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Resiliency improvements include raising the electrical equipment which provides power and control for
the well, to a higher elevation in order to mitigate the potential for flooding impacts.

The Cranberry Wellfield

This is the other groundwater supply for the Town of Spencer. The wellfield is south and east of the
existing wastewater treatment facility and is off of South Spencer Road. The wellfield includes 3
buildings; the building which houses the
well and electrical equipment; the building
used to store and inject chemicals
including sodium hypochlorite for

disinfection and sodium hydroxide for pH - —_ e
adjustment; and the building used for — " -
material and equipment storage. Raise Electrical Transformer

While the ground elevation in the area is seven (7) feet above the 100

year floodplain elevation for the Cranberry River, there are critical
components within the wellfield that could be impacted during
extreme weather. The Motor Control Center (MCC) in the well
building should be protected by placing a barrier at the door to

minimize water getting into the building. Further, the main

transformer just outside the well building should be raised to also Raise Junction Box

protect against flooding. Finally, the distribution box for power and
control in the Chemical Feed and Storage Building should be raised.

Wastewater Pump Station on Meadow Road

This facility is along the edge of Meadow Road j ]ust south of Fourth Avenue and d1rectly adjacent to the
Seven Mile River and its 100 year flood - < '
zone and regulatory floodway. Given it
conveys 10% of the flows to the
wastewater treatment facility, this critical
station, if flooded or disabled, could result

in significant discharge of untreated = R -
: 8 Install Barrier
wastewater to the river. Raise Generator and Fuel Tank 3 ft.

Resiliency recommendations for this facility include protecting/raising the existing generator and

propane tank outside the facility to a higher elevation to protect again potential flooding. They also
include providing a barrier at the entrance of the facility to protect critical electrical components that are
less than 3 feet above the floor.
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UV disinfection system at the discharge end of the Wastewater Treatment Facili

Install Bartier around UV channel

This equipment is in a low-lying area just south of the existing
lagoons and provides disinfection for the treated wastewater just
prior to its discharge to the Cranberry River.

Resiliency recommendations, if this facility were to remain in
place at this location, would include installing barriers around the
UV channel and equipment. The barriers would raise wall
elevations another 3 feet to protect the equipment in the channel

and minimize runoff going through the equipment reducing the
effectiveness of the UV Disinfection system.

Low lying area off Adams Street near Spencer Pond

This area around Spencer Pond has existing sewer and water main that could be affected by flooding due
to significant runoff or overflow of the pond during extreme wet weather events. Further analysis of the
outlet structure should be undertaken to determine if this is sized properly and if the gates currently in
place are operational. Further, a level transducer should be installed to monitor water levels and alert
system operators if water levels are getting high and could adversely affect the area.

8 Cost Summary Discussion

Based on recommendations summarized above, the following is a summary of the budgetary opinions of
construction cost for resilience recommendations at each of the locations and vulnerabilities identified.
They are summarized in Table 2 and Table 3 below for Charlton and Spencer, respectively. Costs
include Contractor’s general requirements including bonds, insurance, permits, and general conditions.
Finally a 25% contingency is included. A range of total costs from minus 15% to plus 30% is shown in
the table rounded to the nearest thousand dollars. Details of the costs for each facility are included in
Appendix A (Charlton) and Appendix B (Spencer).
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Table 2 - Summary of Recommended Resiliency Improvements at Identified Locations
Town of Charlton

Facility Total Cost

Old Worcester Road PS $34,000.00
North Main Street PS $34,000.00
Muggett Hill Road PS $31,750.00
South Sturbridge Road PS $25,000.00
Stevens Park Road PS $61,000.00
Route 20 (MTA 5E) PS $30,000.00
] Hammond Road (MTA 6W) PS $45,000.00
Route 20 PRV $33,500.00

SUBTOTAL $294,250.00

Contractor General Requirements

Building Permits % 0.40% $1,177.00
Builders Risk Insurance % 0.25% $735.63
General Liability Insurance % 1.5% $4,413.75
Contractor Bonds % 1% $2,942.50
GC Field General Conditions % 10% $29,425.00
Contractor's Overhead and Profit % 8% $23,540.00
TOTAL OPINION OF CONSTRUCTION COST $356,484.00

CONTINGENCY % 25% $89,121.00
ROUNDED TOTAL OPINION OF COST (-15% to + 30%) $379,000.00 $579,000.00
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Table 3 - Summary of Recommended Resiliency Improvements at Identified Locations

Town of Spencer

Facility Total Cost
Seven Mile River Wellfield $10,000.00
Cranberry River Wellfield $45,000.00
Meadow Road PS $40,000.00
UV System at WWTF $20,000.00
Low Lying Area Adams Street/Spencer Pond $32,500.00
SUBTOTAL $147,500.00
Contractor General Requirements

Building Permits % 0.40% $590.00
Builders Risk Insurance % 0.25% $368.75
General Liability Insurance % 1.5% $2,212.50
Contractor Bonds % 1% $1,475.00
GC Field General Conditions % 10% $14,750.00
Contractor's Overhead and Profit % 8% $11,800.00
TOTAL OPINION OF CONSTRUCTION COST $178,697.00
CONTINGENCY % 25% $44.,674.00

ROUNDED TOTAL OPINION OF COST (-15% to + 30%) $190,000.00 $290,000.00
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Figures
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Appendix A

Summary and Detail of Costs for Resiliency Improvements
Town of Charlton, MA

F:\P2017\0390\C51\Water_WW_Assessment\MEMORANDUM 05282019 revised final 06242019.docx



FUSS & O'NEILL, INC.
1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19  |sheeT 1 OF

PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Charlton, MA

DESCRIPTION:  Budgetary Opinion of Cost

DRAWING NO. : ESTIMATOR : KMF JcHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Old Worcester Road PS $ 34,000.00
North Main Street PS $ 34,000.00
Muggett Hill Road PS $ 31,750.00
South Sturbridge Road PS $ 25,000.00
Stevens Park Road PS $ 61,000.00
Route 20 (MTA 5E) PS $ 30,000.00
J Hammond Road (MTA 6W) PS $ 45,000.00
Route 20 PRV $ 33,500.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 294,250.00
Building Permits % 0.40% $1,177 $1,177.00
Builders Risk Insurance % 0.25% $736 $735.63
General Liability Insurance % 1.5% $4,414 $4,413.75
Contractor Bonds % 1% $2,943 $2,942.50
GC Field General Conditions % 10% $29,425 $29,425.00
Contractor's Overhead and Profit % 8% $23,540 $23,540.00
TOTAL OPINION OF CONSTRUCTION COST $ 356,483.88
CONTINGENCY % 25% $ 89,120.97

TOTAL OPINION OF COST (-15% to + 30%) $379,000.00 || $ 579,000.00
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FUSS & O'NEILL, INC.
1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 032119 |sheeT 1 OF 1

PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Charlton, MA - Old Worcester Rd. PS

DESCRIPTION: Budgetary Opinion of Cost

DRAWING NO. : ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Furnish and Install Barrier Wall Around Station LF 100 100.00 10,000.00
Foundation for Barrier Wall LF 100 200.00 20,000.00
Opening with Weir Boards LS 1 2,000.00 2,000.00
Weir Boards EA 4 500.00 2,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST 34,000.00
Building Permits % 0.40% $136 $136.00
Builders Risk Insurance % 0.25% $85 $85.00
General Liability Insurance % 1.5% $510 $510.00
Contractor Bonds % 1% $340 $340.00
GC Field General Conditions % 10% $3,400 $3,400.00
Contractor's Overhead and Profit % 8% $2,720 $2,720.00
TOTAL OPINION OF CONSTRUCTION COST 41,191.00
CONTINGENCY % 25% 10,297.75

TOTAL OPINION OF COST (-15% to + 30%) $44,000.00 67,000.00

F:\P2017\0390\C51\Water_WW_Assessment\Cost Estimates\Cost Estimate for Charlton Sites 03292019 kmf.xIsx

( FUSS & O’NEILL




FUSS & O'NEILL, INC.
1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 032119 |sheeT 1 OF 1

PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Charlton, MA - N. Main St. PS

DESCRIPTION: Budgetary Opinion of Cost

DRAWING NO. : ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Furnish and Install Barrier Wall Around Station LF 100 100.00 10,000.00
Foundation for Barrier Wall LF 100 200.00 20,000.00
Opening with Weir Boards LS 1 2,000.00 2,000.00
Weir Boards EA 4 500.00 2,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST 34,000.00
Building Permits % 0.40% $136 $136.00
Builders Risk Insurance % 0.25% $85 $85.00
General Liability Insurance % 1.5% $510 $510.00
Contractor Bonds % 1% $340 $340.00
GC Field General Conditions % 10% $3,400 $3,400.00
Contractor's Overhead and Profit % 8% $2,720 $2,720.00
TOTAL OPINION OF CONSTRUCTION COST 41,191.00
CONTINGENCY % 25% 10,297.75

TOTAL OPINION OF COST (-15% to + 30%) $44,000.00 67,000.00
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FUSS & O'NEILL, INC.

1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 ISHEET 1 OF 1

PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Charlton, MA - Muggett Hill Rd PS

DESCRIPTIO Budgetary Opinion of Cost

DRAWING NO. : _ ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Construct Drainage Swales LF 90 75.00 6,750.00
Raise Electrical Components LS 1 15,000.00 15,000.00
Walkway for Raised Electrical Panels LS 1 10,000.00 10,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST 31,750.00
Building Permits % 0.40% $127 $127.00
Builders Risk Insurance % 0.25% $79 $79.38
General Liability Insurance % 1.5% $476 $476.25
Contractor Bonds % 1% $318 $317.50
GC Field General Conditions % 10% $3,175 $3,175.00
Contractor's Overhead and Profit % 8% $2,540 $2,540.00
TOTAL OPINION OF CONSTRUCTION COST 38,465.13
CONTINGENCY % 25% 9,616.28

TOTAL OPINION OF COST (-15% to + 30%) $41,000.00 63,000.00
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FUSS & O'NEILL, INC.

1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 ISHEET 1 OF 1

PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Charlton, MA - South Sturbridge Rd PS

DESCRIPTIO Budgetary Opinion of Cost

DRAWING NO. : _ ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Construct Drainage Swales LS 1 $ 10,000.00 | $ 10,000.00
Raise Electrical Cabinet on Concrete Pad LS 1 $ 7,500.00 | $ 7,500.00
Raise Ventilation System on Concrete Pade LS 1 $ 7,500.00 | $ 7,500.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 25,000.00
Building Permits % 0.40% $100 $100.00
Builders Risk Insurance % 0.25% $63 $62.50
General Liability Insurance % 1.5% $375 $375.00
Contractor Bonds % 1% $250 $250.00
GC Field General Conditions % 10% $2,500 $2,500.00
Contractor's Overhead and Profit % 8% $2,000 $2,000.00
TOTAL OPINION OF CONSTRUCTION COST $ 30,287.50
CONTINGENCY % 25% $ 7,571.88

TOTAL OPINION OF COST (-15% to + 30%) $32,000.00 || $ 49,000.00
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FUSS & O'NEILL, INC.
1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 ISHEET 1 OF 1

PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Charlton, MA - Stevens Park Rd PS

DESCRIPTIO Budgetary Opinion of Cost

DRAWING NO. : _ ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Construct Drainage Swales LS 1 $ 20,000.00 | $ 20,000.00
Re-set Electrical Panel LS 1 $ 10,000.00 | $ 10,000.00
Re-set Ventilation System LS 1 $ 5,000.00 | $ 5,000.00
Concrete Pads for Electric And Ventilation EA 2 $ 3,000.00 | $ 6,000.00
Re-set Fencing around the Station LS 1 $ 20,000.00 | $ 20,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 61,000.00
Building Permits % 0.40% $244 $244.00
Builders Risk Insurance % 0.25% $153 $152.50
General Liability Insurance % 1.5% $915 $915.00
Contractor Bonds % 1% $610 $610.00
GC Field General Conditions % 10% $6,100 $6,100.00
Contractor's Overhead and Profit % 8% $4,880 $4,880.00
TOTAL OPINION OF CONSTRUCTION COST $ 73,901.50
CONTINGENCY % 25% $ 18,475.38

TOTAL OPINION OF COST (-15% to + 30%) $79,000.00 || $ 120,000.00
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FUSS & O'NEILL, INC.

1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 ISHEET 1 OF 1

PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Charlton, MA - Route 20 MTA 5E PS

DESCRIPTIO Budgetary Opinion of Cost

DRAWING NO. : _ ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Furnish and Install Protective Barrier EA 1 $ 15,000.00 | $ 15,000.00
Furnish and Install Hatch between floors LS 1 $ 10,000.00 | $ 10,000.00
Seal Penentrations between Main and Lower Level LS 1 $ 5,000.00 | $ 5,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 30,000.00
Building Permits % 0.40% $120 $120.00
Builders Risk Insurance % 0.25% $75 $75.00
General Liability Insurance % 1.5% $450 $450.00
Contractor Bonds % 1% $300 $300.00
GC Field General Conditions % 10% $3,000 $3,000.00
Contractor's Overhead and Profit % 8% $2,400 $2,400.00
TOTAL OPINION OF CONSTRUCTION COST $ 36,345.00
CONTINGENCY % 25% $ 9,086.25

TOTAL OPINION OF COST (-15% to + 30%) $39,000.00 || $ 59,000.00
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FUSS & O'NEILL, INC.

1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 ISHEET 1 OF 1

PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Charlton, MA - J. Hammond Rd MTA 6W PS

DESCRIPTIO Budgetary Opinion of Cost

DRAWING NO. : _ ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Furnish and Install Protective Barrier EA 1 $ 15,000.00 | $ 15,000.00
Furnish and Install Hatch between floors EA 2 $ 10,000.00 | $ 20,000.00
Seal Penentrations between Main and Lower Level LS 1 $ 10,000.00 | $ 10,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 45,000.00
Building Permits % 0.40% $180 $180.00
Builders Risk Insurance % 0.25% $113 $112.50
General Liability Insurance % 1.5% $675 $675.00
Contractor Bonds % 1% $450 $450.00
GC Field General Conditions % 10% $4,500 $4,500.00
Contractor's Overhead and Profit % 8% $3,600 $3,600.00
TOTAL OPINION OF CONSTRUCTION COST $ 54,517.50
CONTINGENCY % 25% $ 13,629.38

TOTAL OPINION OF COST (-15% to + 30%) $58,000.00 || $ 89,000.00

F:\P2017\0390\C51\Water_ WW_Assessment\Cost Estimates\Cost Estimate for Charlton Sites 03292019 kmf.xlIsx

‘ FUSS & O’NEILL



FUSS & O'NEILL, INC.
1550 Main Street, Suite 400

Springfield, MA 01103

OPINION OF COST DATE PREPARED : 032119 [sHeeT 1 OF 1
PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects
LOCATION : Charlton, MA - Route 20 PRV
DESCRIPTIC Budgetary Opinion of Cost
DRAWING NO. : ESTIMATOR : KMF |cHECKED BY : KAM
Since 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.
ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Furnish and Install Drainage Improvements LS 1 $ 15,000.00 | $ 15,000.00
PRV Vault Modifications LS 1 $ 15,000.00 | $ 15,000.00
Install New PR Valve EA 1 $ 3,500.00 | $ 3,500.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 33,500.00
Building Permits % 0.40% $134 $134.00
Builders Risk Insurance % 0.25% $84 $83.75
General Liability Insurance % 1.5% $503 $502.50
Contractor Bonds % 1% $335 $335.00
GC Field General Conditions % 10% $3,350 $3,350.00
Contractor's Overhead and Profit % 8% $2,680 $2,680.00
TOTAL OPINION OF CONSTRUCTION COST $ 40,585.25
CONTINGENCY % 25% $ 10,146.31
TOTAL OPINION OF COST (-15% to + 30%) $43,000.00 |[ $ 66,000.00
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Appendix B

Summary and Detail of Costs for Resiliency Improvements
Town of Spencer, MA
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FUSS & O'NEILL, INC.
1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 1 OF
PROJECT : Charlton MVP Project BASIS : Vendor quotes; RS Means; previous projects
LOCATION : Charlton, MA
DESCRIPTION:  Budgetary Opinion of Cost
DRAWING NO. : ESTIMATOR : KMF JcHECKED BY : KAM
Since 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.
ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Seven Mile River Wellfield $ 10,000.00
Cranberry River Wellfield $ 45,000.00
Meadow Road PS $ 40,000.00
UV System at WWTF $ 20,000.00
Low Lying Area Adams Street/Spencer Pond $ 32,500.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 147,500.00
Building Permits % 0.40% $590 $590.00
Builders Risk Insurance % 0.25% $369 $368.75
General Liability Insurance % 1.5% $2,213 $2,212.50
Contractor Bonds % 1% $1,475 $1,475.00
GC Field General Conditions % 10% $14,750 $14,750.00
Contractor's Overhead and Profit % 8% $11,800 $11,800.00
TOTAL OPINION OF CONSTRUCTION COST $ 178,696.25
CONTINGENCY % 25% $ 44,674.06
TOTAL OPINION OF COST (-15% to + 30%) $190,000.00 || $ 290,000.00

F:\P2017\0390\C51\Water_WW_Assessment\Cost Estimates\Cost Estimate for Spencer Sites 03292019 kmf.xIsx



FUSS & O'NEILL, INC.
1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 1 OF
PROJECT : Spencer MVP Project BASIS : Vendor quotes; RS Means; previous projects
LOCATION : Spencer, MA - Seven Mile River Wellfield
DESCRIPTION: Budgetary Opinion of Cost
DRAWING NO. : _ ESTIMATOR : KMF |cHECKED BY : KAM
Since 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.
ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Raise Electrical Equipment LS 1 10,000.00 | $ 10,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 10,000.00
Building Permits % 0.40% $40 $40.00
Builders Risk Insurance % 0.25% $25 $25.00
General Liability Insurance % 1.5% $150 $150.00
Contractor Bonds % 1% $100 $100.00
GC Field General Conditions % 10% $1,000 $1,000.00
Contractor's Overhead and Profit % 8% $800 $800.00
TOTAL OPINION OF CONSTRUCTION COST $ 12,115.00
CONTINGENCY % 25% $ 3,028.75
TOTAL OPINION OF COST (-15% to + 30%) $13,000.00 || $ 20,000.00
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FUSS & O'NEILL, INC.
1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 1

PROJECT : Spencer MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Spencer, MA - Cranberry Wellfield

DESCRIPTION: Budgetary Opinion of Cost

DRAWING NO. : ESTIMATOR : |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Furnish and Install Barrier at Wellhouse Entrance LS 1 10,000.00 10,000.00
Raise Serivce Transformer LS 1 10,000.00 10,000.00
Power Company allowance LS 1 10,000.00 10,000.00
Concrete Pad LS 1 10,000.00 10,000.00
Raise Junction Box in Chemical Building LS 1 5,000.00 5,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST 45,000.00
Building Permits % 0.40% $180 $180.00
Builders Risk Insurance % 0.25% $113 $112.50
General Liability Insurance % 1.5% $675 $675.00
Contractor Bonds % 1% $450 $450.00
GC Field General Conditions % 10% $4,500 $4,500.00
Contractor's Overhead and Profit % 8% $3,600 $3,600.00
TOTAL OPINION OF CONSTRUCTION COST 54,517.50
CONTINGENCY % 25% 13,629.38

TOTAL OPINION OF COST (-15% to + 30%) $58,000.00 89,000.00
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FUSS & O'NEILL, INC.

1550 Main Street, Suite 400
Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 ISHEET 1 OF 1

PROJECT: Spencer MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Spencer, MA - Meadow Road PS

DESCRIPTIO Budgetary Opinion of Cost

DRAWING NO. : _ ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Furnish and Install Barrier at PS Entrance LS 1 $ 10,000.00 | $ 10,000.00
Raise Genereator LS 1 $ 20,000.00 | $ 20,000.00
Raise Propane Tank LS 1 $ 10,000.00 | $ 10,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 40,000.00
Building Permits % 0.40% $160 $160.00
Builders Risk Insurance % 0.25% $100 $100.00
General Liability Insurance % 1.5% $600 $600.00
Contractor Bonds % 1% $400 $400.00
GC Field General Conditions % 10% $4,000 $4,000.00
Contractor's Overhead and Profit % 8% $3,200 $3,200.00
TOTAL OPINION OF CONSTRUCTION COST $ 48,460.00
CONTINGENCY % 25% $ 12,115.00

TOTAL OPINION OF COST (-15% to + 30%) $51,000.00 || $ 79,000.00
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FUSS & O'NEILL, INC.
1550 Main Street, Suite 400

Springfield, MA 01103

OPINION OF COST DATE PREPARED : 03/21/19 ISHEET 1 OF

PROJECT: Spencer MVP Project BASIS : Vendor quotes; RS Means; previous projects

LOCATION : Spencer, MA - Meadow Rd. PS

DESCRIPTIO Budgetary Opinion of Cost

DRAWING NO. : _ ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Furnish and install Concrete Barrier wall around UV LF 60 250.00 | $ 15,000.00
Add entrance and weir boards LS 1 5,000.00 | $ 5,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 20,000.00
Building Permits % 0.40% $80 $80.00
Builders Risk Insurance % 0.25% $50 $50.00
General Liability Insurance % 1.5% $300 $300.00
Contractor Bonds % 1% $200 $200.00
GC Field General Conditions % 10% $2,000 $2,000.00
Contractor's Overhead and Profit % 8% $1,600 $1,600.00
TOTAL OPINION OF CONSTRUCTION COST $ 24,230.00
CONTINGENCY % 25% $ 6,057.50

TOTAL OPINION OF COST (-15% to + 30%) $26,000.00 || $ 39,000.00
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FUSS & O'NEILL, INC.
1550 Main Street, Suite 400

Springfield, MA 01103

OPINION OF COST

DATE PREPARED : 03/21/19 ISHEET 1

PROJECT: Spencer MVP Project BASIS : Vendor quotes; RS Means; previous projects
LOCATION : Spencer, MA - Low Lying Area Adams Street - Spencer Pond

DESCRIPTIC Budgetary Opinion of Cost

DRAWING NO. : ESTIMATOR : KMF |cHECKED BY : KAM

Since 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.

F:\P2017\0390\C51\Water_WW_Assessment\Cost Estimates\Cost Estimate for Spencer Sites 03292019 kmf.xlsx

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST
Hydraulics Analysis -Pond, Storm Drainage and Outlet LS 1 $ 25,000.00 | $ 25,000.00
Furnish and Install Level Transducer LS 1 $ 2,500.00 | $ 2,500.00
Evaluate Gates at Outlet LS 1 $ 5,000.00 | $ 5,000.00
SUBTOTAL OPINION OF CONSTRUCTION COST $ 32,500.00
Building Permits % 0.40% $130 $130.00
Builders Risk Insurance % 0.25% $81 $81.25
General Liability Insurance % 1.5% $488 $487.50
Contractor Bonds % 1% $325 $325.00
GC Field General Conditions % 10% $3,250 $3,250.00
Contractor's Overhead and Profit % 8% $2,600 $2,600.00
TOTAL OPINION OF CONSTRUCTION COST $ 39,373.75
CONTINGENCY % 25% $ 9,843.44
TOTAL OPINION OF COST (-15% to + 30%) $42,000.00 (| $ 64,000.00
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MEMORANDUM

TO: Project Steering Committee

FROM: Erik Mas, PE; Rachael Weiter, EIT
Fuss & O'NEeill, Inc.
1550 Main Street, Suite 400
Springfield, MA 01103

DATE: June 20, 2019
RE: Green Infrastructure Assessment

Integrated Water Infrastructure Vulnerability Assessment and Climate Resiliency Plan
MVP Action Grant — Town of Charlton & Town of Spencer

1. Introduction

Fuss and O’Neill performed a screening-level assessment of potential green infrastructure (GI) retrofit
sites throughout the Towns of Charlton and Spencer (the Towns). The goal of this assessment is to
identify opportunities and develop concepts for site-specific green infrastructure retrofits that achieve
dual objectives: increase flood resiliency by reducing runoff volumes and peak flows and improve or
protect water quality by reducing pollutant loads to receiving waters.

Green infrastructure refers to systems and practices that reduce surface water runoff through the use
vegetation, soils, and natural processes to manage water and create healthier urban and suburban
environments (EPA, 2014). Green infrastructure includes a variety of stormwater management practices
such as bioretention, engineered wetland systems, permeable pavement, green roofs, green streets,
infiltration planters, tree boxes, and rainwater harvesting. These practices capture, manage, and/or reuse
rainfall close to where it falls, thereby reducing stormwater runoff and keeping it out of drainage systems
and receiving waters.

In addition to reducing polluted runoff and improving water quality, green infrastructure can improve
flow conditions in streams and rivers by infiltrating water into the ground, thereby reducing peak flows
during wet weather and sustaining or increasing stream base flow during dry periods, which can be
important for aquatic habitat and fisheries. When applied throughout a watershed, green infrastructure
can help mitigate flood risk and increase flood resiliency. At a smaller scale, green infrastructure can also
reduce erosive velocities and streambank erosion.

Finally, green infrastructure has been shown to provide other social and economic benefits relative to
reduced energy consumption, improved air quality, carbon reduction and sequestration, improved
property values, recreational opportunities, overall economic vitality, and adaptation to climate change.
For these reasons, many communities are exploring the use of and are adopting green infrastructure
within their municipal infrastructure programs.

\\private\dfs\ProjectData\P2017\0390\C51\ Deliverables\Report\Green Infrastructure Tech
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2. Assessment Methods and Findings
The overall green infrastructure assessment consists of three major tasks:

1. Screening-level assessment to quickly identify areas within both communities with the
greatest feasibility for and potential benefits from green infrastructure retrofits,

2. Field inventories of the most promising green infrastructure retrofit opportunities identified
from the screening step,

3. Green infrastructure concept designs for selected retrofit sites.

This technical memorandum documents the methods and findings of the screening-level assessment, as
well as field inventories and green infrastructure concept designs for selected retrofit sites.

21 Site Screening Evaluation

Sites were selected and analyzed using Geographic Information System (GIS) mapping and associated
geospatial data. GIS allows for rapid evaluation of specific land-based attributes that are important for
assessing the feasibility of green infrastructure practices. The assessment used the following site
evaluation criterial and data sources.

e Land Ownership — Publicly-owned (e.g., municipal) sites are most favorable because they
avoid the cost of land acquisition and provide direct control over green infrastructure
construction, maintenance, and monitoring by the municipality. Other publicly-owned sites
such as schools, universities, state facilities, and federal facilities are also potential green
infrastructure candidates.

Publicly-owned properties in the watershed were identified and mapped using the “Tax Parcels
for Query” dataset from MassGIS. Polygons with a “POLY_TYPE” value of “TAX”
(properties that are tax-exempt) were selected, as these are typically municipally-owned
properties or protected parcels. Parcels associated with fire stations, schools (public and
private), libraries, and post offices were also included in the analysis.

e Impaired Waters — In order to locate green infrastructure where it will have the greatest
benefit to water quality, sites were selected that are in close proximity to impaired waters, which
are surface waters that do not meet current water quality standards for specific uses such as
recreation and aquatic life. For this screening-level analysis, sites within 2 miles of a mapped
water quality impairment were assumed to discharge to the impaired water body.

e Subsurface Conditions — Subsurface conditions are key considerations for infiltration-based
green infrastructure retrofits. Soil infiltration capacity, depth to groundwater, depth to restrictive
layers (bedrock, dense till), soil bulk density, and inundation of soils due to flooding are
important soil-based characteristics that can affect the feasibility of infiltration-based green

1 Other site-specific factors such as land area, impervious area, drainage area, subsurface utilities, subsurface
contamination, and storm drainage system capacity are also important considerations for green infrastructure
retrofits.

\\private\dfs\ProjectData\P2017\0390\C51\ Deliverables\Report\Green Infrastructure Tech
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infrastructure retrofits. For the purposes of this screening evaluation, Natural Resources
Conservation Services (NRCS) soil classifications and the Soil Survey Geographic (SSURGO)
database were used to assess the feasibility of infiltration practices at a given site. The following
describes the soils criteria used in the evaluation:

0 Hydrologic Soil Group — Hydrologic Soil Groups (HSGs) mapped by the NRCS
provide an initial estimate of infiltration rate and storage capacity of soils on a site.
Group A soils have the lowest runoff potential (highest infiltration rates) and Group D
soils have the highest runoff potential (lowest infiltration rates) when thoroughly wet.
Soils with higher infiltration capacities are generally better suited for green
infrastructure. HSG mapping provides an initial estimate of infiltration potential; field
investigations are necessary to verify soil conditions for final feasibility determinations
and design purposes.

100-Year Floodplain — Practices installed within the 100-year floodplain are more likely to falil
due to inundation during large floods. For this screening-level analysis, sites outside of the
mapped 100-year floodplain were selected.

Impervious Cover — Water quality impacts are known to occur in surface waters within
drainage basins that have a high degree of impervious cover due to changes in watershed
hydrology and pollutant sources that result from development of the landscape with hard
surfaces. Sites with higher amounts of impervious cover generate more runoff and have greater
potential for runoff reduction through the use of green infrastructure retrofits. Areas with a
high degree of development and impervious surfaces are generally considered high priority for
green infrastructure implementation. Selection criteria included site impervious coverage of
over 30% or at least 1 acre of total impervious cover on a given site.

The site screening process described above was performed by applying each of the screening criteria in
succession, thereby reducing the number of selected sites with each successive screening criterion.

2.2

Site Screening Results

A total of 15 sites were identified based on the GIS-based screening evaluation. This was not a sufficient
number of sites, as the goal was to assess 30 sites. The subsurface conditions and impervious area
criteria were relaxed and an additional 14 public sites were identified for field investigation. The list of
the sites was provided to the Towns for review and comment before proceeding with the field
investigation. Two additional sites were identified for field investigation by the Towns. Following the
initial field investigations based on input from the Project Steering Committee. The sites were reviewed
relative to the screening criteria and visited at a later date to confirm feasibility of potential green
infrastructure

Table 1 lists the 33 sites selected for assessment, while Figures A and B depict the sites in each town.
Aerial photographs of each site are provided in Attachment B.
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Figure 1: Map of potential green infrastructure sites selected for assessment in the Town of Spencer. See

Table 1 for a key to the site numbers.
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Figure 2: Map of potential green infrastructure sites selected for assessment in the Town of Charlton. See
Table 1 for a key to the site numbers.

\\private\dfs\ProjectData\P2017\0390\C51\ Deliverables\Report\Green Infrastructure Tech
Memo\Greenlnfrastructure_TechMemo_20190513.docx

5



0 FUSS & O’NEILL

Table 1. Potential green infrastructure retrofit sites selected for field investigation.

Site
Site Name/Description Address Owner
Number
Town of Charlton
1 Charlton Police Department 85 Masonic Home Road Town of Charlton
5 Charlton Municipal Offices (Charlton )
Town Hall) 37 Main Street Town of Charlton
Open Space in Front of Charlton Town .
3 Hall Route 31 Right-of-Way Town of Charlton
. Dudley-Charlton Regional School
4 Heritage School 34 Oxford Road o
District
. Dudley-Charlton Regional School
5 Charlton Middle School 2 Oxford Road o
District
. 50 Bond Road and 106 Bond Charlton Little League, Charlton
6 Charlton Little League
Road Youth Soccer Inc.
Prindle Lake Park 0 Prindle Hill Road Town of Charlton
Bay Path Vocational School 15 Old Muggett Hill Road Southern Worcester County
Charlton Public Library 40 Main Street Town of Charlton
10 Fields Behind Charlton Public Library 0 Main Streetr Town of Charlton
. Dudley-Charlton Regional School
11 Charlton Elementary School 9 Burlingame Road o
District
12 Glen Echo Lake Access 0 City Depot Road Commonwealth of Massachusetts
13 United States Post Office 56 North Main Street David Peters
14 United States Post Office 9 Power Station Road R&D Alliance LLC (leased to USPS)
15 Charlton Garage 54 North Main Street Town of Charlton
16 Charlton Fire Department Headquarters 10 Power Station Road Town of Charlton
. 12 Dresser Hill Road and 0
17* Maynard Farms Recreation Area . Town of Charlton
Burlingame Road
Town of Spencer
18 Howe State Park 51 Howe Road Commonwealth of Massachusetts
David Prouty High School and Spencer- )
19 ; . o 302 Main Street Town of Spencer
East Brookfield Regional HS Athletic Fields
20 Spencer Town Hall 157 Main Street Town of Spencer
21 Powder Mill Park Meadow Road Town of Spencer
. . Town of Spencer
Spencer Police Department 9 West Main Street
. . Town of Spencer
22 Spencer Fire Department Headquarters 11 West Main Street
. Spencer Rescue & Emergency
Spencer Rescue & Emergency Squad 6 Bixby Road
Squad
23 Richard Sugden Library 117 Main Street Town of Spencer
24 Spencer Water & Sewer Department 3 Meadow Hill Road Town of Spencer
25 Spencer Fairgrounds 46 Smithville Road Town of Spencer
26 O'Gara Park Valley Street Town of Spencer
27 Knox Trail Junior High School 73 Ash Street Town of Spencer

\\private\dfs\ProjectData\P2017\0390\C51\ Deliverables\Report\Green Infrastructure Tech
Memo\Greenlnfrastructure_TechMemo_20190513.docx

6




o FUSS & O’NEILL

Table 1. Potential green infrastructure retrofit sites selected for field investigation.

Site
Site Name/Description Address Owner
Number
28 Luther Hill Park 19 Park Street David P. Durgan
Laurel Hill Park 269 Main Street Town of Spencer
Lake Street School (public amenity 17 Lake Street and 42 Highland
29 . Town of Spencer
portion) Avenue
30 Wire Village School 60 Paxton Road Town of Spencer
Intersection of Lloyd Dyer and Wall
31 Streets Wall Street and Lloyd Dyer Street Town of Spencer
Clark Street Outfall to Muzzy Meadow
32 Clark Street Town of Spencer
Pond
33* Mechanic Street Parking Lot 14, 18, and 20 Mechanic Street Town of Spencer

*Sites requested for assessment after field assessments were complete. Aerial photographs and field forms are not available for
these sites.

3. Field Inventories, Site Selection, and Conceptual Designs

3.1 Field Inventories

Site visits were conducted at the selected sites in December 2018. The sites and adjacent street areas
were walked and visually inspected for potential green infrastructure retrofit opportunities (i.e.,
impervious surfaces connected to the on-site drainage system, available green space to accommodate
new green infrastructure practices, and drainage features that could be enhanced or improved) and
physical site characteristics such as site configuration, drainage patterns, current use, slope, landscaping,
subsurface utilities, design complexity, and maintenance access considerations. Field notes on potential
green infrastructure retrofit sites were recorded using inventory forms developed by the Center for
Watershed Protection (Attachment C) and photographs were taken at each location.

The types of green infrastructure retrofits with potential applicability in both communities include:

o Bioretention/bioswales, including roadside bioswales or linear bioretention.

e Belowground infiltration systems, including infiltrating catch basins (with appropriate
pretreatment), dry wells, or linear infiltration systems.

e Permeable pavement (sidewalks, on-street and parking lot parking spaces, and low-traffic areas).

e Tree boxes and tree planting (primarily streetscape applications).

e Water harvesting and reuse.

3.2 Sites Selected for Concept Designs

Based on the findings of the field inventories, green infrastructure retrofit opportunities were identified
at most of the sites visited (see Attachment D for potential retrofit suggestions). Ten of these sites
were chosen for development of concept designs consistent with the project scope and available budget
for this task. These sites were selected because they: (1) have the greatest feasibility for green
infrastructure retrofits and (2) provide the best opportunities to infiltrate (i.e., reduce) or filter runoff.

F:\P2017\0390\C51\Deliverables\Report\Green Infrastructure Tech Memo\Greenlnfrastructure_TechMemo_20190513.docx 7
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Many of the sites are also in highly visible, public locations and therefore provide good demonstration

value. The ten sites are listed in Table 2.

Table 2. Sites selected for development of green infrastructure design concepts.

Conpept . Green Infrastructure Project Cost
eI SIBIEE BMP Type Estimate
Number yp
Town of Charlton
Bioretention
1 Heritage School Roof Runoff Capture and Reuse $513,000*
Regrade and consider elevating access road
Green Roof
2 Charlton Middle School Bioretention $426,000*
Roof Runoff Capture and Reuse
Infiltration
3 Charlton Elementary School Bioretention $49,000
Native Plantings
4 Prindle Lake Park Bioretention $28,000
Maynard Farm Recreation Area Bioretention $44,000
Town of Spencer
6 Howe State Park Pavement Removal $51,000
Bioretention
Bioretention
7 Mechanic Street Parking Lot Underground Infiltration $495,000
Permeable Pavers
8 Spencer Town Hall Bioretention (with Improved Pedestrian Access) $441,000
Pavement Removal
. . Bioretention
9 Richard Sugden Library Permeable Pavers $20,000
10 0O'Gara Park Rlpgrlan Buffer Restoration $11,000
Native Plantings

*Cost estimate does not include costs for roof runoff capture and reuse for irrigation.

3.3 Design Concepts

Green infrastructure retrofit design concepts were prepared for the selected sites. The design concepts
reflect opportunities for infiltration and/or water quality treatment at each site. BMPs were sited to
capture and infiltrate/treat the 1-inch Water Quality Volume (WQV), where possible. Opportunities
were also evaluated to manage additional runoff from on-site and off-site drainage areas.

The retrofit design concepts, including planning-level costs and estimated pollutant removals, are
presented on the concept sheets in Attachment D. Each concept sheet includes a general site
description, the proposed retrofit concept, field images with renderings of retrofit opportunities (where
available), typical details of recommended BMPs, and estimates of pollutant removal, runoff reduction,
and cost. Sizing calculations for the recommended bioretention practices are provided in Attachment

E.

Preliminary, planning-level costs were estimated for the site-specific concepts based upon unit costs
derived from published sources, engineering experience, and the proposed design concepts. A 30%
contingency is used to account for the costs of design and permitting. A more detailed breakdown of
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estimated costs, including operation and maintenance costs and total annualized costs based on the
anticipated design life of each practice, is provided in Attachment F.

The green infrastructure retrofit concepts presented in this technical memorandum provide potential on-
the-ground projects for future implementation. They also serve as examples of the types of projects that
could be implemented at similar sites throughout the watershed. It is important to emphasize that these
design concepts are not detailed designs. Individual project proponents (e.g., municipalities, school
districts, Commonwealth of Massachusetts) are responsible for evaluating the ultimate feasibility of, as
well as design and permitting for, these and similar site-specific concepts.

Attachments: Attachment A: Aerial Photographs of Potential Green Infrastructure Retrofit Sites
Attachment B: Field Sheets
Attachment C: Spreadsheet of Potential Green Infrastructure Retrofit Sites
Attachment D: Retrofit Design Concepts
Attachment E: Bioretention Practice Sizing Calculations
Attachment F: Planning Level Cost Estimates

\\private\dfs\ProjectData\P2017\0390\C51\ Deliverables\Report\Green Infrastructure Tech
Memo\Greenlnfrastructure_TechMemo_20190513.docx 9
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Attachment A

Aerial Photographs of Potential Green Infrastructure Retrofit Sites
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Attachment B

Field Sheets
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Retrofit Reconnaissance Investigation
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Retrofit Reconnaissance Investigation

PROPOSED RETROFIT

EI/Recharge

[] Repair

l%l}pose of Retrofit:

Water Quality
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] Channel Protection
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Proposed Treatment Option:
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@Qﬂ{)‘h}/‘& (OOC ('U\DGFF ?ar RoCc ol %‘6\90 y \,\@UQ{,) O ‘\W‘“! 13{5{0”
@Qo)()\re'*{" Qs Slaadls verges {0 maeln Wmmqr ot VYo Wbloretentan
o cwp%we/mwﬁfe C,m\rvﬁ\t() olfw’mc\f\) Stoasot 6 wesklowals . ..

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

w(;/vw/\—ﬁ?

B). | (lank wy Solk e Plass du fo i St vse)

Evidence of high water table (gleying, saturation):

| SITE CONSTRAINTS .
Adjacent Land Use: Access:
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[] Industrial ] Transport-Related ] Park Constrained due to
[] Undeveloped [ ] Other: [] Slope [] Space
Possible Conflicts Due to Adjacent Land Use? [ ] Yes [ ] No [] Utilities [ ] Tree Impacts
If Yes, Describe: A [ Structures - [_] Property Ownership
o 3 ' : T [] other: gl L
Conflicts with Existing Utilities: Potential Permitting Factors:
[[] None Dam Safety Permits Necessary ~ [_] Probable@?~Not Probable
4 Unknown Impacts to Wetlands ] Probable [] Not Probable:
Yes Possible Impacts to a Stream . [L] Probable [ Not Probable
El-. Sewer FloodplainvFill [] Probable [ Not Probable
] O Water Impacts to Forests ] Probable [X] Not Probable
[.] M Gas Impacts to Specimen Trees * robable [_] Not Probable
i ] Cable How many?
] u Electric Lf ~ Approx. DBH
O @/ Electric to Streetlight
], | Overhead Wires ~Other factors:
Ll = Other:
Soils: Ll L :
“Soil auger test holes: Yes No ~ . ' -
~ Evidence of poor infiltration (clays, fines): [] Yes [INo ]At / % 6 0¢ \ a9
Evidence of shallow bedrock: []Yes [INo { '
[ Yes ' ’ :
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PROPOSED RETROFIT

Purpose of Retrofit:
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If Yes, Describe: 8 Structures  [_] Property Ownership
] Other:
Conflicts with Existing Utilities: Potential Permitting Factors:
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= 1T "Other: '
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UNIQUE SITE ID: é

DATE: (2/8/|Y ASSESSEDBY: R/ (y [{F| CAMERAID: ) PICTURES: //./5 A1/
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION -
Name:Char(bonr Holica D‘?f”L
Address:_$3 Mosenic Home Kong/
Ownership: ;%Public [] Private  [[] Unknown
If Public, Government Jurisdiction: Local  [] State [Jpor [] Other:
Corresponding USSR/USA Field Sheet?  [] Yes [JNo If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] ExistingPond [ ] Above Roadway Culvert [] Hotspot Operation  [] Individual Rooftop
[ ] Below Outfall [ ] In Conveyance System [] Small Parking Lot [_] Small Impervious Area
[JInRoad ROW  [] Near Large Parking Lot [] Individual Street [ ] Landscape / Hardscape
[] Other: [] Underground [] other:
DRAINAGE AREA TO PROPOSED RETROFIT
Drainage Area = Drainage Area Land Use h T
Imperviousness = % [[] Residential Institutional
Impervious Area = [] SFH (< 1 ac lots) [] Industrial
—— [[] SFH (> 1 ac lots) [] Transport-Related
N [] Townhouses [] park
O Multi-Family O Undeveloped
[] commercial [ other:
EXISTING STORMWATER MANAGEMENT
Existing Stormwater Practice: [ Yes [INo [ Possible

If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

Page 1 of 4

o

Unique Site ID:




e

Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT
pose of Retrofit
gWater Quality [] Recharge [] Channel Protection [] Flood Control
[] Demonstration / Education [ Repair ] oOther:

Proposed Treatment Option:
[] Extended Detention  [_] Wet Pond [] Created Wetland [] Bioretention

ﬁFiltering Practice [] Infiltration  [] Swale ] Other: KM"’ Voo f"JS;?

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
No infiltefion
Rest S si¥¢ (” ‘ Q'

\o“‘ prefe cechviant (’Z'»{OU 9l of cvao/

Hes N O‘M—HCZ IS edaoye o B
/ u"(.U-’J(/ez ~

X\/‘q swil fratmet o0 goacl / U gk o e Cafel &5

/‘ esferis? W/M/

for yas lretme. / / mftf before d

SITE CONSTRAINTS

Adjacent Land Use Access

[] Residential | [ ] Commercial k] Institutional [] No Constraints

[] Industrial \%Transport-Related [ ] Park Conrgtrained due to

[] Undeveloped [ ] Other: Slope X] Space

Possible Conflicts Due to Adjacent Land Use? [ ] Yes [ ]No [] Utilities [] Tree Impacts

If Yes, Describe: [] Structures  [] Property Ownership
[] Other:

Conflicts with Existing Utilities: Potential Permitting Factors:

[] None Dam Safety Permits Necessary Probable Not Probable

[] Unknown Impacts to Wetlands Probable ot Probable

Yes Possible kit Impacts to a Stream Probable ¥/ Not Probable

O Sewer M Floodplain Fill [[] Probable T¥] Not Probable

O ] Water Impacts to Forests [[] Probable ] Not Probable

O ] Gas Impacts to Specimen Trees [] Probable [ Not Probable

O O] Cable How many?

O ¥ Electric Approx. DBH

| O Electric to Streetlights

] Overhead Wires Other factors:

[l ] Other:

Soils: g 0

Soil auger test holes: Yes [ | No N /

Evidence of poor infiltration (clays, fines): [(JYes [INo C b Soi ‘S

Evidence of shallow bedrock: [] Yes []No

Evidence of high water table (gleying, saturation): [ ] Yes []No

3

Page 2 of 4 Unique Site ID: -




Retrofit Reconnaissance Investigation RRI
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Retrofit Reconnaissance Investigation

DESIGN OR DELIVERY NOTES

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[] Confirm property ownership

[] Confirm drainage area

[[] Confirm drainage area impervious cover
[] Confirm volume computations

[] Complete concept sketch

[] other:

[] obtain existing stormwater practice as-builts

[] Obtain site as-builts

[[] Obtain detailed topography
[[] Obtain utility mapping

[] Confirm storm drain invert elevations

[ Confirm soil types

INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

MM ?t‘ox‘}m&% i
exishng rrd—u’afﬂ’\-v\w" D CH.

N

SITE CANDIDATE FOR FURTHER INVESTIGATION:

IF YES, TYPE(S): N Al Ploanticas

Is SITE CAND}DATE FOR EARLY ACTION PROJECT(S): L IYES
IF NO, SITE CANDIDATE FOR OTHER RESTORATION Pnomc*r(s) [3 YES

Page 4 of 4
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Retrofit Reconnaissance Investigation

RRI

WATERSHED: (_fig A0

SUBWATERSHED:

UNIQUE SITE ID:

4

ASSESSED BY: 1, NF

CAMERAID: 7

PICTURES: }5.'53 =

DATE: (1/4 /)%

GPS ID: LMK ID: LAT: LONG:

SITE DESCRIPTION

Name:_Chor(ton Town /’h//

Address:

Ownership: Public [ ]Private [ ] Unknown

If Public, Government Jurisdiction: Local []State [JDOT  []Other:

Corresponding USSR/USA Field Sheet? [ ] Yes [ No If yes, Unique Site ID:

Proposed Retrofit Location:

Storage On-Site §

[] Existing Pond [] Above Roadway Culvert [[] Hotspot Operation E Individual Rooftop

[] Below Outfall [] In Conveyance System Small Parking Lot [[] Small Impervious Area

[] In Road ROW [] Near Large Parking Lot [] Individual Street [] Landscape / Hardscape
Other: [] Other:

DRAINAGE AREA TO PROPOSED RETROFIT

[] Underground

Drainage Area =
Imperviousness =
Impervious Area =

%

Notes:

Drainage Area Land Use:

[] Residential
[[] SFH (< 1 ac lots)
[C] SFH (> 1 ac lots)
[] Townhouses
[l Multi-Family

] Commercial

?nstituﬁonal
Industrial

[[] Transport-Related
] park

[[] Undeveloped

[] other:

EXISTING STORMWATER MANAGEMENT ~ \

Existing Stormwater Practice:
If Yes, Describe:

[] Yes XNO

[] Possible

\

J

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

Naﬂh"i\‘oh*dd +s Storm s%ﬁ‘*‘m

Kot olrmit '
Smgu etk fusi) /;O/Cwély (o4

Page 1 of 4
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT
urpose of Retrofit:
Water Quality [] Recharge [[] Channel Protection ] Flood Control
Demonstration / Education [] Repair [] Other:

Proposed Treatment Option:
[] Extended Detention [ ] WetPond [ ] Created Wetland [] Bioretention :
Il Filtering Practice [J infiltration  [] Swale [] other: \Qa‘ 0 barrelS

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

Care cave bareels o emincel gupdin bels bokind o hat!
(goOJ PM!MO v Sentor Center onSite N
Fossi ble loior&?%‘HOf/S«}omeUM {0 aleac@T ﬁdo{ (owwsl/up,)

SITE CONSTRAINTS
Adjacent Land Use: Access:
ﬁResidential [] Commercial [] institutional [] No Constraints

Industrial Il Transport-Related Park Constrained due to

Undeveloped [] Other: ) lope Space
Possible Conflicts Due to Adjacent Land Use? [J Yes [JNo Utilities Tree Impacts
If Yes, Describe: Structures  [2] Property Ownership

[] Other: :

Conflicts with Existing Utilities: Potential Permitting Factors:
[[] None Dam Safety Permits Necessary [] Probable [/] Not Probable
[[] Unknown Impacts to Wetlands [] Probabl Not Probable
Yes Possible Impacts to a Stream [] Probable [] Not Probable
] X Sewer Floodplain Fill [] Probable [A Not Probable
™ Water Impacts to Forests [[] Probable{_] Not Probable
J | Gas Impacts to Specimen Trees [] Probable JZNot Probable
Il % Cable How many?
] Electric Approx. DBH
] J Electric to Streetlights
Il Overhead Wires Other factors:
[ [l Other:
Soils: .
Soil auger test holes: [JYes [JNo eId son ls
Evidence of poor infiltration (clays, fines): [] Yes No Sl R
Evidence of shallow bedrock: ‘%Yes % No Bemindl bwild Y N pore e G
Evidence of high water table (gleying, saturation): Yes No

Page 2 of 4 Unique Site ID: 97



Retrofit Reconnaissance Investigation
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

%Conﬁrm property ownership [[] Obtain existing stormwater practice as-builts
Confirm drainage area [_] Obtain site as-builts
[] Confirm drainage area impervious cover [_] Obtain detailed topography
[[] Confirm volume computations “B< Obtain utility mapping
[] Complete concept sketch [[] Confirm storm drain invert elevations
[ Confirm soil types
] other:

INITIAL FEASIBILITY AND CONSTRUCTIO CONSIDERATIONS

Qelol &NWW/?/’
U{—»‘U% Y Tich

- SITE CANDIDATE FOR FURTHER INVESTIGATION: [ lyss
IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S):  [lyes [
IF NO, SITE CANDIDATE FOR OTHER RESTORATION PROJECT(S): []YES |
. FEvysTeES): , -

Page 4 of 4 Unique Site ID: fa
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Site Number: 4
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Site Name: ‘J&mﬂﬁ%&&i—ﬂﬁl

Site Number: 4
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CNES/Altbus DS, USDA, USES, Acro @RI, ICN, £ng fhe EI8 User
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Retrofit Reconnaissance Investigation RRI

WATERSHED: /” me SUBWATERSHED: UNIQUESITEID: &
DATE: ‘\L;/ d / Y ASSESSED BY: X)), f)¢ | CAMERAID: Z PICTURES:
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION : o .
Name:_ Chartton l.l(}@%/
Address: )
Ownership: Public []Private [] Unknown
If Public, Government Jurisdiction: Local [JState []DOT [ Other:
Corresponding USSR/USA Field Sheet? [J Yes [JNo If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond  [_] Above Roadway Culvert [] Hotspot Operation \Elndividual Rooftop
] Below Outfall [] In Conveyance System A Small Parking Lot Small Impervious Area
[J In Road ROW E Near Large Parking Lot [] Individual Street Landscape / Hardscape
[ other: 1 Underground [] Other:
DRAINAGE AREA TO PROPOSED RETROFIT ' =
Drainage Area = Drainage Area Land Use:
Imperviousness = % [] Residential %Jnstitutional
Impervious Area = [[] SFH (< 1 ac lots) Industrial
—— [] SFH (> 1 ac lots) %Transport-Related
W [] Townhouses Park
[] Multi-Family [[] Undeveloped
[] Commercial [] oOther:
EXISTING STORMWATER MANAGEMENT e
Existing Stormwater Practice: [ Yes SNo [] Possibl

If Yes, Describe:
Lowser Partdfd 10T - sthe cokcl loasias

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
Cousthnned , balb- evt avte N A% 'S qreem <
C;\Cb() g (_,:»\;7;?.1_'7 '{?\/"D /\.k 4o l{,')‘,’vc'\;g A VS S ’CC\ b: P’AW'%

(<

“/“ K‘U E ‘0 \/\ \d-\\’ 0/\ <> ‘::\'\(L/\ 4:7 \Zk‘ﬁ‘ ¢ ? “"\( ‘\/“ C-\ LC’\/\—\A (/(:h\/\/\&_ ‘;L’/JC‘," 2
0 (kS [Glurbhd 4 el ) on gl 5042 E Seako\B  ane e
- -0 : k j 4 ~ i 1
o SovEkia S e S o i (),.wﬁvo(' Q&i{&‘ \/\f\ (Qfo N anhvannde e
o’ y

War Menmaontad  vvoubuwraandk  matvua fs\f)”\,\,x vk oa)ﬂ'&.,,

LAyt vt Lok . Gveen < gyt (S Lanvek-—&K  adpoge
Sy K‘)v\/\cf\f"\-; a ‘ Pfyv \’{’ \%’X T, AN | D Wb SPov s e all ¥
Cov NG 0w I N o 1) aated: A v < H\i AT stovin

s
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Retrofit Reconnaissance Investigation

RRI

PROPOSED RETROFIT
Purpose of Retrofit: » :
Water Quality [] Recharge [] Channel Protection [] Flood Control
Demonstration / Education ] Repair [ other:
b X RNV AN A /.&C W S DS P . <,'-H\’"Dr-—<_/ awn v\rvr\;\wcv . A “V\/\'\/"ZJL. \—q\,“{“'_)
oo GVBAa 4 tTAaA A< ‘/\\-c?/jfv'b«_@\ \,v/ e ANTRVDOA D 3 an ko '
e SR a2t buda Tof KT o gk Ty ?uwhuaz
\ 1) / £ - / f
N T A (N TN o f ’ll—-»“éé—&‘\\/w? 2SN l( Soma ’\\A\fl A ¢
il ) 200G v
P\,m AN (1,\\646\ 'PLC\’V\‘K\\/\A{ AS ledvn i\/wf 6\,(,(/\ J(-o kjﬁv\\, N
6t dee cALBS v~ W (Pé{,\\ﬂ/\&h g < 3\1/\/ eydw»f Vil o0 {l

Proposed Treatment Option:
[] Extended Detention  [_] Wet Pond
[] Filtering Practice [] Infiltration

[] Created Wetland
[] Swale

[] other:

m Bioretention ﬁaz\ o

W

» Yy
'\/\,t/\(\»'\t"{'

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

Swall fuh iam(m near odtoloor '/ma{?/%/a;! room  area

SITE CONSTRAINTS

Adjacent Land Use:
Q}}:esidential ] Commercial

[S1nstitutional

Access:

] No Constraints

[] Industrial J Transport-Related @/Park Constrained due to

[J Undeveloped [] Other: lope EtSpace

Possible Conflicts Due to Adjacent Land Use? [J Yes [INo (1 utilities [=1 Tree Impacts

If Yes, Describe: [dStructures [ Property Ownership
[] other:

Conflicts with Existing Utilities: Potential Permitting Factors:

[[] None Dam Safety Permits Necessary [] Probable [/] Not Probable

Unknown Impacts to Wetlands [] Probable //] Not Probable

Yes Possible Impacts to a Stream [[] Probable /] Not Probable

OJ Sewer Floodplain Fill [[] Probable |7 Not Probable

n Water Impacts to Forests Il Probable Not Probable

[ Gas Impacts to Specimen Trees [AA Probable [_] Not Probable

Il )Z Cable How many?

] )Zr Electric Approx. DBH

B 1] Electric to Streetlights

O Overhead Wires Other factors:

1 ] Other:

Soils: o~ 1 va b3

Soil auger test holes: [ Yes No s /t) o

Evidence of poor infiltration (clays, fines): [ Yes No

Evidence of shallow bedrock: [ Yes No

Evidence of high water table (gleying, saturation):  [] Yes No

Page 2 of 4
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Retrofit Reconnaissance Investigation RRI
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[J Confirm property ownership [[] Obtain existing stormwater practice as-builts
[] Confirm drainage area [[] Obtain site as-builts

[] Confirm drainage area impervious cover [[] Obtain detailed topography

[[] Confirm volume computations [[] Obtain utility mapping

[[] Complete concept sketch [ Confirm storm drain invert elevations

[] Confirm soil types
[] Other:

INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS ‘ i
/,(740/ Jape Cnov / g/qa,% /»mf//wmﬂyé/{:onf\ 80t s\
A ngvdf

SITE CANDIDATE FORFURTHERINVES’I’IGA’I‘ION, .

Page 4 of 4 Unique Site ID: 5
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Site Name: Charlton Library
Site Number: 5 A
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Retrofit Reconnaissance Investigation

Choclbon

RRI

SUBWATERSHED:

WATERSHED: S ayeettc

UNIQUE SITE ID:

=

patE: |2/ (2.)|¢ ASSESSED BY: 2, NS

CAMERA ID: 2

PICTURES:

GPS ID:

LMK ID:
SITEDESCRIPTION

LAT:

LONG:

[ Other:
DRAINAGE AREA Tt

'ROPOSED RETROFIT

Drainage Area =
Imperviousness =
Impervious Area =

%

Notes:

[] Underground

EXISTING STORMWATER MANAGEMENT

[ Yes mo

Existing Stormwater Practice:
If Yes, Describe:

[] Possible

Drainage Area Land Use
[[] Residential
[[] SFH (< 1 ac lots)
] SFH (> 1 ac lots)
[] Townhouses
] Multi-Family
[] Commercial

Name:_ (N o Lo

Address:

Ownership: Public [ ] Private [_] Unknown

If Public, Government Jurisdiction: Local [ State I pot [] Other:

Corresponding USSR/USA Field Sheet?  [] Yes [ No If yes, Unique Site ID:

Proposed Retrofit Location:

Storage On-Site

[] Existing Pond [] Above Roadway Culvert [] Hotspot Operation [] Individual Rooftop
Below Outfall [] In Conveyance System Small Parking Lot M Small Impervious Area

M1n Road ROW  [ANear Large Parking Lot [] Individual Street A Landscape / Hardscape

] Other:

.
.

[] Institutional

[] Industrial

[] Transport-Related
[] Park ’
[] Undeveloped

[] Other:

Describe Existing Site Conditions, Including Existing Site

e~ NE covvun-. Sheet $\
Sw faee g o A
X Fevvo- ACV

M-t o NW 97 .

Senenv e ginaa 2 d,\/mwa,y, \oas

Drainage and Conveyance

OV~
[ access

\Ov(/\'C(/\ ’
A3 S voad \’VG

OO\

Jd

Ms L ‘e\/ovvbv’(t" V)w\\d(/’\"@
N W Covrn od= bbu g
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Retrofit Reconnaissance Investigation RRI

' PROPOSED RETROFIT

Pyrpose of Retrofit:

IE)’(ater Quality %Recharge [[] Channel Protection E Flood Control
R

Demonstration / Education epair [] Other:

’@q{‘&n.: lest s 18 MadDy '\Occdﬁo() h S;rzxﬂ" of &Mﬂ@[

Proposed Treatment Option:

[] Extended Detention  [_] Wet Pond [] Created Wetland Bioretention .

[l Filtering Practice ] Infiltration Q/Swale Other: M\ ) ’\“(/Cj‘on wdl
=

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

——— i J(:DM \D\QJdW,““ A sris %{rﬁf;ﬁor\ wd( n 'Pow
Loos F‘do( /\ : i deal P ' Slegs o e
: kau&m%é}uﬂ*lf /?‘U‘%& i i 4

odtoc. of slope |
>2 @o%mh‘a)( Sides for- domo. \otorekorton pesing @ &m‘f Sto

SITE CONSTRAINTS -

e Asadd]

2 5%

Adjacent Land Use: Access:

Efzsidential ] Commercial Institutional [] No Constraints

[ ] Industrial [ ] Transport-Related [_] Park Constrajned due to

E’&fdeveloped ] Other: Slope Q/Space

Possible Conflicts Due to Adjacent Land Use? [ ] Yes [] No A tilities [ Tree Impacts

If Yes, Describe: B)Sjtructures ] Property Ownership
[] Other:

Conflicts with Existing Utilities: Potential Permitting Factors:

[] None Dam Safety Permits Necessary [] Probable @ Not Probablg

E’gnknown . ‘ ; . Impacts to Wetlands [ Probable [ ] Not Probable

Yes Possible Impacts to a Stream [] Probable Zlﬁot Probable

O O Sewer Floodplain Fill [l Probable [] Not Probable

[l g Water Impacts to Forests E(grobable [] Not Probable

Il Gas Impacts to Specimen Trees [[] Probable [] Not Probable

0 % " Cable - How many? ‘ . .

] ~ Electric o Approx. DBH

] ] Electric to Streetlights

=] 4 Overhead Wires Other factors:

] [] ° Other:

Soils: / ] B

Soil auger test holes: Yes 5 No é > \ :

Evidence of poor infiltration (clays, fines): Yes No / A

Evidence of shallow bedrock: @powﬂt&% Yes [ ] No D y SOV‘, \ ?

Evidence of high water table (gleying, saturation): Yes | No

Page 2 of 4 Unique Site ID: %
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Retrofit Reconnaissance Investigation RRI

"DESIGN OR DELIVE

Site in %6061 S\/\g&?ﬁ .

Mosf be ol to Suad el ?meos@‘? ?%AﬁJS OL)/ one %t‘ouv'l' (aM

y 8wmo¢ (Jroeosak—'meua/ \pesst do (\Q()M(ﬂ botk octess
%oo’k

Ne im%e,dﬁcﬁ used on site

| FOLLOW-UP NEEDE

[] Confirm property ownership [] Obtain existing stormwater practice as-builts

[] Confirm drainage area [] Obtain site as-builts

] Confirm drainage area impervious cover [] Obtain detailed topography

[] Confirm volume computations ] Obtain utility mapping

[] Complete concept sketch ] Confirm storm drain invert elevations
Confirm soil types i

D Other: {

&s e? @:@\ L-ch \xn“ed 00 S\*“F—Q Yuz;ng “to @WKCM
s condure

kosy fasile el For 10filretion (For ooy coell

LL;H\/X am
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Site Name: Charlton Elementary School
Site Number: 7
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Retrofit Reconnaissance Investigation

RRI

SUBWATERSHED:

WATERSHER=S penerss Clrarton

UNIQUE SITEID: &

DATE: 1Z°1% - | § ASSESSED BY: R 1 §

CAMERA ID: 2

PICTURES:

GPS ID: LMK ID:

SITEDESCRIPTION ' -
R PATH Voo thefﬁ

LAT:

LONG:

Name:
Address:
N
Ownership: 7] Public  [] Private \% Unknown
If Public, Government Jurisdiction: [ Local [ State DOT [ Other:
Corresponding USSR/USA Field Sheet? [ ] Yes [ No If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[ ] Existing Pond  [_] Above Roadway Culvert [ ] Hotspot Operation ~ [_] Individual Rooftop
[ Below Outfall [ ] In Conveyance System [] Small Parking Lot~ [_] Small Impervious Area
[ ]InRoad ROW [ ] Near Large Parking Lot [] Individual Street [] Landscape / Hardscape

D Other

0 PROPOSED RETROFIT

[] Underground

] oOther:

Dralnage Area =
Imperviousness =
Impervious Area =

%

Notes:

EXISTING STORMWATER MANAGEMENT

Drainage Area Land Use:

[] Residential
[] SFH (< 1 ac lots)
[] SFH (> 1 ac lots)
] Townhouses
] Multi-Family

] commercial

[] Institutional

[] Industrial

[] Transport-Related
[ park

] Undeveloped

] Other:

DNO

Yes

Existing Stormwater Practice:
If Yes, Describe:

[] possible

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

M A ‘75’l\/L, < fovvwssko lpasits Lor oldn
feoc  wes &F
\ Mo enboee S svwova\,q-

MOH’/M}L rvna ok E
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT

Purpose of Retrofit:
Water Quality [] Recharge [] Channel Protection [] Flood Control
Demonstration / Education [] Repair [] Other:

Proposed Treatment Option:

[]Extended Detention  [_] Wet Pond ;} Created Wetland EBioretention lioeos

[] Filtering Practice [ Infiltration ] Other:

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

BY treAerty o swoda gﬂ% ook, W(S \0_]..) *——‘Dzjcb-m) 1A _?@Q.
.,a)\or)o&g{ob-, Jo capting + Jreak Soore ek~

SITE CONSTRAINTS . ,
Adjacent Land Use: Access:
] Residential  [] Commercial [] Institutional ] No Constraints
- [ ] Industrial [] Transport-Related [_] Park Constrained due to
\E’Undeveloped [] Other: [] Slope [] Space
Possible Conflicts Due to Adjacent Land Use? []Yes [1No [] Utilities [] Tree Impacts
If Yes, Describe: [] Structures ~ [_] Property Ownership
[] Other:

Conflicts with Existing Utilities: Potential Permitting Factors:

4[] None Dam Safety Permits Necessary ~ [_] Probable [/] Not Probable

] \gl Unknown 4 y | Impacts to Wetlands : ] Probable Not Probable
Yes Possible ‘ .y Impacts to a Stream [] Probable ,Zl Not Probable
] Sewer STy | Floodplain Fill J [] Probable Z Not Probable °
]/ Water et Impacts to Forests . " [] Probable [ 7] Not Probable
[] Gas Impacts to Specimen Trees [] Probable [ /] Not Probable
D JZI " Cable " How many? ’ .
L] AL Electric I .. Approx. DBH
] O Electric to Streetlights
L] Overhead Wires et Other factors:
| i Other: ’
Soils: ~ ' Ll Ll ) , \
Soil auger test holes: Yes No ) - AL o S W
Evidence of poor infiltration (clays, fines): pp Yes%b TPossible Q“/ b se L Cﬁu T
Evidence of shallow bedrock: L] Yes [Z]1No

Evidence of hiigh water table (gleying, saturation): ~ [] Yes [4No

Page 2 of 4 Unique Site ID: g



Retrofit Reconnaissance Investigation RRI

~site useol ty be WJI/\&*’ hill in Chalten
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Page 3 of 4 Unique Site ID: 8



[GN OR DELIVERY NOTES

[_] Confirm property ownership

[] Confirm drainage area

[] Confirm drainage area impervious cover
[[] Confirm volume computations

[] Complete concept sketch

] Other:

-3\%& renoveaste ol + x}g@wh&’ w/ﬂ O«S“v 16@\)'/2
= freak onanct Mr@% wel\ MW

= \Z lCtr%L basins - Pvéba}o% + ook (‘OOF rw)c,)q-’ os wdl as G;a\,r‘\cht}\ds
~Scueel cart fied s silver

- unlikely R oo buildings S° WM\'B ks se00)

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCE!

Retrofit Reconnaissance Investigation RRI

[] Obtain existing stormwater practlce as-builts

[_] Obtain site as-builts

[_] Obtain detailed topography

[_] Obtain utility mapping

[] Confirm storm drain invert elevations
Confirm soil types

 INITIAL FEASIB]
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RRI

Retrofit Reconnaissance Investigation

WATERSHED: C lhoston SUBWATERSHED: UNIQUE SITEID: <
DATE: |\2Z2[4Y/(¥ ASSESSED BY: ﬁ\,, \{§ | CAMERAID: 77 PICTURES:
GPS ID: LMK ID: LAT: LoONG:

SITE DESCRIPTION

Name: (2bun—ffon ﬁrt S""&,"oq

Address:_ Lot Station Kp{’ﬂ

Ownership: Public [ ] Private [] Unknown

If Public, Government Jurisdiction: Local [] State L lpor [] other:

Corresponding USSR/USA Field Sheet? [ Yes O No If yes, Unique Site ID:

Proposed Retrofit Location:

Storage On-Site

[[] Existing Pond [] Above Roadway Culvert ﬁHotspot Operation [] Individual Rooftop
[] Below Outfall [] In Conveyance System Small Parking Lot [] Small Impervious Area

[JInRoad ROW  [] Near Large Parking Lot
[] other:

' DRAINAGE AREA TO PROPOSED RETROFIT

[] Individual Street

[] Landscape / Hardscape
[] Underground

[] other:

Drainage Area = Drainage Area Land Use:
Imperviousness ~ % [] Residential [ Institutional
Impervious Area =~ [] SFH (< 1 ac lots) [] Industrial
P [[] SFH (> 1 ac lots) [] Transport-Related
: [] Townhouses [] park
[J Multi-Family [] Undeveloped
[] Commercial [] other:

EXISTING STORMWATER MANAGEMENT

e e
Existing Stormwater Practice: [ Yes
If Yes, Describe:

[INo [] Possible

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
ﬁ(’f\}\olﬁé O‘QC\)PJ(’S &)\(‘{\ O(‘S\— f)\l‘hvt Sl'k{} ?f %}(‘,\,\Pﬁ(j? _ef}%(;j/
oxit adoaan font Jokes vp gest
S’
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Retrofit Reconnaissance Investigation

RRI

PROPOSED RETROFIT

Purpose of Retrofit:

[] Water Quality [] Recharge [] Channel Protection [] Flood Control
Demonstration / Education [] Repair [ Other:

Proposed Treatment Option:

[] Extended Detention  [_] Wet Pond [] Created Wetland ] Bioretention )

[] Filtering Practice [ Infiltration

[] swale

[ other: QQuaSLum / 1) DO b

AN

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

S"fgf " OM/?( { 4

SITE CONSTRAINTS

djacent Land Uge: )
Residential Commercial Institutional
Industrial  [_] Transport-Related [ Park

[] Undeveloped [ ] Other:

Access:

Possible Conflicts Due to Adjacent Land Use?
If Yes, Describe:

Jyes [INo

[] No Constraints
Constrained due to
[ Slope

[ Utilities
[ Structures
] other:

:&/Space
[] Tree Impacts
[] Property Ownership

Conflicts with Existing Utilities:

Potential Permitting Factors:

[[] None Dam Safety Permits Necessary || Probable [_] Not Probable
[] Unknown Impacts to Wetlands [] Probable [] Not Probable
Yes Possible Impacts to a Stream [] Probable [] Not Probable
J u Sewer Floodplain Fill [] Probable [] Not Probable
I u Water Impacts to Forests [] Probable [] Not Probable
] ] Gas Impacts to Specimen Trees [] Probable [_] Not Probable
J O Cable How many?

] ] Electric Approx. DBH

O O Electric to Streetlights

I Overhead Wires Other factors:

I O Other:

Soils:

Soil auger test holes: [ Yes [INo

Evidence of poor infiltration (clays, fines): [ Yes %No

Evidence of shallow bedrock: [ Yes No C//{B <o \_5

Evidence of high water table (gleying, saturation): [ ] Yes []No

Page 2 of 4
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Retrofit Reconnaissance Investigation RRI

SKETCH

S€ o O\\‘ff—?a/(
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[] Confirm property ownership [[] Obtain existing stormwater practice as-builts
[] Confirm drainage area [] Obtain site as-builts

[[] Confirm drainage area impervious cover [L] Obtain detailed topography

[] Confirm volume computations [] Obtain utility mapping

[[] Complete concept sketch [[] Confirm storm drain invert elevations

[] Confirm soil types
] Other:

INITIAL FEASIBILITY AND CONS’HKUCT TON CONSIDERATIONS

SITE CANDIDATE FOR FURTHER INVESTIGATION: CIMAYBE
IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S): CIMayBE
IF NO, SITE CANDIDATE FOR O’I’BER RESTORATION Pkomcr(s) -

[IMavee
IF YES, TYPE(S):. .

Page 4 of 4 Unique Site ID: q



Site Name: Charlton Fire Station

SaliiceAEsiabigitalGlabelGegEye: E&Eﬁi&ﬁ?@[—ﬁ@ﬁﬁhﬁt@
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Site Name: Charlton Fire Station
Site Numbe 9

Seupee: Esvl, DighelClebe, Ceolye, Eerihsler Geoprephios,
CNES/Albus B, USDA, USES, AcroCRIE, [EN, enc {hic EIS User
Communiy




Retrofit Reconnaissance Investigation

RRI

WATERSHED: / fior /1 SUBWATERSHED: UNIQUESITEID: [

o 7. ¢ = / ,'(‘ . .
Date: (Z M7 1% ASSESSED BY: £ (1) //C | CAMERAID:  Z_ PICTURES:
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION '
Name:_Chorltoo ?rz Stazioo & (e
Address: North Mgin St
Ownership: Public [ ]Private [] Unknown
If Public, Government Jurisdiction: Local [JState [JDOT [ Other:
Corresponding USSR/USA Field Sheet? [ Yes [JNo If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond [] Above Roadway Culvert 5 %Hotspot Operation [[] Individual Rooftop
[]Below Outfall ~ [] In Conveyance System Small Parking Lot~ [_] Small Impervious Area
[JInRoad ROW  [] Near Large Parking Lot [ ] Individual Street [] Landscape / Hardscape
[J other;___ B Underground ] Other:
DRAINAGE AREA TO PROPOSED RETROFIT -
Drainage Area = Drainage Area Land Use:
Imperviousness = % [] Residential m Institutional
Impervious Area = [] SFH (< 1 ac lots) Industrial

= ( V<. 0, [] SFH (> 1 ac lots) Transport-Related
Notes: S""W/P o 05'3‘223)‘ iisicle [] Townhouses Park

A0S s [] Multi-Family Undeveloped
» ] Commercial Other:

EXISTIRG STORMWATER MANAGEMENT

Existing Stormwater Practice:
If Yes, Describe:

[ Yes E’No

[] Possible

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

See OfF
&p{)a\‘af O(/?um’:j
Srte /'Aaﬂ/ﬁm:zj

) roal /mwa/ 7vmne/ /mrﬁ’\f/

panss by /q(ua/v‘ ruoclown |
/’DM hillsicte @ bock of

8 -a{
M/ 70 2)5,(‘/( 6/ S/?‘t” '

beilelng in ar S L‘)f”‘

f\’ 7 B o
Olruas e

ne (e a

oreds. O?LL

)

potre f Shefion.
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT
urpose of Retrofit
Water Quality [[] Recharge [[] Channel Protection [] Flood Control
Demonstration / Education ] Repair E Other: @Qﬁw\'l F\ C.)J‘”' o0

: i pn P
aquoswrt! (1) D Stoc™ A0
/

ﬂ(.\,\ + o ot S‘a,tﬂctyfc To

Staemdoza L

Proposed Treatment Option:

[] Extended Detention  [_] Wet Pond [] Created Wetland [] Bioretention !
[] Filtering Practice [ Infiltration  [] Swale [ Other:_Pa vemauk RL“’\M aqUu Sy

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
Remove ?awwwf «hulding) Covp of Necessagh”
i [ 5 f > /
1stall stocm waker & Qadroc yaJ’K . ot

Dot +eetS, et 4o ‘l(‘uu<f‘; W(uw preoluce Urea oot 1Sla A

F

Roversed c"‘=L )h“z‘*

: J
SITE CONSTRAINTS
Adjacent Land Use: Access:
[] Residential %’Commercial [] Institutional [[] No Constraints
[] Industrial Transport-Related [_] Park Constrained due to
[] Undeveloped [] Other: [] Slope [] Space
Possible Conflicts Due to Adjacent Land Use? [ ] Yes [ ] No [] Utilities [] Tree Impacts
If Yes, Describe: [] Structures  [] Property Ownership

[ Other:__ 52

Conflicts with Existing Utilities: Potential Permitting Factors:
[] None Dam Safety Permits Necessary [] Probable }£] Not Probable
[] Unknown Impacts to Wetlands [] Probable [%] Not Probable
Yes Possible Impacts to a Stream [] Probable Not Probable
O | Sewer Floodplain Fill ] Probable X Not Probable
O Water Impacts to Forests [] Probable <] Not Probable
O Gas Impacts to Specimen Trees [] Probable [X] Not Probable
J Cable How many?
] Electric Approx. DBH
] ] Electric to Streetlights
O Overhead eres (Is Other factors:
O O Other:_Maaitor " ¢

Soils:

Soil auger test holes: n Ye?Z’ No
Evidence of poor infiltration (clays, fines): [1Yye %’N C b o ; { S
Evidence of shallow bedrock: [ Yes J -

Evidence of high water table (gleying, saturation): EYes [INo

L 24P QR (uu/\a +o storm
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Retrofit Reconnaissance Investigation RRI
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES - e
D g,ffa@-,u‘s‘ T VX S rfﬁ(’ gci)r S‘?"Loeug{,z C)Q 1 eudlors @. G-
hozod, @m»quc%je}c\ rovehacle s

- : | 7 Ned accass 4o fron
y A { y 7 B e ) i" < \ > A2 . e 2CCS O
D ‘CQ \ I’L\)\ LR f(_')r‘ J?M&(/U\Pa A ol (‘L(,)Sn N aCCads To };(‘D N

S ﬁgﬁ TLr\uum lvfy‘f)rav-*’i !@93:'51[1('5 ¢ 8;\/‘? o this Stk 5“ Sorue
1 read et

Alce obs gt 10 oA / aols @ ;/-'«"//1:,/}

‘!

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[[] Confirm property ownership [[] Obtain existing stormwater practice as-builts
[] Confirm drainage area [] Obtain site as-builts
[] Confirm drainage area impervious cover [_] Obtain detailed topography
[] Confirm volume computations [_] Obtain utility mapping
[C] Complete concept sketch [] Confirm storm drain invert elevations
[] Confirm soil types

: . | 5
O other_Coaaficm Cuerent site (oot v poss - attfenatic
INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

$ide Oc /61( ractire 7[)}*: St At //4;2/7 Joavre  gihas VS 78

>

7“;6 N\ (’/
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Site Name: Charlton Fire Station #2
Site Number: 10
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Site Name: Charlton Fire Station #2
Site Number: 10
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Retrofit Reconnaissance Investigation RRI

WATERSHED: Cf o1 [y SUBWATERSHED: UNIQUE SITE ID:

DATE: \ 2 [ci/ (¢ ASSESSED BY: 2, /1 F| CAMERAID: 7 PICTURES: ||
GPS ID: LMK ID: LAT: LONG:

SITE DESCRIPTION

Name:_Char tfon [pst 0/?'%‘0/ ’
a

Address:__ Firer Sfadicn

Ownership: %’Pub]ic [] Private  [[] Unknown - -
If Public, Government Jurisdiction: Local [] state O port Er Other:_ [ \,JﬁU‘d/[ :

Corresponding USSR/USA Field Sheet? [ ] Yes [JNo If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond  [] Above Roadway Culvert [] Hotspot Operation P Individual Rooftop
[] Below Outfall [] In Conveyance System Small Parking Lot [[] Small Impervious Area
[] In Road ROW [] Near Large Parking Lot Individual Street [] Landscape / Hardscape
[] Other: [] Underground [] Other:
DRAINAGE AREA TO PROPOSED RETROFIT
Drainage Area = Drainage Area Land Use: )
Imperviousness ~ % MResidential B/Institutional
Impervious Area ~ [] SFH (< 1 ac lots) [] Industrial
——— [] SFH (> 1 ac lots) X] Transport-Related
— [] Townhouses [ Park
] Multi-Family [] Undeveloped
Commercial [] other:
EXISTING STORMWATER MANAGEMENT .
Existing Stormwater Practice: [ Yes K No [] Possible
If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

Page 1 of 4 Unique Site ID: | (



Retrofit Reconnaissance Investigation RRI
-
PROPOSED RETROFIT /
| Purpose of Retrofit:
Water Quality [] Recharge :%’Channel Protection ] Flood Control
[] Demonstration / Education [] Repair Other:
Proposed Treatment Option:
[] Extended Detention  [] Wet Pond [] Created Wetland | Bioretentif.sl L [
[] Filtering Practice [ Infiltration  [] Swale [] Other: KLportan Xo \:€J
Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
1 - ’ ' { m . . 2 [ (
oxtendd m poron \fyﬁcr bahlti_gﬂ, poST office LU/ Nochyve Shrudps
<
* ('7 | exath /‘\\7:)7
SITE CONSTRAINTS
djacent Land Ugse; Access:
Residential ,Er Commercial [ Institutional [ No Constraints
[ Industrial ~ [] Transport-Related [_] Park Constrained due to
[] Undeveloped [] Other: [] Slope ﬁSpace
Possible Conflicts Due to Adjacent Land Use? [ ] Yes [ JNo [ utilities [[] Tree Impacts
If Yes, Describe: [] Structures  [] Property Ownership
[] other:
Conflicts with Existing Utilities: Potential Permitting Factors:
[J None Dam Safety Permits Necessary [ Probable [] Not Probable Se<|
4 Unknown Impacts to Wetlands ] Probable ‘BdNot Probable
Yes ossible _ } Impacts to a Stream ‘%Probable %Not Probable
OJ Sewer ‘)t?‘[) h Floodplain Fill Probable [2%Not Probable
[l Water Impacts to Forests [[] Probable BX] Not Probable
] O Gas Impacts to Specimen Trees [] Probable Not Probable
] O Cable How many?
] ] Electric Approx. DBH
| O Electric to Streetlights
O Overhead Wires Other factors:
] O Other:
Soils:
Soil auger test holes: [J Yes [JNo
Evidence of poor infiltration (clays, fines): [ Yes gNo
Evidence of shallow bedrock: [ Yes No i lé
Evidence of high water table (gleying, saturation): E Yes []No Q DY Soi

Page 2 of 4 Unique Site ID: / /
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Retrofit Reconnaissance Investigation RRI
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES

boJV\ G\/‘if C %moh

4‘01/\)(\511}

N

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[] Confirm property ownership

[] Confirm drainage area [_] Obtain site as-builts

[] Confirm drainage area impervious cover [_] Obtain detailed topography

[] Confirm volume computations [_] Obtain utility mapping

[[] Complete concept sketch [] Confirm storm drain invert elevations
[ Confirm soil types

[] other:

[[] Obtain existing stormwater practice as-builts

[ INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

S\"}a Co.

9?0@1%}1 Coo N aho)

'SITE CANDIDATE FOR FURTHER INVESTIGATION: s o
IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S): . iy FiNg
IFNo, SITE CANDIDATE FOR OTHER RESTORATION Pnomcr(s) - ves [ No
17 YES, TYPE(S) ’ . , -
Page 4 of 4
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Site Name: Charlton Post Office Powerstation Road
Site Number: 1

SourcesEsninbigitalGlabey GeoEye, Earthstar Geagraphics,
CNES/AibusIDSHUSDANUSGS, AeraGRIDIIGN; and the GIS User
Community




Site Name: Charlton Post Office Powerstation Road
Site Number: "

Sewpee: B, DielielClebe, Ceolye, Eenhisler Ceoprephies,
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WATERSHED: C(,\b-:,(‘\Lb‘n SUBWATERSHED: UNIQUE SITE ID:
DATE: |2 (4 [12 Assessep By: K|, ¢ | CamErAID:  J/ PICTURES:
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION ,
Name: V%S Qog4¢ eCAner
Address: N A s St
Ownership: T2 ¢ <4 ~ [ Public ] Private IQ/Unknown
If Public, Government Jurisdiction: [OLrocal [JState []DOT B/Other:
Corresponding USSR/USA Field Sheet?  [] Yes [JNo If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond  [_] Above Roadway Culvert [] Hotspot Operation Erlndividual Rooftop
[] Below Outfall [%lin Conveyance System Small Parking Lot~ [] Small Impervious Area
[] In Road ROW Near Large Parking Lot [] Individual Street [] Landscape / Hardscape
[] other: [] Underground [] other:
DRAINAGE AREA TO PROPOSED RETROFIT s 5
Drainage Area = Drainage Area Land Use:
Imperviousness =~ % [] Residential [] Institutional
Impervious Area = [J SFH (< 1 ac lots) [] Industrial
Nodos [[] SFH (> 1 ac lots) [] Transport-Related

P [] Townhouses [ park

[] Multi-Family [[] Undeveloped
[] Commercial [] other:

EXISTING STORMWATER MANAGEMENT ' ' '
Existing Stormwater Practice: [ Yes B0 [] Possible
If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance'
dU-/vdlD(Ad sive w/ lan Wuldio v, gnca -

Nowvog\/ 5 c\‘v{g o N sde wa s (@ «(j' | ok m\'/)ovw& dave]

A Lovv'zi(, o n Meh |\ wa+ of l?v\\a(ﬂf\a dvan
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT

Purpose of Retrofit:

%ﬁ:er Quality [] Recharge [] Channel Protection [] Flood Control
Demonstration / Education [] Repair [] Other:

\oa,c,.v\ A Kvee Pm Liwnw | Pro. ‘(,‘ -€~. Stahve— ot whwvehy

Dadc o gb‘% Gviae voof 'QWM Lont o £

ke bhae overLlon e cveot

vwvi\ da iAo dtkemtea lomsin Lo gide o £ Wﬁ%ow

Aq\/wgw\;/\ o~ SYovwmadyata el lov{kd/t\/?. Medin ?We/\'%uohv\.,gk-—‘
v

&/\"M‘\f\s yom 2t Q'\mv\ vVia Lﬁfr\aj: ‘%Pv\.@ M~ A, k«)e/%vvv, mwf/wwfb

-

\\\

Proposed Treatment Option:
[] Extended Detention  [_] Wet Pond [] Created Wetland [UBioretention
[ Filtering Practice [J Infiltration [ ASwale [] Other:

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
\
%\\)Etow owmw$W\f> 0o~ %\/dr, ot . /.& w«u@ !
I+ eo

$Sq \p A o—

3

SITE CONSTRAINTS

Adjacent Land Use: Access:

[[] Residential E%ommercial MStitutional ] No Constraints

[] Industrial [[] Transport-Related [ ] Park Constrained due to

[] Undeveloped [] Other: Slope IB/SPace

Possible Conflicts Due to Adjacent Land Use? EAYes [INo [FUtilities [] Tree Impacts

If Yes, Describe: [AStructures [ Property Ownership
] Other:

Conflicts with Existing Utilities: Potential Permitting Factors:

[] None Dam Safety Permits Necessary [] Probable [ ] Not Probable

Y Unknown Impacts to Wetlands [] Probable [_] Not Probable

Yes Posgible Impacts to a Stream [] Probable [] Not Probable

| B? Sewer Floodplain Fill [C] Probable [] Not Probable

| Water Impacts to Forests [] Probable [] Not Probable

n %] Gas Impacts to Specimen Trees [] Probable [] Not Probable

] & Cable How many?

L] . dd Electric Approx. DBH

] [ Electric to Streetlights

[ Overhead Wires Other factors:

O O Other:

Soils:

Soil auger test holes: E Yes E No )

Evidence of poor infiltration (clays, fines): Yes No VA & v

Evidence of shallow bedrock: ' [ Yes [INo C’/ P Se 7

Evidence of high water table (gleying, saturation): [ ] Yes []No

Page 2 of 4 Unique Site ID:



Retrofit Reconnaissance Investigation RRI

SKETCH

Page 3 of 4 Unique Site ID:



Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[DConfirm property ownership [] Obtain existing stormwater practice as-builts
[] Confirm drainage area [_] Obtain site as-builts
[] Confirm drainage area impervious cover [[] Obtain detailed topography
[[] Confirm volume computations B/Obtam utility mapping
] Complete concept sketch [[] Confirm storm drain invert elevations
[t Confirm soil types
] other:

INITIAL FEASIBILITY AND CONSTRUCHON‘CONSIDERATIONS

| SITE CANDIDATE FOR FURTHER INVESTIGATION: ¥l Yes

IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S): DYESW

IF NO, SITE CANDIDATE FOR OTHER Rm*romnom Pmmcr(s) [] YES
IF YES, TYPE(S): .

Page 4 of 4 Unique Site ID:



Site Name: Charlton Post Office Main Street
Site Number: 12

Source: Esri, DigitalGlobe, GeoEye |EaniSaREegiapies
CNES/Airbus DS, USDA, USGS,A, RID, [GN, enc {lic GI& UL
Community b




Site Name: Charlton Post Office Main Street
Site Number: 12
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Retrofit Reconnaissance Investigation RRI

warersuep: (o400 SUBWATERSHED: UNIQUE SITE ID:
DATE: (7 /gr/ /4 ASSESSED BY: /((»/) HF| CAMERA ID: )8 PICTURES:
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION - ’
Name:_Cl o tfnn L/#Z‘— OQW& Ef/{ﬂ[g
Address:_Bonel fbaof
Ownership: [] Public  [] Private E’Unknown
If Public, Government Jurisdiction: ~ [ JLocal [JState [ ]DOT [ Other:
Corresponding USSR/USA Field Sheet? [ ] Yes [INo If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond [] Above Roadway Culvert [_] Hotspot Operation [] Individual Rooftop
[[] Below Outfall [[] In Conveyance System [[] Small Parking Lot [] Small Impervious Area
[] In Road ROW [] Near Large Parking Lot [[] Individual Street [] Landscape / Hardscape
[J other: [] Underground [] other:
DRAINAGE AREA TO PROPOSED RETROFIT e .
Drainage Area = Drainage Area Land Use:
Imperviousness =~ % [] Residential [] Institutional
Impervious Area = [] SFH (< 1 ac lots) [] Industrial

[ s;FH (> 1 ac lots) Ll Transport-Related
Notes:

[] Townhouses " ark

O Multi-Family ndeveloped

[] commercial [] other:

EXISTING STORMWATER MANAGEMENT . |
Existing Stormwater Practice: [ Yes .MNO [ Possible
If Yes, Describe:

NMeo  Storpw ater olnu nap

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT

Purpose of Retrofit: \
Water Quality \@/Recharge [] Channel Protection ] Flood Control
Demonstration / Education O Repair [] Other:

Proposed Treatment Option: . v 2 ol
[] Extended Detention  [_] Wet Pond ] Created Wetland [zBioretention Lo f atcing (¢
] Filtering Practice [] Infiltration ~ [] Swale ] Other:

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

G- # f)&u:f Broredention LecgnS gha midodos + (?9577‘7¢
’7/ /ov,f/(,f] [of< V
~IFLL TRATZ oN
~1ocluole fress /ﬂf \/Ju‘?e

( ) ((,I] /L“/'J 0L //’//4’0 4,f %] U/}/?Zq un (ie/ /:‘({ l/’)(-/ /()7: [{f\{jf /5(3 l/_??\' {/\j_/‘;/w(,
£ T
SITE CONSTRAINTS T

Adjacent Land Use: ess:
% Residential E Commercial \/% Institutional No Constraints
Industrial Transport-Related > Park Constrained due to
Undeveloped ]ZTOtherp M‘— ¥ 01 Lb\&‘—” . [ slope ] Space
Possible Conflicts Due to Adjacent Land Use? [ ] Yes [/} No [] utilities [ Tree Impacts
If Yes, Describe: ] Structures  [] Property Ownership
D Other: )
Conflicts with Existing Utilities: Potential Permitting Factors:
[_] None Dam Safety Permits Necessary (] Probable rNot ProbaL_g?f j
[ZTUnknown Impacts to Wetlands robable robable ﬁ)55
Yes Possible Impacts to a Stream [] Probable_ [ Not Probable
] | Sewer Floodplain Fill ] Probable 5] Not Probable
n Water Impacts to Forests [J probable {XJ Not Probable
O L] Gas Impacts to Specimen Trees ] Probable [\ Not Probable
O \% Cable How many? '
J Electric Approx. DBH
| H Electric to Streetlights
] Overhead Wires Other factors:
O O Other:
Soils:
Soil auger test holes: [ Yes No ;
Evidence of poor infiltration (clays, fines): [ Yes s /4 ,f 50/ / 4
Evidence of shallow bedrock: % Yes %No , R B
Evidence of high water table (gleying, saturation): Yes o S@hmﬂﬂ%@’ SH) (9 N e { ()7@
\ ; : 6% o
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Retrofit Reconnaissance Investigation RRI
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Retrofit Reconnaissance Investigation RRI

- DESIGN OR DELIVERY NOTES

,
2 _ / & TPV /
Coretalis Heemping— Glass o) ey of freed bove roe Hpnof

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[] Confirm property ownership [[] Obtain existing stormwater practice as-builts
[] Confirm drainage area [] Obtain site as-builts

[[] Confirm drainage area impervious cover [[] Obtain detailed topography

[[] Confirm volume computations [_] Obtain utility mapping

[] Complete concept sketch [] Confirm storm drain invert elevations

D Conﬁrm soil types

mther ZEXF/U/\Q /c‘f" Ul ao /’F,P/g £ hbLs&e S

iNm:AL FEAsmmITY AND CONSTRUCTION CONSIDERATIONS o
Cove &/ /N%“ﬁ foases % Lot /f\af “‘( /0 /(W'(
‘Lafz”?{ //7%?65(- n C Ur“"//‘kf [ ofs .

v J

 SITE CANDIDATE FOR FURTHER INVESTIGATION:

IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S):

IF NO, SITE CANDIDATE' m'lmk RESTORATION Pkomcr(s) .
 IF YES, TYPE(S):_
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Site Name: Charlton Little League 0 A

Site Number: 13 I T oot

Seuree: Esif, DigiziClebe, Ceokye, Eerihiler Geogreplifos,
CNES/AKus DS, USDA, USES, ActoCRIB, [EGN, end {lic @IS User
Communiy:







Retrofit Reconnaissance Investigation

RRI

[]In Road ROW [ ] Near Large Parking Lot

watershep: (4o (100 SUBWATERSHED: UNIQUESITEID:  /</
DATE: (772 (¢ /(2 ASSESSED BY: {”(;, /£ | CAMERAID: 2 PICTURES: {4 20 Yy
GPS ID: LMK ID: LAT: LONG:

SITE DESCRIPTION

Name:

Address:

Ownership: [JPublic []Private [] Unknown

If Public, Government Jurisdiction: [JLrocal [ State [Opotr [ Other:

Corresponding USSR/USA Field Sheet? [ Yes [INo If yes, Unique Site ID:

Proposed Retrofit Location:

Storage On-Site

] Existing Pond ] Above Roadway Culvert ] Hotspot Operation [] Individual Rooftop

[ Below Outfall Oin Conveyance System [] Small Parking Lot ] Small Impervious Area

[[] Individual Street [] Landscape / Hardscape

[ EXISTING STORMWATER MANAGEMENT

[] Other: & Underground [ other:
I}RAINAGE AREA TO PROPOSED RETROFIT
Drainage Area = Drainage Area Land Use:
Imperviousness ~ % [] Residential ] Institutional
Impervious Area ~ [] SFH (< 1 ac lots) [] Industrial
Mot [ SFH (> 1 ac lots) [[] Transport-Related
s [] Townhouses [] park
[J Multi-Family [[] Undeveloped
] other:

[ commercial

[ Yes [ No

Existing Stormwater Practice:
If Yes, Describe:

[] Possible

‘ILG /(/L,é_,Q v /O‘(,b - ‘/?///‘/J?);

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

éuoaoéff/ /0’711/@34‘/%, QwQood ; Mz ‘@"" L f
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Retrofit Reconnaissance Investigation

RRI

[PROPOSED RETROFIT
Purpose of Retrofit:
[] Water Quality O Recharge [] Channel Protection [] Flood Control
[[] Demonstration / Education [] Repair ] Other:
Proposed Treatment Option:
[] Extended Detention  [_] Wet Pond ] Created Wetland [] Bioretention

[] Filtering Practice [ Infiltration

[] swale

[] Other:

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

N e

[] Industrial [] Transport-Related [ ] Park
[] Undeveloped [] Other:

O

Possible Conflicts Due to Adjacent Land Use?
If Yes, Describe:

[JYes [INo Il

5

Constrained due to

SITE CONSTRAINTS
Adjacent Land Use: Access:
[] Residential [] Commercial ] Institutional [] No Constraints

B’Space

Utilities Tree Impacts
Structures roperty Ownership

Slope

Conflicts with Existing Utilities:

Potential Permitting Factors:

Other: [Ow"l‘v;h”ﬁ A {0k od

[] None Dam Safety Permits Necessary [] Probable [] Not Probable
[] Unknown Impacts to Wetlands [] Probable [ ] Not Probable
Yes Possible Impacts to a Stream [] Probable [_] Not Probable
O [] Sewer Floodplain Fill [] Probable [ ] Not Probable
n O Water Impacts to Forests [J Probable [] Not Probable
Il O Gas Impacts to Specimen Trees [] Probable [] Not Probable
O O Cable How many?

] L] Electric Approx. DBH

] ] Electric to Streetlights

B Overhead Wires Other factors:

Il O Other:

Soils:

Soil auger test holes: [JYes [INo

Evidence of poor infiltration (clays, fines): [J Yes [INo

Evidence of shallow bedrock: [J Yes [JNo

Evidence of high water table (gleying, saturation): [ ] Yes []No
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Retrofit Reconnaissance Investigation RRI
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