






CITY OF WAKEFIELD - WATER ASSET MANAGEMENT PLAN
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Utility Information
Utility Name: City of Wakefield
Street Address: 309 Sunday Lake Street
City: Wakefield
Zip Code: 49968
Phone Number: 906-229-5131
Email: citymanager@cityofwakefield.org
WSSN: 6830

Number of Connections: 964 Population:  1851
Number of Customers: 964

Personnel
Contact Person: Robert Brown
Title: City Manager
Role: AMP Lead Coordinator
Email: citymanager@cityofwakefield.org

Team Member: Dave Semenak
Title: Water and Electric Supervisor
Role: Water Operator in Charge
Email:

Team Member: Matt Treado, PE
Title: Project Manager
Role: Engineering Consultant
Email: mtreado@upea.com

Team Member: Scott Swenor, PE
Title: Project Engineer
Role: Engineering Consultant
Email: sswenor@upea.com



City of Wakefiled ‐ Asset Management Plan (AMP) Outline

ASSET INVENTORY

The City of Wakefield has chosen to track major water infrastructure assets including source, treatment, storage, 
pumping and distribution facilities.  Specific assets being tracked include wells (pump/motor, controls, structures), 
pressure reducing/sustaining valves, check valves, master meters and valve/meter stations/vaults, water storage 
facilities (valves, controls, cathodic protection, associated drain hydrants), SCADA/ telemetry equipment and 
generators (permanent and portable).  Water main and associated appurtenances (hydrants, valves, utility‐owned 
portions of service lines) will be tracked in “batches” prioritized primarily by age, size, material and criticality 
determinations.

Assets not being individually tracked include customer‐owned portions of service lines, customer meters, water 
utility vehicles, maintenance equipment (automated and manual valve‐turners, thawing equipment, etc.) and 
protective clothing/portable safety equipment.

The level of detail to be tracked is as follows and is not all‐inclusive:
Individual pump and motor of each pump assembly.
Well pump and associated appurtenances (drop pipe, pitless adaptor, check valves, level indicator) will be 
included "as a whole” in well improvement considerations.
Main SCADA system panel and satellite panels and programing/software.
Telemetry equipment at each location (well house, storage, pump station facilities).
Cathodic protection equipment at each storage facility.

Parameters to be tracked for each asset or "batch of assets" include:
Name (pump number, well number, street/subdivision, etc.).
Location (latitude/longitude) for wells and storage tanks (as GPS location data becomes available).
Construction/installation date.
Anticipated service life.
Remaining service life.
Estimated replacement cost in today’s dollars.
Original cost (only if readily available)

Any missing, incomplete, or low‐confidence data will be documented.  An earnest attempt will be made to 
address substandard information.  Conservative assumptions and decisions will be made in regard to assets with 
substandard information.

Proper asset management is an iterative process.  Asset management documentation and tracking will be 
routinely updated as improvements are made and as asset conditions change.  Asset documentation and tracking 
will be reviewed annually.



CRITICALITY ASSESSMENT

The DEQ Condition Assessment Scale, with a rating from 1 to 5 (better to worse), is used.  A Condition rating is 
determined for each tracked asset.  The Condition is a determination based upon age, observed condition, repair 
history, past and current performance and the quality of ongoing inspection and maintenance.  See enclosed DEQ 
Condition Assessment Scale.

The DEQ Probability of Failure Scale, with a rating from 1 to 5 (better to worse), is used.  A Probability of Failure 
rating is determined for each tracked asset.  The probability of failure rating is based upon age, failure and repair 
histories, current asset performance and the performance history of similar assets.  See enclosed DEQ Probability 
of Failure Scale.

The DEQ Consequence of Failure Scale, with a rating from 1 to 5 (better to worse), is used.  A Consequence of 
Failure rating is determined for each tracked asset.  See enclosed DEQ Consequence of Failure Scale.  The 
Consequence of Failure rating considers asset redundancy and the impact of failure upon the following concerns 
(this list is not all‐inclusive):

Fire flows
System pressure
Critical customers
Public health
Public safety
Utility employee safety
Property damage (public and private)
Water production/supply capacity
Water service to customers
Water quality
Regulatory compliance
Fiscal Impact

The Criticality Factor for each asset is determined by multiplying the Probability of Failure factor by the 
Consequence of Failure factor to obtain a value from 1 to 25.  This value is the Criticality Factor.  Any asset with a 
Criticality Factor of 16 or greater is added to the Capital Improvements Plan.



LEVEL OF SERVICE

This community strives to provide a high level of service to its water customers.  Historical interactions between 
water supply owners, operators, customers and the public have resulted in the following service goals.  These 
goals will change with improvements to service.

Perform all required monitoring to maintain federal and state compliance
Provide a safe and injury‐free workplace for employees

Provide safety training & safety equipment
Conduct regular safety meetings

Secure all water facilities against illegal entry
Maintain adequate operator certifications, training and operations oversight
Customer service:

Respond to complaints within 2 business days
Respond to customer emergencies within 2 hours
Provide written notice 24 hours in advance of customer service interruptions
Ensure customer bills are accurate, review any discrepancies

Rules and Regulations:
Maintain awareness of upcoming regulatory changes
Attend industry conferences
Discuss changes with DEQ during scheduled surveillance visits/special meetings
Conduct and submit all required monitoring and reporting in a timely fashion

Maintain adequate operating reserves:
Adequate funding to address all anticipated major expenses
Adequate funding to address potential unexpected breakdowns
Follow MDEQ AMP guidelines
Evaluate water rates every other year

Provide routine inspections and maintenance of major assets (with documentation) including:
Pumps and motors
Generators
Storage facilities
Control valves
Master meters

Distribution system maintenance:
Provide annual flushing to remove sediments and reduce disinfection byproducts
Inspect all hydrants annually for proper functioning
Exercise valves on a regular schedule.  Exercise critical valves annually
Inspect storage facilities annually and plan funding for recoating
Conduct routine leak inspections and repairs to control water loss

Records are kept of activities conducted to meet service goals.  Annual review of records and input from water 
supply owners, employees and customers is considered when updating service goals.  The service goals identified 
above have been reviewed and approved by the City of Wakefield Manager Robert Brown and Water Operator in 
Charge (OIC) David Semenak.



CAPITAL IMPROVEMENTS PLAN

Capital improvements and associated replacement costs have been identified and prioritized.  A Capital 
Improvements Plan has been developed as follows:

Immediate/Urgent Improvements ‐ NONE

5‐year Improvements
2024 ‐ Phase 1 Watermain Improvements Project

20‐year Improvements
2029 ‐ Phase 2 Watermain Improvements Project
2034 ‐ Phase 3 Watermain Improvements Project 

City of Wakefield has approximately 170,000' of water main which is up to 80 years old.  All water main is 
prioritized for replacement based upon age, size and condition beginning in the 20‐year capital improvements 
time frame.  Water main will be replaced in phased projects funded by a combination of water fund money and a 
USDA‐RD or Michigan DWRLF grant/loan.

The CIP has been reviewed and approved by the water supply owner for acceptance as the community’s official 
CIP.  The CIP will be updated annually at a minimum.  Future CIP updates will be submitted to the DEQ for their 
records.



FUNDING STRUCTURE & RATE METHODOLOGY

Funding and rate structure determinations are being made as development of the AMP progresses.  
Documentation reviewed for financial considerations includes the following and is not all‐inclusive:

Annual operating budget for 2017 & 2018 and proposed budget for 2019
Current water rate structure
Documentation of legal authority to set rates – Water Ordinance

The rate structure and methodology will be reviewed periodiclly.  The AMP process includes a comparison of 
anticipated costs to revenue.  Currently, revenue covers all anticipated and probable unexpected water supply 
expenses.  



Asset Inventory                Table 1

Directions
A.  List assets
B.  Enter asset information
C. To add more assets use insert function and add rows then copy first asset row to new rows to transfer formulas
D. Enter information in highlighed cells
E. Remaining cells will calculate automatically.

A B C D E F G H I J K L M N O

Source Assets Material Manufacturer Location Latitude Longitude Original Cost
Replacement 

Cost
Constructed/ 

Installed
Expected Life 

in Years
Remaining 

Life in Years
Condition

Probability 
of Failure

Consequence 
of Failure

Criticality 
Factor

Well 1 Submersible Pump TBD 2013 15 9 (2028) 1 1 4 4
75 HP Pleuger PN84-4, 540 gpm@450' TDH

Well 1 VFD (currently a "Soft Start") $16,000 Unknown 15 Unknown 3 3 2 6

Well 2 Submersible Pump $66,400 2002 15 0 (2017) 3 3 4 12
75 HP Pleuger PN84-5, 440 gpm [ASSUMED 450' TDH]

Well 2 VFD (currently a "Soft Start") $16,000 1985 15 0 4 4 2 8
Wells 1 & 2 SCADA & Telemetry Hardware $45,000 Unknown 25 Unknown 3 3 3 9

Caterpillar Standby Generator, Diesel, 210 kW, 2,300 gal. $75,000 1985 40+ 6+ (2025+) 3 2 5 10
and Transfer Switch

0
Wellhouse Structure TBD 1972 80 33 (2052) 2 2 5 10

4-inch Gate Valves x UNKNOWN $1,400 1972 50 3 (2022) 3 3 4 12
6-inch Gate Valve x UNKNOWN $1,600 1972 50 3 (2022) 3 3 4 12
12-inch Gate Valve x UNKNOWN $2,200 1972 50 3 (2022) 3 3 4 12

NOTES: If Criticality Factor is greater than 16 cell will turn RED
Based upon a May 2016 report by ALERT Analytical LLC, "Sunday Lake well pump 2 panel has a high wire temperature" and warning to "Check for excessive overload". If Criticality Factor is greater than 16 add to CIP table
Kleiman Pump and Well Drilling provided a quote of $66,400 to replace the Well 2 pump, drop pipe, check valve, wiring and appurtenances in October 2018. Well 1 replacement cost is assumed identical.
Each well has a permitted capacity of 400 gpm.  Each well has a 5" diameter drop pipe.
Each well pump motor has a "soft start" drive.  Soft start drives are commonly being replaced with Variable Frequency Drives.  Soft Start replacement costs are for replacement with a VFD.
Well 2 soft start drive shows external scorching according to Kleiman.

A B C D E F G H I J K L M N O

Treatment Assets Material Manufacturer Location Latitude Longitude Original Cost
Replacement 

Cost
Constructed/ 

Installed
Expected Life 

in Years

Remaining 
Useful Life 

in Years
Condition

Probability 
of Failure

Consequence 
of Failure

Criticality 
Factor

Chlorination 
Feed pump $2,000 5 2 2 5 10
Scale $3,000 10

Fluoridation
Feed Pump $2,500 5 2 2 5 10
Scale $3,000 10

NOTES: If Criticality Factor is greater than 16 cell will turn RED
If Criticality Factor is greater than 16 add to CIP table



A B C D E F G H I J K L M N O

Storage Assets Material Manufacturer Location Latitude Longitude Original Cost
Replacement 

Cost
Constructed/ 

Installed
Expected Life 

in Years

Remaining 
Useful Life 

in Years
Condition

Probability 
of Failure

Consequence 
of Failure

Criticality 
Factor

Mount Joy Tank 1919 100 100 3 1 4 4
550,000 gallon concrete-lined rock ground storage tank Rock Exc. 0
Interior coating - info says "concrete lined" 0
Interior Recoating and Miscellaneous Repairs 0

0
Plymouth Location Tank steel $500,000 2012 80 73 (2092) 1 1 4 4
100,000 gallon single pedestal elevated steel 0
Exterior Coating 2012 15 8 (2027) 2 2 2 4
Wet Interior Coating 2012 15 8 (2027) 2 2 3 6
Interior/Exterior Recoating & Miscellaneous Repairs $100,000 0

0

NOTES: If Criticality Factor is greater than 16 add to CIP table
Mount Joy Tank is constructed within excavated rock, has a concrete lining. If Criticality Factor is greater than 16 cell will turn RED

A B C D E F G H I J K L M N O

Booster Station at Old US-2 Material Manufacturer Location Latitude Longitude Original Cost
Replacement 

Cost
Constructed/ 

Installed
Expected Life 

in Years

Remaining 
Useful Life 

in Years
Condition

Probability 
of Failure

Consequence 
of Failure

Criticality 
Factor

0
Pump 1, 6 1/8" Diam. Imp., 3656 RPM, 120gpm@137'TDH Goulds $4,000 2012 20 13 (2032) 4 3 3 9
Motor 1, 7.5 HP, 3450 RPM, Baldor-Reliance $3,000 2012 15 8 (2037) 0
VFD - Cutler Hammer, Eaton Corp., SVX9000 Cutler Hammer $6,400 2012 15 8 (2037) 2 2 3 6

0
Pump 2 - same as Pump 1 Goulds $4,000 2012 20 13 (2032) 3 2 3 6
Motor 2 - same as Motor 1 Baldor-Reliance $3,000 2012 15 8 (2037) 0
VFD - Cutler Hammer, Eaton Corp., SVX9000 Cutler Hammer $6,400 2012 15 8 (2037) 2 2 3 6

0
Pump 3 - same as Pump 1 Goulds $4,000 2012 20 13 (2032) 3 2 3 6
Motor 3 - same as Motor 1 Baldor-Reliance $3,000 2012 15 8 (2037) 0
VFD - Cutler Hammer, Eaton Corp., SVX9000 Cutler Hammer $6,400 2012 15 8 (2037) 2 2 3 6

0
SCADA & Telemetry Hardware $45,000 2012 25 18 (2037) 3 3 3 9

4-inch Gate Valves x 3  ($1,400 each) $4,200 2012 50 43 (2062) 1 1 4 4
6-inch Gate Valve x 3  ($1,600 each) $4,800 2012 50 43 (2062) 1 1 4 4

Booster Station Structure (Inc. plumbing, pumps, controls) $600,000 2012 80 73 (2092) 1 1 5 5

NOTES: If Criticality Factor is greater than 16 add to CIP table
Based upon a May 2016 report by ALERT Analytical LLC, Pump 1 has a "possible pump and motor defect developing".  Pump 1 also has zinc corrosion buildup on the shaft. If Criticality Factor is greater than 16 cell will turn RED
Pumps 2 and 3 each have a "possible defect developing". 



A B C D E F G H I J K L M N O

Distribution Assets Material Manufacturer Location Latitude Longitude Original Cost
Replacement 

Cost
Constructed/ 

Installed
Expected Life 

in Years

Remaining 
Useful Life 

in Years
Condition

Probability 
of Failure

Consequence 
of Failure

Criticality 
Factor

Main installed in 1950s

12,569' - under 4" (1/2" to 3") diameter Galvanized 1950s 40 0 (2000) 4 4 4 16
68,840' - 4" diameter Cast Iron 1950s 60 0 (2020) 4 4 4 16
64,259' - 6" diameter Cast Iron 1950s 60 0 (2020) 3 3 3 9
75' - 8" diameter Cast Iron 1950s 60 0 (2020) 3 3 3 9
7,049' - 10" diameter Cast Iron 1950s 60 0 (2020) 3 3 3 9

Replacement Project Assumptions:
152,792' total main.  70% 8", 30% 12"
107,000' - 8" Main $7,490,000
700 x 8" Valves $1,050,000
46,000' - 12" Main $5,750,000
310 x 12" Valves $930,000
510 Hydrants $3,060,000
Total Project Cost Estimate = $29,771,700
See "Engineer Cost Opinion" tab for details.

Main installed in 1990s

60' - 6" diameter 60 31 (2050) 2 2 3 6
No 8" diameter
No 10" diameter
1,260' - 12" diameter 60 31 (2050) 2 2 3 6

Main installed in 2000s

924' - 6" diameter Ductile Iron 60 41 (2060) 2 2 3 6
9,646' - 8" diameter Ductile Iron 60 41 (2060) 2 2 3 6
3,192' - 10" diameter Ductile Iron 60 41 (2060) 2 2 3 6
3,600' - 12" diameter Ductile Iron 60 41 (2060) 2 2 3 6

Main installed in 2010s

319' - 6" diameter Ductile Iron 60 51 (2070) 1 1 3 3
No 8" diameter
No 10" diameter

If Criticality Factor is greater than 16 cell will turn RED
If Criticality Factor is greater than 16 add to CIP table



Asset Rating      Table 2

Column L
Condition  Assessment

Condition Rating Description

5
Asset Unserviceable -
Over 50% of asset requires replacement

4
Significant deterioration - significant 
renewal/upgrade required (20 -40%)

3
Moderate deterioration -
Significant maintenance required (10 -20%)

2
Minor Deterioration -
Minor maintenance required (5%)

1
New of Excellent Condition -
Only normal maintenance required

Column M
Probability of Failure

Performance Rating Description

5 Imminent - Likely to occur in the life of the item

4
Probable - Will occur several times in the life of an 
item

3
Occasional - Likely to occur some- time in the life of 
an item

2
Remote - Unlikely but possible to occur in the life of 
an item

1
Improbable - So unlikely, it can be assumed 
occurrence may not be experienced

Column N
Consequence of Failure *

Performance Rating Description

5 Catastrophic disruption
4 Major disruption
3 Moderate disruption
2 Minor disruption
1 Insignificant disruption

* consider safety/social, economic/financial, environmental 



WATER MAIN INVENTORY - TABLE 3

City of Wakefield - WATER MAIN INVENTORY BY SIZE, AGE, MATERIAL

Units in Feet of Main.

DATE =>
SIZE MATERIAL
4-inch Cast Iron 68,840 68,840
(or less) Duct Iron 0

A. Cement 0
HDPE 0
Other 12,569 12,569

6-inch Cast Iron 64,259 64,259
Duct Iron 60 924 319 1,303
A. Cement 0
HDPE 0
Other 0

8-inch Cast Iron 0
Duct Iron 75 9,646 9,721
A. Cement 0
HDPE 0
Other 0

10-inch Cast Iron 0
Duct Iron 7,049 3,192 10,241
A. Cement 0
HDPE 0
Other 0

12-inch Cast Iron 0
Duct Iron 1,260 3,600 4,860
A. Cement 0
HDPE 0
Other 0

0 152,792 0 0 0 1,320 17,362 319

Total main in system:  171,793 feet

Breakdown by Size Length (ft) Percent of Total Significantly Undersized Main (in RED)
4-inch main: 81,409 47% Size Length No. of Valves
6-inch main: 65,562 38% 1/2" 526 0
8-inch main: 9,721 6% 3/4" 6,106 3
10-inch main: 10,241 6% 1" 1,995 6
12-inch main 4,860 3% 1 1/4" 411 3

1 1/2" 1,214 1
Breakdown by Age Length (ft) Percent of Total 2" 335 3
1940s: 0 0% 3" 1,982 2
1950s: 152792 89% 4" 68,840 63
1960s - 1970s: 0 0% 6" 65,562 106
1980s - 1990s: 1320 1% 8" 9,721 0
2000s - 2010s: 17681 10% 10" 10,241 5

12" 4,860 n/a
Breakdown by Material Length (ft) Percent of Total Total 171,793 192
Cast Iron 133,099 77%
Ductile Iron 26,125 15% Note breakdown, above, of a great
Asbestos Cement 0 0% quantity of very small main.
HDPE 0 0%
Other 12,569 7% Very small main, under 4" diameter,

is identified in the "Other" category under
4" main in the top table.

NOTES:
Water main under 6" diameter is unacceptable by DEQ standards.  Unacceptable water main sized 4" and under totals 81,409 feet.
Approximately 47% of water main in the City of Wakefield distribution system is undersized and unacceptable by DEQ standards.
All newer water main, installed from 1990 on, is assumed to replace older existing 6" diameter main, however, smaller main may
have been replaced by the newer main.  Some newer main is believed to be an extension rather than replacement main. 
The "Comet Location" project replaced 3,465' of 1.25" galvanized and 4,115' of 2" galvanized pipe with 7,580' of 8" ductile iron main.
The "Comet Location" project included a 470' extension of new 6" ductile iron water main.
All water main constructed from the 1990s on, are from DEQ water main construction permit records.

2000s 2010s SIZE/MATERIAL 
TOTALS (Feet)

AGE TOTALS =>

1940s 1950s 1960s 1970s 1980s 1990s



Table 4 ‐ Water Budgets

Actual Acutal Proposed Proposed

Revenues 2016/17 2017/18 2018/2019 1st year

Connection Charge $1,080 $1,450 $1,000 $1,000

Hydrant Rental $7,500 $7,500 $7,500 $7,500

Domestic & Ind Usage $312,965 $330,801 $353,000 $350,000
GRWA ($1.23/1,000 gal) $59,189 $55,353 $60,000 $60,000

850 Residential users
Ready to Serve $102,000 $117,300 $132,600 $132,600
Gallons Usage $97,104 $97,104 $97,104 $97,104

 149 Other users
Ready to Serve $17,880 $20,562 $23,244 $23,244
Gallons Usage $36,792 $40,482 $40,052 $37,052

Thawing $0 $0 $0 $0

Penalties $2,725 $2,553 $2,000 $2,000

Misc $125 $140 $2,600 $500

Investment $931 $1,139 $1,000 $1,000

Transfer from Surplus $0 $0 $33,600 $0

*SEC 19 Freeze $0 $0 $0 $0

*Urgent Need Grant $0 $0 $0 $0

Total Revenues $325,326 $343,583 $400,700 $362,000

Expenses

USDA GRWA $13,844 $13,997 $14,000 $15,000

USDA ‐ Comet L $19,533 $20,146 $20,000 $22,000

Utility Contri $0 $0 $0 $0

Salary $79,198 $73,681 $90,000 $80,000

Payroll Fringes $51,256 $59,650 $65,000 $60,000

Pension Expenses $9,874 ‐$28,766 $7,000 $10,000

Miss Dig $283 $283 $500 $500

Engineering $0 $0 $5,000 $1,000

Office Expenses $230 $0 $7,000 $1,000

Info Tech Exp $882 $946 $1,000 $1,000

Supplies $8,147 $4,913 $7,000 $7,000

Restoration $29 $0 $0 $0

Tools & Equipment $955 $2,105 $2,000 $2,000

1994 J Deere $0 $0 $0 $0

Vactor/Jet Rod $0 $0 $2,700 $2,500

Thawing $0 $510 $1,000 $1,000

Administrative $25,442 $27,091 $23,960 $25,000

2013 Ford F350 $2,592 $2,350 $3,000 $3,000

Auxiliary Gen $0 $102 $250 $250

Chicago Mine $2,788 $3,363 $3,000 $3,000

GRWA Share Ad $3,150 $2,520 $2,500 $2,500

Tank Hill Rese $0 $0 $0 $0

Plymouth Tank $0 $0 $1,000 $1,000

Tap in Fee Pro $340 $0 $0 $1,000

Education & Training $1,974 $1,595 $3,000 $2,000

Insurance Cost $3,000 $3,000 $3,000 $3,000

Testing $3,795 $4,330 $4,500 $4,500

Electric Power $40,857 $45,093 $38,000 $40,000

Flouridation $11,228 $11,364 $11,000 $11,000

Capital Improvements $0 $17 $0 $0

Repair to Pump $0 $0 $1,000 $0

Equipment Rental $12,703 $11,466 $10,000 $12,000

Winter Hydrant $2,828 $2,382 $2,500 $3,000

Fire Hydrant $2,692 $11,517 $5,000 $5,000

Meter Maintenance $2,375 $2,400 $0 $3,000

Consumer Service $1,794 $2,691 $3,000 $4,000

Cons. Serv. MAI $9,944 $13,061 $15,000 $15,000

Misc $681 $858 $0 $1,000

Telephone $821 $583 $600 $1,000

*Depreciation $34,000 $34,000 $34,000 $0

Payroll ‐ Fringes $12,938 $13,004 $12,500 $13,000

*Urgent Need SA $0 $0 $0 $0
*Urgent Need P $0 $0 $0 $0

*Urgent Need ‐ Supplies $0 $0 $0 $0

*Ugrent Need ‐ Rent $0 $0 $0 $0

Bad Debt ‐ Trasnfers to M $0 $0 $0 $0

Donated Services $301 $263 $200 $300

Bad Debt Exp $8 $310 $1,490 $1,500

Transfers Out/Misc Exp $0 $0 $0 $0

Total O & M Expenses $360,482 $340,825 $400,700 $358,050

RRI

 Existing Interest Exp

Existing Principal

New Bond + Reserve $0 $0 $0 $0

Total Sewer Bonding/ 

Reserve/ RRI $0 $0 $0 $0

Total Expenditures $360,482 $340,825 $400,700 $358,050

Excess of Rev. or Exp. ‐$35,156 $2,758 $0 $3,950



21-1 
 

A regular meeting of the Wakefield City Council was held on Monday, March 26, 
2018 at 5:30 P.M. in the Council Chambers of the Wakefield Municipal Building 
with Mayor Pro-Tem Tarro presiding and leading in the Pledge of Allegiance. 
 
ROLL  Present: Councilmembers Wiita, Tarro, Mann, and Anderson  
          
CALL  Absent: Councilmember Granato 

Also Present: Richard Brackney, City Manager; Ray O’dea, City 
Attorney and approximately 13 guests 

 
PUBLIC Consider Water Rate Evaluation- Mann moved, Anderson seconded,  
HEARING to open the Public Hearing at 5:33 P.M. After a brief   
AND explanation and public comments, Wiita moved, Mann seconded, 
CONSIDER- to close the Public Hearing at 5:41 P.M.  Mann moved, Anderson       
ATION seconded, to raise the ready to serve water rate by $3.00 per 

month which would bring the total ready to serve water cost to 
$13.00 per month.  This will go into effect 120 days from today. 
Motion CARRIED, all voting yes by roll call vote. 

 
CONSENT a) March 12, 2018 regular City Council meeting;  
AGENDA b) February 15, 2018 regular Gogebic Range Solis Waste 

Management Authority meeting minutes; c) December 20, 2017 911 
Committee meeting minutes; d) march 16, 2018 regular Wakefield 
Public Library Board meeting minutes.   Mann moved, Wiita 
seconded, to accept the consent agenda as presented. Motion 
CARRIED, all voting yes by roll call vote. 

 
BRIEF  
PUBLIC None  
COMMENT   
 
APPROVAL Anderson moved, Mann seconded, that the Agenda be approved as  
OF THE presented. Motion CARRIED. 
AGENDA  
 
UNFIN-    a) Housing Commission- There were two letters of interest   
ISHED submitted to the City Clerk’s Office.  The Manager discussed both 
BUSINESS  interested parties with the Council and will let the Council know 

who he has chosen.  No Action Taken. 
  
 b) Stuff on 1404 Pierce St property- The City Manager spoke to the 

Council related the articles that have been left on the property.  
He told the Council that he will take care of getting with of what 
was left on the property.  No Action Taken. 

 
NEW       a) March(Partial) Invoices- Mann moved, Wiita seconded, to accept     
BUSINESS  the invoices as presented and ordered paid.  Motion CARRIED, all  
          voting yes by roll call vote. 
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b) Reschedule Council Meeting Date- Mann moved, Anderson 
seconded, to reschedule Monday, April 23, 2018 City Council 
meeting to Tuesday, April 24, 2018.  Motion CARRIED. 
 
c) Mary Carlock MDNR- The Council was informed that the City 
will provide maintenance on the property that the Statue is on 
near the Information Center.  The only requirement is that the 
property no the converted to non-park use.  Mann moved, Anderson 
seconded, to proceed with taking the dock down around the Statue 
and see what needs to be done to repair the area.  The City 
employees will take it down when weather permits.  Motion 
CARRIED.     
 
d) Resolution to participate in the Michigan Economic 
Development Ready Communities Program- Mann moved, Wiita 
seconded, that the Council adopt the Resolution Authorizing the 
City of Wakefield to participate in the Michigan Economic 
Development Ready Communities Program.  Motion CARRIED. 
 
e) Managers Report- Managers Report- 1) The City crew continues 
to remove snow from the City streets.  2) The City will be 
updating our Webpage. 3)  Electric line brushing, line transfers 
and street lights replacement continues. 4) A water line break 
occurred on North St.  The City crew repaired the line and will 
continue to monitor. 5) The City crew again helped with the 
preparation for the Polar Plunge. 6) The Energy Optimization 
project continues and another set of bulbs have been purchased. 
 
f) Approval of Work and Safety Rules- Mann moved, Anderson 
seconded, to approve Work and Safety Rules with corrections. 
Motion CARRIED.                                                       
 
 

EXTENDED   
PUBLIC     
COMMENT  
 
CLOSED Discuss Attorney Opinion on Employee Issues- Mann moved,   
SESSION Wiita seconded, that the Council go into closed session at  
 6:25 P.M. to discuss Employee Issues.  Motion CARRIED, all voting 

yes by roll call vote. Mann moved, Wiita seconded, that the meeting 
return to open session at 7:23 P.M.  Anderson moved, Mann seconded, 
that the Council reconsider the Union Employees work hours.  Motion 
CARRIED, all voting yes by roll call vote, except Tarro who 
abstained.  Mann moved, Anderson seconded, that the Council return 
the Union Employees work hours back to 6 A.M.-2 P.M. effective 
Monday, April 2, 2018.  Motion CARRIED, all voting yes by roll call 
vote, except Tarro who abstained. 
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ADJOURN   Mann moved, Anderson seconded, Motion CARRIED, that the 
MENT meeting adjourn at 7:26 P.M.     

 
 

 
 

 
Approved: ___________________________ ___________________________  
                Amy Tarro, Mayor Pro-Tem 
 

                              ___________________________  
                   Susan Ahonen, City Clerk 

 

 



Replacement Expenses Table 5

Directions
A.  List assets to be replaced or rehabilitated
B.  Determine how long before action must take place
C.  Enter cost to replace or rehabilitate
D. To add more replacement items use insert function and add rows then copy first line item row to new rows to transfer formulas
E. Enter information in highlighed cells
F. Remaining cells will calculate automatically.

A B C

Projects
Remaining Useful 

Life in Years
Replacement 

Cost Reserve Required Each Year 
Booster Station Components 15 150,000$          10,000$                                      
Well House Components 15 150,000$          10,000$                                      

-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            

Total Replacement reserves required in the current year 20,000$                                      
Click Total to add to Budget



Capital Improvement Project Plan Tables 6a & 6b

Directions
A.  List projects to be completed
B.  Determine how long before the project must begin
C.  Enter the total projected cost of the project
D. To add more CIP's use insert function and add rows then copy first CIP row to new rows to transfer formulas
E. Enter information in highlighed cells
F. Remaining cells will calculate automatically.

A B C

5 Year Projects
Years Until Project 

Must Begin
Completion 

Date Cost  Reserve Required Each Year 
2024 - Phase 1 Watermain Improvements Projects 5 2026 6,050,000$       -$                                            

-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                           

Total Capital Improvement reserve required in the current year -$                                            
Click Total to add to Budget

NOTES:
Township funds have been set aside to fund the North Lake Tank project and are not counted as a 5 year capital improvement.

A B C

20 Year Projects
Years Until Project 

Must Begin
Bond Payment 

Start Date Cost  Amortized Bond Payments 
2030 - Phase 1 Watermain Improvements Projects 5 2032 6,000,000$       -$                                            
2040 - Phase 1 Watermain Improvements Projects 5 2042 6,000,000$       -$                                            

-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                            
-$                                           

Total Capital Improvement reserve required in the current year -$                                            
-$                                            

Click Total to add to Budget
NOTES:
*Projects will be started in the future as shown.  Each project will apply for a 40 year USDA - Rural Development loan.
Annual Bond Payments are forecasted to be amortized over 40 years once construction starts.

Total Capital Improvement reserve required in the 10th year
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Ten Year Budget * Table 7

Directions

A.  List current year budget expenses
B.  Determine inflation factor
C. To add more line item expenses use insert function and add rows then copy first line item row to new rows to transfer formulas
D. Enter information in highlighed cells

E. Remaining cells will calculate automatically. INFLATION FACTOR (%) - 5.0 ** Please do not alter formulas or enter data in pink highlighted cells.

EXPENSES Current Year Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
OPERATIONS & MAINTENANCE 0 1 2 3 4 5 6 7 8 9
USDA GRWA  14,000$           $14,700 $15,435 $16,207 $17,017 $17,868 $18,761 $18,761 $18,761 $18,761
USDA - Comet L 20,000$           $21,000 $22,050 $23,153 $24,310 $25,526 $26,802 $28,142 $29,549 $31,027
Utility Contri -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Salary 90,000$           $94,500 $99,225 $104,186 $109,396 $114,865 $120,609 $126,639 $132,971 $139,620
Payroll Fringes 65,000$           $68,250 $71,663 $75,246 $79,008 $82,958 $87,106 $91,462 $96,035 $100,836
Pension Expenses 7,000$             $7,350 $7,718 $8,103 $8,509 $8,934 $9,381 $9,850 $10,342 $10,859
Miss Dig 500$                $525 $551 $579 $608 $638 $670 $704 $739 $776
Engineering 5,000$             $5,250 $5,513 $5,788 $6,078 $6,381 $6,700 $7,036 $7,387 $7,757
Office Expenses 7,000$             $7,350 $7,718 $8,103 $8,509 $8,934 $9,381 $9,850 $10,342 $10,859
Info Tech Exp 1,000$             $1,050 $1,103 $1,158 $1,216 $1,276 $1,340 $1,407 $1,477 $1,551
Supplies 7,000$             $7,350 $7,718 $8,103 $8,509 $8,934 $9,381 $9,850 $10,342 $10,859
Restoration -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Tools & Equipment 2,000$             $2,100 $2,205 $2,315 $2,431 $2,553 $2,680 $2,814 $2,955 $3,103
1994 J Deere -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Vactor/Jet Rod 2,700$             $2,835 $2,977 $3,126 $3,282 $3,446 $3,618 $3,799 $3,989 $4,189
Thawing 1,000$             $1,050 $1,103 $1,158 $1,216 $1,276 $1,340 $1,407 $1,477 $1,551
Administrative 23,960$           $25,158 $26,416 $27,737 $29,124 $30,580 $32,109 $33,714 $35,400 $37,170
2013 Ford F350 3,000$             $3,150 $3,308 $3,473 $3,647 $3,829 $4,020 $4,221 $4,432 $4,654
Auxiliary Gen 250$                $263 $276 $289 $304 $319 $335 $352 $369 $388
Chicago Mine 3,000$             $3,150 $3,308 $3,473 $3,647 $3,829 $4,020 $4,221 $4,432 $4,654
GRWA Share Ad 2,500$             $2,625 $2,756 $2,894 $3,039 $3,191 $3,350 $3,518 $3,694 $3,878
Tank Hill Rese -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Plymouth Tank 1,000$             $1,050 $1,103 $1,158 $1,216 $1,276 $1,340 $1,407 $1,477 $1,551
Tap in Fee Pro -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Education & Training 3,000$             $3,150 $3,308 $3,473 $3,647 $3,829 $4,020 $4,221 $4,432 $4,654
Insurance Cost 3,000$             $3,150 $3,308 $3,473 $3,647 $3,829 $4,020 $4,221 $4,432 $4,654
Testing 4,500$             $4,725 $4,961 $5,209 $5,470 $5,743 $6,030 $6,332 $6,649 $6,981
Electric Power 38,000$           $39,900 $41,895 $43,990 $46,189 $48,499 $50,924 $53,470 $56,143 $58,950
Flouridation 11,000$           $11,550 $12,128 $12,734 $13,371 $14,039 $14,741 $15,478 $16,252 $17,065
Capital Improvements -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Repair to Pump 1,000$             $1,050 $1,103 $1,158 $1,216 $1,276 $1,340 $1,407 $1,477 $1,551
Equipment Rental 10,000$           $10,500 $11,025 $11,576 $12,155 $12,763 $13,401 $14,071 $14,775 $15,513
Winter Hydrant 2,500$             $2,625 $2,756 $2,894 $3,039 $3,191 $3,350 $3,518 $3,694 $3,878
Fire Hydrant 5,000$             $5,250 $5,513 $5,788 $6,078 $6,381 $6,700 $7,036 $7,387 $7,757
Meter Maintenance -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Consumer Service 3,000$             $3,150 $3,308 $3,473 $3,647 $3,829 $4,020 $4,221 $4,432 $4,654
Cons. Serv. MAI 15,000$           $15,750 $16,538 $17,364 $18,233 $19,144 $20,101 $21,107 $22,162 $23,270
Misc -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Telephone 600$                $630 $662 $695 $729 $766 $804 $844 $886 $931
Payroll - Fringes 12,500$           $13,125 $13,781 $14,470 $15,194 $15,954 $16,751 $17,589 $18,468 $19,392
Bad Debt - Trasnfers to M -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Donated Services 200$                $210 $221 $232 $243 $255 $268 $281 $295 $310
Bad Debt Exp 1,490$             $1,565 $1,643 $1,725 $1,811 $1,902 $1,997 $2,097 $2,201 $2,311
Transfers Out/Misc Exp -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0
Replacement (See Replacement sheet) 20,000$           $21,000 $22,050 $23,153 $24,310 $25,526 $26,802 $28,142 $29,549 $31,027

          
TOTAL OM&R EXPENSES $386,700 $406,035 $426,337 $447,654 $470,036 $493,538 $518,215 $543,188 $569,409 $596,941

Capital Improvement (See CIP sheet) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Operating Reserves -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Debt Expenses -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Miscellaneous -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0

          
TOTAL EXPENSES $386,700 $406,035 $426,337 $447,654 $470,036 $493,538 $518,215 $543,188 $569,409 $596,941

REVENUES           
Connection Charge 1,000$             $1,050 $1,103 $1,158 $1,216 $1,276 $1,340 $1,407 $1,477 $1,551
Hydrant Rental 7,500$             $7,875 $8,269 $8,682 $9,116 $9,572 $10,051 $10,553 $11,081 $11,635
Domestic & Ind Usage 353,000$         $370,650 $389,183 $408,642 $429,074 $450,527 $473,054 $496,706 $521,542 $547,619
Thawing -$                     $0 $0 $0 $0 $0 $0 $0 $0 $0
Penalties 2,000$             $2,100 $2,205 $2,315 $2,431 $2,553 $2,680 $2,814 $2,955 $3,103
Misc 2,600$             $2,730 $2,867 $3,010 $3,160 $3,318 $3,484 $3,658 $3,841 $4,033
Investment 1,000$             $1,050 $1,103 $1,158 $1,216 $1,276 $1,340 $1,407 $1,477 $1,551
Transfer from Surplus 33,600$           $35,280 $37,044 $38,896 $40,841 $42,883 $45,027 $47,279 $49,643 $52,125
           
TOTAL REVENUES $400,700 $420,735 $441,772 $463,860 $487,053 $511,406 $536,976 $563,825 $592,016 $621,617
           
BUDGET SURPLUS/DEFICIT $14,000 $14,700 $15,435 $16,207 $17,017 $17,868 $18,761 $20,637 $22,607 $24,676
Projected Account Balance $14,000 $28,700 $44,135 $60,342 $77,359 $95,227 $113,988 $134,626 $157,233 $181,909
           

             * The 10 Year Budget is for estimation purposes only.  It is not intended for determining debt funding needs.  
For a more accurate debt evaluation please seek the services of a financial advisor.  

            ** The annual inflation factor can be found at the following website        
http://www.usinflationcalculator.com/inflation/historical-inflation-rates/



Engineer Cost Opinion

Ph.1 - Watermain Improvements Project
No. Construction Item Quantity Units Unit Price Total
1 Mobilization 1 LS $200,000 $175,000
2 6" Water Main - Open Trench 0 FT $60 $0
3 8" Water Main - Open Trench 20,000 FT $70 $1,400,000
4 10" Water Main - Open Trench 0 FT $90 $0
5 12" Water Main - Open Trench 0 FT $125 $0
6 6" Water Main - Directional Bore 0 FT $65 $0
7 8" Water Main - Directional Bore 0 FT $75 $0
8 10" Water Main - Directional Bore 0 FT $95 $0
9 12" Water Main - Directional Bore 0 FT $130 $0
10 6" Water Main Gate Valve 0 EA $1,200 $0
11 8" Water Main Gate Valve 50 EA $1,500 $75,000
12 10" Water Main Gate Valve 0 EA $2,000 $0
13 12" Water Main Gate Valve 310 EA $3,000 $930,000
14 Hydrant Assembly 50 EA $6,000 $300,000
15 1" Water Service 200 EA $2,500 $500,000
16 Full Roadway Removal & Replacement* 0 FT $70 $0
17 Half Roadway Removal & Replacement** 20,000 FT $40 $800,000
18 Grass Restoration 20,000 FT $15 $300,000
19 4" PRV 0 EA $4,000 $0
20 4" Butterfly Valve (PRV Station) 0 EA $1,400 $0
21 PRV Station Isolation valves 6" 0 EA $1,200 $0

Construction Subtotal $4,480,000

Misc (5%) $224,000
Engineering (15%) $672,000
Contingency (15%) $672,000
Admin/Misc $2,000

Total Cost Opinion $6,050,000

*24' wide removal and replacement including 3" HMA, 8" 22A, 12" CL II Sand
**12' wide removal and replacement including 3" HMA, 8" 22A, 12" CL II Sand







City of Wakefield Water Distribution System Hydraulic Analysis 
 

 

The model and hydraulic analysis of the City of Wakefield water distribution system was developed using the 

following information and assumptions.   The City of Wakefield has an average day demand of 438,000 gallons 

per day (GPD), equating to 304 gallons per minute (gpm).  Gogebic Range Water Authority is the city’s largest 

customer, purchasing 123,840 GPD, equating to 86 gpm.  Maximum day demand is determined by using a factor 

of 2 x average day demand for 608 gpm.  Peak hour demand is determined by multiplying the maximum day 

demand by a peaking factor of 1.8 for 1094 gpm.  The fire flow analysis was modeled with all pumps running and 

both storage tanks set at 1 foot above the normal minimum operating level.  The water system has 1,459 

customers within the city limits. 

 

The model was used to produce Pressure Contour and Fire Flow Contour maps and related pipe and node 

reports.  Due to the age, poor condition and substantial quantities of undersized main in this water system, 

several areas of suspected substantial leaks and/or closed water main valves have been identified by the model.  

A “Suspected Closed Valve Location Map” identifies areas where a water main system valve may be closed, a 

substantial leak or break may exist, or a main may be blocked by tuberculation. 

 

The following maps and reports result from the Hydraulic Analysis: 

 

 Average Day Fire Flow Contour Map 

 Average Day Fire Flow Node Report 

 Average Day Fire Flow Pump Report 

 Average Day Fire Flow Tank Report 

 Max Day ‐ Peak Hour  Node Report 

 Max Day ‐ Peak Hour Pipe Report 

 Max Day ‐ Peak Hour Pressure Contour Map 

 Max Day ‐ Peak Hour Tank Report 

 Suspected Closed Valve Location Map 

 City of Wakefield Water System Map 

 

 

 

   



Water System Map
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Available Flow Contour Map

Average Day Fire Flow

City of Wakefield
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Node Report

Average Day Fire Flow

City of Wakefield

Pressure 
(Calculated 

System Lower 
Limit)
(psi)

Junction w/ 
Minimum Pressure 

(System)

Fire Flow (Available)
(gpm)

Pressure (Calculated 
Residual)

(psi)

Pressure
(psi)

Hydraulic 
Grade
(ft)

Elevation
(ft)

Label

20J-571,903.7753971,760.201,535.50J-164
20J-571,903.5449931,760.191,544.95J-165
20J-571,868.5062801,717.831,533.48J-21
20J-571,856.2951901,742.531,534.54F-8
20J-571,855.8429901,741.991,533.33J-263
20J-571,855.8235851,741.991,545.74P-8
20J-571,855.8131941,741.991,525.85J-264
20J-571,855.8035931,741.991,527.85J-262
20J-571,855.8035931,741.991,526.87J-261
20J-571,855.6454961,741.981,521.20J-260
20J-571,855.2145911,741.951,532.00To GRWA
20J-571,855.2151901,741.991,534.00J-266
20J-571,855.2138821,741.961,552.85J-259
20J-571,853.2235801,727.801,541.77J-302
20J-2401,847.4536811,727.641,541.34J-303
20J-571,845.6029791,728.371,546.73J-304
20J-571,843.5230791,728.571,545.24J-300
20J-571,837.1255901,734.521,526.00J-267
20J-571,836.1836761,729.131,552.74J-279
20J-571,835.9636761,729.151,553.09J-278
20J-571,834.7737771,729.421,550.85J-277
20J-571,834.1840791,729.461,547.49J-276
20J-571,833.9339791,729.531,546.55J-275
20J-571,833.3263811,718.071,530.62J-20
20J-571,832.6436831,730.001,537.32J-273
20J-571,830.7843901,730.971,524.00J-274
20J-571,830.4842891,730.861,524.00J-272
20J-571,830.4055901,731.501,524.00J-269
20J-571,830.3040891,730.861,524.00J-270
20J-571,829.8746901,733.581,525.16J-268
20J-571,827.7145791,729.901,547.64J-282
20J-571,827.0062821,718.101,529.39J-22
20J-571,826.9244801,729.901,544.24J-283
20J-571,826.4162821,718.111,528.95J-14
20J-571,826.4058821,718.111,529.25J-15
20J-571,826.3649841,729.591,536.56J-281
20J-571,826.0249831,729.531,536.60J-280
20J-571,818.6840861,730.541,530.97J-287
20J-571,817.3242861,730.201,530.73J-288
20J-571,815.8944871,729.871,529.41J-289
20J-571,807.4962831,718.521,527.69J-13
20J-2401,800.0824861,726.891,527.20J-307
20J-2401,799.8429861,726.891,526.96J-306
20J-571,794.5153861,725.831,526.82J-284
20J-571,792.8445821,718.911,529.80J-16
20J-571,792.8049821,718.911,529.33J-7
20J-571,790.1152821,718.901,529.47J-8
20J-571,789.6055861,725.341,527.50J-368
20J-571,787.0938861,725.131,527.03J-292
20J-571,786.8449861,725.151,526.94J-294
20J-571,786.5649861,725.131,527.16J-293
20J-571,785.5462801,718.391,532.60J-12
20J-571,783.5253851,724.961,528.72J-295
20J-571,783.2955871,723.951,524.00J-367
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Node Report

Average Day Fire Flow

City of Wakefield

Pressure 
(Calculated 

System Lower 
Limit)
(psi)

Junction w/ 
Minimum Pressure 

(System)

Fire Flow (Available)
(gpm)

Pressure (Calculated 
Residual)

(psi)

Pressure
(psi)

Hydraulic 
Grade
(ft)

Elevation
(ft)

Label

20J-571,782.8952851,724.891,528.84J-296
20J-571,782.7657831,718.981,527.77J-336
20J-571,782.7354861,723.601,525.79J-25
20J-571,782.6748851,724.891,528.64J-297
20J-571,782.2258831,718.931,527.47J-343
20J-571,781.9332801,718.401,534.56J-29
20J-571,781.9158831,718.921,527.05J-344
20J-571,781.6562801,718.401,532.69J-11
20J-571,781.5558831,718.981,528.28J-337
20J-571,781.2330831,718.911,527.36J-347
20J-571,780.8857831,718.911,526.00J-345
20J-571,780.8259811,718.881,531.82J-356
20J-571,780.5556831,718.901,526.00J-346
20J-571,775.8941831,723.241,532.00J-24
20J-571,775.8925831,718.821,526.93J-1
20J-571,775.8846831,723.241,532.00J-23
20J-571,775.7852831,718.821,527.24J-348
20J-571,775.1257851,720.141,524.54J-359
20J-2401,772.7827811,720.061,532.11J-83
20J-571,768.5352841,723.051,529.51J-298
20J-571,768.0150831,722.881,531.42J-321
20J-571,767.8047831,722.921,531.46J-320
21J-571,766.4020781,729.531,549.86J-285
20J-571,764.4057831,718.721,528.00J-3
20J-571,762.7636821,720.221,530.90J-333
20J-2401,762.5034821,726.541,537.04J-323
20J-571,761.7653831,719.721,528.00J-338
20J-571,759.4856791,718.761,536.00J-9
20J-571,759.2346831,722.021,529.39J-322
20J-2401,758.4830871,726.291,526.00J-324
20J-571,756.8247841,721.761,527.87J-349
20J-571,754.3451841,721.601,528.00J-309
20J-571,753.4350841,721.571,528.00J-314
20J-571,748.4743831,721.261,528.27J-315
20J-571,745.5355831,718.771,528.00J-4
20J-571,745.0948841,721.071,528.00J-310
20J-571,744.4755831,720.911,528.00J-316
20J-571,744.4348841,721.031,528.00J-311
20J-571,743.9155831,720.281,528.00J-339
20J-571,740.3439841,720.881,527.24J-312
20J-571,739.9439841,720.861,527.02J-313
20J-571,739.9042831,720.871,528.00J-319
20J-571,736.5736831,720.701,529.07J-326
20J-571,736.5733831,720.701,529.41J-325
20J-571,735.4244831,720.711,528.61J-318
20J-571,733.8839821,720.551,530.00J-328
20J-571,733.7639821,720.541,530.47J-329
20J-571,732.9749821,720.341,531.28J-332
20J-571,732.2855831,720.571,529.36J-317
20J-571,732.0450821,720.401,531.03J-334
20J-571,731.8550821,720.401,530.92J-335
22J-571,729.5620891,730.861,524.00J-271
20J-1891,728.5023601,750.751,611.73J-201
20J-571,727.6561801,718.661,534.82J-10
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Node Report

Average Day Fire Flow

City of Wakefield

Pressure 
(Calculated 

System Lower 
Limit)
(psi)

Junction w/ 
Minimum Pressure 

(System)

Fire Flow (Available)
(gpm)

Pressure (Calculated 
Residual)

(psi)

Pressure
(psi)

Hydraulic 
Grade
(ft)

Elevation
(ft)

Label

20J-571,723.3337811,720.181,532.00J-89
20J-571,722.0359801,718.811,535.04J-27
20J-571,721.0153831,720.311,529.06J-340
20J-571,720.6854831,720.291,529.00J-341
20J-571,720.3159781,718.701,538.62J-28
20F-61,714.1220871,729.131,528.74P-6
20J-571,713.9257781,718.711,539.49J-33
20J-571,712.3933821,720.061,531.41J-90
20J-2401,706.9437831,725.781,532.92J-257
20J-571,696.7633821,719.931,531.49J-92
20J-571,696.7630811,719.931,531.69J-93
20J-2401,680.6439841,725.431,531.52J-255
20J-571,678.3636811,719.811,532.74J-85
20J-571,676.5736811,719.801,533.05J-86
20J-2401,675.2539841,725.401,531.15J-256
20J-571,669.0353771,718.741,540.29J-30
20J-571,662.2043831,719.891,529.10J-342
20J-571,654.1643801,719.691,534.41J-87
20J-571,649.4844801,719.681,534.00J-96
20J-571,646.5753761,718.721,544.00J-31
20J-571,641.2626781,719.661,539.42J-97
20J-571,641.2245811,719.661,532.23J-95
20J-1151,629.7960851,720.111,524.09J-26
20J-2041,616.9625581,758.461,623.40J-203
20J-2401,595.7733801,719.831,534.59J-77
20J-571,583.8653801,719.551,534.37J-6
20J-2401,581.7833801,719.811,535.16J-74
20J-3051,576.1726841,725.181,532.08J-254
21J-781,572.5320761,719.691,544.27J-88
20J-2401,572.5240851,724.201,526.81J-247
20J-571,557.3354811,719.441,532.86J-5
20J-3051,552.8326841,725.161,532.07J-253
20J-571,550.3156831,719.441,528.00J-60
20J-571,548.6853771,718.711,541.48J-32
20J-571,547.7956781,718.671,537.33J-34
20J-681,523.4624771,719.791,540.95J-75
23J-571,516.8020811,719.931,533.77J-94
20J-571,487.5640691,719.421,559.54J-61
26J-571,439.7320831,718.821,528.00J-2
20J-711,439.0620771,719.751,541.92J-76
20J-2401,425.5940851,719.761,524.00J-244
25J-571,421.9120811,720.061,533.58J-91
20J-2401,412.1642851,719.751,524.00J-243
20J-571,387.9355751,718.701,544.33J-35
27J-571,384.6820871,729.131,528.00F-6
27J-2401,370.9720801,724.201,540.18J-246
20J-2401,358.7333831,719.471,527.48J-245
22J-681,358.6720751,719.731,546.04J-71
23J-721,325.2120731,719.691,550.52J-78
20J-2401,320.0546841,719.871,524.84J-242
20J-2401,288.8246841,719.691,524.82J-241
20J-2521,240.4820861,724.491,526.00J-251
20J-571,232.5239731,719.361,550.25J-62
23J-2171,229.1520521,765.471,646.03J-204

Tanks 1 Foot Above MinimumMay 2019
Pumps OnU.P. Engineers & Architects, Inc.



Node Report

Average Day Fire Flow

City of Wakefield

Pressure 
(Calculated 

System Lower 
Limit)
(psi)

Junction w/ 
Minimum Pressure 

(System)

Fire Flow (Available)
(gpm)

Pressure (Calculated 
Residual)

(psi)

Pressure
(psi)

Hydraulic 
Grade
(ft)

Elevation
(ft)

Label

23J-2511,214.9120861,724.431,526.00J-252
30J-3651,209.5120771,725.161,546.64J-305
24J-2401,193.6720681,719.161,563.06J-237
20J-571,173.8339741,719.341,548.69J-63
30J-571,090.1820741,719.811,548.14J-84
20J-571,063.3039761,719.301,544.44J-64
20J-571,031.7355771,718.701,540.17J-36
24J-571,002.8920721,719.341,553.83J-66
20J-189990.4925621,750.701,607.48J-200
20J-102981.1640761,719.271,544.18J-65
32J-57934.3620771,719.631,541.90J-70
32J-57907.7620831,728.571,535.72J-301
21J-72907.1420741,719.671,549.71J-73
20J-115903.2160851,722.821,525.49J-122
20J-115899.8661851,722.621,525.59J-117
20J-150899.6947891,731.401,525.34J-138
20J-240879.0044801,714.151,528.20J-234
20J-150873.2650881,729.521,526.68J-143
20J-240870.0244801,714.171,528.73J-235
20J-240854.3644801,714.231,528.96J-236
20J-57844.6457791,718.701,537.08J-37
20J-217838.94601031,808.231,569.84J-364
20J-217837.75611031,808.121,569.84J-362
20J-217835.70621031,807.681,569.84J-360
20J-217833.4332621,786.161,642.59J-206
20J-217830.8832621,786.341,643.01J-205
21J-79824.9820751,719.731,546.06J-80
20J-189822.7622591,750.671,613.96J-191
20J-189822.7622591,750.671,613.70J-196
20J-193820.4420621,750.671,607.61J-192
20J-150820.4059861,725.711,526.49J-144
20J-150817.9159861,725.521,526.24P-9
21J-80817.6020761,719.731,544.88J-79
20J-217813.4232621,786.701,642.60J-207
20J-217792.1833651,787.241,637.74J-210
20J-217792.1833641,787.241,638.76J-208
20J-217792.1833641,787.241,638.21P-5
20J-217787.8933641,787.361,640.17J-211
20J-217787.3031651,792.431,643.10J-220
20J-217786.8126561,792.431,662.55J-219
20J-217785.9225551,792.151,664.57J-215
20J-57784.6956771,718.701,539.70J-38
20J-194778.9520621,750.671,608.17J-193
20J-193778.7921651,750.671,601.37J-195
20J-193775.5420621,750.671,607.87J-194
20J-217764.8430621,788.101,645.88J-212
27J-150759.4820811,731.401,545.04J-139
20J-217739.8926561,790.931,662.34F-5
20J-217731.6622531,789.291,667.59J-216
20J-102730.6126591,719.091,583.43P-1
23J-198730.2720631,750.671,606.00J-197
20J-57726.4353751,718.711,546.14J-40
24J-69725.8820601,719.581,580.48J-68
34J-57725.2820821,718.911,530.00J-17

Tanks 1 Foot Above MinimumMay 2019
Pumps OnU.P. Engineers & Architects, Inc.



Node Report

Average Day Fire Flow

City of Wakefield

Pressure 
(Calculated 

System Lower 
Limit)
(psi)

Junction w/ 
Minimum Pressure 

(System)

Fire Flow (Available)
(gpm)

Pressure (Calculated 
Residual)

(psi)

Pressure
(psi)

Hydraulic 
Grade
(ft)

Elevation
(ft)

Label

20J-115721.6850751,722.531,549.80J-118
21J-197719.5820651,750.671,600.00J-198
20J-82718.2922771,719.651,542.00J-81
25J-216710.2020491,790.081,676.78J-217
20J-115709.9150741,722.521,550.94J-119
20J-365708.4140791,706.281,524.65J-233
27J-82708.2420691,719.651,559.52J-72
20J-365695.8440791,705.731,524.00J-232
20J-115693.6549731,722.511,553.43J-120
20J-115693.2738681,722.511,566.32J-121
20J-189681.8824651,750.641,601.20J-187
20J-189681.8824651,750.641,600.76J-188
25J-190681.8820571,750.651,619.67J-189
20J-137679.5028781,760.191,580.96J-133
20J-137679.3630781,760.191,580.00J-132
20J-115673.2747711,722.501,558.37J-110
20J-115673.00581121,722.401,463.75J-124
20J-115672.8935651,722.481,572.25J-355
20J-115672.8733621,722.481,580.03J-123
20J-115672.78491341,722.301,412.71J-125
20J-115672.65331311,722.291,420.24J-154
20J-115672.64321301,722.291,421.28J-155
20J-184665.5434851,750.621,553.74J-186
20J-365658.8838761,703.951,528.40J-231
20J-331654.6522811,720.541,533.36J-330
20J-156651.61241391,722.261,401.45J-157
30J-68650.1620621,719.591,577.42J-69
33J-57644.4120621,719.381,575.29J-67
20J-151643.45241471,722.241,382.53J-152
20J-160640.22221471,722.241,381.94J-153
33J-57633.0020831,720.701,528.52J-327
30J-197629.8220661,750.671,597.00J-350
20J-184612.5838891,750.611,544.00J-185
20J-57610.3542751,718.721,546.37J-41
20J-57578.2647731,718.731,550.11J-53
20J-365571.8738731,698.331,528.82J-227
20J-365569.0438731,698.111,528.84J-226
20J-365565.3238731,697.811,528.50J-225
20J-57561.7348751,718.721,545.04J-42
20J-57561.2929741,718.721,548.00J-43
20J-57557.7548751,718.721,545.64J-44
20J-57551.4534651,718.731,567.54J-55
20J-162546.5920741,719.361,548.00J-161
25J-249531.5320811,712.641,525.47J-250
20J-57530.5245701,718.731,556.51J-47
20J-57530.5050721,718.731,552.55J-46
20J-57521.1849701,718.731,557.21J-48
20J-57520.3050711,718.741,555.44J-54
20J-57519.0748681,718.741,560.68J-353
20J-249505.2823801,708.111,524.24J-248
28J-162500.1420741,719.361,547.65J-163
34J-57495.6820791,720.541,537.69J-331
20J-57491.1641591,718.751,581.41J-56
30J-161486.5220741,719.361,548.10J-162

Tanks 1 Foot Above MinimumMay 2019
Pumps OnU.P. Engineers & Architects, Inc.



Node Report

Average Day Fire Flow

City of Wakefield

Pressure 
(Calculated 

System Lower 
Limit)
(psi)

Junction w/ 
Minimum Pressure 

(System)

Fire Flow (Available)
(gpm)

Pressure (Calculated 
Residual)

(psi)

Pressure
(psi)

Hydraulic 
Grade
(ft)

Elevation
(ft)

Label

20J-57480.5941611,718.821,578.00F-1
20J-228474.9123741,698.111,526.85J-230
20J-365462.0335681,688.351,531.33J-224
29J-365461.0820661,704.571,552.63J-249
35J-50457.5120381,718.781,631.90J-57
20J-137430.9844921,760.181,548.65J-131
20J-137430.8037931,760.181,545.01J-129
20J-137430.5444921,760.181,547.11J-130
20J-365423.6427591,683.391,546.09J-223
20J-365423.5530621,683.391,540.70J-221
20J-365423.2430621,683.391,540.86J-222
20J-365393.5920511,678.741,561.86J-361
31J-57390.6920531,718.701,597.14J-39
20J-365387.9420501,678.311,561.86J-363
21J-363382.3020501,678.201,561.86J-365
20J-137350.6025721,760.181,593.02J-136
20J-184344.6226861,750.441,550.59J-180
20J-184344.6232901,750.441,543.19J-181
20J-184344.6234901,750.441,542.66J-182
20J-184344.6139901,750.461,541.35J-183
20J-115341.6940641,722.451,573.60J-111
20J-115341.6743671,722.451,566.73J-112
38J-57319.6720711,750.461,585.79J-184
20J-102317.5021531,719.021,596.51J-98
32J-136316.7820681,760.181,603.94J-137
20J-150312.0853801,725.511,541.60J-145
20J-240307.0140761,714.221,539.02J-238
20J-240307.0041771,714.221,536.25J-239
20J-160296.00231491,722.121,378.50J-158
20J-115269.9433581,722.431,589.43J-113
20J-115269.1632571,722.431,591.51J-114
20J-160267.99241491,722.111,377.97J-159
20J-228265.7623741,698.111,528.00J-229
20J-50264.7526551,718.721,590.48J-49
20J-150264.6352791,725.511,543.50J-146
20J-150260.0551781,725.511,544.26J-147
20J-150260.0450801,725.511,541.11J-148
20J-150260.0349801,725.511,540.96J-149
20J-102231.7122541,718.961,594.00J-99
35J-57230.46201461,722.101,385.54J-160
20J-102229.5921541,718.961,594.87J-100
20J-107228.8229641,718.951,570.99J-103
20J-102228.7723571,718.961,587.24J-366
20J-102228.7723571,718.961,586.78J-104
22J-100228.1320521,718.961,597.89J-102
35J-57223.27201351,722.231,410.38J-156
20P-4220.6129951,750.201,529.55J-175
20J-107217.85661011,718.951,486.61J-106
33J-57216.8120491,718.721,604.53J-50
20J-50216.6022621,718.721,575.20J-51
20J-50216.3621631,718.721,572.72J-52
20J-107209.5923571,718.951,586.56J-108
20J-107206.4521551,718.951,591.99J-109
36J-57203.2020811,718.911,531.77J-18

Tanks 1 Foot Above MinimumMay 2019
Pumps OnU.P. Engineers & Architects, Inc.



Node Report

Average Day Fire Flow

City of Wakefield

Pressure 
(Calculated 

System Lower 
Limit)
(psi)

Junction w/ 
Minimum Pressure 

(System)

Fire Flow (Available)
(gpm)

Pressure (Calculated 
Residual)

(psi)

Pressure
(psi)

Hydraulic 
Grade
(ft)

Elevation
(ft)

Label

29J-102193.0720761,718.961,544.00J-101
20P-4190.6521871,750.111,548.86J-173
20P-4190.1520901,750.101,542.21J-171
21J-173190.1020871,750.111,549.91P-4
20P-4189.9226991,750.101,520.27J-166
20P-4189.8725971,750.101,524.90J-169
20P-4189.5421901,750.101,541.48F-4
20P-4189.54281001,750.101,517.84J-168
20P-4189.54441181,750.101,478.28J-167
23P-4185.6820941,750.101,533.65J-174
20J-134173.8944841,729.491,534.60J-142
36J-57170.98201431,722.191,392.69J-151
20J-178168.3020911,750.091,540.10J-176
20J-176168.0120911,750.091,539.57J-178
20J-176167.8422941,750.091,531.90J-177
20J-134117.3926661,729.461,576.98J-141
20J-134100.3734751,729.451,556.03F-9
22J-135100.1020601,729.451,591.10J-134
20J-13499.7622621,729.451,586.76J-135
36J-5787.9420741,718.711,548.00J-45
37J-5752.7220801,722.211,537.41J-116
38J-5728.4721671,750.571,595.00J-199
37J-5720.0820671,718.731,564.53J-105
20J-29118.7320881,729.491,525.17J-290
37J-5713.7621441,721.511,619.14J-115
37J-5713.4521901,730.481,523.19J-286
38J-5712.3920611,750.271,608.19J-190
37J-5711.7121561,713.981,584.53J-240
38J-576.8622881,728.521,524.81J-291
38J-576.5620471,724.991,616.04J-150
38J-576.2720651,785.431,636.00J-213
38J-575.1920821,716.291,526.00J-19
38J-575.0520961,746.931,524.00J-179
38J-574.3920671,784.921,630.00J-214
38J-574.3620711,696.121,532.00J-228
38J-574.2320551,716.481,590.20J-107
38J-572.7120751,714.951,542.00J-82

Tanks 1 Foot Above MinimumMay 2019
Pumps OnU.P. Engineers & Architects, Inc.



Pump Report

Average Day Fire Flow

City of Wakefield

Pump Head
(ft)

Flow (Total)
(gpm)

Hydraulic Grade 
(Discharge)

(ft)

Hydraulic Grade 
(Suction)

(ft)

Status (Initial)Pump DefinitionElevation
(ft)

Label

129.15129.911,807.781,678.63OnBooster Station Pumps1,565.43Plymouth Booster-1
433.39569.121,856.561,423.17OnChicago Mine Well Pumps1,199.00Chicago Mine Pump 2
394.69631.761,809.061,414.37OnChicago Mine Well Pumps1,192.00Chicago Mine Pump 1
130.00128.861,808.221,678.21OnBooster Station Pumps1,565.43Plymouth Booster-2
130.23128.591,808.321,678.09OnBooster Station Pumps1,565.43Plymouth Booster-3

Tanks 1 Foot Above MinimumMay 2019
Pumps OnU.P. Engineers & Architects, Inc.



Tank Report

Average Day Fire Flow

City of Wakefield

Status 
(Calculated)

Flow (Out net)
(gpm)

Diameter
(ft)

Elevation 
(Maximum)

(ft)

Elevation (Initial)
(ft)

Elevation 
(Minimum)

(ft)

Label

Filling-545.8110.001,714.001,710.001,704.00Mount Joy Tank
Filling-351.2730.001,758.001,750.001,733.00Plymouth Tank

Tanks 1 Foot Above MinimumMay 2019
Pumps OnU.P. Engineers & Architects, Inc.



Node Report

Max Day/Peak Hour

City of Wakefield Water System

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

LabelID

431,677.651.931,578.00F-1256
801,726.632.321,541.48F-4372
311,733.332.321,662.34F-5420
631,672.711.931,528.00F-6503
591,671.370.001,534.54F-81028
501,671.811.931,556.03F-9339
661,679.571.931,526.93J-1197
661,679.571.931,528.00J-2198
661,679.711.931,528.00J-3199
661,679.481.931,528.00J-4201
621,676.721.931,532.86J-5202
611,676.511.931,534.37J-6203
651,679.731.931,529.33J-7204
651,679.801.931,529.47J-8205
621,680.151.931,536.00J-9206
631,680.361.931,534.82J-10207
641,681.011.931,532.69J-11208
641,681.061.931,532.60J-12209
661,680.721.931,527.69J-13210
661,681.791.931,528.95J-14211
661,681.791.931,529.25J-15212
651,679.731.931,529.80J-16213
651,679.731.931,530.00J-17214
641,679.711.931,531.77J-18215
591,662.321.931,526.00J-19216
651,681.901.931,530.62J-20217
641,682.541.931,533.48J-21218
661,681.811.931,529.39J-22219
621,675.141.931,532.00J-23220
621,675.141.931,532.00J-24221
651,675.121.931,525.79J-25222
671,678.221.931,524.09J-26223
631,680.071.931,535.04J-27224
611,680.251.931,538.62J-28225
631,681.011.931,534.56J-29226
601,680.111.931,540.29J-30228
591,680.131.931,544.00J-31229
601,680.111.931,541.48J-32230
611,680.241.931,539.49J-33231
621,680.241.931,537.33J-34232
591,680.091.931,544.33J-35233
601,679.771.931,540.17J-36234
621,679.431.931,537.08J-37235
601,679.271.931,539.70J-38236
361,679.261.931,597.14J-39237
581,679.091.931,546.14J-40238
571,678.371.931,546.37J-41239
581,678.101.931,545.04J-42240
561,678.101.931,548.00J-43241
571,678.091.931,545.64J-44242
561,677.991.931,548.00J-45243
541,678.001.931,552.55J-46244
531,678.001.931,556.51J-47245
521,677.991.931,557.21J-48246
381,677.931.931,590.48J-49247
321,677.911.931,604.53J-50248
441,677.891.931,575.20J-51249

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Node Report

Max Day/Peak Hour

City of Wakefield Water System

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

LabelID

461,677.891.931,572.72J-52250
551,678.331.931,550.11J-53251
531,678.001.931,555.44J-54252
481,678.231.931,567.54J-55253
421,677.931.931,581.41J-56254
201,677.791.931,631.90J-57255
641,676.721.931,528.00J-60258
511,676.721.931,559.54J-61259
551,676.711.931,550.25J-62260
551,676.711.931,548.69J-63261
571,676.711.931,544.44J-64262
571,676.711.931,544.18J-65263
531,676.711.931,553.83J-66264
431,673.901.931,575.29J-67265
411,674.171.931,580.48J-68266
421,674.251.931,577.42J-69267
571,673.961.931,541.90J-70268
551,674.181.931,546.04J-71269
501,674.941.931,559.52J-72270
541,675.181.931,549.71J-73271
601,674.271.931,535.16J-74272
581,674.241.931,540.95J-75273
571,674.201.931,541.92J-76274
601,674.321.931,534.59J-77275
541,675.381.931,550.52J-78276
561,674.971.931,544.88J-79277
561,674.971.931,546.06J-80278
581,674.951.931,542.00J-81279
361,624.571.931,542.00J-82280
621,674.811.931,532.11J-83281
551,675.741.931,548.14J-84282
621,675.741.931,532.74J-85283
621,675.751.931,533.05J-86284
611,675.861.931,534.41J-87285
571,675.631.931,544.27J-88286
621,675.511.931,532.00J-89287
621,675.571.931,531.41J-90288
611,675.571.931,533.58J-91289
621,675.651.931,531.49J-92290
621,675.651.931,531.69J-93291
611,675.651.931,533.77J-94292
621,675.991.931,532.23J-95293
611,675.911.931,534.00J-96294
591,675.991.931,539.42J-97295
341,675.962.711,596.51J-98296
351,675.322.711,594.00J-99297
351,675.302.711,594.87J-100298
571,675.292.711,544.00J-101299
331,675.302.711,597.89J-102300
451,675.252.711,570.99J-103301
381,675.252.711,586.78J-104302
471,672.822.711,564.53J-105303
821,675.222.711,486.61J-106304
251,648.722.711,590.20J-107305
381,675.212.711,586.56J-108306
361,675.212.711,591.99J-109307
491,672.016.191,558.37J-110308

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Node Report

Max Day/Peak Hour

City of Wakefield Water System

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

LabelID

421,671.466.191,573.60J-111309
451,671.466.191,566.73J-112310
351,671.266.191,589.43J-113311
351,671.266.191,591.51J-114312
181,661.366.191,619.14J-115313
571,668.906.191,537.41J-116314
641,673.231.931,525.59J-117315
531,672.306.191,549.80J-118316
521,672.236.191,550.94J-119317
511,672.126.191,553.43J-120318
461,672.126.191,566.32J-121319
641,673.201.931,525.49J-122320
401,671.816.191,580.03J-123321
901,670.886.191,463.75J-124322

1111,669.906.191,412.71J-125323
551,671.291.931,545.01J-129327
541,671.291.931,547.11J-130328
531,671.291.931,548.65J-131329
401,671.341.931,580.00J-132330
391,671.341.931,580.96J-133331
351,671.811.931,591.10J-134332
371,671.811.931,586.76J-135333
341,671.291.931,593.02J-136334
291,671.281.931,603.94J-137335
641,672.461.931,525.34J-138337
551,672.461.931,545.04J-139338
411,671.911.931,576.98J-141340
601,672.191.931,534.60J-142341
631,672.551.931,526.68J-143342
631,672.841.931,526.49J-144343
571,672.751.931,541.60J-145344
561,672.721.931,543.50J-146345
561,672.721.931,544.26J-147346
571,672.721.931,541.11J-148347
571,672.711.931,540.96J-149348
221,667.151.931,616.04J-150349

1191,668.656.191,392.69J-151350
1241,669.186.191,382.53J-152351
1241,669.156.191,381.94J-153352
1081,669.736.191,420.24J-154353
1071,669.736.191,421.28J-155354
1121,669.106.191,410.38J-156355
1161,669.396.191,401.45J-157356
1251,667.946.191,378.50J-158357
1251,667.786.191,377.97J-159358
1221,667.706.191,385.54J-160359
561,676.681.931,548.00J-161360
561,676.681.931,548.10J-162361
561,676.681.931,547.65J-163362
591,671.381.931,535.50J-164365
551,671.381.931,544.95J-165366
891,726.612.321,520.27J-166368

1071,726.602.321,478.28J-167369
901,726.602.321,517.84J-168370
871,726.602.321,524.90J-169371
801,726.632.321,542.21J-171373
771,726.732.321,548.86J-173375

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Node Report

Max Day/Peak Hour

City of Wakefield Water System

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

LabelID

831,726.602.321,533.65J-174376
861,727.762.321,529.55J-175377
811,726.542.321,540.10J-176378
841,726.542.321,531.90J-177379
811,726.542.321,539.57J-178380
731,692.652.321,524.00J-179381
781,730.292.321,550.59J-180382
811,730.292.321,543.19J-181383
811,730.302.321,542.66J-182384
821,730.492.321,541.35J-183385
631,730.492.321,585.79J-184386
811,732.072.321,544.00J-185387
771,732.202.321,553.74J-186388
571,732.412.321,601.20J-187389
571,732.412.321,600.76J-188390
491,732.502.321,619.67J-189391
521,728.512.321,608.19J-190392
511,732.742.321,613.96J-191393
541,732.732.321,607.61J-192394
541,732.732.321,608.17J-193395
541,732.732.321,607.87J-194396
571,732.732.321,601.37J-195397
521,732.742.321,613.70J-196398
551,732.722.321,606.00J-197399
571,732.722.321,600.00J-198400
591,731.742.321,595.00J-199401
541,733.062.321,607.48J-200402
531,733.602.321,611.73J-201403
511,733.882.321,616.63J-202404
481,733.752.321,623.40J-203405
381,733.642.321,646.03J-204406
391,733.352.321,643.01J-205407
391,733.362.321,642.59J-206408
391,733.342.321,642.60J-207409
411,733.342.321,638.76J-208410
411,733.342.321,637.74J-210412
401,733.342.321,640.17J-211413
381,733.332.321,645.88J-212414
361,719.752.321,636.00J-213415
331,707.162.321,630.00J-214416
301,733.332.321,664.57J-215417
281,733.332.321,667.59J-216418
241,733.332.321,676.78J-217419
311,733.332.321,662.55J-219421
391,733.332.321,643.10J-220422
571,672.811.931,540.70J-221423
571,672.811.931,540.86J-222424
551,672.811.931,546.09J-223425
611,672.813.871,531.33J-224426
621,672.821.931,528.50J-225427
621,672.821.931,528.84J-226428
621,672.821.931,528.82J-227429
521,651.521.931,532.00J-228430
631,672.781.931,528.00J-229431
631,672.811.931,526.85J-230432
631,672.891.931,528.40J-231433
641,672.911.931,524.00J-232434

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Node Report

Max Day/Peak Hour

City of Wakefield Water System

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

LabelID

641,672.921.931,524.65J-233435
631,673.051.931,528.20J-234436
621,673.051.931,528.73J-235437
621,673.061.931,528.96J-236438
481,673.631.931,563.06J-237439
581,673.021.931,539.02J-238440
591,673.021.931,536.25J-239441
371,670.391.931,584.53J-240442
641,673.101.931,524.82J-241443
641,673.111.931,524.84J-242444
651,673.631.931,524.00J-243445
651,673.681.931,524.00J-244446
631,673.641.931,527.48J-245447
571,672.821.931,540.18J-246448
631,672.821.931,526.81J-247450
641,672.751.931,524.24J-248451
521,672.771.931,552.63J-249452
641,672.751.931,525.47J-250453
631,672.751.931,526.00J-251454
631,672.751.931,526.00J-252455
611,672.751.931,532.07J-253456
611,672.751.931,532.08J-254457
611,672.751.931,531.52J-255458
611,672.761.931,531.15J-256459
601,672.751.931,532.92J-257460
511,671.091.931,552.85J-259462
651,671.231.931,521.20J-260463
631,671.371.931,526.87J-261464
621,671.371.931,527.85J-262465
601,671.371.931,533.33J-263466
631,671.371.931,525.85J-264467
591,671.371.931,534.00J-266469
631,672.191.931,526.00J-267470
641,672.321.931,525.16J-268471
641,672.501.931,524.00J-269472
641,672.541.931,524.00J-270474
641,672.541.931,524.00J-271475
641,672.541.931,524.00J-272476
591,672.621.931,537.32J-273477
641,672.531.931,524.00J-274478
551,672.681.931,546.55J-275479
541,672.691.931,547.49J-276480
531,672.691.931,550.85J-277481
521,672.711.931,553.09J-278482
521,672.711.931,552.74J-279483
591,672.741.931,536.60J-280484
591,672.731.931,536.56J-281485
541,672.691.931,547.64J-282486
561,672.691.931,544.24J-283487
641,674.121.931,526.82J-284488
531,672.681.931,549.86J-285489
631,668.481.931,523.19J-286490
611,672.771.931,530.97J-287491
611,672.821.931,530.73J-288492
621,672.881.931,529.41J-289493
611,665.201.931,525.17J-290494
561,654.791.931,524.81J-291495

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Node Report

Max Day/Peak Hour

City of Wakefield Water System

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

LabelID

641,674.371.931,527.03J-292496
641,674.371.931,527.16J-293497
641,674.371.931,526.94J-294498
631,674.401.931,528.72J-295499
631,674.431.931,528.84J-296500
631,674.431.931,528.64J-297501
631,675.011.931,529.51J-298502
551,672.701.931,545.24J-300504
591,672.701.931,535.72J-301505
571,672.721.931,541.77J-302506
571,672.721.931,541.34J-303507
551,672.701.931,546.73J-304508
551,672.751.931,546.64J-305509
631,672.731.931,526.96J-306510
631,672.731.931,527.20J-307511
641,675.351.931,528.00J-309513
641,675.421.931,528.00J-310514
641,675.431.931,528.00J-311515
641,675.431.931,527.24J-312516
641,675.431.931,527.02J-313517
641,675.361.931,528.00J-314518
641,675.521.931,528.27J-315519
641,675.721.931,528.00J-316520
631,675.711.931,529.36J-317521
641,675.621.931,528.61J-318522
641,675.521.931,528.00J-319523
621,675.121.931,531.46J-320524
621,675.161.931,531.42J-321525
631,675.391.931,529.39J-322526
591,672.731.931,537.04J-323527
631,672.741.931,526.00J-324528
631,675.431.931,529.41J-325529
631,675.431.931,529.07J-326530
641,675.431.931,528.52J-327531
631,675.441.931,530.00J-328532
631,675.441.931,530.47J-329533
611,675.431.931,533.36J-330534
601,675.431.931,537.69J-331535
621,675.441.931,531.28J-332536
621,675.161.931,530.90J-333537
621,675.461.931,531.03J-334538
631,675.471.931,530.92J-335539
661,679.371.931,527.77J-336540
651,679.361.931,528.28J-337541
651,677.691.931,528.00J-338542
641,676.461.931,528.00J-339543
641,676.171.931,529.06J-340544
641,676.201.931,529.00J-341545
641,676.361.931,529.10J-342546
661,679.461.931,527.47J-343547
661,679.461.931,527.05J-344548
661,679.471.931,526.00J-345549
661,679.491.931,526.00J-346550
661,679.471.931,527.36J-347551
661,679.571.931,527.24J-348552
641,675.461.931,527.87J-349650
591,732.722.321,597.00J-350668

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Node Report

Max Day/Peak Hour

City of Wakefield Water System

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

LabelID

511,677.991.931,560.68J-353940
431,671.816.191,572.25J-355949
641,679.931.931,531.82J-356970
661,678.230.001,524.54J-3591040
711,733.330.001,569.84J-3601050
481,672.810.001,561.86J-3611053
711,733.330.001,569.84J-3621056
481,672.810.001,561.86J-3631057
711,733.330.001,569.84J-3641058
481,672.810.001,561.86J-3651059
381,675.250.001,587.24J-3661072
651,674.960.001,524.00J-3671079
641,674.340.001,527.50J-3681081
401,676.712.711,583.43P-1257
761,726.712.321,549.91P-4374
411,733.342.321,638.21P-5411
621,672.711.931,528.74P-6512
541,671.371.931,545.74P-8468
631,672.851.931,526.24P-9324
601,670.95277.091,532.00To GRWA461

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Pipe Report

Max Day/Peak Hour

City of Wakefield Water System

Status 
(Initial)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CDiameter
(in)

Stop NodeStart NodeLength (Scaled)
(ft)

Label

Open0.000.00130.06.0J-361Plymouth 
Booster-161P-412

Open0.021.93130.06.0J-2J-1373P-185
Open2.17191.11130.06.0J-4J-365P-63
Open2.84-250.10130.06.0J-21J-3498P-425
Open2.15189.18130.06.0J-5J-4813P-321
Open0.0717.13106.410.0J-60J-564P-72
Open1.93170.11130.06.0J-6J-576P-86
Open1.40123.02130.06.0J-95J-6338P-191
Open0.5145.17130.06.0J-342J-6626P-284
Open0.075.80130.06.0J-16J-744P-50
Open0.82-71.99130.06.0J-8J-7113P-91
Open0.84-73.92130.06.0J-356J-8221P-399
Open1.20-105.51130.06.0J-10J-9180P-114
Open0.7465.12130.06.0J-34J-10254P-141
Open1.72-421.26106.410.0J-11J-10365P-210
Open1.74-425.13106.410.0J-12J-1123P-16
Open0.021.93130.06.0J-29J-11316P-174
Open2.12-518.48106.410.0J-20J-12320P-179
Open1.0491.42130.06.0J-13J-12382P-222
Open1.46128.94130.06.0J-343J-13755P-308
Open2.08-183.08130.06.0J-14J-13336P-385
Open0.032.44130.06.0J-15J-1441P-43
Open1.401.9365.00.8J-19J-14308P-176
Open0.77-189.39130.010.0J-22J-1457P-366
Open0.370.5165.00.8J-3J-15391P-230
Open0.091.9365.03.0J-18J-16329P-181
Open0.051.93117.04.0J-17J-16347P-202
Open2.91-711.73106.410.0J-21J-20135P-372
Open0.78191.32130.010.0J-22J-20321P-383

Open10.94-963.77130.06.0Mount Joy 
TankJ-21324P-382

Open0.2219.75130.06.0J-25J-23330P-146
Open0.02-1.93130.06.0J-23J-2450P-61
Open1.81-159.33130.06.0J-359J-251,257P-406
Open0.50177.14120.012.0J-367J-251,318P-427
Open2.43-214.58130.06.0J-27J-26431P-231
Open2.55224.66130.06.0J-117J-261,068P-337
Open0.36-31.61130.06.0J-30J-27368P-209
Open0.76-184.90106.410.0J-28J-27459P-248
Open1.02-248.70106.410.0J-10J-28164P-112
Open0.38-33.54130.06.0J-31J-30119P-93
Open0.68-59.93130.06.0J-33J-31269P-150
Open0.28-24.46130.06.0J-31J-32192P-118
Open0.2622.53130.06.0J-35J-32387P-387
Open0.70-61.87130.06.0J-28J-3322P-11
Open0.7263.19130.06.0J-35J-34336P-186
Open0.9583.78130.06.0J-36J-35426P-239
Open0.9381.85130.06.0J-37J-36477P-253
Open0.9179.92130.06.0J-38J-37230P-135
Open0.8676.05130.06.0J-40J-38282P-158
Open0.051.93117.04.0J-39J-38494P-257
Open1.0139.68117.04.0J-53J-40460P-229
Open0.8834.43117.04.0J-41J-40564P-272
Open0.8332.50117.04.0J-42J-41238P-136
Open0.7328.63117.04.0J-44J-4219P-7
Open0.051.93117.04.0J-43J-42186P-115

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Pipe Report

Max Day/Peak Hour

City of Wakefield Water System

Status 
(Initial)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CDiameter
(in)

Stop NodeStart NodeLength (Scaled)
(ft)

Label

Open0.6324.77117.04.0J-46J-44121P-95
Open0.201.9365.02.0J-45J-44189P-116
Open0.259.67117.04.0J-47J-4637P-33
Open0.1513.17130.06.0J-48J-46343P-184
Open0.207.73117.04.0J-49J-47848P-282
Open0.1311.24130.06.0J-353J-4874P-370
Open0.155.80117.04.0J-50J-49506P-259
Open0.103.87117.04.0J-51J-50632P-280
Open0.051.93117.04.0J-52J-51158P-108
Open0.4818.86117.04.0J-55J-53240P-131
Open0.4818.88117.04.0J-54J-53803P-310
Open0.4316.93117.04.0J-56J-55891P-322
Open0.4741.25130.06.0J-57J-56691P-274
Open0.4539.32130.06.0F-1J-57775P-395
Open0.9537.39117.04.0P-1F-1635P-285
Open0.8332.48117.04.0J-98P-1655P-291
Open0.0615.20106.410.0J-61J-60624P-283
Open0.1513.26106.46.0J-62J-61318P-178
Open0.065.53106.46.0J-63J-62109P-89
Open0.155.80117.04.0J-161J-62479P-255
Open0.021.67106.46.0J-64J-63260P-147
Open0.021.93106.46.0J-66J-63533P-220
Open0.00-0.27106.46.0J-65J-64219P-128
Open0.02-2.20106.46.0P-1J-651,166P-344
Open0.50-19.54117.04.0J-68J-67602P-279
Open0.49-19.06117.04.0J-69J-68194P-120
Open0.54-20.99117.04.0J-72J-691,360P-342
Open0.58-22.64117.04.0J-71J-70384P-224
Open0.062.42117.04.0J-68J-71890P-288
Open0.09-8.22130.06.0J-81J-72817P-324
Open0.38-14.70117.04.0J-73J-72887P-328
Open0.3112.08117.04.0J-81J-731,230P-345
Open1.25-110.56130.06.0J-77J-7439P-39
Open0.3530.86130.06.0J-75J-74275P-156
Open0.3328.93130.06.0J-76J-75342P-197
Open0.3126.99130.06.0J-71J-76235P-375
Open0.58-22.56117.04.0J-80J-771,123P-341
Open0.7328.72117.04.0J-73J-78221P-129
Open0.02-1.93130.06.0J-80J-7962P-74
Open0.67-26.42117.04.0J-78J-80523P-263
Open1.401.9365.00.8J-82J-81797P-317
Open1.0289.94130.06.0J-77J-83575P-273
Open0.02-1.93130.06.0J-85J-84889P-330
Open0.62-54.34130.06.0J-86J-8527P-23
Open0.64-56.27130.06.0J-87J-86296P-164
Open0.6759.01130.06.0J-88J-87587P-276
Open0.6557.08130.06.0J-78J-88680P-296
Open0.46-40.80130.06.0J-90J-89298P-167
Open0.51-44.67130.06.0J-92J-90325P-183
Open0.021.93130.06.0J-91J-90424P-207
Open0.043.87130.06.0J-93J-9237P-32
Open0.57-50.47130.06.0J-85J-92311P-175
Open0.021.93130.06.0J-94J-93266P-153
Open1.35119.15130.06.0J-96J-9560P-48
Open0.021.93130.06.0J-97J-95197P-119
Open1.33117.22130.06.0J-87J-9635P-29
Open0.7629.77117.04.0J-99J-98666P-294

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Pipe Report

Max Day/Peak Hour

City of Wakefield Water System

Status 
(Initial)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CDiameter
(in)

Stop NodeStart NodeLength (Scaled)
(ft)

Label

Open0.2824.36130.06.0J-100J-99221P-130
Open0.072.71117.04.0J-101J-992,369P-358
Open0.043.26130.06.0J-102J-100176P-102
Open0.2118.39130.06.0J-366J-1001,036P-422
Open0.060.5565.02.0J-103J-1021,016P-336
Open0.282.7165.02.0J-105J-1032,443P-357
Open0.0710.83106.48.0J-106J-1033,965P-364
Open0.058.12106.48.0J-108J-1063,474P-363
Open0.065.41130.06.0J-109J-108386P-227
Open1.972.7165.00.8J-107J-109225P-123
Open0.9886.61130.06.0J-123J-110250P-140
Open0.9537.12117.04.0J-111J-110376P-219
Open0.076.19130.06.0J-112J-111122P-97
Open0.6324.74117.04.0J-113J-111289P-162
Open0.1412.37130.06.0J-114J-11339P-40
Open0.636.1965.02.0J-116J-113515P-258
Open1.126.1965.01.5J-115J-114532P-260
Open0.7868.57130.06.0J-122J-11756P-66
Open1.75154.16130.06.0J-118J-117400P-234
Open1.68148.47130.06.0J-119J-11836P-31
Open1.61142.28130.06.0J-120J-11951P-58
Open1.47129.91130.06.0J-110J-12069P-76
Open0.076.19130.06.0J-121J-120346P-196
Open0.200.5065.01.0J-118J-122709P-242
Open0.7566.13130.06.0P-9J-122723P-293
Open0.8474.23130.06.0J-124J-1231,552P-352
Open0.7768.05130.06.0J-125J-1241,906P-356
Open0.7228.13117.04.0J-157J-125589P-267
Open0.3011.60117.04.0J-145P-9608P-265
Open0.02-1.9356.06.0J-130J-129249P-143
Open0.04-3.8756.06.0J-131J-13030P-25
Open0.043.8756.06.0J-136J-131588P-277
Open0.11-9.6756.06.0J-132J-131670P-295
Open0.021.9356.06.0J-133J-13226P-21
Open0.15-13.5356.06.0J-165J-132396P-200
Closed0.000.0056.06.0J-134J-133671P-275
Open0.02-1.9356.06.0J-135J-13439P-38
Open0.15-5.8056.04.0J-141J-135579P-269
Open0.021.9380.06.0J-137J-136758P-305
Open0.021.9380.06.0J-139J-138610P-252
Open0.02-1.9356.06.0J-135F-9599P-247
Open0.20-7.7356.04.0J-142J-141873P-298
Open0.25-9.6756.04.0J-143J-142763P-292
Open1.0039.07117.04.0J-138J-14354P-62
Open0.57-50.67130.06.0J-144J-143984P-333
Open0.60-52.60130.06.0P-9J-14448P-56
Open0.259.67117.04.0J-146J-145255P-144
Open0.207.73117.04.0J-147J-14632P-27
Open0.103.87117.04.0J-148J-147119P-92
Open0.511.9365.01.3J-150J-1471,061P-335
Open0.051.93117.04.0J-149J-14859P-60
Open0.28-6.1965.03.0J-152J-151829P-300
Open0.6324.74117.04.0J-153J-15232P-26
Open0.55-21.36117.04.0J-154J-1521,058P-338
Open0.4718.56117.04.0J-158J-1533,017P-359
Open0.076.19130.06.0J-155J-15442P-54
Open0.86-33.73117.04.0J-125J-154141P-103

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Pipe Report

Max Day/Peak Hour

City of Wakefield Water System

Status 
(Initial)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CDiameter
(in)

Stop NodeStart NodeLength (Scaled)
(ft)

Label

Open0.28-6.1965.03.0J-157J-156447P-245
Open0.4015.76117.04.0J-152J-157711P-289
Open0.3212.37117.04.0J-159J-158804P-319
Open0.166.19117.04.0J-160J-1591,572P-351
Open0.051.93117.04.0J-163J-161102P-88
Open0.051.93117.04.0J-162J-161133P-99
Open0.0517.80106.412.0F-8J-1644,917P-401
Open0.0819.74130.010.0J-164J-16538P-37
Open0.90-35.20117.04.0J-138J-165815P-314
Open0.062.28130.04.0J-167J-166585P-262
Open0.12-4.60130.04.0F-4J-166917P-332
Open0.000.04130.04.0J-167J-168770P-313
Open0.062.36130.04.0J-168J-16940P-41
Open0.062.32130.04.0J-174J-169375P-216
Open0.18-6.92130.04.0J-171F-419P-8
Open0.41-16.24130.04.0P-4J-171296P-165
Open0.187.00130.04.0J-169J-171508P-261
Open0.47-18.56130.04.0J-173P-459P-68
Open0.77-30.16130.04.0J-175J-1731,264P-347
Open0.249.28130.04.0J-176J-1732,009P-353
Open0.83-32.48130.04.0J-182J-1752,710P-355
Open0.124.64130.04.0J-178J-17652P-59
Open0.062.32130.04.0J-177J-176186P-106
Open1.682.32130.00.8J-179J-1781,381P-348
Open0.06-2.32130.04.0J-181J-18076P-78
Open0.12-4.64130.04.0J-182J-18145P-53
Open1.01-39.44130.04.0J-183J-182143P-104
Open0.062.32130.04.0J-184J-183224P-133
Open1.13-44.08130.04.0J-185J-183957P-326
Open0.53-46.40130.06.0J-186J-185528P-241
Open0.55-48.72130.06.0J-187J-186758P-281
Open0.58-51.04130.06.0J-188J-18725P-19
Open0.63-55.68130.06.0J-189J-188246P-139
Open0.952.32130.01.0J-190J-188646P-254
Open0.66-58.00130.06.0J-191J-189639P-246
Open0.2420.88130.06.0J-196J-19111P-1
Open0.92-81.19130.06.0J-200J-191447P-221
Open0.1816.24130.06.0J-193J-192185P-117
Open0.1311.60130.06.0J-194J-19323P-14
Open0.032.32130.06.0J-195J-19375P-77
Open0.119.28130.06.0J-197J-194284P-132
Open0.2118.56130.06.0J-192J-196216P-122
Open0.062.32130.04.0J-350J-197141P-107
Open0.054.64130.06.0J-198J-197213P-126
Open0.952.32130.01.0J-199J-198163P-111
Open0.95-83.51130.06.0J-201J-200719P-302
Open0.97-85.83130.06.0J-202J-201355P-148
Open1.47-129.91130.06.0Plymouth TankJ-20273P-82
Open0.4741.76130.06.0J-203J-202635P-266
Open0.4539.44130.06.0J-204J-203577P-268
Open0.4237.12130.06.0J-206J-2041,698P-354
Open0.2522.37130.06.0J-207J-205137P-98
Open0.1110.11130.06.0J-215J-2051,361P-349
Open0.3934.80130.06.0J-205J-20615P-4
Open0.2017.73130.06.0J-208J-207206P-124
Open0.054.64130.06.0P-5J-20815P-5
Open0.1210.77130.06.0J-211J-20845P-52

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Pipe Report

Max Day/Peak Hour

City of Wakefield Water System

Status 
(Initial)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CDiameter
(in)

Stop NodeStart NodeLength (Scaled)
(ft)

Label

Open0.032.32130.06.0J-210P-529P-28
Open0.076.13130.06.0J-212J-211268P-152
Open1.682.32130.00.8J-214J-2111,066P-339
Open0.043.81130.06.0J-216J-212427P-233
Open1.68-2.32130.00.8J-207J-213554P-270
Open0.054.64130.06.0J-219J-21522P-12
Open0.021.49130.06.0J-217J-216284P-161
Open0.01-0.83130.06.0F-5J-217301P-170
Open0.04-3.15130.06.0J-215F-5431P-237
Open0.032.32130.06.0J-220J-219127P-96
Open0.000.00130.06.0J-360J-2191,192P-410
Open0.043.87130.06.0J-222J-22175P-84
Open0.07-5.80130.06.0J-224J-221384P-225
Open0.021.93130.06.0J-223J-22294P-87
Open0.11-9.67130.06.0J-225J-224730P-303
Open0.20-17.97130.06.0J-226J-22537P-34
Open0.166.37117.04.0J-249J-225915P-331
Open0.29-25.70130.06.0J-227J-22627P-24
Open0.155.80117.04.0J-230J-226303P-171
Open0.31-27.64130.06.0J-231J-227686P-297
Open1.401.9365.00.8J-228J-229336P-187
Open0.103.87117.04.0J-229J-2301,146P-334
Open0.34-29.57130.06.0J-232J-231217P-127
Open0.20-31.5065.08.0J-233J-23275P-85
Open0.38-33.44130.06.0J-234J-233952P-325
Open0.20-17.44130.06.0J-235J-23438P-36
Open0.22-19.37130.06.0J-236J-23569P-75
Open0.69-27.11117.04.0J-237J-236702P-301
Open0.13-11.43130.06.0J-245J-237560P-271
Open0.45-17.61117.04.0J-67J-237752P-309
Open0.15-5.80117.04.0J-236J-238782P-315
Open0.02-1.93130.06.0J-238J-23951P-44
Open0.35-1.9365.01.5J-238J-2401,218P-327
Open0.23-19.86130.06.0J-242J-24140P-42
Open0.2017.93130.06.0J-234J-2411,211P-346
Open0.6759.45130.06.0J-247J-242708P-287
Open0.92-81.25130.06.0J-243J-242742P-306
Open0.86-75.84130.06.0J-244J-24371P-79
Open0.08-7.35130.06.0J-245J-243759P-311
Open0.88-77.77130.06.0J-74J-244906P-329
Open0.53-20.71117.04.0J-70J-245641P-286
Open0.021.93130.06.0J-246J-247402P-211
Open0.062.51117.04.0J-250J-248600P-278
Open0.114.44117.04.0J-248J-249475P-251
Open0.010.57117.04.0J-252J-2501,544P-320
Open0.04-3.29130.06.0J-253J-251748P-307
Open0.02-1.36130.06.0J-251J-25272P-81
Open0.08-7.16130.06.0J-254J-25324P-17
Open0.10-9.09130.06.0J-255J-254271P-154
Open0.42-36.61130.06.0J-256J-25519P-10
Open0.63-55.59130.06.0J-247J-256194P-121
Open0.1917.04130.06.0J-324J-256489P-249
Open0.29-25.59130.06.0J-255J-25779P-71
Open0.44-277.09130.016.0J-259To GRWA2,384P-360
Open0.45-279.03130.016.0J-260J-2592,451P-362
Open0.45-280.96130.016.0J-266J-2602,384P-361
Open0.011.93130.010.0J-264J-261503P-244

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.
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Max Day/Peak Hour

City of Wakefield Water System
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(in)

Stop NodeStart NodeLength (Scaled)
(ft)
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Open0.023.87130.010.0J-261J-26265P-73
Open0.011.93130.010.0J-263J-262431P-240
Open0.037.73130.010.0J-262P-8938P-299
Open0.049.67130.010.0P-8J-2661,265P-343
Open1.12-274.76130.010.0J-267J-2661,451P-350
Open0.88-77.76130.06.0J-268J-267201P-105
Open0.90-79.69130.06.0J-287J-268655P-290
Open0.34-29.53130.06.0J-274J-269276P-157
Open0.70-171.34130.010.0J-282J-269802P-318
Open0.81198.93130.010.0J-267J-269998P-323
Open0.021.93130.06.0J-271J-270276P-155
Open0.043.87130.06.0J-270J-27223P-15
Open0.791.9365.01.0J-286J-272261P-149
Open0.44-39.19130.06.0J-273J-272473P-250
Open0.47-41.13130.06.0J-275J-273256P-145
Open0.36-31.46130.06.0J-272J-27461P-57
Open0.51-44.99130.06.0J-276J-27542P-46
Open0.021.93130.06.0J-285J-275216P-125
Open0.16-24.8665.08.0J-277J-27644P-51
Open0.17-14.76130.06.0J-300J-276375P-201
Open0.05-7.3165.08.0J-282J-276321P-384
Open0.17-26.7965.08.0J-278J-277281P-386
Open0.18-28.7265.08.0J-279J-27830P-22
Open0.10-8.54130.06.0J-302J-279335P-189
Open1.98-174.84130.06.0J-284J-280468P-192
Open0.2925.99130.06.0J-279J-280340P-195
Open0.60-146.92130.010.0J-280J-28154P-64
Open0.40-35.59130.06.0J-283J-28242P-45
Open0.59-144.99130.010.0J-281J-282266P-151
Open1.11-97.75130.06.0J-295J-284287P-208
Open0.93-81.62130.06.0J-288J-28773P-83
Open0.99-87.42130.06.0J-289J-28871P-80
Open1.013.8765.01.3J-290J-288402P-205
Open0.4337.53130.06.0J-283J-2891,102P-312
Open1.44-126.88130.06.0J-368J-289899P-428
Open1.401.9365.00.8J-291J-290165P-110
Open0.021.93130.06.0J-292J-293123P-94
Open0.39-34.57130.06.0J-295J-293245P-138
Open0.35-30.70130.06.0J-293J-29425P-20
Open1.52-134.25130.06.0J-296J-29512P-3
Open0.021.93130.06.0J-297J-29648P-55
Open1.57-138.11130.06.0J-298J-296310P-173
Closed0.000.00130.06.0F-6J-297356P-198
Open1.05-92.62130.06.0J-309J-298373P-217
Open0.54-47.43130.06.0J-320J-298423P-238
Open0.02-1.93130.06.0P-6F-6361P-206
Open0.21-18.62130.06.0J-304J-30087P-70
Open0.05-1.93117.04.0J-300J-301201P-109
Open0.12-10.47130.06.0J-303J-30242P-47
Open0.25-21.72130.06.0J-323J-303242P-137
Open0.13-11.24130.06.0J-306J-303403P-236
Open0.23-20.56130.06.0J-303J-304316P-177
Open0.02-1.93130.06.0J-253J-305407P-235
Closed0.000.00130.06.0J-313J-306283P-159
Open0.02-1.93130.06.0J-306J-30756P-65
Closed0.000.00130.06.0J-307P-6298P-168
Open0.02-3.8765.08.0J-279P-6404P-391

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.
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(in)

Stop NodeStart NodeLength (Scaled)
(ft)
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Open0.58-51.04130.06.0J-314J-30944P-49
Open0.49-43.51130.06.0J-310J-309327P-180
Open0.52-45.44130.06.0J-311J-31022P-13
Open0.02-2.14130.06.0J-312J-311356P-204
Open0.51-45.24130.06.0J-319J-311382P-223
Closed0.000.0065.08.0P-6J-311297P-379
Open0.05-4.07130.06.0J-313J-31238P-35
Open0.07-6.00130.06.0J-326J-313372P-214
Open0.60-52.97130.06.0J-315J-314502P-256
Open0.62-54.91130.06.0J-316J-315554P-264
Open1.63-143.70130.06.0J-339J-316366P-213
Open0.058.0865.08.0J-317J-316401P-388
Open1.40-123.23130.06.0J-340J-317300P-169
Open0.9180.27130.06.0J-335J-317355P-203
Open0.56-49.11130.06.0J-317J-318339P-193
Open0.54-47.17130.06.0J-318J-319373P-215
Open0.56-49.36130.06.0J-321J-320139P-100
Open0.2723.62130.06.0J-23J-321333P-188
Open0.85-74.91130.06.0J-322J-321373P-218
Open0.87-76.85130.06.0J-349J-322114P-90
Open0.27-23.65130.06.0J-257J-323168P-113
Open0.1715.10130.06.0J-306J-324324P-182
Open0.051.93117.04.0J-327J-325444P-243
Open0.043.87130.06.0J-325J-32624P-18
Open0.13-11.80130.06.0J-328J-326368P-194
Open0.20-17.60130.06.0J-329J-32819P-9
Open0.103.87117.04.0J-330J-328390P-226
Open0.22-19.53130.06.0J-334J-329365P-212
Open0.051.93117.04.0J-331J-330291P-160
Open1.0693.80130.06.0J-333J-332305P-172
Open0.44-38.87130.06.0J-89J-332387P-228
Open1.0491.87130.06.0J-83J-333393P-232
Open0.6556.87130.06.0J-332J-33435P-30
Open0.8978.33130.06.0J-334J-33511P-2
Open0.73-64.26130.06.0J-7J-336795P-316
Open0.2562.32106.410.0J-337J-336224P-377
Open2.63231.43130.06.0J-338J-337337P-190
Open0.70-171.04106.410.0J-343J-337300P-381
Open2.60229.49130.06.0J-339J-338254P-142
Open1.42-125.16130.06.0J-341J-34016P-6
Open0.95-83.86130.06.0J-339J-341351P-199
Open0.49-43.23130.06.0J-342J-341734P-304
Open0.18-44.03106.410.0J-344J-34362P-368
Open0.19-45.97106.410.0J-345J-344294P-380
Open0.021.93130.06.0J-347J-345292P-166
Open0.57-49.83130.06.0J-346J-34559P-367
Open0.59-51.76130.06.0J-348J-346277P-378
Open0.043.87130.06.0J-1J-348289P-163
Open0.65-57.56130.06.0J-3J-348368P-389
Closed0.000.00106.410.0J-336J-349220P-376
Open0.50-78.7865.08.0J-316J-349422P-392
Open0.19-16.95130.06.0J-54J-35382P-371
Open0.3026.25130.06.0J-56J-353744P-394
Open0.07-6.19130.06.0J-123J-35598P-374
Open1.63-143.62130.06.0J-13J-356387P-390
Open1.18-103.57130.06.0J-9J-356198P-400

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.
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Max Day/Peak Hour

City of Wakefield Water System

Status 
(Initial)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CDiameter
(in)

Stop NodeStart NodeLength (Scaled)
(ft)

Label

Open0.000.0065.04.0J-164Chicago Mine 
Pump 2142P-101

Open0.000.0065.06.0Chicago Mine 
Well 2

Chicago Mine 
Pump 2147P-397

Open0.000.0065.04.0J-164Chicago Mine 
Pump 159P-69

Open0.000.0065.06.0Chicago Mine 
Well 1

Chicago Mine 
Pump 1205P-398

Open0.0517.80130.012.0J-266F-8216P-402
Open0.1412.02130.06.0J-26J-359458P-407
Open1.94-171.34130.06.0J-356J-359602P-409

Open0.000.00130.06.0J-362Plymouth 
Booster-258P-421

Open0.000.00130.06.0J-364Plymouth 
Booster-356P-417

Open0.000.00130.06.0Plymouth 
Booster-1J-36057P-411

Open0.000.00130.06.0J-221J-361363P-413
Open0.000.00130.06.0J-363J-36171P-414
Open0.000.00130.06.0J-360J-36272P-419
Open0.000.00130.06.0J-365J-36368P-415

Open0.000.00130.06.0Plymouth 
Booster-2J-36360P-420

Open0.000.00130.06.0J-362J-36468P-418

Open0.000.00130.06.0Plymouth 
Booster-3J-36563P-416

Open0.032.71130.06.0J-104J-36663P-423
Open0.1815.69130.06.0J-103J-366153P-424
Open0.33-28.77130.06.0J-294J-368265P-429
Open2.01-177.14106.46.0J-367J-368144P-430
Open0.9079.03106.46.0J-284J-368225P-431

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Pressure Contour Map

Max Day/Peak Hour

City of Wakefield

120

120

110

110

100

100

100

100

90

90

90

90

80

80

80

80

80

80
80

70

70

70

70

70

70

60

60

60

60

60

60 60

50

50

50

50

50
50

40

40

40

40

40

40

40

30

30

30

30
30

30

20

20

J-316J-315J-314

J-313

J-312

J-311

J-310

J-309

P-6

J-307
J-306

J-305J-304 J-303

J-302
J-301

J-300

F-6

J-298

J-297
J-296
J-295

J-294
J-293

J-292

J-291

J-290

J-289
J-288J-287

J-286

J-285

J-284

J-283

J-282

J-281 J-280

J-279

J-278
J-277

J-276
J-275

J-274
J-273

J-272

J-271

J-270

J-269

J-268

J-267

J-266
P-8

J-264

J-263J-262

J-261

J-260

J-259

To GRWA

J-257

J-256J-255

J-254J-253
J-252

J-251

J-250

J-249

J-248

J-247

J-356

J-246

J-245

J-244
J-243J-242

J-241

J-240

J-239 J-238

J-237

J-236

J-235J-234
J-233

J-232

J-231

J-230

J-229 J-228

J-227

J-226J-225J-224

J-223
J-222
J-221

J-220

J-219

F-5

J-217

J-216

J-215

J-214

J-213

J-212
J-211

J-210
P-5

J-208

J-207

J-206

J-205
J-204

J-203

J-202

J-201
J-200

J-199

J-198

J-197

J-196

J-195J-194
J-193

J-192
J-191

J-190

J-189
J-188

J-187

J-186
J-185

J-184
J-183

J-182J-181
J-180

J-179

J-178

J-177

J-176

J-175

J-174

J-173
P-4

J-171
F-4

J-169
J-168

J-167

J-166

J-165
J-164

J-163

J-162
J-161

J-160

J-159J-158

J-157

J-156

J-155J-154

J-153J-152

J-151

J-150

J-149

J-148
J-147J-146

J-145

J-144

J-143

J-142

J-141

F-9
J-139

J-138

J-137

J-136
J-135

J-134

J-133 J-132

J-131
J-130

J-129

P-9

J-125

J-124

J-123

J-122

J-121
J-120

J-119
J-118

J-117

J-116

J-115

J-114
J-113

J-112

J-111
J-110

J-109

J-108

J-107

J-106

J-105

J-104

J-103

J-102

J-101

J-100J-99J-98
J-97J-96 J-95

J-94

J-93
J-92

J-91

J-90J-89

J-88

J-87J-86
J-85

J-84

J-83

J-82

J-81

J-80

J-79

J-78J-77

J-76

J-75

J-74

J-73

J-72

J-71J-70

J-69J-68J-67

J-66

J-65

J-64
J-63

J-62
J-61

J-60

P-1

F-1

J-57

J-56

J-55
J-54

J-53

J-52J-51

J-50
J-49

J-48

J-47

J-46

J-45

J-44

J-43

J-42
J-41J-40

J-39

J-38
J-37

J-36
J-35

J-34J-33

J-32

J-31
J-30

J-29
J-28

J-27J-26

J-25

J-24J-23

J-22

J-21
J-20

J-19

J-18

J-17

J-16

J-15
J-14

J-13

J-12J-11

J-10

J-9

J-8
J-7

J-6

J-5

J-4

J-3

J-2

J-1

J-350

J-349

J-364

J-366

J-355

F-8

J-353

J-365

J-363J-362

J-361J-360

J-368

J-367

J-359

J-348

J-347

J-346
J-345

J-344
J-343

J-342J-341
J-340

J-339

J-338

J-337J-336

J-335
J-334

J-333

J-332

J-331

J-330

J-329

J-328

J-327

J-326

J-325

J-324
J-323

J-322J-321J-320

J-319 J-318 J-317

Chicago Mine Pump 2

Plymouth Booster-1

Plymouth Booster-3
Plymouth Booster-2

Chicago Mine Pump 1

Plymouth Tank

Mount Joy Tank

Max Day/Peak Hour Pressure Contours

Legend: Pressure (psi)

<= 0

<= 20

<= 40

<= 60

<= 80

<= 100

<= 120

<= 140

©2017 HERE © 2017 Microsoft Corporation

Tanks 1 Foot Above MinimumMay 2019
Pumps OffU.P. Engineers & Architects, Inc.



Tank Report

Max Day/Peak Hour

City of Wakefield Water System

Status 
(Calculated)

Flow (Out net)
(gpm)

Diameter
(ft)

Elevation 
(Maximum)

(ft)

Elevation (Initial)
(ft)

Elevation 
(Minimum)

(ft)

Label

Emptying963.7710.001,714.001,705.001,704.00Mount Joy Tank
Emptying129.9130.001,758.001,734.001,733.00Plymouth Tank

Tanks 1' Above MinimumMay 2019
Pumps offU.P. Engineers & Architects, Inc.



Suspected Closed Valved Locations

City of Wakefield
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Color Coding Legend

Pipe: Status (Initial)

= Closed

= Open

©2017 HERE © 2017 Microsoft Corporation

May 2019
U.P. Engineers & Architects, Inc.




	_00_Wakefield Water AMP Cover Letter
	00_Cover_Wakefield Water AMP
	01_Wakefield Water AMP Team
	02_Wakefield AMP Outline
	03_Wakefield Water Asset Inventory
	04_Asset Rating
	05_Watermain Inventory
	06_Wakefield Water Budget
	06a_Wakefield Meeting Minutes_Revised Ready to Serve Water Rate
	07_Replacement Schedule
	08_Capital Improvements Plan
	08a_Wakefield CIP Approval Email
	09_Ten Year Budget
	10_Ph 1 Cost Opinion
	Attachment A_Wakefield Water System Map - Year
	Attachment A_Wakefield Water System Map_Pipe Size
	Attachment B__City of Wakefield - Hydraulic Analysis Summary
	Attachment B_Wakefield Fire Flow Reports
	Wakefield Water System map
	Average Day Fire Flow Contour Map
	Average Day Fire Flow Node Report
	Average Day Fire Flow Pump Report
	Average Day Fire Flow Tank Report
	Max Day-Peak Hour Node Report
	Max Day-Peak Hour Pipe Report
	Max Day-Peak Hour Pressure Contour Map
	Max Day-Peak Hour Tank Report
	Suspected Closed Valve Location Map

	Attachment C_Wakefield UTILITY-RATES-2017-2018

