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Appendix M 
 

Planning Areas – Opinion of Cost 
  



DRAFT

Gravity Sewer Installation

8-Inch Gravity Sewer L.F. 12,370 $160

6-inch Service Connection1
L.F. 2,865 $130

6-inch Service Connection Wye/Tee EA. 191 $540
Sanitary Sewer Manholes EA. 25 $8,800

Gravity Sewer Installation Total

Low Pressure Sewer Installation

Simplex Grinder Pump EA. 58 $11,000

1.5-inch HDPE Low Pressure Sewer L.F. 700 $80

2-inch HDPE Low Pressure Sewer L.F. 1,710 $85

3-inch HDPE Low Pressure Sewer L.F. 1,160 $90

1.25-inch Low Pressure Service Connection2
L.F. 2,320 $75

Low Pressure Sewer Lateral Kits E.A. 58 $710

Air/Vacuum Release Valve E.A. 1 $3,600
Low Pressure Cleanout Chambers EA. 10 $8,000

Low Pressure Sewer Installation Total

Dewatering L.S. 1 $150,000

Rock Excavation3
C.Y. 300 $200

Temporary Bituminous Repair L.F. 19,680 $35

Permanent Bituminous Repair L.F. 19,680 $65

Mill and Overlay (Town Road)4
S.Y. 49,150 $40

Construction Mobilization5
L.S. 1 $242,140

Record Drawings L.S. 1 $10,000

Engineering/Legal/Administrative 22%

Subtotal

Contingency 25%

Total Opinion of Project Cost

Notes:

$10,160,000

10.) Total cost (-30% To 50%) does not include contingency of 25%

$12,700,000

$150,000

$60,000

$10,000

$2,680,000

$1,250,000

$41,180

$3,600
$80,000

$688,800

$1,279,200

$1,966,000

$242,140

$1,830,000

$2,540,000

$1,979,200

$372,450

Planning Area Project Opinion of Cost

Sewer Facility Plan

Coventry, Rhode island

Planning Area 8 - Gravity Sewer Alternative

Item

No.
Description

Unit of

Measure
Quantity

Unit

Cost

Extended

Cost

$103,140

$638,000

$174,000

$56,000

$145,350

$104,400

$220,000

7.) Typical planning level costs carry contingencies of -30% to +50%.  Opinion of costs will continue to be refined during subsequent phases.

8.) For those properties connecting via gravity, cost does not include gravity service connections from the building to the sewer stub in the street and 

abandonment of septic system (this cost is to be paid by the homeowner).

9.) For those properties connecting via low pressure sewer, cost does not include abandonment of existing septic system or electrical upgrades that are 

necessary to support the grinder pump.

TOTAL COST (-30% TO +50% ROUNDED)       $8,890,000 TO $19,050,000

1.) Assumes 15 linear feet of service connection for each property connecting to gravity sewer system.

2.) Assumes 40 linear feet of service connection for each property connecting to low pressure sewer system.

3.) Assume 1 foot of rock excavation for entire length of gravity sewer and low pressure for 4-foot wide trench

4.) Based on 27.75 average foot wide road width.

5.) Construction Mobilization is assumed to be 3% of the total construction costs

6.) Costs developed in 2022 dollars

This is an order of magnitude cost estimate that is expected to be within -30 to +50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of labor,

materials, equipment or services furnished by others, or over the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions. Fuss &

O'Neill's opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss &

O'Neill's best judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does not guarantee

that proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill. If prior to the bidding or

negotiating Phase the Owner wishes greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

Date:  December 2022 Prepared By:  RM Checked By: DB
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DRAFT

Low Pressure Sewer Installation

Simplex Grinder Pump E.A. 249 $11,000
Low Pressure Sewer Lateral Kits E.A. 249 $710
1.5-inch HDPE Low Pressure Sewer L.F. 2,330 $80
2-inch HDPE Low Pressure Sewer L.F. 8,410 $85
3-inch HDPE Low Pressure Sewer L.F. 4,960 $90

1.25-inch Low Pressure Service Connection1
L.F. 9,960 $75

Low Pressure Cleanout Chambers E.A. 16 $8,000
Air/Vacuum Release Valve E.A. 5 $3,600

Low Pressure Sewer Installation Total

Rock Excavation2
C.Y. 290 $200

Temporary Bituminous Repair L.F. 19,440 $35
Permanent Bituminous Repair L.F. 19,440 $65

Mill and Overlay (Town Road)3
S.Y. 48,410 $40

Construction Mobilization4
L.S. 1 $273,100

Record Drawings L.S. 1 $10,000

Engineering/Legal/Administrative 22%

Subtotal

Contingency 25%

Total Opinion of Project Cost

Notes:

$446,400

4.) Construction Mobilization is assumed to be 3% of the total construction costs

3.) Based on 27.75 average foot wide road width.

$176,790
$186,400

$18,000

$58,000
$680,400

$10,000

$5,160,000

$747,000
$125,600

$714,850

$2,739,000

Planning Area Sanitary Buildout Opinion of Cost

Sewer Facility Plan

Coventry, Rhode island

Planning Area 8

Item

No.
Description

Unit of

Measure
Quantity

Unit

Cost

Extended

Cost

$1,263,600

$1,937,000

$273,100

$2,070,000

$2,870,000

$14,330,000

$11,460,000

TOTAL COST (-30% TO +50% ROUNDED)       $10,040,000 TO $21,500,000

9.) Total cost (-30% To 50%) does not include contingency of 25%

This is an order of magnitude cost estimate that is expected to be within -30 to +50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of labor,

materials, equipment or services furnished by others, or over the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions. Fuss & O'Neill's

opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best

judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does not guarantee that proposals, bids or

actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill. If prior to the bidding or negotiating Phase the Owner wishes

greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

Date:  December 2022 Prepared By:  RM Checked By: DB

5.) Costs developed in 2022 dollars

2.) Assume 1 foot of rock excavation for entire length of gravity sewer and low pressure for 4-foot wide trench

1.) Assumes 40 linear feet of service connection for each property connecting to low pressure sewer system.

8.) For those properties connecting via low pressure sewer, cost does not include abandonment of existing septic system or electrical upgrades that are necessary 

to support the grinder pump.

7.) For those properties connecting via gravity, cost does not include gravity service connections from the building to the sewer stub in the street and abandonment 

of septic system (this cost is to be paid by the homeowner).

6.) Typical planning level costs carry contingencies of -30% to +50%.  Opinion of costs will continue to be refined during subsequent phases.
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DRAFT

Gravity Sewer Installation

8-Inch Gravity Sewer L.F. 6,300 $160

6-inch Service Connection1 L.F. 1,845 $130

6-inch Service Connection Wye/Tee EA. 123 $540

Sanitary Sewer Manholes EA. 14 $8,800

Gravity Sewer Installation Total

Low Pressure Sewer Installation

Simplex Grinder Pump EA. 117 $11,000

Low Pressure Sewer Lateral Kits E.A. 117 $710

1.5-inch HDPE Low Pressure Sewer L.F. 1,030 $80

2-inch HDPE Low Pressure Sewer L.F. 3,430 $85

3-inch HDPE Low Pressure Sewer L.F. 1,430 $90

1.25-inch Low Pressure Service Connection L.F. 4,680 $75

Low Pressure Cleanout Chambers EA. 6 $8,000

Air/Vacuum Release Valve E.A. 2 $3,600

Low Pressure Sewer Installation Total

Pumping Station & Force Main Construction

Briar Point Pump Station L.S. 1 $2,000,000

Odor Control System L.S. 1 $200,000

6-Inch Force Main, Cleanouts and Valves Chamber L.F. 2,270 $250

Pumping Station & Force Main Construction Total

Dewatering L.S. 1 $150,000

Rock Excavation3 C.Y. 240 $200

Temporary Bituminous Repair L.F. 15,790 $35

Permanent Bituminous Repair L.F. 15,790 $65

Mill and Overlay (Town Road)4 S.Y. 37,590 $40

Construction Mobilization5 L.S. 1 $293,115

Record Drawings L.S. 1 $10,000

Engineering/Legal/Administrative 22%

Subtotal

Contingency 25%

Total Opinion of Project Cost

Notes:

Planning Area Sanitary Buildout Opinion of Cost

Sewer Facility Plan

Coventry, Rhode island

Planning Area 9

Item

No.
Description

Unit of

Measure
Quantity

Unit

Cost

Extended

Cost

10.) Total cost (-30% To 50%) does not include contingency of 25%

$239,850

$1,008,000

$2,000,000

$7,200

$2,280,000

$66,420

$119,680

$47,120

$1,440,000

$1,287,000

$351,000

$82,400

$291,550

$128,700

$83,070

$150,000

$200,000

$48,000

$2,770,000

$567,500

$10,000

$2,220,000

$552,650

$1,504,000

$293,120

$1,026,350

$15,380,000

TOTAL COST (-30% TO +50% ROUNDED)       $10,770,000 TO $23,070,000

$12,300,000

$3,080,000

8.) For those properties connecting via gravity, cost does not include gravity service connections from the building to the sewer stub in the street and 

abandonment of septic system (this cost is to be paid by the homeowner).

9.) For those properties connecting via low pressure sewer, cost does not include abandonment of existing septic system or electrical upgrades that are 

necessary to support the grinder pump.

1.) Assumes 15 linear feet of service connection for each property connecting to gravity sewer system.

2.) Assumes 40 linear feet of service connection for each property connecting to low pressure sewer system.

3.) Assume 1 foot of rock excavation for entire length of gravity sewer and low pressure for 4-foot wide trench

4.) Based on 27.75 average foot wide road width.

5.) Construction Mobilization is assumed to be 3% of the total construction costs

6.) Costs developed in 2022 dollars

This is an order of magnitude cost estimate that is expected to be within -30 to +50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of labor,

materials, equipment or services furnished by others, or over the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions. Fuss &

O'Neill's opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss &

O'Neill's best judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does not guarantee that

proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill. If prior to the bidding or negotiating

Phase the Owner wishes greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

Date:  December 2022 Prepared By:  RM Checked By: DB

7.) Typical planning level costs carry contingencies of -30% to +50%.  Opinion of costs will continue to be refined during subsequent phases.
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DRAFT

Low Pressure Sewer Installation

Simplex Grinder Pump E.A. 240 $11,000

Low Pressure Sewer Lateral Kits E.A. 240 $710

1.5-inch HDPE Low Pressure Sewer L.F. 3,040 $80

2-inch HDPE Low Pressure Sewer L.F. 7,246 $85

3-inch HDPE Low Pressure Sewer L.F. 1,810 $90

4-inch HDPE Low Pressure Sewer L.F. 1,390 $95

6-inch HDPE Low Pressure Sewer L.F. 710 $100

1.25-inch Low Pressure Service Connection1
L.F. 9,600 $75

Low Pressure Cleanout Chambers E.A. 14 $8,000

Air/Vacuum Release Valve E.A. 5 $3,600

Low Pressure Sewer Installation Total

Rock Excavation2
C.Y. 270 $200

Temporary Bituminous Repair L.F. 17,800 $35

Permanent Bituminous Repair L.F. 17,800 $65

Mill and Overlay (Town Road)3
S.Y. 43,780 $40

Construction Mobilization4
L.S. 1 $254,500

Record Drawings L.S. 1 $10,000

Engineering/Legal/Administrative 22%

Subtotal

Contingency 25%

Total Opinion of Project Cost

Notes:

9.) Total cost (-30% To 50%) does not include contingency of 25%

7.) For those properties connecting via gravity, cost does not include gravity service connections from the building to the sewer stub in the street and abandonment 

of septic system (this cost is to be paid by the homeowner).

8.) For those properties connecting via low pressure sewer, cost does not include abandonment of existing septic system or electrical upgrades that are necessary 

to support the grinder pump.

$2,640,000

$170,400

$243,200

$615,910

$162,900

Planning Area Sanitary Buildout Opinion of Cost

Sewer Facility Plan

Coventry, Rhode island

Planning Area 9

Item

No.
Description

Unit of

Measure
Quantity

Unit

Cost

Extended

Cost

$132,050

$71,000

$720,000

$113,568
$18,000

$54,000

$623,000

$4,890,000

$10,000

$1,157,000

$1,752,000

$254,500

$1,930,000

$10,680,000

$13,350,000

$2,670,000

6.) Typical planning level costs carry contingencies of -30% to +50%.  Opinion of costs will continue to be refined during subsequent phases.

TOTAL COST (-30% TO +50% ROUNDED)       $9,350,000 TO $20,030,000

Assume no rock excavations for force main and low pressure sewer.

1.) Assumes 40 linear feet of service connection for each property connecting to low pressure sewer system.

2.) Assume 1 foot of rock excavation for entire length of gravity sewer and low pressure for 4-foot wide trench

3.) Based on 27.75 average foot wide road width.

4.) Construction Mobilization is assumed to be 3% of the total construction costs

5.) Costs developed in 2022 dollars

This is an order of magnitude cost estimate that is expected to be within -30 to +50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of labor,

materials, equipment or services furnished by others, or over the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions. Fuss & O'Neill's

opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best

judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does not guarantee that proposals, bids or

actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill. If prior to the bidding or negotiating Phase the Owner wishes

greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

Date:  December 2022 Prepared By:  RM Checked By: DB
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DRAFT

Gravity Sewer Installation

8-Inch Gravity Sewer L.F. 22,680 $160 $3,628,800

6-inch Service Connection
1

L.F. 5,210 $130 $677,300

6-inch Service Connection Wye/Tee EA. 347 $540 $187,380

Sanitary Sewer Manholes EA. 48 $8,800 $425,568

Gravity Sewer Installation Total $4,920,000

Low Pressure Sewer Installation

Simplex Grinder Pump EA. 254 $11,000 $2,794,000

Low Pressure Sewer Lateral Kits E.A. 254 $710 $180,340

HDPE Low Pressure Sewer L.F. 13,140 $90 $1,182,600

1.25-inch Low Pressure Service Connection
2

L.F. 10,160 $75 $762,000

Low Pressure Cleanout Chambers EA. 13 $8,000 $105,120

Low Pressure Sewer Installation Total $5,030,000

Rock Excavation
3

C.Y. 670 $200 $134,000

Temporary Bituminous Repair L.F. 44,840 $35 $1,569,400

Permanent Bituminous Repair L.F. 44,840 $65 $2,914,600

Mill and Overlay (Town Road)
4

S.Y. 110,450 $40 $4,418,000

Construction Mobilization
5

L.S. 1 $868,173 $868,173

Record Drawings L.S. 1 $10,000 $10,000

Engineering/Legal/Administrative 22% $4,380,000

Subtotal $24,250,000

Contingency 25% $6,070,000

Total Opinion of Project Cost $30,320,000

Notes:

10.) Total cost (-30% To 50%) does not include contingency of 25%

8.) For those properties connecting via gravity, cost does not include gravity service connections from the building to the sewer stub in the street and 

abandonment of septic system (this cost is to be paid by the homeowner).

9.) For those properties connecting via low pressure sewer, cost does not include abandonment of existing septic system or electrical upgrades that are 

necessary to support the grinder pump.

2.) Assumes 40 linear feet of service connection for each property connecting to low pressure sewer system.

3.) Assume 1 foot of rock excavation for entire length of gravity sewer and low pressure for 4-foot wide trench

4.) Based on 27.75 average foot wide road width.

5.) Construction Mobilization is assumed to be 3% of the total construction costs

6.) Costs developed in 2022 dollars

7.) Typical planning level costs carry contingencies of -30% to +50%.  Opinion of costs will continue to be refined during subsequent phases.

1.) Assumes 15 linear feet of service connection for each property connecting to gravity sewer system.

TOTAL COST (-30% TO +50% ROUNDED)       $21,230,000 TO $45,480,000

This is an order of magnitude cost estimate that is expected to be within -30 to +50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of labor,

materials, equipment or services furnished by others, or over the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions. Fuss &

O'Neill's opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's

best judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does not guarantee that proposals,

bids or actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill. If prior to the bidding or negotiating Phase the

Owner wishes greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

Date:  December 2022 Prepared By:  RM Checked By: DB

Planning Area Sanitary Buildout Opinion of Cost

Sewer Facility Plan

Coventry, Rhode island

Planning Area 12

Item

No.
Description

Unit of

Measure
Quantity

Unit

Cost

Extended

Cost
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DRAFT

Gravity Sewer Installation

8-Inch Gravity Sewer L.F. 17,866 $160 $2,858,560

6-inch Service Connection
1

L.F. 2,570 $130 $334,100

6-inch Service Connection Wye/Tee EA. 171 $540 $92,340

Sanitary Sewer Manholes EA. 36 $8,800 $314,442

Gravity Sewer Installation Total $3,600,000

Low Pressure Sewer Installation

Simplex Grinder Pump EA. 225 $11,000 $2,475,000

Low Pressure Sewer Lateral Kits E.A. 225 $710 $159,750

HDPE Low Pressure Sewer L.F. 10,880 $90 $979,200

1.25-inch Low Pressure Service Connection
2

L.F. 9,000 $75 $675,000

Low Pressure Cleanout Chambers EA. 11 $8,000 $87,040

Low Pressure Sewer Installation Total $4,380,000

Rock Excavation
3

C.Y. 5,200 $200 $1,040,000

Temporary Bituminous Repair L.F. 34,690 $35 $1,214,150

Permanent Bituminous Repair L.F. 34,690 $65 $2,254,850

Mill and Overlay (Town Road)
4

S.Y. 88,640 $40 $3,546,000

Construction Mobilization
5

L.S. 1 $720,613 $720,613

Record Drawings L.S. 1 $10,000 $10,000

Engineering/Legal/Administrative 22% $3,690,000

Subtotal $20,460,000

Contingency 25% $5,120,000

Total Opinion of Project Cost $25,580,000

Notes:

10.) Total cost (-30% To 50%) does not include contingency of 25%

Planning Area Sanitary Buildout Opinion of Cost

Sewer Facility Plan

Coventry, Rhode island

Planning Area 1

Item

No.
Description

Unit of

Measure
Quantity

Unit

Cost

Extended

Cost

TOTAL COST (-30% TO +50% ROUNDED)       $17,910,000 TO $38,370,000

This is an order of magnitude cost estimate that is expected to be within -30 to +50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of labor,

materials, equipment or services furnished by others, or over the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions. Fuss &

O'Neill's opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's

best judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does not guarantee that proposals,

bids or actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill. If prior to the bidding or negotiating Phase the

Owner wishes greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

Date:  December 2022 Prepared By:  RM Checked By: DB

7.) Typical planning level costs carry contingencies of -30% to +50%.  Opinion of costs will continue to be refined during subsequent phases.

8.) For those properties connecting via gravity, cost does not include gravity service connections from the building to the sewer stub in the street and 

abandonment of septic system (this cost is to be paid by the homeowner).

9.) For those properties connecting via low pressure sewer, cost does not include abandonment of existing septic system or electrical upgrades that are 

necessary to support the grinder pump.

1.) Assumes 15 linear feet of service connection for each property connecting to gravity sewer system.

2.) Assumes 40 linear feet of service connection for each property connecting to low pressure sewer system.

3.) Assume 1 foot of rock excavation for entire length of gravity sewer and low pressure for 4-foot wide trench

4.) Based on 27.75 average foot wide road width.

5.) Construction Mobilization is assumed to be 3% of the total construction costs

6.) Costs developed in 2022 dollars
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DRAFT

Gravity Sewer Installation

8-Inch Gravity Sewer L.F. 1,535 $160 $245,600

10-Inch Gravity Sewer L.F. 4,598 $180 $827,640

18-Inch Gravity Sewer L.F. 2,025 $200 $405,000

6-inch Service Connection
1

L.F. 300 $130 $39,000

6-inch Service Connection Wye/Tee EA. 20 $540 $10,800

Sanitary Sewer Manholes EA. 3 $8,800 $27,016

Gravity Sewer Installation Total $1,560,000

Low Pressure Sewer Installation

Simplex Grinder Pump EA. 423 $11,000 $4,653,000

Low Pressure Sewer Lateral Kits E.A. 423 $710 $300,330

HDPE Low Pressure Sewer L.F. 29,780 $90 $2,680,200

1.25-inch Low Pressure Service Connection
2

L.F. 16,920 $75 $1,269,000

Low Pressure Cleanout Chambers EA. 30 $8,000 $238,240

Low Pressure Sewer Installation Total $9,140,770

Rock Excavation
3

C.Y. 6,700 $200 $1,340,000

Temporary Bituminous Repair L.F. 44,590 $35 $1,560,650

Permanent Bituminous Repair L.F. 44,590 $65 $2,898,350

Mill and Overlay (Town Road)
4

S.Y. 116,980 $40 $4,680,000

Construction Mobilization
5

L.S. 1 $956,568 $956,568

Record Drawings L.S. 1 $10,000 $10,000

Engineering/Legal/Administrative 22% $4,880,000

Subtotal $27,030,000

Contingency 25% $6,760,000

Total Opinion of Project Cost $33,790,000

Notes:

10.) Total cost (-30% To 50%) does not include contingency of 25%

Planning Area Sanitary Buildout Opinion of Cost

Sewer Facility Plan

Coventry, Rhode island

Planning Area 2

Item

No.
Description

Unit of

Measure
Quantity

Unit

Cost

Extended

Cost

TOTAL COST (-30% TO +50% ROUNDED)       $23,660,000 TO $50,690,000

This is an order of magnitude cost estimate that is expected to be within -30 to +50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of labor,

materials, equipment or services furnished by others, or over the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions. Fuss &

O'Neill's opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's

best judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does not guarantee that proposals,

bids or actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill. If prior to the bidding or negotiating Phase the

Owner wishes greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

9.) For those properties connecting via low pressure sewer, cost does not include abandonment of existing septic system or electrical upgrades that are 

necessary to support the grinder pump.

Date:  December 2022 Prepared By:  RM Checked By: DB

1.) Assumes 15 linear feet of service connection for each property connecting to gravity sewer system.

2.) Assumes 40 linear feet of service connection for each property connecting to low pressure sewer system.

3.) Assume 1 foot of rock excavation for entire length of gravity sewer and low pressure for 4-foot wide trench

4.) Based on 27.75 average foot wide road width.

5.) Construction Mobilization is assumed to be 3% of the total construction costs

6.) Costs developed in 2022 dollars

7.) Typical planning level costs carry contingencies of -30% to +50%.  Opinion of costs will continue to be refined during subsequent phases.

8.) For those properties connecting via gravity, cost does not include gravity service connections from the building to the sewer stub in the street and 

abandonment of septic system (this cost is to be paid by the homeowner).
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Appendix N 
 

Pressure Sewer Analysis – Coventry, Rhode Island 
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Fuss & O'Neill, Inc.
146 Hartford Rd

CTManchester 06040 USA
Tel: 860-327-6008
Fax:
Prepared By: M. Crowley
January 10, 2023
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Coventry, Rhode Island

On:Prepared by : January 10, 2023M. Crowley

Notes :
Analysis based upon drawings and data provided. Station recommendations are preliminary.

GPD values impact retention times only, not line sizing or hydraulics. GP laterals to be
1.25".

Analysis valid only with pipe type listed.

General recommendations for valve placement are: clean out valves at intervals of
approximately 1,000 ft and at branch ends and junctions; isolation valves at branch junctions;
and air release valves at changes in grade of 20 to 25 ft or more and/or at intervals of 2,000
to 2,500 ft. Lateral kits comprised of a ball and check valve are required to be installed
between the pump discharge and street main on all installations. Laterals should be located
as close to the public right of way as possible.

Quantities of grinder pumps, pipe, and valves are indicated on the cost page. The model of
grinder pump(s) indicated is based upon the initial information provided to us but may not be
the most appropriate for the specific location or requirements of the project. Costs of these
items and their installation are best obtained from sources in your region. We recommend
you contact your local distributor of Environment One products for additional
recommendations.

01.06.2023 - Initial analysis. Zones 1, 2, 12, 16, 27 represnt existing 3" SDR21 PVC. Zone
110 represents existing 6" C900 DR18 PVC (6.09" ID vs 5.99" ID for SDR21 PVC).

<<<<<  E N D   O F   N O T E S  >>>>>
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January 10, 2023

Budgetary Low Pressure Sewer System Costs

Coventry, Rhode Island

Quantity Sub TotalDescription Unit Cost Installation

Valves 10 Air/Vacuum Release Valve $0.00$0.00 0.00

70 Clean Out $0.00$0.00 0.00

$0.00

Pumps 489 DH071-93 $0.00$0.00 0.00

489 Lateral Kits (Includes Ball\Check Valve Assembly) $0.00$0.00 0.00

489 Lateral (Boundary) Installation $0.00$0.00 0.00

489 Pump/Panel Installation $0.00$0.00 0.00

24,450 LF of 1.25" Lateral Pipe $0.00$0.00 0.00

$0.00

Piping 5,369 1.50" Pipe $0.00$0.00 0.00

15,650 2.00" Pipe $0.00$0.00 0.00

8,715 3.00" Pipe $0.00$0.00 0.00

1,389 4.00" Pipe $0.00$0.00 0.00

2,173 6.00" Pipe $0.00$0.00 0.00

$0.00

Total Per Connection Total (w/o other) >>>>>>>>>>>> $0.00
$0.00Grand Total Per Connection Grand Total (including other) >>>>>>>>>>>> $0.00
$0.00

Number of Connections 489

Note: The System Costs above are based on piping sized for, and Grinder Pumps manufactured by Environment One Corporation.
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PRELIMINARY PRESSURE SEWER- PIPE SIZING AND BRANCH ANALYSIS
Prepared By: Coventry, Rhode Island

January 10, 2023M. Crowley

Max Main
Elevation

Minimum Pump
Elevation

Zone
Number

Connects
to Zone

Number 
of Pumps
in Zone

Max
Sim Ops

Accum
Pumps
in Zone

Length of Main
this Zone

Pipe Size
(inches)

Max Flow
Per Pump
(gpm)

Gals/day
per Pump

Max
Velocity
(FPS)

Friction Loss
Factor
(ft/100 ft)

Friction
Loss This
Zone

Accum Fric
Loss (feet)

Max Flow
(GPM)

Static Head
(feet)

Total
Dynamic
Head (ft)

Friction loss calculations were based on a Constant for inside roughness "C" of :This spreadsheet was calculated using pipe diameters for: SDR21PVC 150
1.00 0.11 0.38 40.54 275.00 270.00 5.00 45.542.00 340.003.0022.00 0.9023 3 11.00200
2.00 0.23 0.88 40.16 265.00 265.00 0.00 40.1612.00 375.003.0033.00 1.3434 7 11.00200
3.00 2.15 3.74 62.58 265.00 245.00 20.00 82.584.00 174.001.5022.00 3.0423 3 11.00200
4.00 1.54 1.30 58.84 265.00 250.00 15.00 73.846.00 84.002.0033.00 2.9232 5 11.00200
5.00 2.15 2.95 60.49 265.00 250.00 15.00 75.496.00 137.001.5022.00 3.0422 2 11.00200
6.00 1.54 2.05 57.54 265.00 255.00 10.00 67.547.00 133.002.0033.00 2.9232 9 11.00200
7.00 2.63 11.93 55.49 265.00 245.00 20.00 75.4911.00 454.002.0044.00 3.8948 17 11.00200
8.00 2.15 2.88 57.25 265.00 245.00 20.00 77.259.00 134.001.5022.00 3.0423 3 11.00200
9.00 1.54 4.34 54.37 265.00 245.00 20.00 74.3710.00 281.002.0033.00 2.9236 9 11.00200

10.00 2.63 6.47 50.03 265.00 245.00 20.00 70.0311.00 246.002.0044.00 3.8944 13 11.00200
11.00 0.85 4.28 43.56 265.00 255.00 10.00 53.5612.00 506.003.0066.00 2.6966 36 11.00200
12.00 0.85 3.02 39.28 255.00 255.00 0.00 39.2816.00 357.003.0066.00 2.6963 46 11.00200
13.00 2.15 3.42 56.09 250.00 230.00 20.00 76.0914.00 159.001.5022.00 3.0423 3 11.00200
14.00 1.54 3.90 52.67 250.00 230.00 20.00 72.6715.00 253.002.0033.00 2.9236 9 11.00200
15.00 2.63 12.51 48.77 250.00 235.00 15.00 63.7716.00 476.002.0044.00 3.8947 16 11.00200
16.00 1.12 6.49 36.26 250.00 240.00 10.00 46.2627.00 577.003.0077.00 3.14710 72 11.00200
17.00 2.15 1.70 50.96 250.00 230.00 20.00 70.9618.00 79.001.5022.00 3.0423 3 11.00200
18.00 1.54 5.25 49.26 250.00 230.00 20.00 69.2619.00 340.002.0033.00 2.9236 9 11.00200
19.00 2.63 8.04 44.01 250.00 230.00 20.00 64.0121.00 306.002.0044.00 3.8944 13 11.00200
20.00 1.54 4.78 40.75 250.00 230.00 20.00 60.7521.00 310.002.0033.00 2.9234 4 11.00200
21.00 0.60 3.88 35.97 250.00 230.00 20.00 55.9726.00 643.003.0055.00 2.2458 25 11.00200
22.00 2.15 4.45 40.19 250.00 235.00 15.00 55.1925.00 207.001.5022.00 3.0423 3 11.00200
23.00 2.15 2.88 49.19 250.00 235.00 15.00 64.1924.00 134.001.5022.00 3.0423 3 11.00200
24.00 2.63 10.57 46.31 250.00 235.00 15.00 61.3125.00 402.002.0044.00 3.8947 10 11.00200
25.00 2.63 3.65 35.74 250.00 235.00 15.00 50.7426.00 139.002.0044.00 3.8940 13 11.00200
26.00 0.85 2.32 32.09 250.00 235.00 15.00 47.0927.00 274.003.0066.00 2.6963 41 11.00200
27.00 1.79 5.46 29.77 250.00 235.00 15.00 44.7735.00 305.003.0099.00 4.0393 116 11.00200
28.00 2.15 1.89 60.05 285.00 285.00 0.00 60.0529.00 88.001.5022.00 3.0423 3 11.00200
29.00 1.54 5.31 58.16 280.00 280.00 0.00 58.1630.00 344.002.0033.00 2.9236 9 11.00200
30.00 2.63 13.98 52.85 275.00 270.00 5.00 57.8531.00 532.002.0044.00 3.8949 18 11.00200
31.00 0.60 3.74 38.87 275.00 275.00 0.00 38.8732.00 620.003.0055.00 2.24512 30 11.00200
32.00 0.85 6.56 35.13 250.00 245.00 5.00 40.1334.00 776.003.0066.00 2.69617 47 11.00200
33.00 1.54 3.21 31.78 250.00 240.00 10.00 41.7834.00 208.002.0033.00 2.9234 4 11.00200
34.00 1.12 4.26 28.57 250.00 235.00 15.00 43.5735.00 379.003.0077.00 3.1474 55 11.00200
35.00 0.64 1.08 24.31 250.00 240.00 10.00 34.3138.00 168.004.00110.00 2.71102 173 11.00200

1Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One.
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PRELIMINARY PRESSURE SEWER- PIPE SIZING AND BRANCH ANALYSIS
Prepared By: Coventry, Rhode Island

January 10, 2023M. Crowley

Max Main
Elevation

Minimum Pump
Elevation

Zone
Number

Connects
to Zone

Number 
of Pumps
in Zone

Max
Sim Ops

Accum
Pumps
in Zone

Length of Main
this Zone

Pipe Size
(inches)

Max Flow
Per Pump
(gpm)

Gals/day
per Pump

Max
Velocity
(FPS)

Friction Loss
Factor
(ft/100 ft)

Friction
Loss This
Zone

Accum Fric
Loss (feet)

Max Flow
(GPM)

Static Head
(feet)

Total
Dynamic
Head (ft)

Friction loss calculations were based on a Constant for inside roughness "C" of :This spreadsheet was calculated using pipe diameters for: SDR21PVC 150
36.00 2.15 3.25 32.85 250.00 230.00 20.00 52.8537.00 151.001.5022.00 3.0423 3 11.00200
37.00 1.54 6.37 29.60 250.00 235.00 15.00 44.6038.00 413.002.0033.00 2.9236 9 11.00200
38.00 0.76 1.37 23.23 250.00 240.00 10.00 33.2352.00 179.004.00121.00 2.98111 183 11.00200
39.00 2.15 4.99 58.91 290.00 280.00 10.00 68.9140.00 232.001.5022.00 3.0423 3 11.00200
40.00 1.54 4.69 53.92 290.00 290.00 0.00 53.9241.00 304.002.0033.00 2.9236 9 11.00200
41.00 2.63 11.70 49.23 275.00 275.00 0.00 49.2342.00 445.002.0044.00 3.8949 18 11.00200
42.00 0.60 1.16 37.53 275.00 270.00 5.00 42.5344.00 192.003.0055.00 2.2452 20 11.00200
43.00 1.54 3.29 39.66 275.00 265.00 10.00 49.6644.00 213.002.0033.00 2.9234 4 11.00200
44.00 0.85 3.91 36.37 275.00 265.00 10.00 46.3747.00 462.003.0066.00 2.6969 33 11.00200
45.00 2.15 2.11 41.22 275.00 275.00 0.00 41.2246.00 98.001.5022.00 3.0423 3 11.00200
46.00 1.54 6.65 39.11 275.00 275.00 0.00 39.1147.00 431.002.0033.00 2.9234 7 11.00200
47.00 0.85 2.42 32.46 275.00 275.00 0.00 32.4651.00 286.003.0066.00 2.6964 44 11.00200
48.00 2.15 4.09 50.90 270.00 265.00 5.00 55.9049.00 190.001.5022.00 3.0423 3 11.00200
49.00 1.54 5.26 46.81 270.00 270.00 0.00 46.8150.00 341.002.0033.00 2.9236 9 11.00200
50.00 2.63 11.51 41.55 270.00 265.00 5.00 46.5551.00 438.002.0044.00 3.8947 16 11.00200
51.00 1.12 8.18 30.04 250.00 250.00 0.00 30.0452.00 727.003.0077.00 3.14714 74 11.00200
52.00 1.04 0.63 21.86 250.00 245.00 5.00 26.8656.00 61.004.00143.00 3.52131 258 11.00200
53.00 2.15 4.54 37.87 250.00 230.00 20.00 57.8754.00 211.001.5022.00 3.0423 3 11.00200
54.00 1.54 4.66 33.33 250.00 230.00 20.00 53.3355.00 302.002.0033.00 2.9236 9 11.00200
55.00 2.63 7.44 28.67 250.00 240.00 10.00 38.6756.00 283.002.0044.00 3.8943 12 11.00200
56.00 1.04 2.38 21.23 250.00 245.00 5.00 26.2359.00 229.004.00143.00 3.52134 274 11.00200
57.00 2.15 9.40 35.81 245.00 230.00 15.00 50.8158.00 437.001.5022.00 3.0423 3 11.00200
58.00 1.54 7.56 26.41 245.00 235.00 10.00 36.4159.00 490.002.0033.00 2.9235 8 11.00200
59.00 1.19 3.33 18.85 245.00 240.00 5.00 23.8562.00 279.004.00154.00 3.79145 287 11.00200
60.00 2.15 7.38 28.38 245.00 230.00 15.00 43.3861.00 343.001.5022.00 3.0423 3 11.00200
61.00 1.54 5.48 21.00 245.00 235.00 10.00 31.0062.00 355.002.0033.00 2.9233 6 11.00200
62.00 1.19 2.90 15.52 245.00 240.00 5.00 20.5265.00 243.004.00154.00 3.79145 298 11.00200
63.00 2.15 5.06 24.14 245.00 230.00 15.00 39.1464.00 235.001.5022.00 3.0423 3 11.00200
64.00 1.54 6.46 19.08 245.00 235.00 10.00 29.0865.00 419.002.0033.00 2.9235 8 11.00200
65.00 1.19 2.75 12.62 245.00 240.00 5.00 17.6285.00 230.004.00154.00 3.79144 310 11.00200
66.00 2.15 3.29 20.95 245.00 230.00 15.00 35.9567.00 153.001.5022.00 3.0423 3 11.00200
67.00 1.54 7.79 17.66 245.00 240.00 5.00 22.6685.00 505.002.0033.00 2.9235 8 11.00200
68.00 2.15 2.47 32.41 275.00 265.00 10.00 42.4169.00 115.001.5022.00 3.0423 3 11.00200
69.00 1.54 3.97 29.94 275.00 265.00 10.00 39.9470.00 257.002.0033.00 2.9236 9 11.00200
70.00 2.63 9.86 25.97 265.00 250.00 15.00 40.9773.00 375.002.0044.00 3.8944 13 11.00200

2Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One.
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PRELIMINARY PRESSURE SEWER- PIPE SIZING AND BRANCH ANALYSIS
Prepared By: Coventry, Rhode Island

January 10, 2023M. Crowley

Max Main
Elevation

Minimum Pump
Elevation

Zone
Number

Connects
to Zone

Number 
of Pumps
in Zone

Max
Sim Ops

Accum
Pumps
in Zone

Length of Main
this Zone

Pipe Size
(inches)

Max Flow
Per Pump
(gpm)

Gals/day
per Pump

Max
Velocity
(FPS)

Friction Loss
Factor
(ft/100 ft)

Friction
Loss This
Zone

Accum Fric
Loss (feet)

Max Flow
(GPM)

Static Head
(feet)

Total
Dynamic
Head (ft)

Friction loss calculations were based on a Constant for inside roughness "C" of :This spreadsheet was calculated using pipe diameters for: SDR21PVC 150
71.00 2.15 4.91 36.27 270.00 270.00 0.00 36.2772.00 228.001.5022.00 3.0423 3 11.00200
72.00 2.63 15.25 31.36 265.00 260.00 5.00 36.3673.00 580.002.0044.00 3.8947 10 11.00200
73.00 0.60 1.70 16.11 265.00 260.00 5.00 21.1179.00 282.003.0055.00 2.2452 25 11.00200
74.00 2.15 3.10 39.13 265.00 255.00 10.00 49.1375.00 144.001.5022.00 3.0423 3 11.00200
75.00 1.54 2.48 36.03 265.00 265.00 0.00 36.0377.00 161.002.0033.00 2.9233 6 11.00200
76.00 2.15 4.35 37.90 265.00 265.00 0.00 37.9077.00 202.001.5022.00 3.0422 2 11.00200
77.00 2.63 19.14 33.55 265.00 260.00 5.00 38.5579.00 728.002.0044.00 3.8948 16 11.00200
78.00 1.54 5.57 19.98 265.00 265.00 0.00 19.9879.00 361.002.0033.00 2.9234 4 11.00200
79.00 0.85 1.96 14.41 265.00 265.00 0.00 14.4184.00 232.003.0066.00 2.6962 47 11.00200
80.00 2.15 4.95 23.22 265.00 245.00 20.00 43.2281.00 230.001.5022.00 3.0423 3 11.00200
81.00 1.54 5.82 18.27 265.00 245.00 20.00 38.2784.00 377.002.0033.00 2.9236 9 11.00200
82.00 2.15 2.32 17.50 265.00 265.00 0.00 17.5083.00 108.001.5022.00 3.0423 3 11.00200
83.00 1.54 2.73 15.18 265.00 265.00 0.00 15.1884.00 177.002.0033.00 2.9233 6 11.00200
84.00 1.12 2.58 12.45 265.00 265.00 0.00 12.4585.00 229.003.0077.00 3.1470 62 11.00200
85.00 0.36 0.88 9.87 245.00 240.00 5.00 14.8790.00 242.006.00187.00 2.44176 386 11.00200
86.00 2.15 4.71 27.97 255.00 230.00 25.00 52.9787.00 219.001.5022.00 3.0423 3 11.00200
87.00 1.54 2.02 23.26 240.00 230.00 10.00 33.2689.00 131.002.0033.00 2.9234 7 11.00200
88.00 2.15 3.23 24.47 240.00 230.00 10.00 34.4789.00 150.001.5022.00 3.0422 2 11.00200
89.00 2.63 12.25 21.24 240.00 230.00 10.00 31.2490.00 466.002.0044.00 3.8949 18 11.00200
90.00 0.36 0.68 8.99 240.00 240.00 0.00 8.9992.00 188.006.00187.00 2.44172 406 11.00200
91.00 1.54 5.06 13.37 250.00 250.00 0.00 13.3792.00 328.002.0033.00 2.9234 4 11.00200
92.00 0.40 1.12 8.31 240.00 235.00 5.00 13.31110.00 278.006.00198.00 2.58186 416 11.00200
93.00 2.15 2.52 19.50 240.00 230.00 10.00 29.5094.00 117.001.5022.00 3.0423 3 11.00200
94.00 1.54 3.19 16.98 240.00 230.00 10.00 26.9895.00 207.002.0033.00 2.9236 9 11.00200
95.00 2.63 6.60 13.79 240.00 230.00 10.00 23.79110.00 251.002.0044.00 3.8946 15 11.00200
96.00 2.15 3.72 26.85 260.00 260.00 0.00 26.8597.00 173.001.5022.00 3.0423 3 11.00200
97.00 1.54 6.28 23.13 255.00 255.00 0.00 23.13100.00 407.002.0033.00 2.9236 9 11.00200
98.00 2.15 1.27 24.09 240.00 240.00 0.00 24.0999.00 59.001.5022.00 3.0423 3 11.00200
99.00 1.54 5.97 22.82 240.00 240.00 0.00 22.82100.00 387.002.0033.00 2.9236 9 11.00200

100.00 0.60 1.80 16.85 240.00 240.00 0.00 16.85103.00 298.003.0055.00 2.2454 22 11.00200
101.00 2.15 2.88 24.10 240.00 240.00 0.00 24.10102.00 134.001.5022.00 3.0423 3 11.00200
102.00 1.54 6.17 21.22 240.00 240.00 0.00 21.22103.00 400.002.0033.00 2.9235 8 11.00200
103.00 0.85 1.97 15.05 240.00 240.00 0.00 15.05106.00 233.003.0066.00 2.6964 34 11.00200
104.00 2.15 4.76 20.68 245.00 240.00 5.00 25.68105.00 221.001.5022.00 3.0423 3 11.00200
105.00 1.54 2.84 15.92 245.00 240.00 5.00 20.92106.00 184.002.0033.00 2.9232 5 11.00200

3Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One.
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PRELIMINARY PRESSURE SEWER- PIPE SIZING AND BRANCH ANALYSIS
Prepared By: Coventry, Rhode Island

January 10, 2023M. Crowley

Max Main
Elevation

Minimum Pump
Elevation

Zone
Number

Connects
to Zone

Number 
of Pumps
in Zone

Max
Sim Ops

Accum
Pumps
in Zone

Length of Main
this Zone

Pipe Size
(inches)

Max Flow
Per Pump
(gpm)

Gals/day
per Pump

Max
Velocity
(FPS)

Friction Loss
Factor
(ft/100 ft)

Friction
Loss This
Zone

Accum Fric
Loss (feet)

Max Flow
(GPM)

Static Head
(feet)

Total
Dynamic
Head (ft)

Friction loss calculations were based on a Constant for inside roughness "C" of :This spreadsheet was calculated using pipe diameters for: SDR21PVC 150
106.00 0.85 3.34 13.08 240.00 240.00 0.00 13.08109.00 395.003.0066.00 2.6966 45 11.00200
107.00 2.15 2.30 18.61 245.00 240.00 5.00 23.61108.00 107.001.5022.00 3.0423 3 11.00200
108.00 1.54 6.57 16.31 240.00 240.00 0.00 16.31109.00 426.002.0033.00 2.9235 8 11.00200
109.00 1.12 2.55 9.74 240.00 240.00 0.00 9.74110.00 227.003.0077.00 3.1471 54 11.00200
110.00 0.49 7.19 7.19 240.00 230.00 10.00 17.19110.00 1,465.006.00220.00 2.87204 489 11.00200

4Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One.
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PRELIMINARY PRESSURE SEWER- ACCUMULATED RETENTION TIME(HR)
Coventry, Rhode IslandPrepared By:

M. Crowley January 10, 2023

Length of Zone Average Retention
Time (Hr)

Accumulated
Retention Time (Hr)

Connects to
Zone

Zone
Number

Average Fluid
Changes per Day

Accumulated
Total of Pumps

this Zone

Pipe Size (inches) Gallons per 100
lineal feet

Capacity of Zone Average Daily Flow

This spreadsheet was calculated using pipe diameters for: SDR21PVC 200Gals per Day per Dwelling

340.00 139.05 600 4.32 5.56 10.271.00 2.00 3 3.00 40.90
375.00 153.36 1,400 9.13 2.63 4.712.00 12.00 7 3.00 40.90
174.00 21.00 600 28.57 0.84 4.933.00 4.00 3 1.50 12.07

84.00 15.83 1,000 63.18 0.38 4.094.00 6.00 5 2.00 18.84
137.00 16.54 400 24.19 0.99 4.705.00 6.00 2 1.50 12.07
133.00 25.06 1,800 71.83 0.33 3.716.00 7.00 9 2.00 18.84
454.00 85.54 3,400 39.75 0.60 3.387.00 11.00 17 2.00 18.84
134.00 16.17 600 37.10 0.65 4.558.00 9.00 3 1.50 12.07
281.00 52.95 1,800 34.00 0.71 3.919.00 10.00 9 2.00 18.84
246.00 46.35 2,600 56.09 0.43 3.2010.00 11.00 13 2.00 18.84
506.00 206.93 7,200 34.79 0.69 2.7711.00 12.00 36 3.00 40.90
357.00 146.00 9,200 63.01 0.38 2.0812.00 16.00 46 3.00 40.90
159.00 19.19 600 31.26 0.77 3.7813.00 14.00 3 1.50 12.07
253.00 47.67 1,800 37.76 0.64 3.0114.00 15.00 9 2.00 18.84
476.00 89.69 3,200 35.68 0.67 2.3815.00 16.00 16 2.00 18.84
577.00 235.97 14,400 61.03 0.39 1.7016.00 27.00 72 3.00 40.90

79.00 9.54 600 62.92 0.38 4.6717.00 18.00 3 1.50 12.07
340.00 64.06 1,800 28.10 0.85 4.2918.00 19.00 9 2.00 18.84
306.00 57.66 2,600 45.09 0.53 3.4319.00 21.00 13 2.00 18.84
310.00 58.41 800 13.70 1.75 4.6520.00 21.00 4 2.00 18.84
643.00 262.96 5,000 19.01 1.26 2.9021.00 26.00 25 3.00 40.90
207.00 24.99 600 24.01 1.00 2.8822.00 25.00 3 1.50 12.07
134.00 16.17 600 37.10 0.65 3.4423.00 24.00 3 1.50 12.07
402.00 75.75 2,000 26.40 0.91 2.7924.00 25.00 10 2.00 18.84
139.00 26.19 2,600 99.27 0.24 1.8825.00 26.00 13 2.00 18.84
274.00 112.05 8,200 73.18 0.33 1.6426.00 27.00 41 3.00 40.90
305.00 124.73 23,200 186.00 0.13 1.3127.00 35.00 116 3.00 40.90

88.00 10.62 600 56.49 0.42 5.3028.00 29.00 3 1.50 12.07
344.00 64.82 1,800 27.77 0.86 4.8829.00 30.00 9 2.00 18.84
532.00 100.24 3,600 35.91 0.67 4.0130.00 31.00 18 2.00 18.84
620.00 253.55 6,000 23.66 1.01 3.3431.00 32.00 30 3.00 40.90
776.00 317.35 9,400 29.62 0.81 2.3332.00 34.00 47 3.00 40.90
208.00 39.19 800 20.41 1.18 2.6933.00 34.00 4 2.00 18.84
379.00 154.99 11,000 70.97 0.34 1.5234.00 35.00 55 3.00 40.90
168.00 113.65 34,600 304.43 0.08 1.1835.00 38.00 173 4.00 67.65

1Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One
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PRELIMINARY PRESSURE SEWER- ACCUMULATED RETENTION TIME(HR)
Coventry, Rhode IslandPrepared By:

M. Crowley January 10, 2023

Length of Zone Average Retention
Time (Hr)

Accumulated
Retention Time (Hr)

Connects to
Zone

Zone
Number

Average Fluid
Changes per Day

Accumulated
Total of Pumps

this Zone

Pipe Size (inches) Gallons per 100
lineal feet

Capacity of Zone Average Daily Flow

This spreadsheet was calculated using pipe diameters for: SDR21PVC 200Gals per Day per Dwelling

151.00 18.23 600 32.92 0.73 2.8736.00 37.00 3 1.50 12.07
413.00 77.82 1,800 23.13 1.04 2.1437.00 38.00 9 2.00 18.84
179.00 121.10 36,600 302.24 0.08 1.1038.00 52.00 183 4.00 67.65
232.00 28.00 600 21.43 1.12 5.4239.00 40.00 3 1.50 12.07
304.00 57.28 1,800 31.42 0.76 4.3040.00 41.00 9 2.00 18.84
445.00 83.85 3,600 42.93 0.56 3.5441.00 42.00 18 2.00 18.84
192.00 78.52 4,000 50.94 0.47 2.9842.00 44.00 20 3.00 40.90
213.00 40.13 800 19.93 1.20 3.7143.00 44.00 4 2.00 18.84
462.00 188.94 6,600 34.93 0.69 2.5144.00 47.00 33 3.00 40.90

98.00 11.83 600 50.72 0.47 3.6945.00 46.00 3 1.50 12.07
431.00 81.21 1,400 17.24 1.39 3.2246.00 47.00 7 2.00 18.84
286.00 116.96 8,800 75.24 0.32 1.8247.00 51.00 44 3.00 40.90
190.00 22.93 600 26.16 0.92 3.9048.00 49.00 3 1.50 12.07
341.00 64.25 1,800 28.01 0.86 2.9849.00 50.00 9 2.00 18.84
438.00 82.53 3,200 38.77 0.62 2.1250.00 51.00 16 2.00 18.84
727.00 297.31 14,800 49.78 0.48 1.5051.00 52.00 74 3.00 40.90

61.00 41.27 51,600 1,250.39 0.02 1.0252.00 56.00 258 4.00 67.65
211.00 25.47 600 23.56 1.02 3.3153.00 54.00 3 1.50 12.07
302.00 56.90 1,800 31.63 0.76 2.2954.00 55.00 9 2.00 18.84
283.00 53.32 2,400 45.01 0.53 1.5455.00 56.00 12 2.00 18.84
229.00 154.92 54,800 353.73 0.07 1.0056.00 59.00 274 4.00 67.65
437.00 52.75 600 11.38 2.11 4.4357.00 58.00 3 1.50 12.07
490.00 92.33 1,600 17.33 1.38 2.3258.00 59.00 8 2.00 18.84
279.00 188.75 57,400 304.11 0.08 0.9459.00 62.00 287 4.00 67.65
343.00 41.40 600 14.49 1.66 3.8560.00 61.00 3 1.50 12.07
355.00 66.89 1,200 17.94 1.34 2.1961.00 62.00 6 2.00 18.84
243.00 164.39 59,600 362.55 0.07 0.8662.00 65.00 298 4.00 67.65
235.00 28.37 600 21.15 1.13 3.1163.00 64.00 3 1.50 12.07
419.00 78.95 1,600 20.27 1.18 1.9764.00 65.00 8 2.00 18.84
230.00 155.60 62,000 398.46 0.06 0.7965.00 85.00 310 4.00 67.65
153.00 18.47 600 32.49 0.74 2.9066.00 67.00 3 1.50 12.07
505.00 95.15 1,600 16.81 1.43 2.1667.00 85.00 8 2.00 18.84
115.00 13.88 600 43.23 0.56 3.5668.00 69.00 3 1.50 12.07
257.00 48.43 1,800 37.17 0.65 3.0069.00 70.00 9 2.00 18.84
375.00 70.66 2,600 36.80 0.65 2.3670.00 73.00 13 2.00 18.84

2Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One
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PRELIMINARY PRESSURE SEWER- ACCUMULATED RETENTION TIME(HR)
Coventry, Rhode IslandPrepared By:

M. Crowley January 10, 2023

Length of Zone Average Retention
Time (Hr)

Accumulated
Retention Time (Hr)

Connects to
Zone

Zone
Number

Average Fluid
Changes per Day

Accumulated
Total of Pumps

this Zone

Pipe Size (inches) Gallons per 100
lineal feet

Capacity of Zone Average Daily Flow

This spreadsheet was calculated using pipe diameters for: SDR21PVC 200Gals per Day per Dwelling

228.00 27.52 600 21.80 1.10 4.1271.00 72.00 3 1.50 12.07
580.00 109.29 2,000 18.30 1.31 3.0272.00 73.00 10 2.00 18.84
282.00 115.33 5,000 43.36 0.55 1.7173.00 79.00 25 3.00 40.90
144.00 17.38 600 34.52 0.70 3.4874.00 75.00 3 1.50 12.07
161.00 30.34 1,200 39.56 0.61 2.7975.00 77.00 6 2.00 18.84
202.00 24.38 400 16.41 1.46 3.6476.00 77.00 2 1.50 12.07
728.00 137.17 3,200 23.33 1.03 2.1877.00 79.00 16 2.00 18.84
361.00 68.02 800 11.76 2.04 3.1978.00 79.00 4 2.00 18.84
232.00 94.88 9,400 99.07 0.24 1.1579.00 84.00 47 3.00 40.90
230.00 27.76 600 21.61 1.11 2.9780.00 81.00 3 1.50 12.07
377.00 71.04 1,800 25.34 0.95 1.8681.00 84.00 9 2.00 18.84
108.00 13.04 600 46.03 0.52 2.1082.00 83.00 3 1.50 12.07
177.00 33.35 1,200 35.98 0.67 1.5883.00 84.00 6 2.00 18.84
229.00 93.65 12,400 132.41 0.18 0.9184.00 85.00 62 3.00 40.90
242.00 309.56 77,200 249.39 0.10 0.7385.00 90.00 386 6.00 127.92
219.00 26.43 600 22.70 1.06 2.7086.00 87.00 3 1.50 12.07
131.00 24.68 1,400 56.72 0.42 1.6487.00 89.00 7 2.00 18.84
150.00 18.11 400 22.09 1.09 2.3188.00 89.00 2 1.50 12.07
466.00 87.81 3,600 41.00 0.59 1.2289.00 90.00 18 2.00 18.84
188.00 240.48 81,200 337.65 0.07 0.6390.00 92.00 406 6.00 127.92
328.00 61.80 800 12.94 1.85 2.4291.00 92.00 4 2.00 18.84
278.00 355.61 83,200 233.97 0.10 0.5692.00 110.00 416 6.00 127.92
117.00 14.12 600 42.49 0.56 1.9293.00 94.00 3 1.50 12.07
207.00 39.00 1,800 46.15 0.52 1.3694.00 95.00 9 2.00 18.84
251.00 47.29 3,000 63.43 0.38 0.8495.00 110.00 15 2.00 18.84
173.00 20.88 600 28.73 0.84 3.9696.00 97.00 3 1.50 12.07
407.00 76.69 1,800 23.47 1.02 3.1297.00 100.00 9 2.00 18.84

59.00 7.12 600 84.25 0.28 3.3698.00 99.00 3 1.50 12.07
387.00 72.92 1,800 24.68 0.97 3.0799.00 100.00 9 2.00 18.84
298.00 121.87 4,400 36.10 0.66 2.10100.00 103.00 22 3.00 40.90
134.00 16.17 600 37.10 0.65 3.21101.00 102.00 3 1.50 12.07
400.00 75.37 1,600 21.23 1.13 2.56102.00 103.00 8 2.00 18.84
233.00 95.29 6,800 71.36 0.34 1.43103.00 106.00 34 3.00 40.90
221.00 26.68 600 22.49 1.07 3.00104.00 105.00 3 1.50 12.07
184.00 34.67 1,000 28.84 0.83 1.93105.00 106.00 5 2.00 18.84

3Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One
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PRELIMINARY PRESSURE SEWER- ACCUMULATED RETENTION TIME(HR)
Coventry, Rhode IslandPrepared By:

M. Crowley January 10, 2023

Length of Zone Average Retention
Time (Hr)

Accumulated
Retention Time (Hr)

Connects to
Zone

Zone
Number

Average Fluid
Changes per Day

Accumulated
Total of Pumps

this Zone

Pipe Size (inches) Gallons per 100
lineal feet

Capacity of Zone Average Daily Flow

This spreadsheet was calculated using pipe diameters for: SDR21PVC 200Gals per Day per Dwelling

395.00 161.54 9,000 55.71 0.43 1.10106.00 109.00 45 3.00 40.90
107.00 12.92 600 46.46 0.52 2.39107.00 108.00 3 1.50 12.07
426.00 80.27 1,600 19.93 1.20 1.87108.00 109.00 8 2.00 18.84
227.00 92.83 10,800 116.34 0.21 0.67109.00 110.00 54 3.00 40.90

1,465.00 1,873.97 97,800 52.19 0.46 0.46110.00 110.00 489 6.00 127.92

4Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One
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Appendix O 
 

RIIB Application – Coventry, Rhode Island 
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Coventry, RI Storyboards 
  



Wastewater Facility Plan
Public Open House

Town of Coventry, RI

November 17, 2022



Facility Planning Milestones and Anticipated Schedule

Cost Model
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WW Generation 
Workshop #1

Matrix 
Evaluation of 
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60% Facility 
Plan 

Deliverable #3

Public Open 
House

Financial Plan 
Deliverable

90% Facility Plan 
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Public Hearing

Final Plan 
Submission
(End of Feb 

2023)
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2
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22

M
AR

 2
3

90% Facility 
Plan Workshop 

#4

60% Facility Plan 
Workshop #3 

Cost of 
Service & 

Alternatives 
Workshop

End of 
Questionnaire 

Data Input

F&O/Rafteis 
Cost Service 
Workshop

Town Council 
FP Update 
Meeting



Story Boards for Open House
1. Informational Flyer
2. Coordination of Town Documents
3. Upper Dam Pond & Tiogue Lake Water Quality Studies
4. Questionnaire Results (Public Input)
5. Planning Area & Census Tract Mapping
6. Potential Funding Sources 
7. Matrix Evaluation of Prioritized Sewer Extensions
8. Cost Modeling

1. Do Nothing
2. Alternate Cash Flow
3. Customer Impacts – Based on Alternate Cash Flow
4. Comparison of Septic and Sewer Customer – Based on Alternate Cash Flow

9. Typical Timeline for a Sewer Extension Project



WHY?
Sewer Facility Plan Update Required by RIDEM

Facility Planning by Town of Coventry’s Consultant 
Fuss and O’Neill Inc. 

(Summer 2022 – Winter 2023)

PUBLIC PARTICIPATION
Before the facility plan is finalized, the public will be invited

to participate in:

Systems compliant with standards 
may remain.

Repair or replace with advanced 
system.

RESOURCES AVAILABLE TO YOU:

Community Septic System Loan 
Program (CSSLP)

https://www.Rihousing.Com/
community-septic-system-loan-

program-csslp/

Licensed Inspectors, Designers

https://dem.Ri.Gov/environmental-
protection-bureau/water-resources/

permitting/septic-onsite-wastewater-
treatment-3

Planning areas based on 
sensitive areas, constricted lot 

sizes with failed ISDS.

Recommendations may 
include shared treatment 

and groundwater discharge, 
or sewer extension with goal 

to minimize assessments, 
especially for areas with 

limited income.

Tiogue Avenue, and areas in 
Eastern Districts will continue to 
have sewer service and receive 

usage invoices.

PARCELS WITH ON-SITE 
SYSTEMS

SEWER FACILITY 
PLANNING

PARCELS ALREADY 
SEWERED

WASTEWATER PLANNING FOR

Town of Coventry, RI

Need will
determine priority 
for phased sewer 

extension or 
community-based 

shared
systems.

Not every
parcel needs 

sewer
access.

Public 
Awareness

Your
participation is

important!

OPEN HOUSE
DATE: Thursday November 17, 2022
TIME: 6:30 – 8:00 pm
LOCATION: �Coventry Resource and
Senior Center - 50 Wood Street 

No
Planned 
Changes

PUBLIC HEARING
WINTER 2022
Date will be posted on 
the Town’s website.

https://www.coventryri.org/sewer-authority

https://www.Rihousing.Com/community-septic-system-loan-program-csslp/
https://www.Rihousing.Com/community-septic-system-loan-program-csslp/
https://www.Rihousing.Com/community-septic-system-loan-program-csslp/
https://dem.Ri.Gov/environmental-protection-bureau/water-resources/permitting/septic-onsite-wastewater-treatment-3
https://dem.Ri.Gov/environmental-protection-bureau/water-resources/permitting/septic-onsite-wastewater-treatment-3
https://dem.Ri.Gov/environmental-protection-bureau/water-resources/permitting/septic-onsite-wastewater-treatment-3
https://dem.Ri.Gov/environmental-protection-bureau/water-resources/permitting/septic-onsite-wastewater-treatment-3
https://www.coventryri.org/sewer-authority


Coordination of Town Documents

CURRENTLY 
UNDERWAY

FUTURE 
NEEDS

Sewer Facility Plan -
by Fuss and O'Neill & 
Coordination with BETA 

1
Community 
Comprehensive Plan -
by BETA & Coordination 
with Fuss and O'Neill

2

Onsite WW Mgt Plan 
• Coordination of FP Sewer   

Planning Areas & Onsite 
System Areas

• Key to Community Septic 
System Loan Program 
Participation 

3 Sewer Ordinance
• Consider Ordinances from 

Other Towns 
• Coordination of Cost of 

Service & FP 
Recommendations

4 Intermunicipal 
Agreement (IMA)     
with West Warwick

• Coordination of sewer 
ordinance, fees, legal 
requirements for adjacent 
Towns connected to 
Coventry’s collection 
system.

5



Upper Dam Pond & Tiogue Lake
Water Quality Studies

• Incorporate results of previous water 
quality studies
− Upper Dam Pond – June 2019
− Tiogue Lake – August 2022

• External source(s) having negative 
impact on water quality, such as:
− Stormwater Runoff, 
− Failing Septic System(s), 
− Illicit Discharge(s)

• Upper Dam Pond – Phosphorus 
Loading

• Tiogue Lake – Bacteria (Enterococcus)



Questionnaire Results (Public Input)

Over 1,600 Responses out of 9,000 requests (18%)

Septic System
82%

Cesspool
12%

Other
4%

Unknown
2%

TYPE OF ON-SITE WASTEWATER 
TREATMENT SYSTEM  SYSTEM

1-5 Years
7%

6-10 Years
9%

11-15 Years
6%

16-20 Years
7%

21-25 Years
9%

26-30 Years
7%31-35 Years

5%
36-40 Years

5%

40+ Years
15%

Unknown
30%

AGE OF ON-SITE WASTEWATER 
TREATMENT SYSTEM

>1x/year
1%

Annually
37%

Biannually
26%

3-5 years
25%

<1x/5 years
11%

SEPTIC TANK PUMP OUT 
FREQUENCY





Potential Funding Sources
• American Rescue Plan Act (ARPA) Funds

− Briar Point Sewer Extension and Arnold Road Pump 
Station

− Woodland Manor Pump Station

− Sandy Bottom Pump Station

• RIDEM/RIIB SRF Loan and Loan Forgiveness 
Determination
− Facility Plan SRF Loan Availability

• RIIB Municipal Resilience Program & Action 
Grants

• RIIB Municipal Infrastructure Grant Program



Matrix Evaluation
Evaluation Criteria

Environmental Impact Affordability
Onsite Wastewater Treatment 
System Problems In Planning 

Areas

Site Suitability for Continued 
Use of Onsite Wastewater 

Treatment System

Factors Considered

 Proximity to impacted 
waterbody

 Proximity to wetlands

 Census tract median 
household income

 Approximate cost to 
construct sewer

 Necessity for wastewater 
pump station

 Depth to bedrock

 Percentage of reported 
cesspools

 Reported age of existing 
OWTS

 Percentage of repairs 
reported

 Percentage of problems 
reported

 Percentage concerned about 
onsite wastewater treatment

 Median Lot Size

 Parcel Density

 Soil suitability for continued 
onsite wastewater treatment 
systems



Cost Modeling: Connections, Possible 
Sewer Rates, Break-even Point

 $-

 $500,000

 $1,000,000

 $1,500,000

 $2,000,000

 $2,500,000

 $3,000,000

 $3,500,000

 $4,000,000

FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029 FY 2030 FY 2031 FY 2032

Annual Cashflow – No Rate Increases

Operating Expenses PAYGO Existing Debt Service Proposed Debt Service Revenue



Cost Modeling: Connections, Possible 
Sewer Rates, Break-even Point

 $-

 $1,000,000

 $2,000,000

 $3,000,000

 $4,000,000

 $5,000,000

 $6,000,000

 $7,000,000

FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029 FY 2030 FY 2031 FY 2032

Annual Cashflow – Rate Increases and Expanded Service

Operating Expenses PAYGO Existing Debt Service Proposed Debt Service Revenue

− Requires 5% rate increases annually, starting in FY 2024

− Assumes $15,000 assessments for new connection



Cost Modeling: Connections, Possible 
Sewer Rates, Break-even Point

• Customer Impacts for Existing Customers
− A typical residential customer is currently paying approximately $630 

per year for sewer service. With the first step (FY24) of the alternative 
financial plan, that same customer’s bill would increase to 
approximately $655 per year. This amounts to an increase of:
• $25 per year

• $6 per quarter

• $2 per month

• $0.07 per day

− Similar increases are assumed to occur annually over the 10-year 
planning horizon, although the financial plan will be updated 
annually, and necessary adjustments will be made



Cost Modeling: Connections, Possible 
Sewer Rates, Break-even Point

• Customer Impacts for New Customers
− New customers to the sewer system are assumed to be required to pay a 

$15,000 assessment, amortized. An alternative to connecting to the system 
would be an investment and on-going maintenance of a private septic system

 $-
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 $2,500.00

Septic
(Investment +
Maintenance)

Town Sewer
(Assessment +

Rates)

Annual Costs (2024)
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 $500.00

 $1,000.00
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 $2,000.00

 $2,500.00

Septic
(Investment +
Maintenance)

Town Sewer
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Annual Costs (2029)



TYP. Timeframe for a Sewer Extension Project
Approximately 3 to 4 years

DESIGN
~ 1 Year

BIDDING,
CONTRACTOR SELECTION, 

OWNER-CONTRACTOR 
AGREEMENT
~ 3 Months

CONSTRUCTION
~ 1 - 2 Years

(Dependent on extent of project)

PERMIT TO CONNECT
1 Year

• Properly decommission existing on-
site wastewater treatment system 

• Extend building outlet to collection 
system.



Thank You!

845.452.6801

lmarcolini@fando.com

www.fando.com

Laura Marcolini, PE

mailto:teamMember@fando.com
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Appendix Q 
 

Public Hearing Presentation – Coventry, Rhode Island 

  




