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Gentlemen:

Tn accordance with our contract we are pleased to present the
following Preliminary Engineering Study and Report dealing with
the Feasibility of Establishing a Municipal Water System in the

Town of Plaistow.

Our studies find that & municipal water system in Plaistow is
feasible both from an engineering and an economic standpoint;
‘however, due to termination of federal construction grant
programs for water systems, .the cost to the individual customer
will be somewhat higher than normally expected for water systems
in this general size category which have been federally-aided.
The recommended water supply system is gravel-packed wells. It
is anticipated the capaclty of -each of these wells willl range
between 700 and 1000 gallons péer minute. The geophysical survey
performed as a part of rhese studles located several areas
within the town which give strong indication of being able to
suppord relatively high-capacity wells. These several areas

are presently being explored and tested.

The recommended scope of the initial distribution system is
shown on Sheets Nos. 2, 3 and 4 bound in Appendix A. Wilth
reasonable participation in the system by abutting landowners
this general scope of distribution system is financially
feasible. We have anticipated that 75 percent of all possible
users of the system will connect in the beginning.
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The initial storage facility for the system will be a 1,500,000
gallon steel standpipe located on Sweet H11l. This sized tank
will provide adequate storage and meet tThe necessary fire flow
demands for a substantial period in the future. The system has
been designed to have a maximum statlc pressure of 115 p.s.i.
and a minimum flowing pressure under extreme fire flow demands
of 23 p.s.i. These pressures represent the extremes in the

system under these conditions.

The estimated cost of the recommended system including engineer-
ing fees and incidental costs is $3,520,786.00. Three plans for
financing the system have been developed and are presented in
detail in Section 16 of the report. All three plans are on the
same basis in that they provide for financing in three forms;

a minimal annual water bill, a one-time assessment and a minimal
increase in the general tax rate. As an example, Charge Plan
"M calls for a minimum annual water:bill of $60.00, a one-time
benefit assessment of $400.00 and a general tax increase of
$2.00 per $1,000.00 of assessed valuation. These charges,
together with other miscellaneous income, such as excess water
use and hydrant rental; are sufficlent to construct, operate

and maintain the proposed water system.

We wish to express our appreciation for having been selected
to execute this work, and are prepared to spend whatever time
may be necessary to aid in reviewing any aspect of the survey
and report and in its presentation to the townspeople. At
such time as the town is prepared to proceed with The recom-
mended project, we would be pleased to aid the town 1n the

preparation of the work.

Very truly yours,

RAYEICHD

C. MuRPHY
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1. PURPGSE OF THE FEASIBILITY STUDY AND REPORT

The need for establishing a municipally-owned water Supply

and distribution system to serve the mown of Plaistow has long

been recognized by town officials and responsible resident citlizens.

The preparation of this feasibility study and report was undertaken

to determine if the rapidly-growing town of Plaistow can financially

support the construction and maintenance of a municipally-owned

and operated water supply, storage and distribution facllity. This

report provides the basic planning necessary to determine the most

feasible and economic water supply source, the amount of storage

required to meet the demands of domestic, commerclal and industrial

water usage and fire flecws, and to layout, on a schematic basis,

a water system that will serve the areas of the town in immediate

need and provide for expansion as required by the growth of the Town.

2. SCOPE OF THE STUDY AND REPORT

This study and report encompasses the entire Town of Plaistow.

The town has already reached the stage where development has ex-

tended to all general areas and more intense development is rapidly

expanding to the presently less populated areas. In the develop~

ment of the studies and preparation of the report, water supply
sources, the character of the town, population and population
trends, antlecipated future growth patterns, domestic, commercial
and industrial water usage and planning and zoning were developed,
investigated and studied and these several items, together with

others, were used to develop a water supply., storage and

)~



distribution system which will meet present and future needs of
the town 1in the most feasible manner, both from an engineering
and economlc standpoint. The distribution system is designed to
serve the greatest number of people and still be self-supporting.
Those streets or areas which presently cannot be economically

Justified have been reserved for future development,

3. DESCRIPTICN OF THE STUDY AREA

The Town of Plaistow is located in Rockingham County in the
southern portion of New Hampshire and immediately north of the
Massachusetts state line. The town has a total area of aprroxi-
mately nine square miles and a documented 1970 population of 4417
persons. The estimated 1972 population is L4700 persons.

Plalstow, as shown on Plate R-1, is bordered on the south and
east by the City of Haverhill, Massachusetts, on the nerth by the
Towns of Newton and Kingston, on the west by the Town of Hempstesad
and on the southwest by the Town of Atkinson. The town is primarily
rural residentiél in character; however, in recent years due to
substantial commercial and industrial development in the southern
portion this character is becoming more suburban and more highly
developed. This type of development can and will be controlled as
required by the town's zoning ordinance. The present zoning of the
town is shown éréphically cn Plate R-2,

The town is provided freight transportation facilities by the
Boston and Maine Railroad and is served by principal highway Route
Nos. 125, 121A and 108. These highways provide easy access to

major highway Route Nos. 495, 3 and 93. State and town highways



are well maintained and the town has a well-develcped general

street system.

The Little River runs southward through almost the geographi-
cal center of the town and provides 1ts principal valley. Major
streams tributary to the Little River are Kelly Brook, Bryant
Brook and Seaver Brook. Plaistow is unique for a New Hampshire
community inasmuch as it does not contain a _natural pond, however,

there are numerous swampy areas in the wet seasons.

The topography of the town is considered to De gently rolling

with virtually no sharp changes in grade and no monumental topo-

graphic features. The lowest elevation in town is 50' above mean
sea level {m.s.l.) adjacent to the Little River at the southern
boundary. The highest land is at Mt. Misery in the northwest
corner which has an elevation of 354' above m.s.l. The average
elevation of land is in the range of 100' and 125! above m.s.l.
Plaistow is completely lacking in public utilities in the form
of either sewerage collection or water distribution systems. There
are, however, several privately-owned water systems in addition fto
the limited town-owned fire protection system. Consideration of
incorporating these limited facilities into the proposed municipal
water system is discussed in a Zlater section of this report. The
general characteristics of the town are shown on Flates R-1 and R-2.

L. THE NEED FOR ESTABLISHING A WATER SUPPLY, STORAGE
AND DISTRIBUTION SYSTEM IN THE TOWN

While Plaistow is a. rapidly growing community, businesses,

industry and homeowners have apparently experienced only minor, if
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any, difficulties in obtaining adequate guantities of water from
sindividual wells for their limited requirements. However, wlth
increased development more and mMCre of these individual well
supplies may become polluted as & result of increased sewage dis-
charge to the ground. In addition, as nore individual wells are
deveioped the incidence of failure of these supplies will naturally
inerease. 1t is probable during exbended periods of low rainfall
that some of these existing wells go dry or exgérienée decreased
production. It is interesting to note from the Annual Town Report
of 1965 the following: "The Town acquired the Hale 3pring and land
and a road was bullt to the Spring which was used as good advantage
this year due to the drought ."

The development of a public water system 1s essential to
attract industrial and commercial growth fo any community. Property
valuations in Plaistow have increased from $5,737,651 in 1962 to
$l5,333,i79 in 1971 which represents an 1ncrease of 268 percent.
A11 but $2,368,819 of this increase in valuation was due to new
construction. During the same period taxes have risen from $52.00
to $89.50, per $1,000 of valuation, primarily due to the increased
cost of education. Quoting from the annual town report of 1967,
"Ror the past three years our tax rate has steadlly increased 1n
spite of more dollars of building and our additional valuations
have not been great enough to keep up with the increase in educa-
tional costs..... and we are .also getting closer to a need for a
water and sewerage system. ‘The only way: these services can be
accomplished is by an increase in non-expense income from com-

mercial and industrial enterprises." There is no question the

L
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town sorely needs a broader industrial and commercial tax base.
A town lacking the basic utility facilities cannct expect to be
competitive with communities providing these faecilities, regard-
less of the tax rate.

Plaistow has a dedicated fire department with modern fire
fighting equipment but 1t lacks the essential tool it must have,
a municipal wate: system. The basic fire proktection system now
offered to the three principal existing industries should be
made avallable to all of the developed areas of the town. Fire
insurance rates would be reduced and the assurance ol having a

hydrant within a reasonable distance from the home would be

realized.

5. DISCUSSION OF GENERAL PROBLEMS

The primary concern in the development of a municipal water
system to serve the Town of Plalstow is locating an adequate and
dependable source of supply. A study undertaken in this regard

indicated that a ground water source was the most leaawble To

~

—

that end a geophysical survey con51st1ng of selsmlc and resi stiv1ty

1nvest1gatlons was performed The results of this survey indicates

that a substantial potential for the development of an adequate well
water supply ekiéts within the Town of Plaistow. The detaliled re-
sults of this survey are reported in a later section of the report.
In addgition, as a resu;t of this geophysical work, an exploratory

and test well program to develop ground water supplies has begun.
The lack of knowing the exact location of the final water

supply wells presents some cechnical @ifficulty in tne final



‘detailed layout of the distribution system. This becomes a
relatively minor problem, however, due to the fact that the
more productive areas for the location of well supplies are
located wifhin or immediately adjacent to the proposed distribu-
tion system. A basically standard cost can therefore be used for
each of the requlred well water supplies.

~ The general street pattern within the town has developed well
and it generally covers the developable areas:”-&his gréatly sim-
plifies the overszll layout of the distribution system by permit-
ting the design of service loops in existing streets which will
serve future adjacent development areas. No large undeveloped
sections of the town into which major distribution systems would
have to be extended at a future time actually remain.

The final financing of the water system has been serilously
complicated by the elimination of all federal grant programs-
covering the construction of basic water facilities. Under pricr
federal programs and regulations the Town of Plaistow would have
most probably been eligible for an outright cqnstruction grant
of up to 50 percenﬁ‘of +he construction cost of the proposed
water systems. This construction grant would have come either
from the Farmers Home Administration.of the Department of
Agriculture or from the Community Facilities Branch of the
Department of Housing and Urban Development. As of January lst
of this year all constrpction grants, for water and sewer facili-
ties, from either of +hese federal agencies Were eliminated. As
the situation now stands, there are no construction grants for

water facllitles and construction grants for sewers are beling

-6
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handled, 1n total, by the Environmental Protection Agency. It

is our understanding that a "Community Facilities Bill" is
presently pending in Congress. This bill, 1f passed, would
provide general grants to communities for needed projects and
would cover all categories of publiic works from municipal water
systems to urban redevelopment. The only possible asslstance
from the Federal Govérnment, presently available to the town,
appears to be low~interest long-term loans from the Farmers Home
Administration. This report, by necessity, envisions full finan-
cing of the proposed water system by the town. Should federal
money again become avallable in the future the proposed rates and

charges recommended herein can be substantially reduced.

6. HYDROLOGIC DATA

Climatology. The climate of the Town of Plaistow is typical

of central New England. In general, periods of extreme heat or
cold are of short duration due to the moderating influence of the
Atlantic Ocean. Climatological records of the weather stations at
Havernill, Massachusetis and Windham, New Hampshire are avallable
and indicate that the annual mean temperature of Plaistow is 49.20F.
July is the warmest month with a mean temperature, OVer the period
of record, of 73.8CF. and January 1s the coldest with a mean temp-
erature of 27.9°F. Haverhill recorded a record high temperature of
1059F. in 1949 and record low of ~-199F, in 1917 with corresponding
temperatures recorded by Windham of 103°F. and -27CF.

gimilar to most of New England, Plaistow has no "rainy season'.



Precipitation is spread fairly evenly throughout the year. The
difference in normal totals between the driest month (February)
and the wettest month (March) is less than one inch. The average
annual preclpitation over the period of record is 40.47 inches.
The greatest single day precipitation amounted to 7.06 inches.
The average seasonal snowfall is 53.6 inches. Extremes of record
are 15.0 inches in the winter of 1936-37 and 102.4 inches in
1947-48, In January, 1923, 49.5 inches of snow were recorded
during the month. |

More than half the L1 inches of average annual prebipitation
evaporates directly from the land surface or is transpired by
vegetation. The remainder {about 19 inches) travels rapidly over
the land surface into the Merrimack River and its tributaries or
percolates down to the water table and thence moves lateralily to
the streams. The part that reaches the water table and subsequently
discharges into the streams is estimated to be about 8 inches per
year - an average ground water discharge of 0.4 million gallons per
day per square mile of drainage area.

Buring the winter months frozen ground impedes the movement
of water downward through fthe soil and is therefore an important
factor in determining the groundwater recharge regimen. Normally
the ground freézés in November and remains frozen in part until
March. The thickness of the frozen layer varies from about one-
half to five feet or more depending on the topegraphic setting,
vegetation and snow cover, climatic conditions, the type of mate-
rial, and soil-moisture condition. Where the snow accumulates

to a thickness of two feet or more, especially under forest cover,

_8-
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the frozen layer may thin and even disappear entirely under the

SNOW .

7. SURFICIAL GEOLOGY

The lowland in the eastern part of the county is made up of

fairly smooth planes interspersed with smooth rounded hills that

generaliy have mild slopes.

The bedrock that underlies Rockingham County is mainly granite
and mica interspersed with other materials. Along the coast the
mica schist is finer textured than elsewhere and is similar to
phyllite in characteristics.

The area was once covered by the glacier of the Wisconslin age.
When the glacler recedsed it left two main types of deposits - non-
stratified, unsorted glacial t11l and stpatified, water sorted,
gravelly glacial outwash. Hilly, stratified deposits, known as
kames, occupy a much smaller area than the £ill and glacial outwash.

The till is generally stony and has characteristics similar to
those of the underlying rock. It varles in depth, but in most
places it is 4 to 5 feet deep. 1In a large part of the area, the
£111 is shallow and outcrops &are common.

The glacial outwash is less extensive than the till. It was
deposited by thé water from the melting ice of the glacler. As
the glacier melted, depcsits of marine clay were lzid down along
the coastal areas. The land was depressed by the weight of the
ice so that several miles inland from the coast the deposits of
marine clay were interfingered with deposits of till and glacial

outwash. This caused the soil pattern to be complex.



Ground water occurs in both the consolidated and unconsoli-
dated rocks in Rockingham County, In the unconsolldated rocks,
or bedrock formations, it occurs only in the cracks or filssures.
In the unconsolidated deposits, as glaclal drift, marine sediments,
and glaciol aclustrine and glacioflurial deposits, ground water 1is

in the voids or pore spaces between the individual particles making

up the deposits.

Plaistow has a terrain which is a result of glacial actlon on
a structure which originally consisted of highlands to the north-
west, a major valley (Little River) running in a general north-
south direction through the center of Town and additional highlands
to the scuthwest.

The evidence is quite convincing that the Little River valley
is pre~glacial and was filled in by coarser materials from the
highlands and glacial outwash initially. These would generally
tend to be coarse sands and gravels. During later glacial stages,
the valley became a dammed up glacilal lake and finer silts and clays
were deposited which formed the present surface layers of the valley.
The hills to the northeast and scuthwest have some cover of glaclal
sands and gravels and tills, but much of this gravel lies above its
present day water table and are not sultable for water supplies.

The most iikely areas to develop a suitable publiic water supply
well, would be in the deeper lying sands underlying the Little
River; sands and gravels in the northwest highlands, 1f they extend
deep enough, and some of the smaller valleys to the southwest, 1f

they are deep enough.
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8. POPULATION STUDY

In the development of a comprehensive water supply and dis-
tribution system to serve a community, a rational prediction of
the future population must be made. For purpcoses of thls feasi-
bility study the future permanent population 1s based on considera-
tion of past minimum, maximum, and median rates of growth experienced
in Plalstow since 1900, the number of new dwellings constructed since
1961, and other factors which affect population such as zonlng and

availagbility of land.

U. §. Census - Table No. 1 iists the U. 3. Census povulation

figures for Plaistow from 1900 through 1970. This table 1lndicates
that Plaistow has experienced a steady increase in population
throughout the period, except for the decade between 192Q and 1930
when a decline in population took place. The minimum rate of
growth in the period since 1930 was a 3.5% increase which occurred
from 1930 to 1940 while the maximum rate of growth (61.6% increase)
oceurred in the past decade from 1960 to 1970. The median rate of
growth computes to be 32.5 percent.

Table No. 1
Population of Plaistow - 1900 thru 1970

Numerical Percent
Year © Peopulation Increase Increase
1900 1027
1910 1173 146 : 14.2
1920 1368 ‘ 192 - 16.6
1930 1366 -2 -
1940 1414 b8 3.5
1650 2082 . - 668 hy.2
1960 2215 833 ho.o
1970 hriz 1797 61.6

w1l



New Dwelling Construction - The construction of new dwellings

has been falrly consistent since 1961 with the exception of the
dip that occurred in 1967 and 1968 in Plaistow and elsewhere.
However, home building recovered in 1969 and has sustalned a
steady rate through 1972. The following tabulation on construc-

tion of new dwelling units was obtained from the building inspec-

tor's annual reports. ‘ -
Table No. 2
New Dwelling Construction, Plaistow, N. H.

Year No. of Dwelliing Estimated Construction Value
Permit Tssued Units of ALl Permits Issued
1962 35 $ 500,500.00
1963 33 316,800.00
1964 - e, 873,396.00
1965 L3 2,528,924.00
1966 54 1,197,800.00
1967 29 1,037,244.00
1968 14 £10,589.00
1969 b6 1,234,497.00
1870 45 1,104,180.00
1871 109 1,966,570.00
1572¢% k1 1,246,765.00
10 Year Totals 457 $11,166,900.00
Yearly Average RS 1,115,700.00C

¥*Through the month of October

The 1970 census shows the number of persons per dwelling unit
to be 3.5. As a part of this study a street by street'count of
dwelling units in Plaistow was made late in 1972. This count
produced a total of 1M63-existing dwelling units housing a computed

pbpulation of 5,120 persons.

Available Land - As shown on Plate R-2 the present zoning in
Plaistow is divided into three broad categories, residential,

commercial, and industrial. Of particular interest is the

12—



residential zoning area which totals about 4360 acres. FPresuming
an average lot size to be 40,000 square feet, the estimated total
number of dwelling units which c¢ould be bullt in Plaistow would
total about 4522 with proper allowance for roads, recreatioﬁ areas,
open spaces and unfavorable terrain. Using the present unit popu-
lation figure of 3.5 persons per dwelling unit the estimated ultl-
mate population of this residentially-zoned area would be 15,830
persons. In addition, there are 363 dwelling units presently
situated in the industrially and commercially zoned areas which
house an estimated populaticn of about 1270 persons. Based on
this analysis the estimated ultimate populaticn cf the Town of
Plaistow, using the present zoning ordinance becomes about 17,100
persons.

Populaticn Projection ~ Plate R-~3 deplicts the population

trends based on both a growth-projeotion and a dwelling unit
criteria. The selected growth curve was based on the dwelling
unit criteria which was established by assuming a 50 dwelling

unit per year growth and applying the 3.5 person per dwelling unit

‘factor. Table 3 1lists the estimated future population for Plaistow.

Table Ho. 3
Projected Population of Plaistow, N. H,.

Est. No. of Estimated
Year o Dwelling Units Population
1972 1463 5,120
1982 1963 6,870
1987 2213 7,745
1992 ' 2UE3 8,620
2002 2963 10,370
2012 3463 12,120
2022 o 3963 13,870



As will be seen from Plate R-3, the dwelling unit population
projection lies closer to the maximum growth projection line than
the median growth projection line. This is net unreasonable con-
sidering that the Town of Plaistow borders the City of Haverhill,
Massachusetts which is very densely populated. From all signs
such as new shopping facilities and commercial establishments,
and new residential construction, it appears—-that Plalstow is
experiencing an overflow of population from Haverhill. A compari-
son of the 50 year estimated population of about 13,100 persons
and the estimated ultimate population of 17,400 persons, reveals
that the 50 year projected population would bé about 75 percent of
the estimated ultimate population which agaln appears to be

reasonable.

Q9. ESTIMATED WATER CONSUMPTION

General Use - In a community with the character of Plaistow

without a substantial wet process industry and without a public
sewerage system the present average per caplita usage per day can
be expected not to exceed 75 gallons. This per capita consumption
figure will increase in the future and for purpcses of this report
this per capita usage has been increased as shown on Table 4.

Table No. 4
Estimated Water Consumptilon

Per Capita

Year Population Consumption Avg. Daily Use Peak Dally Use
Present 5,000 75 375,000 Gals. 562,500 Gals.
1980 6,500 - B 520,000 " 780,000 "
1995 8,500 90 765,000 " 1,147,500 ™
2000 9,500 100 950,000 " 1,425,000 "
2020 13,000 110 1,430,000 " 2,145,000 "
2030 17,400 120 2,088,000 " 3,132,000 "

1l
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As indicated on Table No. 4, the average dally use would be
375,000 gallons with a peak dally usage of.562,500 gallons. By
the year 2030, it is estimated that the daily usage would be
2,088,000 gallons with a peak usage of 3,132,000 gallons per day.

On the basis of the water supply source being gravel packed
wells and pumping not over a total of 16 houré per day the wells
and pumplng eguipment should initlally provide a capacity of 1000
gallons per minute and would ultimately have the capability of |
producing a minimum of 3500 gallcons per minute.

Fire Flow Reguirements - A storage facllity will be required

in the system to maintain adecguate pressures and to provide water
for fire protectiocn purposés. Water to be used for fire fighting
purposes represents an essentlally uncontrolled draw on the avail-
able water in the system. It becomes prudent then to provide
storage for a sufficient quantity of water to fight any fire to
the fullest extent necessary and at the same time maintain full
service for domestic, commercial and industrizl uses. For fire
fighting purposes an initial flow of 1,500 gallons per minute for
a four hour perilod is considered to be adequate for Piaistow.
However, as the population in Plaistow increases, the fire flow
requirements would ultimately reach 3000 gallons per minute fo: a
seven hour period. |

The capacity of the storage facility should be sufficient to
meet this fire flow demand during a peak day use with all supply
pumps running and not deplgte the storage capacity by more than
one-third, An initial peak day use has been determined to be

562,500 gallons or about 585 gallons per minute based on a 16 hour

15—



period of usage. During a period of maximum fire flow usage the
total draw on the system would be 2,085 gallons per minute. Input
to the system based on a 1,000 gallon per minute supply would be
1,000 gallons per minute resulting in a net draw from storage of
1,085 gallons per minute or & total draw for the four heur fire flow
period of 260,000 gallons. A storage tank with a capaclty of
750,000 gallons would be reguired fo meet the. criterlia outlined
above, however, to provide for the projected growth in the syétem
and to avoid the necessity of having to add a second small storage
facility in a relatively short time in the future 1t 1s recommended
that the size of.the initial storage facility be made 1,500,000
gallons. | i

Ultimately, the peak day's use has been determined to be
3,132,000 gallons or about 3,260 gallons per minute based on a 16
hour period of usage. During a pericd of maximum fire flow usage
the total draw on the system would be 6,260 gallons per minute.
Input to the system based on 4,000 galions per minute supply would
be 4,000 gallons per minute resulting in a net draw from storage of
2,260 gallons per minute or a total draw for the seven hour fire
flow period of 950,000. in additional 1,500,000 gallon storage
tank resulting in a total capacity of 3,000,000 gallons will,
therefcore, be feéuired to meet the ultimate demands of Plalstow.

Fire hydrants have been located throughout the proposed system
to provide fthe greatest possible amount of protection to all cus-
tomers of the system. The New England Insurance Rating Asscclation,
the agency which establishes pasic fire insurance rates, has the

following regulations concerning fire hydrants. A hydrant must be

16~
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under pressure; must be cormected to a 6 inch maln, minimum, by

a 6 inch connection; must be available to a public flre company;

must have standard 2-1/2 inch hose connections and must delliver

a minimum of 250 gallons per minute at a residual pressure of 20

pounds per square inch. Areas so protected are placed in a

"Protected" or "DV classification. Without these facilities the

area would be considered to be 1n an "Unprotected" or "E" classi-

fication. In addition the best insurance rate is obtalned when

the building is 1ocated within 500 feet of a fire hydrant. In the

layout of the system and the location of hydrants every attempt

has been made to place the hydrants so that each customer will be

within a radius of 500 feet.

Plate R-U4 presents a graphic representation of the capital

improvements, in the form of wells and storage facilities, which

will be reguired with the growth of the system and increased water

consumption.

10. EXISTING WATER SUPPLIES

There are no Known quasi-public or privately—operated water

systems within Plaistow which are of any appreclable size or serve

a substantial number of customers. A town owned limited fire

protection system was completed in 1971. This system serves one

nydrant on Worth Main Street and 5 nydrants in the Westville aresa

in addition to privaterhydrants st Process Engineering, Pennsylvania

Box & Lumber and the Westville Homes Corporation. No general service

or domestic connections are permitted to this fire system. This

project was a cooperative efforsy snared by the Town with Process



Engineering, Westville Homes and the Economic Development Agency
of the federal government. Portions of this system can be incor-
porated.in a town-owned municipal system.

It is worthy of note that the three above-named firms
employed 70 percent of the total number of industrial employees
employed in Plaistow in 1972. It is doubtful that these firms
could afford to stay in Plaistow if adequaté"fire protection had
not been made available. Thls would seem to be a positive indica-
tion that more industry would be attracted to Plaistow if a publie
ﬁater system were to become & reality.

It is understood, but not confirmed, that some of the commer-
clal establishments adjacent to the Haverhill city line are obtain-
ing water from the Haverhill system. This is another strong in-
dication of the value of the availability of a public water system.

A1l other establishments and residences in Plaistow obtain
thelr water from privately owned shallow or rock wells. Tt is
known that some rock wells extend as deep as 600 feet and that at
Canterbury Forest, adjacent to Seaver Brook, individual wells are

about 65 feet deep and are good producers.

1i. WATER SUPPLY SOURCES

The water supply sources generally available to a town such

as Plaistow are:

1. Ground Water
2. Surface Water and,
3. Purchased Water



Ground Water ~ Bedrock and glacial till are SOUrcCesS of small

or limited suppiies of ground water almost everywhere in the area,
but stratified glacial grift (ice-contact and outwash deposits)

is a much more favorable source for larger supplies. The most
favorable areas for development cof substantial large-scale ground-
water supplies are those underlain by relatively thick ice-contact
or outwash deposits, especlally those adjacefit"to streams or large
nodies of surface water from which flow can be induced to replace
water withdrawn from the depcsits. These deposits generally are
less than 50 feet thick in the lower Merrimack River valley, but
in places may be more thén 100 feet thick, Where saturated, these
deposits are groundwatef reservoirs storing about one and one-half
pillion galilons of wafter per square mile for each 20 feet of
saturated thickness. This reservoir of water can be used as a
backlog in seasonal dry periods and in time of drought, when ground-
water recharge is insufficlent, to supply water to wells and main-
taln streamflow.

Bedrock wells generally yileld less than 10 or 15 gpm in most
of the lower Merrimack River valley, but there is & unique area in
Salem, Pelham and Atkinson where bedrock wells lecally, and perhaps
generally, yield more than 40 gpm and reportedly as much as 150 gpm
(Rockingham Race Track). This area appears £o be relatively narrow,
extending southwestward through Pelham and northwestward through
Atkinson, parallelzto_the major faults and the regional bedrock
structure.

In Plaistow, the ground water table fluctuates in an annual

cycle, gen=rally rising during the winter and spring and declining

~19-
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during the summer and fall. The range of water-level fluctuation-
is less in well-sorted sand and gravel than in till and bedrock.
This 1s because the porositiles of bedrock and till are liess than those
of lce-contact and outwash materials, and, therefore, a given amount
of recharge or discharge saturaﬁes or dewaters a correspondingily
greater thickness of bedrock or £ill.

The annual water-table rise normally begins In autumn, but
commonly is interrupted in winter when the ground freezes and when
potential recharge is temporarily withheld as snow at the land
surface, After subsequent thaws the rise generally continues to
a maximum in late March or April, then declines through the growing
season. Water-tablerfluctuations indicate changes in ground-water
storage resulting from changes in the balance between recharge and
discharge. During the growing season much water is lost by evapora-
tion and transpiration in addition to grbund—water discharge to
streams. Hence, ground-water storage decreases through the growing
season even though precipitation ceontlnues at the same average
monthly rate during that perilod.

Piate R-5 is a "Ground-Water Favorability Map" of the Plaistow
area prepared by James M. Weigle, 1968, Of-t??"gxmsf Geological
Survey and issued in cooperation with the State of New Hampshire
Water Resources Board. Explanatory notes accompanying the ébove
reierenced map are, as follows:

"This map shows the relative favorability of areas for ex-

ploration for ground-water supplies in the Plaistow area,

New Hampshire. It alsc indicates the magnitudes of the

ground-water yields most likely obtainable from properly

located (as by test drilling) and properly constructed
wells in those areas. The 1imiis shown are estimates based

w20
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on the best hydrolegic and geologlc data available.

It is emphasized that this map represents an interpretation

of observed data, and is generalized: It does not elimlnate

the need for detailed exploration, but does provide a logi-

cal basis for directing such exploration.”

There is very little substantiated related published matter
on well water supplles in the town of Plalstow. in 1962 the U. S.

Geologlcal Survey in cooperation with the State of New Hampshire

T

Water Resources Board prepared and issued the publication entitled,
"New Hampshire Basic-Data Report No. 1 Ground-Water Serles South-
eastern Area bj Edward Bradley and Richard G. Petersen'.

This publication gives the logs of selected wells and test
holes, also very rough a?proximate locations. Seven wells are
tabulated for Plaistow. The logs of these seven wells are summar-
1zed below. The numbers of the wells are those utllized by the

U. S. Geological survey .

Tablie No. 5
Brief Logs of Selected Welis, Plaistow, N. H.
Well Type of
No. Material Encountered Refusal Depth
7 80' till, bedrock 95'
10 " 4,5' outwash, 0.5' fill 5.0
11 Silt, fine sand, clay & till 27.5"
12 Fine sand, sllt & clay bo.o!
i3 Fine to medium sand, medium
to very coarse sand, mixed
with mineral & mica grains.
Rottom 13! silt & clay 0.0
14 Clay, sand, gravel, hardpan 38.9
15 Clay, sand & gravel 25.0!

The logs of these seven wells do not indicate material or
depth conducive to large capacity wells. There is no follow-up

information offered such as static water level or yield. From the

21—
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evidence of the kind of materizl encountered it iIs doubtful if

any of these wells will produce more than 10 to 15 gpm. The back-
ground information on these wells is somewhat significant, all
wells but the rock well are in the Little River valley and in all
wells, except at the surface there 1s a lack of outwash material.

Included in the sbove referenced publicatlon is the daily log
of the water Ievel in Well No. 3 in Plaistow from December 5, 1555
to November 12, 165%7. The highest water level was registered on
Januvary 13, 1956, the lowest on November 2, 1957, these water levels
being 13.65' and 23.18' respectively below the level of land surface
for a minimum drop in water level 9.53 feet. No details of Well
No. 3 are given. The foregoing dzta and infermation is minimal
and should not be utilized to any degree beyond beilng a very general
gulde.

Exploratory work to determine possible locations for a perman-
ent well water supply was not included as a part of.this study and
report.' We have, however, studied all avallablie liferature pub-
lished by the United States Geological Survey which has done
extensive research work on ground water resources in the State in
addition to the usual on-site observations, and also have conducted
a geophysical survey of Plaistow sco as to locate the best potential
ground water sources. Plate R-6 shows the locatlons that were
tested by selsmic and resistivity investigations. The purpose of
the survey is to obtain information on the subsurface geology of
the area which can be used to direct the exploratory and test
drilling to locate producfive well sites. Specifically the hope

is that the geophysical measurements will be able to detect, in
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the area surveyed, where the stream alluvium OF glactal material
extends to the greatest depth and where 1t is the cleanest. The
seismic information is generally more reliable for depth informa-
tion, the resistivity more reliable 1n deflnlng the nature of the

materlial.

The general results of the gecphysical syurvey are as follows.

- The complete geophysical survey report 1s contained 1in Appendix B.

site "A" - A geophysical line was run following the power
lines, Crossing part of the north-west pattern and the Little
River Valley. Resistivity and seismic data confirmed the exist-
ance of relatively deep lying sands and gravel deposits at several
locations. Recharge to the afea is available from Kelly and Little
Rivers, access To the area is reasonably good. Test wells are

recommended at resistivity stations 8 and i,

Site "B" - This is a swampy pasin near the south end of town
and from the geophy51cal data, appears Lo pe oubt of the main valley.
Bedrock is shallow and the basin is primarily ciay filled. There
is some indication of a thin, shallow sand and gravel deposit on
the south edge of the basin, which would appear TO be too close
to existing housing for development. gtations 11 and 17 are close
to the river and would have good recharge, put appear to pe shal-
iow. There is & possibility that just above vedrock, a sand and
gravel area exists and an exploratory well could be driven, if

necessary.

gi£e "C" - The survey profile crosses the main valiey and
part of the north-west highland, near the center of town. . The

survey indicates shallow sand and gravel toO +he north-west, but

-23~
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adjacent to the river at Station 20, sand and gravel appears to be
thicker. Access to the area is quite difficult, due to the swamps,

but the recharge potential, 1s excellent. .An exploratory well at

station 20 1s recomnended.

Site "D" - This survey line crosses the Little River Valley
just below the center of town and also indicates good material at
reasonable depth near station 2¢. The site ig~accessible and the

recharge potential good. An exploratory well 1s recommended at

Station 29.

gite "E" - This profile runs ailong a glacial Esker, which has

been mined of its surface sand and gravel. The survey indicafes

that the sand and gravel extended below ground to & limited depth.

Since the recharge potential at the site 1s excellent and access

is good, this might prove a satisfactory site despite its shallow-

ness. An exploratory well should be driven at Station 26.

gite "F" - A profile of four resistivity stations was attempted

along the same Esker as tgt, but farther south. Coarse, locse, dry

gravel on 1ts surface prevented the taking of satisfactory readings.

We believe the area would still be worth drilling on speculation

toward the end of the program.
site "G" - This profile is in the north-west highland, across

the street from the Regional High gchool and the results show &

deep lying sand and gravel layer. Adegquate recharge should be

available from Bryant Brook and access 1s good. An exploratory

well at Station 32 and 33 is recommended.

Summary and Recommendations - As 2 result of the Geophysical

Survey there 1S adequate evidence tO state that a number of

ok



potentially productive well sites exist within the Town of
Plalstow. This survey should be followed by a full exploratory
and test well program carrled out in accordance with the schedule
as set forth in the report of the geophysical work. Table No. 6
helow lists this recommended schedule.

Table No. 6

Sechedule of Exploratory Drilling Based
on the Geophysical Survey

Profile
Designation Line Stations Priority
A 7 & 8 1
A b 2
G 32 & 33 3
C 20 4
D 29 5
B 26 &
F Convenient Locatlon T
B 11 & 17 8

The results of the geophysical survey and these recommenda-
tions were presented to Town Offlclals, in preliminary form, early
in 1973 and shortly thereafter $19,500 was appropriated by the
Town for the recommended exploratory and test well program. A
test program of this type 1s handled in two phases, the explora-
tory phase and the test phase.

The exploratory wells are 2-1/2 inches in diameter and are
driven into the ground.to refusal (bedrock). The various mate-
rials penetrated and the static level of the ground water 1s care-
fully noted. If the'material penetrated appears promising an
observation well is driven nearby and the original well 1s pumped
at the highest rate possible, usually between 50 and 125 galilons
per minute in a successful locatioen. If possible several such

locations will be developed and tested on an exploratory basis.

25—



i A N A e e wem e

The several locations will then be evaluated and the most promis-
ing sltes further tested by means of eight inch test wells.

These eight inch test wells are also drilled to bedrock.
The casing is then pulled back, the screen 1 set in the most
promlsing strata and the well is naturally developed. To measure
the zone of influence of the well and to obtain data on the agui-
fer a series of 2.1/2 inch observation wells are dri?en at strate-
gic locations surrounding the main test well. The pump is then
set and the pumping test 1s begun. A desirable pumping rate to
be obtained is between 300 and 500 gallons per minute and the
pumping test 1s Tun continuously for a period of 92 to 168 hours.
During a successful pumping test stapilization is normally reached,
that is, the 1evel of water in the immediately adjacent ochservation
well holds stéeady at a given pumping rate. gtgbhilization 1is normal-~
1y attempted at the highest possible pumping rate. Careful observa-
tion and recordings of the water levels 1n the several observation
wells and the main well are frequently made, usually hourly. AT
the end of the test the recovery of the ground water level to, or
nearly to, its origlnal elevation is carefully observed. From the
mass of data obtained during the pumping test a ground water
geologlst can determine with considerable accuracy the quantity of
water which a properiy constructed gravel packed well will produce
on allong term basis.

Samples of the water pumped are taken several times during
the test and analyzed chemically to determine such characteristics

as color, turbidity, solids, chlorides, nardness, alkalinity, iron,

—Ph
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manganese and pH. These chemlcal analyses will indicate 1f
treatment of any xind will be required.

Because of a rapid change in the lithology of deposits and
varlation in the chemical constituents in various wells through-
cut the town the use of an eight inch test well at each promis-
ing test location is most desirable. The eight inch well assures
setting the screen in the most productive strata and.the long,
high capaclty pumping test will indicate, almost conclusively,
the presence of undersirable minerals and whether their content 1s
increasing or decreasing with continuous wmping. It is antlci-
pated at this tlme that two eight inch test wells will initially

be needed.

surface Water - Generally speaklng communities the silze of

Plaistow cannot afford the development of a surface water supply.
The cost of acquiring water rights and protecting against pollu-
tion is usually excessive and surface water supplies usually re-
guire a complete tpeatment system which 1s expensive both to build
and to operate. The topography of Piaistow does not lend itself
to a deep water reservoir with relatively small surface area per
miilion gallons of water stored. This means that a large surface
area wouid be creatednwith the resultant increase of loss by
evaporation. Even if this latter type of storage Was acceptable
there simply 1sn't sufficient area within the town to support the
reservolr area that would be required and protect 1ts watershed.

Dams of this type to develop a large shallow reservolr are gener-

ally expensive.

2T



N EE NN M RN AR s (e

b B

A surface supply within Plaistow would necessitate the use
of Little River. This could be accomplished by a small catchment
dam 1in the stream with pumping to a2 remote reservolr where storage
and treatment would take place prior ﬁo distribution. Here agaln
this represents an expensive solution to obtaining a water supply
and should be resorted to only 1f an adequate ground water supply
is not available. Due to the obviocus dlfferefices in first cost
between well supplies and a surface supply only cursory study of
the safe yield of the Little River was made., The river has a
drainage area upstream of Plaistow of about 11 square miles and
this brief study indicates the safe yield to be borderline for

Plaistow's future needs.

Purchased Water -~ The third possibile water supply source 1is

purchased water from the City of Haverhill, Massachusetts.
Haverhill presently takes its water supply from three sources;
Kenoza Lake, Crystal Lake, and Johnson Pond. The guantity of
water available from thse sources is adequafe to supply the in~
creased demand of Plalstow, however, the qﬁality of water from
these sources requires treatmenf to meet present State standards.
Apparently the cost of this treatment will be fairly expensilve
because Haverhill is qgnsidering additional water supply from
ground water soﬁrces with a view towards phasing out the present
surface supply system.

If Plaistow took water from Haverhill, the proposed 8 inch
maln along North Avenue would have to be inoreésed to 12 inches;

about 3,000 feet of 8-inch main along North Avenue in Haverhill
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would have to be increased to 12 inches; and probably a booster
pump added to thls system to supply the proposed Plaistow system.
In addition to the above capital improvements, Plaistow would be
charged at the present wholesale water rate of $0.17 per iOO cubic
feet of water and also be reguired to allow Haverhill fo tap

Plaistow's ground water supply to serve both communities in the

‘event the combined system was faced with a wé%er shortage.

Recommendation - In vliew of the capital costs involived to-

gether with substantial difficultles inherent in_developing an
adequate surface supply this source of water supply is not
recommended at this time.l Similarly, because of existing suﬁbly
problems in the Haverhili system coupled with substantial main

strengthening to deliver the water to Plalstow this source of

supply 1is also not recommended. In addition the Havernhlll whole-

sale water rate of $227.80 per million gallons 18 considered hilgh

for basically raw water.

A ground water supply of course, must be developed and until

this is done there must be some corcern that it exists 1n sufficient

quantity. The geophysical work indicates a good potential for the

development of reaéonably high capacity wells and on this basis
wells are recommended-as the source of water supply.

A ground water supply is substantially less expensive to

develop ané to operate and generally does not require treatment

beyond chlorination. In some instances removal of minerals may

become necessary. This initial cost factor makes a well water

supply much more attractive and practicai to a developing small
water system.
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12. THE OVERALL PLAN OF WATER DISTRIBUTION

The Distribution System - The recommended initial water

distributlon system is shown schematically on Plate R-7 &nd in
greater detail on Sheets Nos, 2, 3 and 4 vound as Appendix A

at the rear of the report. This initial System has been de~
signed to serve the presently developed and developing areas of
the town. Some areas have been intentionally bypassed at this

time due to their general elevation in relation to the system

service elevation or because present development 1in some areas

does not economically justify water distribution at this time.
Those areas recommended for later construction. are as follows:

016 County Road (west of Kelley Road)
Main Street (west of Kelley Road)
013 County Road (west of Rte. 125)
Route 125 (north of 01d County Road
Kingston Road (north of 01d County Road)
Crane Crossing Road
Nicholas Road

- Smith Corner Road {(northern portion)
Cifre Lane
Mankill Brook Road
Pollard Road (west of Cifre Lane)
Greenough Road

The initial distribution system as proposed herein would
provide service to approximately 1372 customers which constitutes
94 percerit of the dwelling units in Plaistow. The main outer loop

feed system from the proposed standpipe located on Sweet Hill con-

‘sists of a l6-inch water main along Sweet Hill Road to Route 108;

a 16-inch main along Route 108 to Forest Street, thence in Forest
“ireet to Harriman Road where the main loop changes to 1l2-inch

main in Forest Street to East Pine Street. The l2-inch main
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continues in East Pine Street to South Main Street, in South Maln
Street to Route No. 125, thence northerly in Route 125 to Danvilie
Road. The 12~inch main continues in Danville Road to North Main
Street then easterly in this street back to Route No. 125 where

it runs northeriy to 01d County Road. In 01d County Road the 12~
inch main runs eaéterly to Kingston Road, in Kingston Road to Hale
Spring Road then in Hale Spring Road to Sweet HIill Road where the
main again increases to 16 inches in size completing the loop back
to the standpipe.

Subsidiary mains consisting of f-inch ana 12-inch piping feed
the internal areas of this main wabter supply locp and are sized to
assure suffileient residugl pressure within the system with a proper
allowance for reduced pressures which could occur during a major
fire. Plate R-7 indicates the residual water pressures as determined
by a "Hardy Cross" analysis at selected locatlons in-the water system
which may be expected during conditions of: 1.) zero usage condi-
tions; 2.) residual pressures expected during peak usage perilods;
and 3.) residual pressures expected during a fire coinecident with
peak usage periocds. All main water piping has been sized with a
view towards supplying the future ultimate population of Plaistow,
thus precluding the neged for increasing the pipe sizes or instélling
relief mains aﬁ a future date.

Fire hydrants as shown‘on Sheets Nos. 2, 3, and 4 have been
placed so as to provide the greates? degree of fire protection
possible to the buildings which will be connected to the proposed
distribution system. These hydrants' locations will satisfy all

criteria established by the New England Insurance Rating Assoclation,
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which have been set forth ab length previousiy in this report..

Storage Facllities - In addition to maintenance of proper

system pressures and provision of continuous service for a reason-
able period of time in the event of & supply system fallure,
storage facillties provide a supply of water for use during fire
emergencies. During these times water is used at a much increased
rate to flght the fire. Much criteria has beép'aeveloped as to
how much water should be in storage as fire reserve and at what
rate of flow and for how long a period water should be avallable
to meet the emergency. In fesidential areas confaining one and
two story single famlly dﬁellings, widely spaced, and in semi-
commercial areas a fire flow of 1500 gallons per minute for a four
nour perlod is considered adeguate. However, &S5 residential and
commerclial areas become more intensely developed, &an increased
fipre flow of up to 3,000 gallons per minute for a seven hour
period could be expected in Plaistow.

These fire flows must be met during a peak day use with all
supply pumps running and not deplete the total storage capaclty by
more than one third. The estimated fire flow, of cburse, governs
the guantity of storage necessary. JInitially 2 1,500,000 gallon
storage tank will satisfy these requirements and provlde adequate
storage. Bepginning peak daily flow is estimated to ve 562,500
gallons or 585 gallons per minute based on & 16 hour perlod of
usage. With a fire flow of 1500 gallons per minute the total
draw on the system would be 2085 gallons per minute. At the same
time the well suppiy pumpé would be in service providing an inflow

to the system of 1000 gallons per minute resulting in a net draw
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rpom storage of 1085 gallons DPET minute. Over 2 four hour periocd
the total draw from storage would be 260,000 gallons or about 17
percent of the total ftank capacity. From this analysis it can be
seen that the proposed initial storage facility has sufficlent
capacity to provide for some reagsonable growth in the system.

The proposed storage tank would be a ateel standpipe located
en Sweet Hill on the southerly silde of Sweet_Hi}lmﬁoad. The tank
would be approximately 61 feet in diameter with a full side water
depth of 70 feet. The base of the tank would be set at elevation
270.0%.

This base elevation and a full tank of water would provide
a maximum statlc pressure of 115 psi and a minimum resldual pres-
sure during peak consumption and & fire, of 23 psi. The system
was investigated for pressure drops under different conditions of
flow at varilous 1ocations and the results are 11lustrated on Plate
No. R-T.

The rise and fall of water in this tank will control the
operation of the pumps ab the wells. The tank will be equlpped
with a telemetering cransmitter which will read the water level
in the tank. These signals wiil be transmitted by means of leased
telephone wires to the pumping stations. AL a predetermined level
of water 1in the‘tank 5 signal will be sent to start one well pump.
If the tank level continues to 4rop the second well pump will start
and both pumps will run until the tank is refilled. 0On the next
cycle the operatlon of the pumps will be reversed. This initlal
system, can and will eventually serve 311 developablé areas of the

town below elevation ol5 . g, Within this service area static water
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pressure wlll range from a iow of about 4o pounds per square inech
to a high of 115 pounds per square inch. Individual pressure
reducing valves may be réquired in some residences located in
the lower elevatlion areas.

The %topography of the town is such that as development mMOVES
in a northeasterly direction higher elevations are encountered
résulting in the necessity for a high level sysgef which would
serve all areas of the town above elevation 245,06, These higher
areas would also be sepved by the baslc water supply system and
water would be dgelivered to the system by booster pumps taking
suction on the primary distribution system. Storage facilities
would be installed in the -high level system as required by
development. Emergency connections between the two systems util-
jzing check valves and by-passes with pressure reducing valves
would be established to assure complete flexibility if the need
for a reverse transfer of water arose. Tt is very probable that
+he need for the high level system will not occur for some time
in the future.

Materials - The water mains will be either class 150 asbestos-
cement pipe with cast iron fittings or class 150 cement-lined cast
iron pipe with rubber riﬁg type gaskets. It is.recommended that
voth types of pipe be specified with the final choice being made
on the basis of cost. House connectioﬁs will be type K copper
tubing with brass corporation stops and brass curb cocks at the
property line with cast iron'curb woxes. ALl system shut-off gate
valves will be cast iron body with bronze discs complying with the

latest American Water Works Associatibn standards and with cast
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iron adjustable-stem gate boxes; Fire hydrants will be of the
improved A.W.W.A. type with 2_2%" nozzles and a steamer connections
conforming to American Water Works Assoclation specifications.
Steel standplpe type wabter storage tanks will alsc conform to

American Water Works Assoclation standards.

13. USE OF EXISTING SYSTEMS

The Town of Plaistow presently owns a limited fire protection
system which was compléted in 1971. Thils system consisting of a
single 1i2-inch pipe serves one‘hydrant on North Main Street and
5 hydrants in‘the Westville area in addition to private nydrants
at Process Engineering, Pennsylvania Box & Lumber and Westville-A
Homes Corporation. No general service or domestic connections are
permitted to this fire system. At the present, it is intended to
saﬁitize and incorporate this l2-inch water main into the proposed
water distribution system. It 1is expected that the present elevated
tank with 1ts own source of supply would be utilized as & secondary
fire protection.system for Process Engineering and the Pennsylvania
RBox & Lumber companiés. During the final design stage considera-
tion will be given to possibly utilizing this tank as an emergency

storage facility for the municipal system.

14, FUTURE CAPITAL IMPROVEMENTS

In addition to the periodic installation of water mains as
growth requires, which will .be self-liquidating, certain storage
and supply capital improvements will be necessary. These capital

improvements are shown graphically on Plate No. R-4 Initially,
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the major facllities required, beyond the pasie distribution system,
will be the two wells with a combined productlion of 1000 gailons
per minute and a 1,500,000 gallon capacity storage tank. As the
system expands and the population served lncreases additions to
these major facilities will be necessary. The curve of predicted
capital improvements as shown on Plate No. R-5 is essentlally
based on peak water consumption figures and population figures.
The population flgures represent permanent tow;~;opulatlon and are
approximafe only.

By 1985 when the peak daily consumption of water reaches
1,000,000 gallons, which will probably occur most frequently in
the summer, an sdditional well or wells with a capacity of 1000'
gallons per minute should be installed. At this point in the
growth of the system the original wells w11l be operating in ex-
cess of 16 hours on peak days and the installation of this addi;
tional well wlll prevent ©too much overpumping. AP the same tlime
this addition to the supply system will 1mprove the storage capaclty
insofar as flre flows are concerned. The peak daily flow at tThis
time will be 1,000,000 gallons or 1041 gallons per mlnute if pumped
over 16 nhours. With an increase in the fire flow in the commerclal
area to 2000 gallons per minute the total draw on the system would
be 3041 gallons per minute. This draw would be-offset by an inflow
of 2000 gallons per minute from the supply Dpumps resulting in a
net draw from storage of 1043 gallons per minute; a total draw in
a four hour period of 249,840 gallons or 16 percent of available

storage.
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By the year 1998 the peak daily consumption will reach a fligure
of about 1,425,000 gallons and tne need for an additional 500 g.p.m.
well will become apparent once again. At this point'in the growth
of the system the four existing wells will Dbe operating in excess
of 16 hours on a peak day and the required storage for fire flows
will be approachlng one-third of the actual storage avallable.
With a peak daily flow of 1,425,000 gallons or ;iQBO gallons per
minute, if pumped over 16 hours, and an increase ih the required
fire flow to 2,500 gallons per minute, the total draw on the system
would be 3,980 gallons per minute. This draw would be offset by
an infliow of 2,500 gallons per minute from the five supply pumps
resulting in a net draw from storage of 1480 gallons per minute;
s total draw in 4 hours of 355,200 galléné or 23 percent of avail-
able storage.

By the year 2012, when the peak daily consumption of water
reaches a figure of 2,020,000 gallons, the original storage tank
of 1.5 million gallons capacity has now become too small. It will
no longer provide at least one day's storage of water based on peak
daily use and the depletion of storage as & result of fire flows
Awill not equal one third of available storage. At this point in
the growth of the system the five ekisting wells will be over-—
pumping and the need for an additional 500 galion per minute well
will become apparent. The peak daily flow will be 2,020,000 5a1—
lons or 2104 gallons per minute 1f pumped over a 16 hour period and
the required fire flow at this time will be 2500 gallons per minute
over a five hour period. ‘Tﬂe total draw on the system would then

be 4E04 gallons per minute and this draw would be offset by an
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inflow of 3000 gallons per minute from the slilx supply pumps, re-
sulting in a net draw from storage of 1604 gallons per minute;

a total draw in a five hour period of 481,200 gallons or 16 per-
cent of avallable storage.

By the year 2023 the peak daily consumption will reach a
figure of 2,400,000 gallons and the need for an additional 500
gallon per minute well will become apparent once again., At this
point in time the six existing wells will be operating in excess
of 16 hours on a peak day and the required storage for fire flow
will be over one-third the available storage. With a peak daily
flow of 2,400,000 gallons or 2510 gallons per minute if pumped
over 16 hours and a required fire flow of 3000 gallons per minute
for six hours, the total draw on the system would be 5510 gallons
per minute. Thils draw would be offset by an inflow of 3,500 gail-
ions per minute from the seven supply pumps resulting in a net
draw from storage of 2,010 gallons per minute; a total draw in
six hours of 723,600 galions or 24 percent of avallable storage.

By the year 2035, when the peak dally consumption of water
reaches 2,840,000, the seven existing wells will be operating in
excess of 16 hours on a peak day and the required storage for fire
flow will be over one-third of the available storage. With a peak
dally flow of 2,8M0,000 or 2958 gallons per minute 1f pumped over
16 hours and a required fire flow of 3000 gallons for seven hours,
the total draw on the system would be 5358 gallons per minute.
This draw would be offset by'an infiow of 4,000 gallons per minute
from the eight supply pumps, resulting in a net draw from storage

of 1985 gallons per minute; 2 total draw in seven hours of
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833 700 gallons or 28% of svailable storage.

The addition of the eighth 500 gallons per minute well will
complete the program for future capital improvements. With a
combined storage of 3, 000,000 gallons and a combined supply of

4,000 gallons per minube the system will support Plaistow's ultl--

mate population of 17,HOO persons while providing adequate storage
1th depletion noct exceeding 33 percent during f}res‘and adequate

supply pumping for a period not exceeding 16 hours.

15. ESTIMATE OF COST

The following cost estimates have been based on bid'priées
for similar work recently constructed in New England, The prices
shown includelthe contractor's overhead and profit and an amount
nas been added to the construction cost to cover contingencies.'
Land acquisition, engineering and legal fees and administfative
costs have been included. The prices include all items of con-
struction including repaving of stpreets. The cost of ledge remcval
nas been included where it is»eipected ledge will be encountered.
The scale of the drawings makes a clear indication of sectionalizw
ing and street valves difficult, however, they ha&e been located
and are included in the foliowing estimate.

The project for which the followlng estimate is made 1s con-
sidered to be the most comprehensive, that is, i1t will serve the
greatest number of customers on a self-sustaining tasis at an
annual rate which 1is considered reasonable. The‘first layout of
the system includec approximately 8,400 lineal feet of additional.

mains which, it was found on careful analysis, could not be

-~
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considered reasonably self-supporting at this fime.
were therefore deleted fro
zdditional development warranted their inclusion..

of brevity the fol

by street detalled estimate.

Construction Cos?® Estimate'

These streets
m the initial system until such time as

In the interest

jowing estimate has been condensed from a street

Total Cost

Item No. Item Quantity Unit Cost
1 16" Pipe 14,900 L.F $T2.00/L.F. $178,800.00
2 12" Pipe 74,500 L.F $ 9.00/L.F. 670,500.00
3 8" Pipe 111,250 L.F $ 7.50/L.F.  B34,375.00
i 16" Gate Valves 13 $1600/ea. 20,800.00
5 12" Gate Valves 71 $ 390/ea. 27,690.00
6 8" Gate Valves 101 $ 170/ea. 17,170.00
7 Hydrants 220 $ 520/ea. 114,400.00
8 ¢.1. Fittings uo.4o Tons  $ 900/Ton 36,396.00
g Thrust Blocks 122.5 C.Y. $ 55/C.Y. 6,737.00
10 Saw Cut Pavement 194,350 L.F. $ 1.00/L.F. 194,350.00
11 Rock Excavation 10,032 C.Y. $12.00/C.Y. 120,390.00
12 Town Road Pave. 163,850 L.F. $ 1.30/L.F. 213,005.00
13 State Road Pave. 30,500 L.F. $ 1.70/L.F. 51,850.00
14 R.R. Crossings _ 8 $5,000/ea. 40,000.00
15 Service Connections 1,860 $ 100/ea. 146,000.00
Total Estimated Construction Cost

of Distribution System $2,672,463.00

16 Storage Tank (1,500,000 Gals.) L.S. $200,000.00
17 500 G.P.M. Wells 2 $20,000/ea. 50 ,000.00
18 500 G.P.M. Pumps 2 $15,000/ea. 30,000.00
19 Pump Stations 2 $50,000/ea. 100,000.00
20 Supply Piping 5,280 L.F. $ 10.00/L.F. 52,800.00
21 Access Roads L.S. 10,000.00

Total Estimated Construction Cost

$M32,800.00

of Storage & Supply System

Total Estimated fonstruction Cost

of System $3,105,263.00

Contingencies & Other Costs e 5% 155,523.00
Engineering Services (Eng. Fees,
Surveys & Borings) 260,000.00

$3,520,786.00

" Total Estimated Project Cost

40—



A RNV LN R e i R S L) e L T -
F A Y U I A S SRV S PV AL R F v S MU S L I LICE D TSPINPIST I LR et Seerean saea

The proposed initial distribution system will incorporate
200,650 lineal feet or 38 miles of 8,12 and 16 inch pipe and 220
fire hydrants. A total of 1460 service connections to exlsting
bulldings caﬁ be made from this initial system. The cost per
connection based on existing development therefore becomes

$2,411.50.

o

16. FINANCING THE WATER SYSTEM

General - Under prior federal programs and regulatiohs the
Town of Plaistow would have most probably been eligible for an
outright construction grant of up to 50 percent of the construc-
tion cost of the proposed-water system. This construction granﬁ
would have come either from the Farmers Home Administraticon of the
Department of Agriculture or from the Community Facllitfles Branch
of the Department of Housing and Urban Development. As of January
1st of this year all construction grants, for water and sewer facill-
ties, from either of these federal agencies were eliminated. As
the situation now stands, there are no construction grants for water
facilities and construction grants for sewers are being handled, in
total, by the Environmental Protection Agency. It is our under-
standing that a "Community Facilities Bill" is presently pending in
Congress. This.bill, if passed, would provide general grants to
communities for needed projects and would cover all categories of
public works from municipal water systems to urban redevelopment.
The only possiblie assistance‘from the Féderal Government, presently
avallable to the town, appears to be low-interest long-term loans

from the Farmers Home Administration.

~h41-



In view of the foregoing the following financial schedules
call for full financial support of the project by the town by means
of assessments, selected taxation and the issuance of general. |
obligation bonds carrying 5% interest for amortization in thirty
years with principal payments in 28 equal annual payments, the
first principal payment to be made 1n the third year of operation.
General cbligation bonds are recommended inasmuch as they would
be backed by the credit of the Town of Plaistow -and this type of
bond is more attractive to investors than would be revenue bonds
which probably would carry 1% or 1%% higher annual interest rate.
The reason for deferring principal payments on bond amortization
for two years is that in-a project of this type the revenue de-
rived from water customers during the first few years of operations
is lower than at any time thereafter and at the same time bond re-
tirement costs are at thelr highest level. Deferrment of the
principal payment provides time for the system to grow, gain
strength and lmprove its annual income situation. Public water
systems under most circumstances develop the capability to pay thelr
own way, although in recent history they have been materially aided
in gaining this status by federal construction grants. The follow-
ing sets forth the suggested minimum charges, selected taxation and
assessmenté, the estimated number of water cusﬁomers and the method
of arriving at thése various figures which are the basis of financing
the system.

This provides the basic data used in estimating total income
to be derived annually for the first thirty years or the 1life of

the bonds. Rased on the preceding Estimate of Cost the total
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amount to be financed will be $3,520,786. For simplicity of cal-
culations a figure of $3,520,000 has been used.

.~ Number of Customers - The total number of poténtial customers.

that can be lmmediately served by the proposed systemé as of 1872,
is approximately 1463. From past exberience it is unlikely that
more than 75% or 1095 of the potential customers will become water
éustomers during the first year éf operation.__%ﬁe reméining 25%
or 368 can be expected tc connect to the system during the first
10 years of operation. Spread equally over 9 years this_would'
mean an addition of 41 customers per year. From the town Building
Inspector's records it was determined that for the 10 years pre-
ceding 1672 an average of- 46 new homes were constructed per year.
Whén a water system 1s iInstalled the rate of new constructlion can
be expectgd'to accelerate for at least a 10 year period, accordingly
we have inecluded 87 new customers for a period of 10 yearé and 47
new customers per year thereafter.

Charges - The following proposed charges are considered to be
the minimum necessary to adeguately operate, maintain and flrance
the water system. Three finance schemes have been developed ﬁsing
vartious combinations of charges for the annual wabter bill, basic
assessment and tax rate increases. Alternate "A" (Tables Nos. 8,
9 and 10).1ist income, expense and cumulative balance for building
and operating the system according to the following minimal charges:

L. & minimum annual water bill of $85.00 (10,000 gallons of

| water per connection).

2. A cne-tlime assessﬁent against all customers served of

$500.00. This overall assessment could be divided into
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a benefit charge of $300 and a connection charge of
$200.00.

‘3. An increase in the general tax rate bf all property owners
in the town regardless of availability of water of $1.00
per $1,000. |

Alternate "B" (Tables Nos. 11, 12 and -13) shows the effect of
é larger tax increase and reducing the annual-water bill aﬁd,:
sssesament fate. In a town such as Plaistowlwhere the proposed
water system is relatively extensive, supporf by tax revenue may
be a favorable alternate. The  -following minimum charges were used
for Alternate"B":

1. A minimum annual water bill of $75.00

2. A one-time assessment of $300.00

3. A tax increase of $2.00 per $1,000.

In Alternate "C" {(Tables Nos. 14, 15 and 16) the effect of
lowering the annual water bill to a minimﬁm regulted in the follow-
ing minlimal charges:

1. A minimum annual water bill of $60.00

2. A one-time assessment of $1400.00

3. A tax increase of $2.00 per $1,000

In addition to the above charges excess water would be charged
at the rate of $0.75 per 1,000 gallons and a hydrant rental of
$100.00 per unit would be charged to the Town.

The Benefit and Cornnection Charges would be paild either‘in
a lump sum or paid periodically over a period not to exceed two
years. Unpaid balances wéuid drzw interest at the rate of 6%

per annum. A£11 connections at the main installed subseguent
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to original consfruction will be at the property owners expense
at actual cost or at a predetermined flat charge. All property
owners will pay all costs for installation of service piping
from the curb stop to the structure to be sefved, including
connections to meter and customer's piping.

Operating Costs - Table No. 7 below lists the anticipated

annual operating costs for the overall water supply and distribu-

-

tion system. The major expenses will be the salaries of operating

personnel and the cost of power. Table No. 7 shows the costs for

‘the first year.

Table No. 7

Estimated Operating Costs - First Year

Expense Item Estimated Cost
Salaries

Superintendent $ 8,000.00

Cierk (Part-time) 3,000.00
Meter Reading 500.00
Fringe Benefits 1,000.00
System Malntenance 1,000.00
Truck Maintenance & Depreclation 1,000.00
Heat, Light & Telephone 500.00
Printing & Mailing 500.00
Electric Power 5,000.00
Chemicals 500.00

Estimated Total First
Year Operating Cost $21,000.00

It 1s anticipated these costs will drop slightly following
the first year of operation and then steadily increase as the
unit costs of the expense items naturally lncrease and the
numoer of customers served grows. An additionél first-year
startup charge of $2,500.00 has been added to the above estimated

operating cost in the following finanial tabies.

_b&5-




New Residential Developments - Developers will pay all costs

for extending the system to their property and all charges for
installing piping, valves, hydrants, and service connections within
the property being developed. All piping, valve arrangement, hy-
drant spacing, testing, and other facilities shall be approved by
the Water Department of the Town of Plaistow. After acceptance the
approved system shall be deeded by the developer to the Water
Department. Some variations or modifications to the above might

be ma&e to developers if the addition requires the installation

of a large supply main in principal thoroughfares to serve the area

to be developed.
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17. FINANCING OF FUTURE ADDITICNS

As the system grows to serve areas not proposed for the
initial construction, additiocnal supply piping and eventually an
additional water supply and storage tank will be needgd. The
location for these facilities will depend largely on the direc-
tion of future growth development. A water system, once in
operation, will probably be the greatest singi; factor éffecting
the direction of future growth. In the case of new developments,
1t 1s recommended that the developer be required to install water
mains and éll appurtenances in the streets at entirely his cost
and in accordance with strict regulations established by the Town
Water Department. It is generally understood that the utlility
supplying water is obligated in most cases to provide the prineci-
pal supply main, providing the proposed prdject will generate
sufficient revenue.

™is financing, if exceeding the existing reserve fund, can
be arranged by means of short term borrowing. A minimum balance
should be kept in the reserve fund for capital improvements and
replacement of physical facilities; Tt is not recommended that
the reserve fund be dissipated by reducing the minimum charge
until at least all water supply and storage problems have been
resolved and satiéfied. Tﬁe-proposed‘cﬁargeé-presentedlhereiﬁ
are reasocnable for new water system'developments in towns compar-—
able to Plaistow. It isg not fair té édmpare water rates for.ﬁéwly
constructed systems with.ratés'in cities or towns where systems

were constructed 10 or more years ago and where large industrial
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users pay a conslderable percentage of the costs.

18. MANAGEMENT OF THE SYSTEM

The proposed water supply and distribution system should be
administered by a water authority or board and operated by a
water superintendent and his personnel. In the early stages

of the project the needed personnel will conglst of the super-

“intendent and one part time helper as operating personnel and

& clerk to do the necessary record keeping and billing. As the
system expands additional personnel in the form of maintenance
men and meter readers will have to be hired. Generally, the
superintendent and his work force will be responsible for the
maintenance of the overall system. When the size of the work
force permits, they will make 211 new connections, repalir breaks
and leaks, maintain fire hydrants, oversee new construction, main-
tain the pumping stations and the storage tanks, answer complaints
and perform the many other tasks involved in the operation of the
system,

The water authority or board would be directly responsible
to the Beoard of Selectmen and generally responsible for establishing
broad administrative policy, establishing rules and regulations,
rates and chargés; appro#ing,extensions and connections, planning
for the future, dealing ﬁith.adjacenf communities, maintaining
good cugtomer relations, and administering the finances of the
system., All of these things are accomplished in concert with the
superintendent. In addition, there are many other functions_which

must be performed in the proper operation of a water utility; -
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preparation of yearly budgets, cost accounting, purchasing of
supplies and parts, planning for capital improvements and the

keeping of accurate records and reports,

19, CONCLUSIONS AND RECOMMENDATIONS

Conclusions. The establishment of a municipal water supply,

storage and distribution system within the Town of Plaistow, New
"Hampshire 1s feasible, from an engineering standpoint. The basic
construction cost of the proposed water system is realistic and
compares faverably with similar systems installed in other com-
munities. The cost estimates do, of course, reflect the Increases
ih cost which have occurréd in recent years. At this point the
economlic feasibility of the system must be considered. Perhaps
this factor should be referred to more accurately as economic
acceptability. The system can be built and can be operated,
however, the resulting charges to be made agalinst the customer
will be higher than normal. The reason for this situation is the
discontinuance of federal grants for the construetion of water
systems by both HUD and FHA. Most water systems of this size and
scope, built recently, have been aided, usually to the extent of
50 percent of the.cost, by these federal grants. Without such
grants the totai financial responsibility for construction of

the system falls on the customer and to some minor extent onto the
town, as a whole. Schematic layouts of the'proposed watef supply
mains and distributicn piping have been made and from these cost
estimates and financial studies were developed. These studies

show that, with the predicted conservative rate of growth, the
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water system as developed in the Overazll Plan is economlcally
possible and will be self-supporting. It should be understood,
however, that if the proposed system is to be self-liquidating in
1ts iniltial years, it must be wanted and supported by the maJority,
at least T5% of the present residents of the areas to be served
who can physically connect to the system. Thgée resideﬁts under._

existing legislatlon cannot be fequired to cdﬁnect, they will,

‘however, be assessed whether they connect or not. The "free"’

service connection from the main to the curb shut-off during the
construction period should serve as an inducement to most residents.

Future homeowners and developers will, without question,
desire to connect to the éystem. The basic rate charge, connection
charges at cost, hydrant rentals and assessments presented in thisg
report are considered to be minimum, but are flexible., If it be-
comes desirable or necessary to have additional revenue at the out-
set, these charges can be increased. Depending upon such factors
as: final cohstruction cost, yearly income, rate of growth and
leng-fanga operating costs, some short-term borrowing, either from
the Town or by bond issue, may be necessary to install some of the
required capital improvements at the proper time.

The proposed improvement will be of benefit to the Town of
Plaistow as a wﬁole. The needed municipal water system within
the Town will provide the stimulus for increased growth resulting
in increased tax revenue to the Town. The direct benefits to be

derived from the proposed project, tc the present and future

resldents of the area are obvious: freedom from concern for healtn

hazards resulting from polluted wells, pure water at proper'pressure,
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adequate water for fire protection, uninterrupted service, reduced

first costs and lower long-term operating costs and an increase

in the value of 1and'and real estate. In zddition to the fore-

going, the installation of a public water system with fire hydrants

wlll reduce the fire insurance on properties by an average amount

of at least $10.00 per year.

Recommendations: As a result of the se&é;al studies carried

out in the formulation of this survey and report the following

recommendations, regarding the establishment of & water supply

and distribution system within the Town of Plaistow, are made.

1.

The actual implementation of 2 municipal water system

is a difficult and time-consuming task. It is therefore
recommended that for these purposes the Board of Select-
men appoint & Board of Water Commissioners consisting

of not less than five nor more than seven gualified
cltizens of the Town of Plaistow. The initial responsi-
bility of this Board will be to administer the design

and construction of the proposed water system. Once

the operation of the system has begun the board's duties
will largely become those outlined in a previous section
of this report.

One of the first duties of the Water Board will be to
determine the interest of the townspeople in the devéiop—
ment of the proposed municipal water system; This can
best be accomplished by holding one or more public meet-
ings at which all the details of the system, its financing

and the charge plans would be fully explained.
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Assuming it is found that the people have a definite
interest in the establishment of a municipal water

system then the necessary item for bonding should be
placed before the next town meeting.

The cost of the proposed municipal water system should
be pald for by the sale of general quigation bonds ;
backed by the credit of the town, but repaid from

Water Department revenues.

Assuming approval of the necessary bond 1ssue by the
town meeting the Board of Water Commissioners should
then immedliately proceed with the final design of the
system. At this time the future availability of Federal
funds for construction grant assistance should be thor~
cughly investigated.

During the design of the system it is recommended that
the Board of Water Commissioners undertake a street-by-
street survey of the community to accurately ascertain
thg actual number of customers who plan to connect to
and use the water system.

During the design of the water systemrthe Board of Water
Commissioners should "finaligze" and assessment, taxation
and charée procedures and formulate a set of Water De-
partment rules and regulatioﬁs.

During the design of the water system the Board of Water
Commissionegs snhould interview and hire a Water Superin-

tendent so that he becomes available for empleyment at

the start of construction of the svatem.
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The following brief specific recommendations regarding the
system itself? are also made.

1. The geophysical work accomplishned as a part of this

study and report indicates several areas in the town

which have potential as a ground water supply source.

‘These areas are presently being tested. Assuming reasonable
sSuccess 1in this exploratory and tesg well program, it ig
recommended ‘that the supply'source for the proposed waterp
system be gravel-packed wells.'

2. It is recommended that the initial scope of the distribution
system be as shown on Sheets Nos. 2, 3 and 4 bound in Appen-
dix A. Street-by-strest variations in this scope would be

.made by the Beard of Water Commissioners.,

3. It is recommended that the initial storage facility be a
steel standpipe located on Sweet Hill.

b It is recemmended that meters be installed in 2ll commer-
clal and industrial buildings and in all permanently
occupied dwelling units.

In the final analilysis, it should be understood, for the proposed
system to be self-supporting and successful, virtually ali residents
within the service areas who can reasocnably coﬂnect to the system
must parta%e of.the'service. This is not intended to be arbitfary
only from' an econoﬁic standpoint, but 1% should be impressed upon
the people that the development and full use of the Proposed facility

is necessary for the general wellare and public health of the

community.
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GEOPHYSICAL SURVEY

Layne New England Company personnel have recently
completed a Geophysical Survey at the above location. The
following is the analysis and interbretatibﬁ of the data.

The purpose of the survey is to obtain inforﬁation:on
the subsurface geology of the area which can be used to
direct the test~drilling for a new permanent water well,
Specifically the hope is that the geophysical measurements
will be able to detect, in the area surveyed, where the
stream alluvium or glacial material extends to the greatest
depth and where it is the cleanest, The seismic information
is generally more reliable for depth information, the
resistivity more reliable in defining the nature of the
material,

It should be pointed out that the use of the survey
in no way eliminates the need for test drilling. Rather, we
feel it reduces the number of test wells needed to completely
explore a given area, by guiding the drill to the most
promising areas,

This report will present the data obtained in the field
and an interpretation will be given. Additionally, necessary
background information on both the electrical method of
prospecting for ground water and the general geology of the
area will be included. The report will conclude with the

recommendation of sites to be tested by the drill,
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SEISMIC INVESTIGATION

The basic seismic refraction principle is based on the
fact that seismic waves travel through different materials
(sand, gravel, clay, rock, etc.) at characteristic velocities,
The velocity varies from slow in loose materials to fast in
dense materials. If one can measure séigﬁié wave vélocity,
then the general nature and depth of materials can be
determined.

Seismic waves are created by hammer blows on the
ground surface, sfarting'lo feet from a geophone, Hammering
continues outward from the geophone at 10 foot intervals.

At 10 and 20 feet, seismic waves near ground surface are

first to reach'the geophone., As hammering continues at
greater distances, waves traveling through denser material
below are the first to reach the geophone, if the material
below increases in density with depth., Seismic waves which
travel through denser material travel faster and consequently
reach the geophone first, It should be born in mind, however,
that loose, lower velocity materials overlain by denser, high
velocity material will not show up, but rather the velocity
of the denser material will be read for the entire thickness
of material underlying it, until a still more dense material
is encountered. A plot of the time elapsed from the origin of
the shock to receipt of the echo at the geophone is plotted
against distance from the geophone to the hammer and depth
and velocity information read from this. Profiles using the
depth and velocity data and other geological and geophysical

are then constructoed,
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THE ELECTRICAL METHOD OF PROSPECTING FOR GROUND WATER

The electrical, or resistivity method has proven useful
in exploring for ground water because of the characteristic
range of resistivity values exhibited by the various types of
earth materiais. For example, sand and/or gravel is highly
resistive. Clay on the other hand is low resistive. It follows
then, if we map the resistivity values in a given area, we
should be able to generalize on the type of materials in the
area.

The method used to measure the earth's resistivity con-
sists of four electrodes are planted in the ground, in a
straight line with equal spacing between adjacent electrodes.
Electrical current is then sent between the two outer electrodes
and ‘the resultihg potential drop measured acfoss the tweo inner
electrodes. Then, knowing the value of the current used, the
potential drop and the electrode spacing, one can compute a
quantity called the apparent resistivity. This is in the form
of a weighted average of-all the material from the surface
down to a depth equal to approximately the electrode spacing.

By making measurements with varying electrode spacings, inform-
ation on the manner in whicﬁ the resistivitj varies over broad
depth intervals can be obtained.

In the course of the survey, at each station six sep-
arate readings were taken, varying the electrode spacing, From
these data thé apparent resistivity values were computed and
curves of apparent resistivity versus electrode spacing prepared.
While the apparent resistivity values are quite informative in
themselves, they zie in the form of weighted averages, more to
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the point would be & knowledge of the true resistivity for
a specific depth interval. To this data a correction based
uﬁon theoretical considerations has been applied, resulting
in a new set of values which more correctly portrays the true
deptheresistivity relationship.

An alternate method of interpretation is also performed

—

as féllows:
Curves for an almost infinite number of subsurface conditions
have been computed from potential theeory. By matehing the
apparent resistivity curves obtained in the field with the

best fit "type curve" information on the depth and resistivity
of the various strata can be obtained.

The two interpretations of the data are then evaluated
in the 1light oflthe known geology and other geophysical data
and the information used to construct profiles, or contour
maps. These charts are included at the end of the report., Irom
+his information then, an evaluation of the relative merits of
each site can be weighted and the best potential location in
each site selected. This provides-a basis for selecting the

number and sequence of sites to be test drilled.



GENERAL GEOLOGY

Plaistow has a terrain which is a result of glacial action

on a structure which originally consisted of highlands to the
north-west, a major valley (Little River) running in a gener-
al north-south direction through the center of Town and
additional highlands to the south-west.

The evidence is quite convincing that the Little River walley
if pre-glacial and was filled in by coarser materials .from

the highlands and glacial outwash initially. These would
generally tend to be coarse sands and gravels, During later
glacial stages, the valley became a dammed up glacial lake and
finer silts and clays were deposited which formed the present
surface layers of the valley. The hills to the north-east

and south-west have some cover of glacial sands and gravels
and tills, but much of this gravel lies above its present day
water table and are not suitable for water supplies.

The most likely areas to develop a suitable public water supply
well, would be in the deeper lying sands underlying the Little
River; sands and gravels in the north=west highlands, if they
extend deep enough, and some of the sma-ler valleys to the
south-west, if they are deep enough.

The purpose of the survey then, is to locate sites in each of
these regions where there is sufficiently coarse sand and gravel
deposits, with sufficient recharge, at sufficient depth, to
develop high capacity water wells.

DETAILED ANALYSIS (SEE MAPS, PAGES 1 THROUGH 6)

SITE "A"

A geophysical line following the power lines, crosses part of
the north-west pattern and the Little River vdlley. Resistiv-
ity and siesmic data confirmed the existance of relative deep
lying sands and gravel deposits at several locations. Recharge
to the area is available from Kelly and Little Rivers, access
to the area is reasonably good. Test wells are recommended at -
resistivity stations 8 and 4.

SITE "B" ° '

This is a swampy basin near the south end of Town and from the
geophysical data, appears to be out of the main valley.

Bedrock is shallow and the basin is primarily clay filled.
There is some indication of a thin, shallow sand and gravel
deposit on the south edge of the basin, which would appear to be
too close to existing housing for development. Stations 11 and
17 are close to the river and would have good recharge, but
appear to be shallow. There is a possibility that just ‘above
be@rock, a sand and gravel area exists and a test well could be
driven, if necessary.

.SITE ek ‘
The geophysical profile crosses the main valley and part of




the north-west highland, near the center of Town. The survey
~indicates shallow sand and gravel to the north-west, but ad-
jacent to the river at Station 20, sand and gravel appears to
be thicker. Access to the area is quite difficult, due to the
swamps, but the recharge potential, is excellent. A test well
at Station 20 is recommendéd. .

SITE "D"

The survey line crosses the Little River valley just below the
center of Town and also indicates good material at reasonable
depth near Station 29, The site is accessible and recharge
potential, good, A test well is recommemnded at Station 29,

SITE "E" _

The profile runs along a glacial Esker, which has been minéd
of its surface sand and gravel. The survey indicates that the
sand and gravel extended below ground to a limited depth.
Since the recharge potential at the site is excellent and
access is good, this might prove a satisfactory site despite
its shallowness. A test well should be tried at Station 26,

SITE "F"

A profile of four resistivity stations was attempted along
the same Esker as "E", but farther south, Coarse, loose, dry
gravel on its surface prevented the taking of satisfactory
readings. We believe the area would still'he worth drilling
as a speculation. : ‘

SITE "G" :
Is in the north-west highland, across the street from the
Regional High School and tests show a deep lying sand and gravel
layer. Adequate recharge should be available from Bryant Brook
and access is good. A test well at Station 32 or 33 is recom-

. mended.

SUMMARY AND RECOMMEMDATIONS

We believe there 1s adequate evidence from the geophysical
survey that good potential sites exist for the development of a

gunicipal water supply from wells in sands and gravels above
edrock, ' -

We recommend a test well program be conducted at the following
locations. We have listed these sites on a priority basis,
solely on geological and geophysical considerations, We
realize there may be other factors which may effect the actual
sequence of drilling and may necessitate the elimination of
some of the sites,

PRIORITY AREA . STATION
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We trust you will find the report satisfactory. Needless to
say, if you have further comments or questions, we would be
pleased to review the data with you in further detail.

Respectfully submpitted,

C::gévid M. Erickson

Registered Geologist -

DME/mbh
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