Addendum to Water Feasibility Study

Town of Putney

December 5, 2000

SECTION 7

RECOMMENDED WATER SYSTEM FACILITIES
Figure 1A, attached to this addendum, illustrates the updated recommended water system components resulting from this study.  Each component is described in detail below.

WATER SOURCE
Based on successful preliminary aquifer testing adjacent to the Town’s existing Sand Hill Road well, it is recommended that the Town develop a water supply well in this location.

The new well would be located adjacent to the existing Town well and developed to a sustained yield of at least 113 gpm.  The well would be approximately 46 feet, utilizing the sand/gravel aquifer currently serving the existing Town well.

Access to this site would be a chore to maintain during winter months.  Therefore, it is recommended that the small pump control building (housing electrical controls, valves, disinfection equipment, etc.) be located on Sand Hill Road, possibly on the edge of the Putney Community Center’s ballfield property.

If the ballfield was constructed using federal funds use of the property would be restricted to only recreation.  However, waivers for similar non-recreational projects have been granted where the impact on recreation is negligible and the public value of the property is enhanced by the project.




WATER STORAGE
As discussed in Section 6 of the original study, it is recommended that a 400,000 gallon water storage tank be constructed above Landmark College as shown on Figure 1A.  Such storage would provide both domestic and fire protection storage for the entire village service area through at least the year 2030.  

The selected site is currently serviced by power and a woods road and is not easily visible from most vantage points.

WATER DISTRIBUTION
As shown on Figure 1A, water mains would extend throughout the service area providing domestic commercial and fire protection demands.

The proposed water main distribution system was hydraulically modeled using the computer program WaterCad by Haestad Methods, Inc.  This analysis can be found in Appendix C of the original study.

The minimum water main diameter serving fire hydrants is 8" in accordance with the Vermont Water Supply Rule and accepted fire protection standards.  Inputting normal daily water demands and each anticipated fire flow (occurring separately), allows the designer to size the proposed water mains such that required minimum pressures are maintained throughout the system during all flow conditions.

As shown on Figure 1A, it is recommended that a 12" main extend from the storage tank (Landmark College) to the Village center and a 10" main up Kimball Hill to Genesis Church.  All other mains would be 8" except for a 6" main connecting the proposed well to the proposed pump station.  Fire hydrants would be located approximately every 400 feet along roadways, specifically placed at locations selected by the Fire Department for optimum access.

Putney village is a closely constructed settlement with many structures located close together and close to roadways.  Mature trees, sanitary sewers, storm sewers, sidewalks and other buried utilities will require careful placement of water mains and services during design and construction. Given that the village is a National Register Historic District, the style and placement of the hydrants should also have Town planning input.  It is also anticipated that there will be some disposal of contaminated soils and/or special water main construction due to contaminated soils.

SAND HILL WELL WATER QUALITY
Landmark College, and its predecessor Windham College, have utilized the Town’s Sand Hill well since the late 1960's.  A review of recent water quality tests, submitted to the State by the college, shows the following:

1.
The existing Sand Hill well has been determined by the State Water Supply Division to not be under the direct influence of surface water.   (Note: MPA testing of the test well during Wright Engineering’s study reached this same conclusion.)
2.
1998 inorganic and volatile organic testing showed all tested elements below detection limits.  See results on the following page.

3.
The college has never had problems with bacteriological contamination.  As a precaution the college currently adds a trace of sodium hypochlorite (liquid chlorine).

4.
The well water has a naturally low pH (5.5 - 6.0).

The water from the Town’s Sand Hill well has been tested with the following results:

	WATER ANALYSES - SAND HILL WELL

	ANALYSIS
	RESULT
	MCL
	SAMPLE LOCATION

	Odor
	Not Detectable
	
	Landmark

	Total Coliform Bacteria
	Absent
	
	Landmark

	Sodium
	6.9 mg/l
	250 mg/l
	Landmark

	Chloride
	9.8 mg/l
	250 mg/l
	Landmark

	Nitrate
	0.85 mg/l
	10 mg/l
	Landmark

	Iron
	0.02 mg/l
	0.03 mg/l
	Landmark

	Manganese
	0.03 mg/l
	0.05 mg/l
	Landmark

	Arsenic
	<0.01 mg/l
	0..05 mg/l
	Landmark

	Relative risk of surface water contamination (MPA)
	Low
	
	Test Well

	Cyanide
	<10 ug/l
	—
	Landmark

	Antimony
	<0.004 mg/l
	0.006
	Landmark

	Barium
	<0.01 mg/l
	2.00
	Landmark

	Beryllium
	<0.001 mg/l
	0.004
	Landmark

	Cadmium
	<0.001 mg/l
	0.005
	Landmark

	Chromium
	<0.005 mg/l
	0.100
	Landmark

	Fluoride
	<0.2 mg/l
	4.0
	Landmark

	Mercury
	<0.0002 mg/l
	0.0020
	Landmark

	Nickel
	<0.005 mg/l
	0.10
	Landmark

	Selenium
	<0.005 mg/l
	0.050
	Landmark

	Thallium
	<0.001 mg/l
	0.002
	Landmark

	Volatile Organic Chemicals
	None Detected
	
	Landmark


mg/l = milligrams per liter (parts per million)

ug/l = parts per billion

< = less than

mcl = State maximum contaminate limit
WATER TREATMENT
It is anticipated that the only water treatment required for the Sand Hill Road well will be pH adjustment and the ability to provide disinfection using sodium hypochlorite, a liquid chlorine solution.  Groundwater wells which are isolated from the influence of surface water do not currently require filtration or mandatory continuous disinfection.  During construction of the proposed water supply well, specific testing for surface water influence (called a MPA or microscopic particulate analysis) will be required.  However, such a test from the recently installed test well, and two such tests from the existing Sand Hill well, concluded the aquifer has a low risk of surficial contamination.  It is the hydrogeologist’s opinion that filtration of the proposed new well will not be required due to the natural filtration properties of the aquifer.

The Sand Hill aquifer has a relatively low pH (5.5-6.0).  While there are no health concerns related to low pH water, such water can cause corrosion of piping systems, over time.  To avoid such corrosion of piping and plumbing, Landmark College currently adds a small amount of sodium carbonate (0.84 cup per 1000 gallons) which raises the pH to between 7.0 and 8.0.

The retail cost of sodium carbonate is approximately $20 per 50 pound bag.  The Town would use approximately 12 pounds per day, at a cost of approximately $5.00 per day.

Presently, well water which is not under the direct influence of surface water and which has a record of being bacteria free, does not require disinfection (chlorination) under the Vermont Water Supply rule.  There is some effort by EPA to require disinfection of all public water systems, but the State does not have guidance on whether, or when, this may be required.  Additionally, current rules require disinfection if there is any water treatment process (softener, pH adjustment, iron removal, etc.) on line.  However, this rule is currently being reconsidered given the fact that these water conditioning processes do not necessarily increase the risk of bacteriological contamination.

CONTROLS AND INSTRUMENTATION
The proposed system would be simple to operate.  A level sensor at the storage tank would send a signal (either by radio or telephone) to the well pump station to start or stop the well pump based on the water level in the tank.  An alarm panel and dialer would notify authorities if the water storage tank level was too high or too low, if the power was out, or if conditions requiring service occurred.

A water meter would record total water pumped onto the system and a chart recorder would record tank level, both important tools for diagnosing system operation and performance. 

WATER METERS
It is generally recommended, and required by some funding agencies, that individual water service meters be installed as part of a comprehensive water system project.  Supportive reasons for meters are:

· Accounting of total water pumped into the system versus water used.  Without meters, leaks in the distribution system can go undetected, wasting water, money and reserve capacity.

· Water conservation.  Almost universally, systems that are metered use at least 20% less water than unmetered systems.

· Equitable distribution of operating costs on a “per gallon” basis.  Water meters would also allow the same basis of cost sharing for sewer costs.  Given the diverse types of users in Putney (single family dwelling, multi-family, mixed residential/commercial uses, commercial, industrial), an equitable distribution of operating costs would be important. 

It is recommended that individual water meters be installed for the reasons stated above.
Town of Putney
7-7


Wright Engineering, Ltd.

