality, as
shown n Table 8. Having consistent water quality will help the operation of the WTP to be more consistent.

There does not appear to be adequate water quality test data and well testing data for TW2 per VDH
requirements. It is required by DEQ to have water quality data and a GW-2 form for TW?2 before the well is
connected fo the system. The Keck wells have been tested for physical and chemical characteristics but
have not been tested for the radiological quality stated in Appendix G.

Utility locations and documentation are needed before the installation of the raw water pipelines to the
proposed wells in order to avoid or minimize issues with instaltation of the proposed raw water pipelines.

The recommendations developed from this preliminary engineering report include the following:

1. We recommend that the Town connect the Keck wells to the WTP and wait to connect TW2 until
further testing Is conducted to verify the water quality and the well capacity.

2. We recommend the Town conduct well pump testing for TW2 and provide the DEQ with the GW-2
form for TW2,

.3.  We recommend that Town conduct water testing for chemical, physical, and radiological qualities
on the Lower Yorktown Eastover Aquifer to evaluate the treatability of the water.

4. We recommend that the Town pursue Alternative 2 to connect KW and KW?2 to the WTP to avoid
the VA Port Authority dredging containment area.

5. We recommend acquiring all land and construction easements from the Railroad Company, VA
Port Authority, VDOT, Reliable Coal & Lumber CO. Inc., Reliable Building Supplies & Coal Corp.,
and Bay Creek L.L.C, associated with Alternative 2.
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We recommend that the Town pair each of the Keck wells with each of the exisling wells, alternate
the operation of the pairs daily or weekly, and kesp TW?2 available as a stand-by source.

We recommend the Town conduct further anaiysis of the proposed wells for radiological quality and
verify the Keck wells have been constructed with at least a distance of 50 ft between the Wells and

any property line or any potential source of contamination and record a dedication document in
conformance with VDH requirements.

We recommend the Town survey all the utilities on the WTP site and-for the Alternative 2 raw water
pipeline alignment.
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