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Holden Project:  1820557

December 14, 2018

Contact Name???
Top of the Hill Cooperative
190 Manchester Street #3
Concord, New Hampshire 03301

Re: Infrastructure Improvements Feasibility Study – 
Top of the Hill Cooperative – Concord, NH

Dear Contact Person???

Holden Engineering and Surveying, Inc. (HOLDEN) has conducted a detailed review of the Top of the Hill Cooperative manufactured home community, located in Concord, NH approximately 500 feet southeast of the intersection of Manchester Street and Integra Drive. The property consists of approximately 5.8 Acres of land, 30 individual homes and one consignment store building. The property was originally developed in the 1950’s. 

The purpose of this study is to review the infrastructure of the park, evaluate those elements for condition and life expectancy, and suggest improvements if needed.  This report includes a description of potential improvements, and cost estimates for making those improvements. 

Specific infrastructure elements that were assessed include: 
1. Roadways			6. Telephone Lines
2. Septic Systems		7. Fuel tanks
3. Water System		8. Trees and Hedges
4. Storm Drainage System
5. Electrical Service



On the following pages, we have reported on the various elements listed below. Generally, we did not find any issues that would require immediate correction. On an individual element basis, however, we offer the following as a series of ongoing improvements which could help improve the Park’s infrastructure and also improve property values:  
· Roadway – Generally in acceptable condition. Improvements could be implemented to help improve road conditions, direct storm drainage runoff, and correct grading deficiencies. 
· Septic System improvements to connect the Park to the municipal sewer system could be implemented as existing individual systems are old and there is an uncertainty when they might fail. An alternative approach would be keep using septic systems and replace individual septic dry wells on an as needed basis for each lot.
· Water System improvements could be made to bring the water system into conformance with current standards, and provide new metering to each home. 
· Storm Drainage System – There is no formal closed drainage system (catch basins and pipes) within the Park. Currently, water drains off into undeveloped areas and/or is absorbed into pervious soils. There are currently no significant drainage issues, but if a new water or sewer line is installed through the Park, the roadway will need to be reconstructed which would provide the opportunity to regrade the roadway to improve drainage further.
· Electrical System – Power poles are located throughout the park with underground service from the poles to the individual homes. No significant improvements are needed at this time.
· Telephone/Cable Lines – No significant improvements to telephone/cable is currently needed. 
· Fuel Tanks – A mix of above ground LPG and oil tanks are primarily used throughout the park.  The consignment store at the front of the park has a gas hookup. Although gas connections could be extended into the Park, this approach would require oil-to-gas conversions for furnaces in many of the homes, which could be expensive. We recommending establishing a record keeping system on all fuel tanks, and pressure testing existing oil tanks to help diminish the possibility of leaks that cause ground contamination.  
· Trees and Hedges – There are no large white pine trees of significant size currently threatening property on the site. And, there are no trees or hedges encroaching on sight distance along the main entrance into the property.   

After you have had a chance to review this report, if you have any questions or would like to review this report in person, please contact me at I would be more than happy to meet with you.

Sincerely,


Peter Holden
Vice President
[bookmark: _GoBack]
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[bookmark: _Toc532505036]Introduction
The Top of the Hill Cooperative manufactured home community, located in Concord, NH approximately 500 feet southeast of the intersection of Manchester Street and Integra Drive. Located on tax map ###, lot ##, the property consists of approximately 5.8 Acres of land, 30 individual homes and one consignment store building. The property was originally developed in the 1950’s. Top of the Hill
Cooperative


[image: ]

[image: ]Power poles are located throughout the park with service for power, cable, and phone running underground from the poles to the individual homes. A mix of above ground LPG and oil tanks are primarily used throughout the park. The consignment store at the front of the park has a gas hookup. Each home has its own septic tank, and to the best of our knowledge, aging dry well septic tanks. The Park is connected to the Concord City water system via an aging 1-inch plastic main line. Service connections run from the water main to individual meters located underneath each home. There is no formal closed drainage system (catch basins and pipes) within the Park. Currently, water drains off into undeveloped areas and/or is absorbed into pervious soils.   
	


[bookmark: _Toc532505037]Infrastructure Evaluation
[bookmark: _Toc532505038]1) Roadways 

There are approximately 1700 feet of paved roadway within the Top of the Hill Cooperative. The roadway condition is generally acceptable and could be maintained in its current state. If however, the water main is replaced under the road, or if a new sewer main connection is constructed under the road, then the roadway will need to be reconstructed would provide an opportunity to improve road conditions, direct storm drainage runoff, and correct grading deficiencies.








INSERT ROAD PHOTOS AND CAPTIONS HERE.


Cracks Forming in the Road

[bookmark: _Toc532505039]2) Septic Systems
The site consists of individual dry-well septic systems. There are several undersized 500 gallon individual tanks and some 1000 gallon tanks shared by two homes. The property owner indicated that about 2 to 3 homes a year had to have their septic tanks pumped.  

Lacking a definitive history of the age of such systems, it becomes difficult to predict the remaining life of these systems. We are aware that the soils in this area are sandy, and very well drained. If the sewage loads on the system are low and if the tanks are pumped periodically, septic systems could last for many years. It appears that many of the systems within the park are old systems, and have exhausted at least a portion of their expected usable life already. This being the case, it would be wise for the cooperative to establish a fund for the replacement of the septic system if a new sewer system to directly connect to the City sewer system is not installed. One would expect that the replacement cost for one septic system could be around $10,000. Where it is impossible to predict when a septic system might fail, having cash in reserve to replace one or two systems would be advisable. 

[bookmark: _Toc532505040]Connecting to the Municipal Sewer System
An alternative for the cooperative to consider is a connection to the municipal sewer system which runs in Integra Drive or Manchester Street. Because force mains are already feeding into the sewer line on Integra Drive, the preferred connection would be a manhole east of the intersection of Manchester Street and Integra Drive. This approach would entail the construction of a sewer main along the Park’s roadway system, with individual house services running across each yard to each home. An offset of 25 feet must be maintained between the new sewer main and any adjacent existing (or new) water lines. Because the site is lower than the sewer connection, a pump with a force main sewer will need to be installed to pump the wastewater into the nearest manhole in the City sewer system. A license from City Council will be required to connect to the sewer system with a force main connection.
[image: ]
Top of the Hill
Cooperative


City sewer line along Integra Drive
Manhole for City sewer line
along Manchester Street

Construction Approach and Costs of Sewer Collection System
[image: ]To connect each home to a common sewer collection system, a series of underground pipes would be constructed throughout the park. An eight-inch diameter sewer main would be run in the street, including sewer manholes at each point where the main changes direction (horizontally or vertically). New sewer service pipes would be constructed from the eight-inch sewer main laterally to each home. The sewer collection system would outfall into a tank that feeds a pumped force main the carry the waste uphill to the City sewer system. The construction of this new sewer collection system (sewer main and house connections) would necessitate the excavation and backfill of a significant portion of the existing roadway.  As a result, the roadway itself would have to be reconstructed. The new sewer collection system would have to be designed and approved by both the City of Concord and New Hampshire DES. 

[bookmark: _Toc532505041]3) Water System
The Park is connected to the Concord City water system via a 1-inch plastic main line. Service connections run from the water main to individual meters located underneath each home. Although the existing water system appears adequate at this time, the age of the water main is unknown and may be susceptible to deterioration which can lead to leaks. Improvements could be made to bring the water system into conformance with current standards, and provide new metering to each unit. Installation of a new water main, metering, and service connections would provide a long-term water infrastructure that reduces maintenance costs, improves service, and increases property value.



The new water main could be realigned behind the homes (if a new sewer main is not being installed) in order to avoid tearing up the road during installation of the new water line. This approach could necessitate the replacement of septic dry wells if located within the 25-foot required offset from the water lines. Conversely, if the new water main is installed beneath the roadway, then roadway reconstruction will be a necessary part of the project, providing new pavement and grading improvements along the road.

[bookmark: _Toc532505042]Water and Sewer Improvement Alternatives
As discussed in the previous water and sewer sections, there are several possible combinations for improving the water and sewer infrastructure. Four possible alternatives are listed below.

Alternative A: Replace water system, connect to city sewer, and reconstruct roadway

This approach uses the simultaneous installation of a new water main, sewer main connection to the City sewer system, and reconstruction of the roadway. Because the site is lower than the sewer connection, a pump with a force main sewer will need to be installed to pump the wastewater into the City sewer system. A license from City Council will be required to connect to the sewer system with a force main connection. Although this alternative for replacing both water and sewer may be the most preferable long term infrastructure solution, it is also the most costly alternative.


Alternative B: Replace water system only

For this option, the water line would be constructed in a loop behind the homes to avoid the need for reconstructing the roadway. A 25-foot offset from septic systems will be required. The alignment will need to be reviewed with respect to the septic systems of each home to ensure this offset is maintained. Some of the septic systems may have to be relocated to maintain this offset.


Alternative C: Connect to City sewer system and reconstruct roadway

This option replaces the existing individual septic systems with a sewer main connection to the City sewer system. As mentioned in Alternative A, this connection will require roadway reconstruction, a pump with force main sewer line, and a license from the City Council. This approach requires no water line installation, although care must be taken during construction of the sewer line as not to disturb or damage the existing water lines.   



Alternative D: Replace all septic systems and keep existing water system

This option replaces the existing individual dry well septic on a priority basis. This approach requires no water line installation or road reconstruction.   


[bookmark: _Toc532505043]4) Drainage System
There is no formal closed drainage system (catch basins and pipes) within the Park. Currently, water drains off into undeveloped areas and/or is absorbed into pervious soils. Because most of the available park land is consumed by homes, streets, driveways, landscaped areas and leach fields between homes, there is little opportunity for detaining and treating storm water.  With a lack of open space for handling and treating storm water runoff, we have not suggested any major improvements to the drainage system. Several minor improvements might include some regrading of the roadways to eliminate low/puddling spots.

There are currently no significant drainage issues, but if a new water or sewer line is installed through the Park, the roadway will need to be reconstructed which would provide the opportunity to regrade the roadway to improve drainage further.


Insert drainage pictures here with captions.

 







[bookmark: _Toc532505044]5) Electrical System
The homes in the park currently receive electrical service from overhead wires which run on poles along the Park’s roadway. Underground electric service lines then run from the power poles to each home in the Park. The existing electrical service appears to be adequate. 
[bookmark: _Toc532505045]Possible Upgrades to the Electrical System
Possible upgrades to the electrical system might include the following:
Running the primary high-voltage electrical service underground to transformers located throughout the park. Secondary low voltage lines would then be run from those transformers to pedestals located at each home, which would contain the electric meter and the electrical disconnect. 

The placement of electrical lines underground would create a more reliable and somewhat safer system throughout the park. Electrical service would not be disrupted due to ice storms etc. and because all of the electrical wires would be underground, there would be no opportunity for someone to accidentally touch one of the primary or secondary electrical service lines. For this report, we did not assemble a cost for upgrading the electrical system because of the complicated nature of that upgrade. 




Pictures of power poles and electrical connections with captions.

[bookmark: _Toc532505046]6) Telephone/Cable System
Telephone/cable service is fed from overhead wires alongside electrical power wires which run on poles along the Park’s roadway. Underground electric service lines then run from the power poles to each home in the park. While there was no mention of cable problems by the unit owners, a brief evaluation should be conducted to ensure that the network is providing proper and reliable service, while defining upgrades as may be needed. 


Photo of telephone/cable connections here.


[bookmark: _Toc532505047]7) Fuel Tanks
A mix of above ground LPG and oil tanks are primarily used throughout the park.  The consignment store at the front of the park has a gas hookup. Although gas connections could be extended into the Park, this approach would require oil-to-gas conversions for furnaces in many of the homes, which could be expensive. We recommending establishing a record keeping system on all fuel tanks, and pressure testing existing oil tanks to help diminish the possibility of leaks that cause ground contamination.  

Picture of above ground LPG (propane) tanks and oil tanks with captions.






[bookmark: _Toc532505048]8) Trees and Hedges
There are no large white pine trees of significant size currently threatening property on the site. And, there are no trees or hedges encroaching on sight distance along the main entrance into the property.   

Anything else we can/should add about trees and hedges?


Ask Peter if we need any photos of trees, and what to say about them if they are of no significance.


[bookmark: _Toc532505049]Conclusions

The overall condition of the infrastructure within the park is adequate for today. As time passes, capital improvements will need to be made to bring it into conformance with current standards. Of the eight elements discussed in this report, we conclude that five (roads - general, trees/hedges, drainage systems, electrical systems and telephone/cable systems) appear adequate, and could be maintained without any great expense for a long period of time into the future.  
Fuel Tanks – Early detection of potential leaks in above an ground fuel tank is important. If potential leaks are realized more readily, then early action can be taken to bring the leak under control before serious ground contamination can take place. The Cooperative might consider establishing a record keeping system on all tanks. Additionally, a program of pressure testing oil tanks would help to diminish the possibility of future ground contamination due to leaking tanks.

Roadway –Reconstruct for Water or Sewer Line Installation
The current roadway is in reasonable shape could be maintained in the near future. However, if the water system is replaced or a new sewer line is installed, the roadway would have to be torn up and reconstructed, which would help improve road conditions, better direct storm drainage runoff, and correct grading deficiencies.  

The remaining elements (septic systems and water systems) are the most important, and should receive some planning for the future:  


Septic System Improvements
The septic systems are old, and their remaining usable life is a question mark.  By their very nature, septic systems have a finite life. At some point in the future, they will cease to function properly (though not all once) and ultimately fail. There will be a cost associated with replacing those septic systems. The resulting property impacts, increased setbacks, separation distances, and the overall difficulty in meeting today’s more rigid design requirements will impose some level of hardship on the community. Replacement of individual septic systems with a new sewage collection system that ties into the municipal sewer system could be one solution for the cooperative. Achieving this goal would eliminate the ongoing maintenance, pump-outs, and replacement of individual systems.


Water System Improvements
The Park is connected to the Concord City water system via a 1-inch plastic line. Although the existing water system appears adequate at this time, the age of the water main is unknown and may be susceptible to deterioration which can lead to leaks. Improvements could be made to bring the water system into conformance with current standards, and provide new metering to each unit. Installation of a new water main, metering, and service connections would provide a long term water infrastructure that reduces maintenance costs, improves service, and increases property value. 


As previously discussed in this report, there are four alternatives for water and sewer infrastructure improvements:

Alternative A: Replace water system, connect to city sewer, and reconstruct roadway

Alternative B: Replace water system only

Alternative C: Connect to City sewer system and reconstruct roadway

Alternative D: Replace all septic systems 

Appendix A1 provides cost estimates for these alternatives. 



[bookmark: _Toc532505050]Appendix A1 - Cost SummarIES

The following is a tabulation of all of the construction costs, design costs, and connection fees for each of the four critical infrastructure alternatives discussed in this report. This table was assembled to allow for easier viewing and evaluation of each element upgrade. 

                              December 12, 2018
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[bookmark: _Toc532505051]A2-Birds Eye View of Top of the Hill Cooperative

[image: ]Top of the Hill
Cooperative





[bookmark: _Toc532505052]A3-CONTOUR MAP OF THE PROPERTY
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[bookmark: _Toc517082233][bookmark: _Toc532505053]A4-Tax Utility Map
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333,937.67 $             

478,387.67 $             

271,415.72 $             

1,083,800.00 $         

137,500.00 $             

Total Cost= 1,221,200.00 $         

333,937.67 $             

Cost of Additional Length to Run Water Main Around Outside Loop= 36,500.00 $               

Replace and Relocate 4 Septic Systems at $10000/each= 40,000.00 $               

Total Const Cost if Water System is Upgraded= 410,440.00 $             

90,750.00 $               

Total Cost= 501,200.00 $             

478,387.67 $             

Total Const Cost of Road Repairs for Sewer Installation= 135,707.86 $             

Total Const Cost if Water System is Upgraded= 614,100.00 $             

90,750.00 $               

Total Cost= 704,900.00 $             

15,000.00 $               

System Design and Permitting Fees= 1,500.00 $                 

Total Cost per System= 16,500.00 $               

Scenario B: Upgrade Water System Only

Total Const. Cost of Water System Upgrade=

Total Cost Engineering, Permitting, Inspecting, Testing=

Total Cost Engineering, Permitting, Inspecting, Testing= 

Summary Breakdown of Cost Estimates 

Scenario A: Upgrade Both Water and Sewer

Total Const. Cost of Water System Upgrade=

Total Const. Cost of Sewer System Installation=

Total Const. Cost of Road Work=

Total Const . Cost if Both and Water are Upgraded =

Scenario C: Upgrade Sewer System Only

Total Const. Cost of Sewer System Installation=

Total Cost Engineering, Permitting, Inspecting, Testing= 

Scenario D: Keep Existing Water and Sewer System and Replace Septic Dry Wells as Needed

Total Cost to Install a New Dry Well System w/ a 1250 GAL Septic Tank=
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Item

Number

Item

Description

Quantity Unit

Unit

Price

TOTAL

203.1 Common Excavation (Removal of 6" Subbase Material) 2160 CY $9.50 $20,520.00

203.101 Common Excavation (Removal of 3" Pavement) 330 CY $9.50 $3,135.00

214 Fine Grading 1 UNIT $5,000.00 $5,000.00

304.101 Sand (5% of Gravel) 110 CY $20.50 $2,255.00

304.301 Crushed Gravel (6" lift under road pavement) 2160 CY $26.50 $57,240.00

403.11

Hot Bituminous Pavement, Machine Method (2-1/2" Base, 1" 

Wearing)

799 TON $118.50 $94,715.74

403.12 Hot Bituminous Pavement, Hand Method (5% Machine Method) 40 TON $122.50 $4,895.64

403.6 Pavement Joint Adhesive (at driveways and road entrance) 500 LF $0.40 $200.00

417

Cold Planing of Bituminous Surfaces (6' strip at driveways and 

road entrance)

333 SY $8.00 $2,666.67

593.411 Geotextile; Perm. Control CL.1, Non-woven 100 SY $3.00 $300.00

604.314 Sewer Manhole 4' Diameter (8' Deep) 7 EA $2,100.00 $14,700.00

611.05206 6" Cement Lined Ductile Iron Water Pipe, Class 52 (5.5' depth) 1200 LF $65.00 $78,000.00

611.710006 6" Gate Valve with Box 2 EA $1,500.00 $3,000.00

611.70006 6" Fitting (tee, 45, 90, tap and sleeve, reducrer, etc.) 12 EA $1,000.00 $12,000.00

611.77 Chlorine Injection Tap 1 EA $1,500.00 $1,500.00

612.61508 8" PVC Sewer Pipe (SDR-35) (8' depth) 1100 LF $96.40$106,040.00

612.9991 2" Polyethylene SDR-9 Sewer Main (4' depth) 1050 LF $48.00 $50,400.00

612.9992 2" Stainless Steel Fittings 8 EA $45.00 $360.00

612..9993 4" Ductile Iron Sleeve (20' each water main crossing with force main) 3 EA $650.00 $1,950.00

612..9994

Temporary Water System (2" PE pipe, laid on ground with 

service conections)

1 UNIT $10,000.00 $10,000.00

999.9991

Water Service Connection Includes: 1" Copper Type K Pipe, 

Curb Stop, Corporation at Water Main, 6' Deep x 30"W Meter Pit 

w/ Insulated Cover and Meter, Connection to Housing Unit w/ 

Insulation, All Installation Including Excavation under Unit, 

Removal/Abandonment of Existing Water Service

30 UNIT $5,000.00$150,000.00

999.9992

Sewer Service Connection Includes: 4" SDR-35 PVC Pipe, 

Cleanout, Connection to Housing Unit w/ Insulation, All 

Installation Including Excavation Under Unit, 

Removal/Abandonment of Existing Septic Service, Septic Tank 

and Dry Well

30 UNIT $5,000.00$150,000.00

999.9993 City of Concord Sewer Connection Fee 30 EA $850.00 $25,500.00

999.9993

Sewer Pump Station Includes; 8' DIA precast Structure, 12' 

Deep; 2 Pumps, 1HP, 2" Solids Handling Pumps, Cast Iron 

Body, Oil Flooded Bearings, Cord Removable; Duplex Control 

Panel w/ Pedestal NEMA 3R Rated; Alarm w/ light and buzzer; 

Float Switches (on, off, alarm, all pumps on); Stainless Steel 

Rail System; 7KW Backup Generator w/ 6" Concrete Pad; All 

installation Included

1 UNIT $50,000.00 $50,000.00

619.1 Maintenance of Traffic 1 UNIT $2,000.00 $2,000.00

628.2

Sawed Bituminous Pavement (at driveways,  road entrance, and 

street work)

600 LF $1.75 $1,050.00

645.3 Erosion Stone (Stabilized Const Entrance) 10 TON $28.00 $280.00

645.51 Haybales for Temporary Erosion Control 50 EA $14.00 $700.00

645.514 Compost Sock (Around Pump Station) 100 LF $5.50 $550.00

645.531 Silt Fence (Miscellaneous) 100 LF $2.85 $285.00

645.7 Stormwater Pollution Prevention Plan (SWPPP) 1 UNIT $3,500.00 $3,500.00

645.71

Stormwater Pollution Prevention Plan Montioring (10 weeks @ 

2hour/week +10%)

22 HR $75.00 $1,650.00

646.41

Turf Establishment with Mulch, Tackifiers and Humus (Park 

Seed No.15) (5' strip each side of road + pump station area)

2000 SY $6.00 $12,000.00

670.95 Temporary Safety Fence (Work Safety and Security) 200 LF $3.00 $600.00

692 Mobilization (5% work cost) 1 UNIT $43,349.65 $43,349.65

1008.11

Alterations and Additions as Needed - Unanticipated Work (20% 

work cost)

1 $ $173,398.61$173,398.61

SUBTOTAL$1,083,700.00

Design Engineering 1 LS $80,000.00 $80,000

Construction Engineering 1 LS $50,000.00 $50,000.00

Materials Testing (Sieve, Proctor, Density, Marshall, Conc. Core 

Compression, Pave. Core Depth, Etc.)

1 LS $7,500.00 $7,500.00

$1,221,200.00

Cost Estimate Details

Utility and Site Improvements

TOTAL
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