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ot Ploneer Valley Regional Planning Commission.

- *Also kmown as the Bames Outwash Plain Aquifer.

1. INTRODUCTION "AND SCOPE OF STUDY

In October and November of 1983, Baystate Environmental Consultantﬁ, Inc. ;xm:w,
a Hydrogeologic Study of the proposed Country Acres Subdivision Develom\ent 'tc} b& _ :
' situated along Southampton Road in Holyoke, MA. The purpose of the study wag m
identify and detemmine if a potential exists for contamination of the mderlymg
Pequot Aquifer* groundwater by the proposed J.D.S. Properties 48 unlt subd:i,vlamn
which will utilize individual septic disposal systems (see Exhibit ;L) : Ba.s;l,cally,
the study methodology consisted of a phased approach during mvestlgatlon th.ch - f '
allowed any petentially serious environmental impacts which are likely to result:
fran the proposed action to manifest themselves, Three posslble scenarms

utilized in this approach are listed below:
% :

Scenario A - There is mo potential for goundwater contamlnatmn l:oa.sed‘fi

upon existing information.

Scenario B - There is a reasonable probability of some‘-poténtial‘r“fer'g"
groundwater contamination based upon existing lnfomatmn;
additional supplemental information is requ.lred

Scenario C - There is a hlgh degree of probability of gmmﬁwater oon-—: ‘ i

0 tamination and some project. ‘modi fication ig %equlred ta {

mitigate the effects. Addltmnal supplenentm J.nformatmn i

18 necessary to fully answer the groundwater cnntam;.natmn
questionsg. ‘

The hydrogeologlc _rtudy was prepared for Mr. Henry B, Spadom. 4 Jr, Qf 'J. +D S
in direct response to a request from the City of Holyoke Boan:l of Health tha_
Massachusetts Department of Envirormental Quality anmeermg a,nd_ the Ime:;
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CU, EXISTING CONDITIONS

At the present time, the Pequot Wells serve appmxmately 100 mdm.dual lﬂt,g'

Bl o - Blossom Lane

has been constructed wa.thm the last 10 years,

A. SITE IOCATTON AND NATURE OF THE PROPOSED ACTION

. The Proposed Counfry Acres Development will consist of 48 mlvn.dual 0 5 Acm

Ilots to be located in the ‘\Iorthwt.stem area of Holyocke, Massachusett$ . apprwx;,.

frately 175 feet East and South of the Hampshire /Hamoden County bounda.ry Ling
(see Figures 1, and 2). The proposed. smgle fanily residences will be consf '} ncted
on privately owned land situated at the rear areas of existing h:mes on the Nomh
ard South mdef; of Souf‘lmtpton Road. Each lot will be located on one of fWe
proposed streets, which will have access from 0ld County Road and from South ;
awpton Road. Additionally, each lot will be serviced with water from the Pe
Water Co. (recencly purchased by the City of Holyoke) cmd ODntal.n ;mdlw,dual

sanitary disposal facilities designed in accordance with Massachusettﬁ T:Ltl.e ,5'
and City of Holyoke Board of Health provisions.

L

located along the £ ollow:.ng streets near or adjacent to the area. Gf. tha pr@aéqi

Country Acres Development:

‘Bayberry Drive
Blackberry Circle

O

Applewood Lane
Eranberry Drive
Holly Grape Circle

- Winterberry Circ__:le‘ :
Southampton Road
Ross Road :
0ld County Road South

Each single family regidence presently exi f;tmq along th@ abc:we ln.m;'




'--.,a TOPOGRAPHY St S

. ranging from 30- 35tft. in height with slopes camonly 25% to vert.l.calq ;

'hampton Road (U.S5., Route 141y Lhrough the \ullage of Rock Valley (soae Fi
I E‘):r:m Rock Valley, Broad Bmok flows in a Northex*ly dlrectmn through _Eaatham'ﬂ 24 '_
'r'ta:y:i eventually into the Manhan River at the Oxboy area.

e e T

The area of the proposed developnent is situated in a broad mrm&aﬁt*mumWﬁt
clongated lowland referred to as Rock Valley (see Figqure 2). Rodk Valley ig
bourded by Whiteloaf Mt. to the West and East Mt. to the Bast and extends frcm
Pcmeroy Street South to the area of Hanpton Ponds, Westfleld maintaining a
_cpns;Lstem_ width of approximately 5,000 feet for a distance of 2.5+ mJ. & :

‘Mascimum topograph;r_c relief in the valley varies fram side to $1de with appmx—~ i
imately 240+1L of relief between the valley floor and Whiteloaf Mt. and eﬁs much i ‘
as 550tft of relief between the valley and highest elevations of East Mt; 1 |
By contrast, only 50-60tft. of topographic relief is present in the va.lley cloaq
to the project site, as the lard surface in the area of the proposed develo;me,nt;

LR

is essentially flat and heavily forested, having elevations rangmg from 284~29Q¢ft, ? :

abgve sea level. The entire site contains gradual 0-3% slopes which dlract;
averland flow of storm runoff in a easterly direction towald Bmad Brook

In the area of Broad Brook East of the project site, the ZBOift elevatmns dmg
off abruptly toward the brook where 50-60+ft high slopes mf 25% qra pu:eaeryt: alcng
both sides of Broad Brook. Addltlonally, two: areas exist along t.hﬁ NQrth .de
South side of Ross Road where sand and qravel has been excavated m the pclst*
(see Figure 2). The site situated South of Ross Road containg several cut s,carpa'i

H
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a; ‘SITE WATERSHED At@r;DRM’NAGE

Broad Brook serves as a major drainage feature for the area of the pmp@mi ,I
development flowing in a Southerly direction fmn its source area along Eastﬂ

1gura :‘lgt‘

Tl}g: site of the proposed ‘activity is contained wz,thln the leer ona sixth of a
3,33+ mi? watershed contributing to Broad Brook. Approxmately two-thud ; '

R T
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Sieea Jevel. As 3 result of valley filling dur:,nq late Glac;l.al t:unes ‘ tha 9:95@1;

this watershed is contained in the higher h:;lly areas along the Eam: side Qf Wa
valley, where bedrock is very close, or at the surface , while the Jmer one-wth,m :
of the watershed exists within Rock Valley where bedrock is at substant;l.ally

greater depth. Much of the total 3.33% mi2 watershed is essentially an underw
developed hilly ridge area, or rural aveas with the laxgast ooncentratmns of-
single family dwellings situated in Rock Valley itself. Adjacant tc) the pmjagt
area, Broad Brook flows to within 100+ ft, of existing residential developnenta
built in 1974. Rock Valley, by its very name, gives us a first hint of the
actual geologic nature of the valley. Basically, the valley is bﬂdxock c:ontmllﬁ,_
having bedrock at, or very close to, the grourd surface on either side; AvalJ.,a,bJ, :
geologic mapping and field dbservations irdicate the presence of rock mcposurag
at elevations greater than 300+ ft. above sea level for Eastern slopeq c:f Wh;, - i
loaf Mt. ard Western facing slopes of East Mt. By contrast, bedrock is rot. m&éaggl ‘
in Rock Valley where glacial sand and gravel deposits are p:resent {se,e F;ggm‘ﬂ g

D. EXISTING GEOLOGIC CONDITIONS

The area of Rock Valley has formed as a result of Jtansive preﬂﬁlacm.’l. e;!;oa;imn
on the bedrock surface some 70,000-100,000 years ago. Erosmn ‘during tb;m_ time
has produced an elongated trough in the bedrock surface throughout the araé, of
Rock Valley. Elevations on the surface of bedmck in central: ar&aa.sa of the va;llﬁy ;
g;u:e 0 to 50% fr. below sea lavel (see Figure 4j, “ During more n:ecent Glac:,al tmes i
(18,000 years ago), the bedrock wvall ey trough has become filled with unoon&ol&,dﬁ!;,_
glacial silt, sand ard gravel deposits to elevat;lons as high as 300t ft, asza

day area of Roek Valley contains a layer of unconsolldated sn,lt, aand and gréva-
that i5 vely thin  (10% fpo along either edge of the valley graduany tmckﬁnmg
to 200 to 300 feet or more in thickness toward central portmn of the vallc#y“
(see Flgures 5, 6 anrl Exhibit #2). L ; |

lGH—\CIOF’LUVIAL : (MEL’J’.WATER)‘ DEPOSTTS

Throughout this report, the above mentioned silt, sand and gravel fllled dﬁ
will be termed glacmf*tuvml or glacial meltwater deposits.



Elevation of the bedrock
surface above sea level

Geologic section profiles
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.;:‘»'E?if-_.__(;lacial Meltwaigr Deposits are present in larde thicknasses :Lnthez Roakv

Pended in amatrix of silt and clay. Glacial Eill is present at the qrowd gups
face at c-a.leva"j%f."ns above 300 ft. aboye sea level, *‘ s 5 ’;# |
: ' | : -’;.‘,;.'P ;“,
1% UNDERLY NG HEDROCK § '
i 2 ! - [

4 'I‘he entire area of Rock Valley is urderlain a_tf'fdepths of up to 300 ft, J:y

fram Meltwater Streams flowing in a Southerly direction off the adge of a ,.
retreating qlacier ice front perhaps 18,000 years ago. As the ice front retrep
 the North of Rock Valley near Pameroy St. ,» layer upon layer of stream laﬁen

silt, sand, and gravel gradually were deposited in the area of Rock Valley,

More specifically, various types of glacial neltwater sediments are reoogng:l
ard described as deltaic, lacustrine, ice contact, or outwash deposits_' depeﬂd.!.;ma
uzon the method of deposition. The entire area of Rock Valley belw"elevat-g,gn
300% ft. above sea level camprises a very éx_tensive areal Saqueme of glacialr
meltwater deposits better known to geologists as the Barmes Del_ta{()qf:{gash Plain
- Sequence* ‘Thks sequence extends the full length of Rock Valley fmmmy ﬁ*h
South to the area of Barnes Airport in Westfield, MA. : S A
fest pit logs fram the site of the proposed development, in addition to Paqmt
well logs, ard individual exposures of sand and gravel at various gravel nibg m,
Rock Valley confirm the presence of this large thickness of $trﬁtifiﬁd¢§i1§; l‘”
sard, and gravel (see Apperdix A). Pl e

 GLACIAL TTLL DEPOSTTS

Tk{rouglfnut the entire area of Bock Valley, a relatively thin _manltlg._} pfglﬁg}@,l
i1l wderlies glacial meltwater deposits at depth, directly overlying hedrock
see Figure. 6iand Ex¥hibit #2),  Glacial till depesits ddnsist of a dense red
brown-brown pocirly sorted mixture of sard, gravel, cobbles ,' ard boulders sua-

- brown sedimentary mcks,‘ oonsisting o'zE interlayered sandstone,. arkose,umm‘;ane

and shale {see Figure 6 and Exhibit #2). Bedrock exposures are present only. af

higher elevations above the valley floor on e slopes of Whiteloaf ggxiEaa
*After Laren, Ph.D. 1972

) P
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South also have private wells; but, in most cases were mnstruc:ted prior tgktan
years ago.

the Rock Valley area contains substantial amounts of potable water, Public am
;'.|pr1vatf‘ wells over the years have heen drilled across the valley in Am&n?: dlffﬁ’-rﬁn
places ard at various depthfs yielding copious amounts of hlgh quala.ty Wa,t;er._ { ifj
-_Q&DlOglcallY Spedklng, when sand and grayel strata oontam epough water wh;r; h _:
" be puped out of the ground for public or private use, the sand ani graval wa,
“Dbearing strata is termed an aquifer. Throughout the remainder of. th:Ls re{m"t
the aquifer present in Rock Valley will be referred to as the Banmes Outwash

] Irﬁlvldtml wells 1in the Rock lelcy area range :!mm shallow ‘hand drlven well pﬂin

Mountains. Bedrock in this area is referred to as the Sugarloaf Arkose (ndra:‘
properly, the New Haven formation) which is present wderlying mach of the
lard area in the Connecticut River Valley West of East Mountain.

Inmdividual bedrock exposures at Whiteloaf Mt. and Easc Mt. J_rﬂlca.ta that the bﬁﬁ
rock is distinctly layered and regionally inclined toward the Fast at 10‘-20” 5
Additionally, bedrock exposures appear to oontain numerous fracture surfacea t-h#t;
are rearly p::@erﬂlcular to the inclined layering (joint SUIde&S)

E. HYDROGHOLOGIC OONDITIONS

At least 100 single family dwellings adjacent to the proposed development ar
serviced with water from the Pequot wells (see Exhibit #1) . Addit:i,omlly‘.'-*“m”
private wells are present in the same area alpng Smthampton Road and tzm t,ha E;:;xa*
side of 014 County Road South. BEach of the above residences has been mnstx"u;t&d
within the last ten years However , hames along the Weat side of 014 County ‘Rmﬂ

W has long been known that the aburdant thickness of sand and gravel present 1,;’1.‘

fi

Plain Aquifer.*

to .oderately deep 80-90% ft. gravel packed wells and deep 180-300¢# ft. axtesian,
wells drilled in bedrock. : In the area of the. pmposed develogment m:)st wells
encountered in the field were deep artesian wells that were 51tuated on ther rtgmt

‘lawn areas of an individual residence. By contrast, a small amount of Lhe olde.r

*arnes Outwash Plain describes the geologic nature of the la.rge thlclmeﬁs cai:
stratified zilt, sand and gravel prc sert: -in Rock Valley,

T




-',;Imes, trailers, cottages, ete, have shallow hand driven Wel,l.a,

éﬁ DESCRTPTION OF THE BARNES OUTWASH PLATN AQUTFER

In this casg-
,;_v;he{;well covers were buried at depth; andl 1h certam J.nsta,nces, the land
was tinsure of che acLual well location.

HYDROGI?DLOGIC PROPERTIES OF UNDERLYING GEOLOGIC MATERTALS

Because the Barnes Outwash P

_ lain Aquifer is oomprised of strat:.fl.ed s.ult,
;%és'yard and gravel, g

round water is able to'flow with relative ease at depth.
with permeabilities expected to rarge fram 10~ ~10,000 gal/day/ft. 2
values are consistent with percolatl

‘ ’I'hese

ion test data in the same stratlfmd drlft
where values are less than two mimites per inch),

Tt 1s important to realize that because the silt, sand, and
Wk Q(Jayere:i} + the expected perme: R 5 :

saturated strata may be significantly greater than determined gtrlcl;J,y fram

gravity considerations. By contrast, the dense urderlying glacial tJ,J,J, WDuld

ot be expected to store apd transmit ‘copious amounts of ;otable wate:r. Thls;

is partly related to the dense compact characteristics of the till; arxi.

 because of the poor 1y sorted mixtures
weenStituting the i1l

mae,
s of clay, SJ.lt sand , c:ot:bles ant;l, m@dﬁrﬁ

!‘ .=‘m', we
¥

Saﬂm\entary bedrock underlying the Rock Valley area conta:.ns lntarj.ayerad
strata of sandstone, arkose, mudstone and shale with certain J..rd:LVJ.dua,J. Layars;‘ '
of shale Lha are distinctly fractured and broken parallel to the layem,ng.
~Both the above broken shale 1 layers and additional - steeply inclined fra(;tl-lm&
provuie a network of mtermcunnccted fracture porosity :r.n the rock that cﬁn

store and transmit substantial quantities of ground water. For this raason

Most artesian wells which are driven into the urderlying bedrock yield &lestanti,a :
quant*i:les of water. Water encountered in. .thex bedrock is un:ler pressure :

i "p.lﬁperi to the surface fmm a rock: aqulfer ’th.dt 15 mdeperﬂent f':rmftha i
A'nes Outwash: Plain Sand and Gravel Aquifey,

The Barnes Outwash Plain Aquifer e:xmndra North

- and South of the pro‘jec:t araa
oovermq appm}cmately diseimi, 4 ancl maint

-aining & constant width of 5 000? ftv,



- sard and gravel ranges from 30-50+ ft. a small number of shallmv prwate

i water table If the mtc=r levels x:epormd above truly replesent an aqtual ‘:%_"

on mther side of the valley serve as water gathcrmq (seoorﬂaxy recharge areas)

200+ ft,

Field aobservations at a gravel pit situated South of Ross Road and an wccavasted?,,
area betweeen 01d County Road South and Southampton Road;  indicate that from
35-50t ft. of unsaturated sard and gravel exists throughout the site of the
proposed devclogxrrent (see Exhibit #l1). Moreover, the static water level m
wells penetrating the Barnes Aqulfer at the Pequot well site shows them tol i
be 2-4 ft. be®w the surface or roughly at the wetland surface in this area.
The difference in elevation between the wetland and highest elevations at the
top of slope on either bank of Broad Brook irdicates that at least 10 S et
of wnsaturated sand and gravel is present above the water table here (see
Exhibit #2). Finally, a static water level for a 131 ft. deep well 'Locateti aﬁ'
Keyes and 0ld County Road South irdicates that 48% ft. of unsafu:r:ated ‘sand
and gravel is present: above the water table. This water level ig very. clmae:
to the elevation of a small farm and pond located 500+ ft. ‘South of Keyes Road
Although the above data terds to indicate that the unsaturated thlckness mf

wells along 01d County Road South adjacent to the project area have static el
water levels reported to be at 15-—20+ ft. and perhaps closer to the surface,
It iz mot clear as to whether these wellq are related to the main aqu,l.fer body
in temms ©f regional characteristics or whether they are :relat&ﬂ to a local,l,zed

Lmsatuxated thlck;less rcldtai to the Barnes Aquifer, the possa,b}a dlscrepancgm
between the two sets of data should be resolved.

The entire area of Rock Valley serves as both primary and secqmdary r@charga
areas for the Darnes Outwash Plain Aquifer. Realizing that the SJ,ta of pmmsgq
development is located in an area receiving an average annual prec;l.pitatmn
of 42 in., an undetexrmined percentage of th1s amount - drains away fmm the

aquifer as storm runoff while a sub‘stantial anount is ut:ilized by planta_dgi:‘ih‘
the evapotranspiration processes. Because of underlying soil oord:.tn.ons, a.raw




'|
2

aqxufel, and its highly variable thw]me s of stratjified sand and gravel, as Rt
' /hell 43 probable bedrock 1rregular11~1m, dorexmlnatmn of greund wate.r tlc_w,

B’yfcnntrast, precipltation falling in the highlands gradually flows down J,nb:)
Rock Valley where a substantial amount infiltrates directly into the sand and
gravel agquifer. The unsaturated sand and gravel deposits along the valley
sides gerve as the primary recharge area pemitting pr ecipitation to peloolate S
directly downward to the zone of saturation. It is estimaced that the till-
bed:aock water gathering areas situated on eithey side of Rock Valley contrJJJut.e--‘
half the average annual precipitation as re charge to the aquifer, Sane of 2

this recharging qround water eventually becames base stream flow to Pond Brop}c
and Broad Brook. o '

T

Fond Brook and Broad Brook serve as the principal line dlsoharge sou:zces f__ -

the Barnes Outwash Plain Aquifer in the vicinity of the Proposed developnent
At the project area, Broad Brook flows Northward thmugh Rock Valley at
elevations of 240-250+ ft. above sea level. Based upon available geolagicr
information, it appears that ground water contained within the aquifer myj
exhibit deeper at underflow toward the North and South of the p‘"mec‘t aa:ea.
above the kedrock surface (see Figures #7, #7a). Therefore, at lea,-:-;t four
Possible paths of discharge from the aquifer appear to be evident - two at .
the surface in wetlands and brooks cxmtamed within them, and two in tha
subsurfdce to the North and South. leen the large gu:eal extent Qf ;the

espec.mlly at depth, would appear very camplicated and requue a o:\rrq:)lex array
of. suhburface dai,a ot prosently avaiiible, i

.f"l.

Z\NALY IS OF EXTOTING WELL, TNFORMATTON AT THE SITR OF PROPOSED‘:DEVEILDPMENT

TS W AN
; A ¥ ]

‘I‘m' gight-inch diameter gravel packed wells camprise the Pequot. well system

which is located approximately 1,500% Ft. Fast of the proposed develognent
A pumpmg test performed over a nine day period frcm July 6 to July 15, 1974
with PUMping rates of 949 g, indicated that a static water level from :
2= 4 ft. below the qround surface will declire 1,8% ft. in an obse.rvatlon wel'
situated 250 ft. West of the pumped wells, The sta.Llc water leve] for tha :
Pamped wells dropped 7.6 ft, following PUPing. A oonservative outwaxd mm,t
for a cone of depression is, therefore,; 350° ftb. From the pumped well Actual_;»
PaMping rates for one of the two wells durine .
300-350 qpm Normal pumplng of one well at

J normal opertion ranges fmm i
ths, capacity weuld produce el cone
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' - pig farm existed in the area of the pmposed development,
approximately 1,000 cy. of p:Lg carcass remains ard other assomated animal

*Oral communication with Puffer'Construb'Eion Co.

: of depression that is suhstanta.ally smaller than the cone pmduo@d ﬁm_ mp_
4"’&me,lls Obviously, neither the present nor max:unun sustainer punpmg rat

‘- result in a cne of depression which will intercept area.s beneath the mmpﬁ"’

- development . Howover, the present cone of depressmn 1s mﬁswly lnf],um

by the existing rlevelorment‘

Apart fram the public water supply provided by the: Pec_(uot wells, pmvate wgl :
Jocated along 01d County Road South are present which could p.:mp at the rate
of 912 gpm.. These wells could realistically be within 200% ft. from a nawly
constructed qutlc system proposed by the Country Acres Developnent. If thm:.
wells are pumped at 9-12 gpm., the excessive. penneablllty of the samd and
gravel would allow a cone of depression to form which is, for all practz,cdk

purposes, negligible in the local water table and lJ_mJ.ted to w:Lth...n a few 19’
.of feet from the well location.

-

G; EXISTING POTENTIAL SOURCES OF POLLUTANTS NEAR THE SI'['E OoF THE PRf)FOSﬂ)
DEVELOIMENT

Several areas presently exist in and adjacent to the project area where pagj;

ard present land use practices may result in the creation of a pOtentlal fax‘

oontanination of ground water. Prior to 1974, reports frcm area msxdﬁnt&

and the developer for the existing Fruitwood Deye lopment - uﬁa.cata that a laa.rga
At one pcmt '

wastes were excavated in the area of Bayberry Circle to faCJ.lJ.tate hane
mnstructz,on* Given this fact as historical backgrou:ﬂ,_ one s twcé!ﬂerkrw
many other similar areas exist or existed in the vicin:i.tiyi of the ijmt arm
which are still potentiall ly impacting the Barnes Aquifer, e S o

Additional land use practices in the Rock Valdey area may '315@ pose pbtmtl.a
threats to the existi ng ground water supply that should be of qoncem.__.l_.fé'_:; Wl
reconnaissance and aerial photo interpretation has 1ndicated the pregence

large cultivated fields. containing stockpiled! manure, an undergmwmi

&u@
storaqe facility,

a septlc tank repair and cleanlng opera.tmn, and ;xiwer
transmission lines adjacent to the site of the Proposed develoment. -_EaC;h

of these areas may possess potential for contami. nat*ng grourli water a

qulma
in Rock Valley.

These sources appear to be upgradlent of dlscharge poLnts

7=
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period of sampling, individual water samples were tested far bacterla and

._Water' quality analysis from .;1 private well 51tuated on Lctt 14, 01d Cou,nty Ehad
indicates excessively high conc,entratlom, of Nltrogen {Ammma) for the Wr;nq-'

-thﬁ ownexr of the well. The data are, therefore, not totally dom;mentad

. existing surface water quality in the area. Again the data uﬂlcated that

to the Pequot wells; thereby, in areas of thin outwash cover, elwatug theu-"

potential for pollution. However, no data presently exj,sts to mpl;.cate any
of these potential sources.

H. EXISTING WATER QUALITY

A substantial amount of water quality analysis data exists for the P&iuot we.,],ls ;
adjacent to the site of the proposed developmment. Water samples have been
analyzed fraom the individual wells or from a ground tap located at

68 0ld County™road fram 1974 to 1983 {see Apperclix B). During the éle\mn ygq,;

chemical constituent criteria applicable to Massachusetts Safe Drlnkmg Wat:e.’q‘
Standards.

Review of the available well and stream data irdicates that: lavels of mat '
of the chemlc:al constituents tested throughoat the eleven year. perlod hav&

for the well data in which concentrations of Ammonia (Nltrogenl and Vltramm ~

Nitrogen) reached elevated levels (see Apperylix B) Hmvever, no trends J.n any
of the data could he dlsooverqi over time. ; ’~

hi
‘ + - ! -
hd \ .'. f

.ﬁ,

and summer of 1983 (see Appendix). At the time of this repor* praparatlén :
the Iot 14 data became available to the Consultant by oral cmtmmca,tmn Wi :

#-

During 1983, a water sample was taken from Broad mek tc;:n charactenze t,he

while most chemical constituents were within the range normally. eneounte:;’ai
in surface waters in Western Massachusetts, concentrations of Sodium, Na,trgq’ '
mmonia) and Nitrogen (Nitrite) were elevated. Obviously, if - the» stream J,.
recharging the acquifer, then there should be same concern - partlcularly i
sodium entering the potable water (see Appendix Bilty

From existing data, it is evident that ground water and stream w‘g;a.térﬁ : hzw,e ;



el ol sewage dlsposal Set by Massachusetts Title V. regulatmns. Howaver; the

- romal gravity descent of percolating waters in the unsaturated zone,. andl pe;:ham

conditions. ; ey

i frpn} th;a area of the leac.hmj »trenches downward appmxunately 3()-»56 ft, ; i_' Xou
5 'unsatu:rat:ﬂd strata of J.nterldyerf,d silt, sand and gravel befdre enocaunttming
“the wal—er table. The percolation rate of 2 min/in is well untﬂer the t:hm.s;__h

bea,n scrne'whar qubjeot to rmblle chermcal contammnﬁ effects prunar;.ly frtm
Sodium, and to a lesser deqree frcm Nitrogen. Obvious pottmtJ.al sQurces of
such contamination in the area include road salting, stom wa_.tg,!_:‘ el
infiltration, septic tank effluent infiltration and agricultural -pdllution; @
At present, the situation insofar as dri.iing water is concemed, is not a
problem; but long range planning dictates that the potential for spdlmn pollu”'
be monitored.

I. TPOLLUTANT RENOVATICN CAPACITY OF ’I‘HE‘ UNSA‘I‘URATPD 'I'I-IICIG\I}“.,SS OF SAND AND
GRAVEL

This analysis essentially deals with the pollutant renovation cap&cﬁity of a
30-50% ft. ungaturated thickness of stratified silt, sand and gravel, Above
the static water table, pollutant renovation in the unsaturated ZQnF‘" occurs
by a conbination of absorption on mineral grains, filtration, blwxidatmn,
chemical oxidation, and ion-oxidation. Beneath the SJ.te , ahsorption and fn.ltm
tion are probably the major renovation processes available, Due m the excesswg
pemmeabilities and the highly stratified characteristics of the Lmsatu,m;ed :

‘strata at the site of the proposed development, one must. consider. sc:me Qatf'_i 4%

it
magnification of pollutional impacts brought about by favored pemeabillty
zones in the direction of the Pequot wells. Such magnification would nm:t.fy

Limit dispersal to more lor:ﬂJ_chad areas. This allows analys;.s of wors :

u’

!

)

capabllltms of soils beneath the 1each1m areas of th.e proposaci 3ept3=c syat'

by pemitting certain mobile contaminants o travel considerable dist;ances
prior to assimilation. Table #1 depicts a breakdown of typical sept:,c_ tank

effluent and an approximate percent reduction for rapid permeability sé;i_ls

~19=



HENOVATYON OF SEPTYC TRUK EFFLUE _
THROUGH THE S501L, RAPID PERMEA&LLIrf!

=

‘ _ T}(pical Qi
Chemical Septic Tank Averaqe ;
. : CoR st::uen:s-n- Effluent - Concentratxaﬁv*‘
B:L_..:“‘.a:ucal Oxyzen ) g
Deand R ] R A
- ik LCRESIs3] CDxyden Demand pilats .0 Wi ey i i
i I':n.‘ﬁruudtﬁ.l as s ] : 34 : . 3‘ .
o HM2As : : Tl e
Ll : ‘Totad Solids 174 392
! Tozal Suspended : ot
Solids s ‘806 5
it Torel Dissolved - _ , . : e
L S : Salids : 288 - S £ 1o LG
ety i ) SRR i e R b i
j !J*_:a..e. as N G.14 e '1-4
L ! : Sedi e 55 _ 85
3 .“'ﬂ-as:al.u:a ; _ Gt i B | (i I\ G
Galioiii el =2 oy g o e
Siltfacs i, D e v Y
_ . C"‘lo"‘ld.es i 95 : igs
e ’ Celifarms, Total : i
a Colonies per 190 ml G.OSx;05 ; : 6 Oﬁxlﬁa

. ?ermeable 56115 ihclude: medium to q&arse s
o very little (0-10%) flui sand or siit, permeabi
083 % 3 in/hr, 3 x 10 Gm/aec Qox. greates

  *" cancenuratlan of pollutants after the effl_
4 fce gl m) of unhaturacen Soll. ;

H*" ALL wnits in ma/l axcept where upc‘xfigd

TABLE 1




are reduced substantially, although bacterial die away a.nd most chemcal
assimilation is readily achieved in passage through a relatlvaly small '
thickness or unsaturated granular soils, there are several chem;:,ca,l cqnstituen g
such as Ammonia (NH 4) , Nitrate (NO 3) » Sodium, Potassium, and Chlorlde.s Whlch
pass through the soil relatively undiminished. Of these potential c;:»ntamum‘ts

Sodium is of utmost importance in drinking waters because of 18 relatlonsm,
to hypertension.

L

If pollutants pass through the unsaturated zone to the water table by Im)dl.fq,ed
gravity flow, they are then transmitted in the direction of ground water £low
at that particular location in accordance with Dary's Law. As they travel '

down gradLent in the direction of ground water flow, contaminants are subsequant:ly-
diluted and dipersed by the larger body of ground water (L8100 PE. de A

saturated sand and gravel passing bereath the project area) in tha d_‘LIBC’tJ.Qn
of ground water flow.

In the zone of saturation horizontal pemmeabilities should exceeﬁ yert;:.c:al
- terndencies by perhaps 100-1000 times due to the stratified nature of tha
materials. A preferred direction of contaminant transport could. themfare i
exist; caused by piping along preferred permeability zones, It is also pczaﬁ;,bl
that if this flow is mtercwteﬂ by a pumping well, cnntmtmn of a prwatﬁ
Soropislie water supply could result. i .
area of the’ proposed development, only the most mobile chemlcal mnstltuents

such as’ Sodium," Nitrate, Chlorides and Complex Hydrcx,arbon mt daaradesd, J.n
the saturated area would be of concern, 2

Soy




IIF. SUMMARY OF OBSERVATTIONS AND CONCLUSIONS

An analysis of the existing conditions at the site for the proposed ﬂﬂum.t:

Country Acres Development was based primarily upon available information, This
study oonclu.des as fo]_l_ows:, & i

Potential Contamination of the Public Water Supply (Pequot Wells)

The proposed 48 unit subdlva_mon will be located appmxlmately 1 5001 T Wﬁ:ﬁt m‘,
the Pequot Wells situated South of Ross Road. Inves tlgatmn of existing puhl,'
geologic information and Pequot Water Co. well data, water quality analyaw ,
field reconnaissance sets forth four underlying p.)lnts of J.nfonnatmn in favor:
of Scenario A*~ i.e., There is ro potential for gmwﬂwater contam:i_nat.lan based

upon existing information. These four points are as follows:

1. Unsaturated Tluclmess oJ’ Silt, Sard and Gravel Above The Watertabg,e '
Throughout the entire’ ‘site of the proposed develogmnt a 30-SQi 1’5.
and possibly greater blanket of unsaturated silt, sand and gravel B
present above the wat@r table. The substantial thlckness-a;ﬂ areal.,
extent of this material allows for max imum remvatm;l Of bapterio;lag' '
and chemical contaminants from Septlc tank effluent. The unsat;ur&,_‘,' :

Ureisually High Dllutlon Factor in the Saturatai Thlckness of s"]!';ﬂ,
Sand ‘ard Gravel. Asqmung that certain chamcal cponst:&.tuents qcmm*;

and gravel having high penneabllltmb (i.e., ammnla, njura,te aml ;

. chlorides), an average saturated sand and gravel thlckmeﬁs mf ?001: ﬁ:,
extending throughout the 2.5 mi. 1 unde
flow dilution wolume to locally derived gmurﬂwater enr:.c'hﬁﬁ 1,;'1 emﬁnma,
nitrate and chlorides. :

Ji - The Large D:Lstance Botween a Progoc;od Septic System and ‘UW Maxmum
Outward Limit of Influence for the Pequot Well, Durmg the mne ch;ty
pumpmq test conducted for the Pequot Wells, a ma.xmum Othward @&L&r‘t
for the cone of depressmn was approx*tmately 350+ . The tr:qst was’i‘“

b
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. at a combined rate of 949 gp. Thé actﬁal presentfrate 6flpqﬁpin§ﬁfbf
the primary well is between 300-350 gpd. oy one~third of the Famping
test rate. Thus the actual Present day cone of depression obviougly’
_J externds 4 considerably shorter distance than 350 15) w8 S g_ﬁf
If the pumping test value of 949 grm. -is used o be cgnservativg Lﬁw i 0
| Proposed ‘septic systems will be approximately 1,150+ £t horizdntéiﬁ,ﬁ
at their closest roint and displaced at least 30 ft, Qéxtical Y i“v_
the pnsaturated zone. Practically'all of the Propoged septic sysgﬁms:w¢“
realistically be situated 2,000-2,500+ ft. away from the Pequot wells,
well beyond the maximun cone of depression, While it has bean assumaﬂc {
throughout thig analysis that growviwater gradients were'fram.the §IﬁPpsﬁd5
development to the Pequot wells, this fact has neQEr been establigb@iif;‘f
4. AralySis of Potential cont “nation From Existing Development in Close
Proximity to the Pequot Wells. At the pPresent time'atdiéaaﬁ'iﬂﬂlaiﬁgig
family residences are located on
8 Ananalysis of water quality data +
the Pequot wells does not imicate
the quality of the well water ,
e ﬁgl : : PR A ;w
-?;tmenyial Contamination of QEQEata Watgg_ﬁggplies (Sma11€§§ﬁ@sFi9?yélé§y 

kﬁ;_In,oertain instances,
- or dug wells and the landowner is ot supe Oof the actual well location o

St



Ying least four p:untb of mformatlon are presentea whlch d.:i,ctate t;hat a saqard 80

‘ Soenam.o B, may he operatmnal in this area.

Scenarlo B = "There is a reasonable pmbablllty of sane potentlal for grou:ﬁwam-_ :
oontamnat ion based upon existing inform.tion and additional supplemental ;i_nfquad;j,m;

may be warranted. " However, in view of the speclal cirecumstances’ pert:aln:t.nq t:;; t;he
private wells described below, there is little that pomts tO the propgsed‘-' qvg
ment as a cause of the problem, ‘
1. Lessgr Thickness of Unsaturated Sand and Gravel Above t;he Wat;er Table.
Land areas situated West of the project area on and West of Old Cat,mty
Road South have less unsaturated sand and grayel above the water ta}:;fm
compared to the pmposeﬁ project area, and land East of 0ld Camty Road
South. Irdividual well owners West of 0ld County Road have repormd
groundwater within 15+ ft. of the surface (undocumented by wllwlggs)_‘-
However, available geologic data indicates that the thlc:]mess of ungatuy ‘bm}
. sand and gravel does pinch out to the West of Old Cmnty Road Smth
of 0ld County Road South. ‘ Led e e 7l
2.  Hydrogeologic Propertles of the Unsaturated .;and and Gravel Ldya;:u 5
¢ Pit information, percolation test data, ami the geolog:,q: dlaxactex Qf"
sand and gravel layers lndicates that thé sand and gravel ig stra%‘ £
and contains rapid to very rapid permeabilities, Addj,ts,qna.lly 5 )
rvidual strata of uniform coarse sand or gravel ma.y c¢reate a oorﬂ:,tmqn ‘

whereby a preferred flow directions would exist fmr gmu.rﬁwater n
direction parallel to the strata layering. 1 a );mrftlcul.ar very }
able Strata is inclined toward a well and upgradz.ant to. the well, ﬁam;am»—
inants conld flow directly toward the well (pollutant effect mgnlflmﬁisn
caused by preferred permeability). e n T e

3. Past and Present Land Use Practices Near the iject Slte

for the aqulfer or private wells-
below:

development as a 1arge pig farm At least one dlsposal :slte wa‘

encountered durmg mnstructlon of the Frultwood Subdlwsmn 1n :

sl



. mot significantly add to the future potential contamination of the aqu.az:

had to be excavated. Possibly others have; gone unnot;;:.ced '

°Large cultivated fields adjacent to the site of proposed develagtm'
Annual treatment of famm soils with manure fertlllzers, can add « :
substantial quantities of autrients to the subsoil. Leaching and/t:sr iﬁrﬁff

of manure stockpiles such as those located on 01d County Road a.re Q&amples
of potential nitrogen sources. ]

,l'

&n underground fuel storage tank: this was observed at a sep{:ic.
tank repair and tank cleaning company located West of 0ld County
Road South approximately 500t ft. from existing shallow wells, i

thn_n outwash cover below it.

“Roads in and adjacent to the site of the propmsed develemﬁnu_: ’I‘he&e ‘,*.agdis
without cu.rbs or storm drains. Winter delcmg by mad :sa,J.tJ,ngr a,lﬁpg

potentlal especlally with regaxd to sodlum a:)ntam.rw‘lon..‘ ’

4. Actual Private Well Contam'_natic)r : Oral cmmlmicatioﬁ-with a *priﬁa,te ‘wgfl,l

present time.

A The four points described zhove irdicate that a potant:x.al for contéminatmn.
does. exlst. The construction of the proposed Country Acres Develognent Wg,ll

ar private wells along 01d County Roal South, Such potantial muld, more J,.j,k |
result from past earvl present land use practlces than from pmposad septifz sy
designed under current Title 5 requireaments. If the pmmsc—:d Comtry At;’:res
Development is not constructed, the private wells situated along 0ld County
Road South will still remain under a threat of potential contmunatwn
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: large erough to provide capacity assumlng plugging and a posltwe g

strated by. any of the daLa rev:Leweﬁ to date. The ahove d:Lscusswn has mreiy min &
out that some potential for upgradient contamination of gromﬂwater mstsm
least likely source is the proposed Country Acres Develorment

Because the actual flow of groundwater has not been determi ned along 0ld County

Road South, it is relatively infeasible at this time to detemne J.rﬁ:l,\udual Wag
of grourdwater contamination for a given well, ! ‘ '

The llkllhood of the proposed Country Acres Development prmntlng gmM@her eﬁrw
tamination of the Barnes Agquifer is considered remote because of preva:.lm:g h_ -g:n __
logic conditions on the 51te along with the failure of more clos&ly loc:atad m& ‘tc:-
create noticgable impacts.  The required cransport distance and. vertlcal u:mtu.xamd
flow displacement stronqu support the contention of no s:.gmfmant Jmpar;t gengm; :

by the proposed action. The findings also allow commentary On othex Lsau&s WJ,LM.n
the Country Acres plans. ;

1. There is ev:dence from the pump test data Lhat Broa:i mmk j.a rm-, 'ag:ti.

roadways where avoidance of groundwater contanumtmn c:.ould ba affactgg

by curbing and positive discharge to surface waterﬂ‘ ”

g 2, Any retention basin util-ized ob—sue would leak s:.gnlfmantly gpd thq;:%

* recharge the aquifer as a point souce. The use of slotted pn.pe in_ af"‘ i
division streets to disperse residential storm water to tha aqu@rt-.m

| ‘recharge is desirable wherever at least 30 ft. of unsaturated soil exists
o between the pipe trench and the water table.: Such dlﬁpemed mflltratiﬂn’
] may be more effective than a leaky retention basin, Plpe;s shQUld ..be"fsl,aﬂd'

pipe outlet provided despite the probabil ity that it w111 neyer be: naadeﬁ
The installation of infil trating catch baslna has been suocessfully ut,ﬂ-h«%ﬁ}
in a Wilbraham, MA sul:ﬂlv:.smn since 1981 w:Lth:mt pluggmg pmblans ar\d‘.-o
without npticeable outflows to surface. water courses, :

e















RE PORT
}' e report: culminates an extensive ground water-explgrafi
1 M - tion and Aevelopment Program that h

as been conducted for the
: Pequot Water Company, ‘at its holdings located in West Holyoke,
' Massachuselts, The Water Company supply ‘is located adjacent
]' Lo the Broad. Brook in West Holyoke, on Property owned by the
- Water Compaﬁy and having sufficient drea to provide adequate
1 pratectionw;pr the quality of the ground water to be taken
> ‘a5 domestic’water supply. R TR
. RAGE R, Do e : : L A BRED LA
L ' The program hegan in 1971 with initial 2.1/2 incthﬁplcra,.%j
| [Estdon Wells;%numbered:léﬁ, being installed ‘and cauﬁinggthe"lbcapi@h
Lo 2 of a suitahte, high volume, well site. The initial work for | i
i wells numbered 1-6 ‘was conducted by the R, E.'Chapmanqumpany
‘under‘the.suparvision of'hlmer.ﬂuntley, JEg & Asgociat&a)”ln@
ol 1 s The materiais logs for test wells numbered 1-6 are appended
L Jhaereto and show that, at the location of wells number § and &
. Suitable depth and material ‘was located and was found to pump
Lo Guite freely: On this basis, a short:pump;téﬁt,wasggpnducted
e . on.wells 5 and g, the: résults of which arve ippende

11 by.the Massachusetts Department of Public Health Wiﬁhathe'quality
g WG of_the;water‘found Lo be suitalble for drinkingiwdtar'purpoﬂéﬂpa”
L e G , g e s
; i On the'tyrength of the testing conducted;inﬂIQ?l,hthe Pequat.
s Watexr Company was formed in 19 :

supply from the preliminarily
i - volumes being in the range af

A - | contacts were made with +
e - Health and the Massachuse

74 with the intentiqn'of:utilizingv
tested well field with desired -
600 gallonsg pe:-minute,i”wecessaxy
he Massachupetts Department‘qi Public’

‘ tte Department of Publié\Utilﬁtiés.‘_:
_and&confereﬂd&srwera;held in‘order to detErmine‘ﬁﬁe-reqqix&menQu
4 I i twoiagencies iin estan

Lishing the Water Company and ity
Y reguirement thatEWas‘datepmined
yather than one well be installed -

Sground watertSupplyl An dar
wasg the.neceﬁaityﬁth&t;twa,

; @;po_guarante&@babkup~capabi¢ity7should thevre be a screen failupe
i1l ?}Qr eQuipmentwfailurefin one of ‘rhe

‘ supplyjupits."Onfthis,hgsia}g
it was decidéd to install;:adjabﬁnt to thafnumberlﬁ,and-ﬁfﬂg‘~

nitesk holeg,  twe elght dinch diamster gravel developed,wells,atdf
g -"beﬁinstalledﬁlﬁ'fe&t apart so that they might be kept within a
R pumping station structures | In May ©of 1974, ¥he B, 0i

J5ul Yivan Drilling‘Company was re

_ talned by the Water Company
i SErosAnstalil and develop the-dual'wellrsupply_r&quiﬁed'foﬁjthaf‘
1L L oingtallation,

On . May 20, ARG L/2 ivieh ! _
ol was dnstalled For the purpose of quarantéeing‘auﬂtabla.depthQQ  : Y
cand material for the Installaticn of the first of the two &ight“*_r ‘ ;

obseIVatiqn“ ¢1l'numbe.

ALMER HUNTLEY, JR. & ASSOCIATES,
i Surveyor

v RS, TG
iy Bnglaeaig ~.ﬂ{§nﬁ@nﬁ< i1




- Well #1 was begun. | The well wis driven to A total depth of 83

~office, showed the material to be

| tions  showed that a° 10 foot length of 50 glot g

Well number 2 wasg driven to a tota |

| exposure with an extensian.

@

inch permanent wells. This wasg iollowed‘byﬂtheiinstéllafiqn;;.
on Mayl12, 19749, of 2 /2 dinch observation well number 8 which

was get for ohservation purposes during pump testing as well
as to guarantee sultable material for the second of the eijight 10

inch permanent wells. Well number 7 was driven to 'a total depth -
of 87 feet with medium to coarse sard found between the depth- &
of 75 and B7 feet. Well number 8 was also driven to a total:.
depth of 87 feet with medium to coarsce sand found within the
same range. Finally, on May 21 and May 22, in order to provide
a complete encirélement of the tested area with observatjon iu b
points, 31y inch, diameter test well rumber 9 was driven roughly
200 feet to the southeast of the olanned permanent well location’
as an observation well point. Test wells 7 and 8 were each
rated by the driller at 75 gallons per minute, each indicating
‘the suitability of the location for permanent well installation.
~Copies of the driller's logs for :these thres holes are appended,
On' June 17, 1974, installation of eight inch'gravelfdeveloped
feet with fine gravel being located between 70 and B3 feet, .
- Independent Sieve analyses conducted by the driller and Ehig e i
capable of acdomodating a

number 50 slot screen size (see appended‘copies'fodriller*s

analyais) . Bagsed upon the volume of waier expected;tb”he@takgg
from the well, #3300 - 350 gallons per minute) , velobity'dgtermin“
creen woule oo

be proper for the Installation.. The driller was aunthprized to

purchase that configquration with the screan being gat on' Jung
27, X874, bhetween the depths of 73 and 83 feet with the full ten

feet iexposed through thé use of an extension. R R T

I

‘While the acreen was being fabricated for the number 1
eight inch well;: the driller movod southerly 15 feet, and on the
18th of June, 1974, installed a prormmanent 8 inch well number p ity
depth of 92 feet with fine
gravel and medium sand and gravel veing located betwaen the
depths-of 80 and.'92 feet., Once, ayain, independent sieve & e I
analyses by the .‘dfi_llg’r\_;_ﬂand this office We_ré.‘ COI’}.dHGt:‘.‘.’d\ Witk il

#oreen slot sizing of number 50 slot between B0 and 85 feet hﬁﬁﬁg::‘

determined as Suitable and number 40 slot between 85 and 92y
feet being found necessary (driller's curve appended) .. Orece. Ll o
again, from velooity determinatiana,_a_ten f@ot'lengthuqf.saﬁﬁeﬁf
was chosen and the driller authorized to commence.withjfabrigatign
of the stainless steel scraen. This screen was set QRadalye 7o
1974, between the depths of 82 and 92 Pect (with

i

Full ten foor”

Development of eight inch well numbier 1 required nOuéhly;f"'r;v
ten hours on June 29y EOTA T ER AT H  om B E 330 gallons Per minute

i
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“and its proposed discharge point. Approval was given bv that
agency to proce&d into the official punp test of the two wells on

inithe: herem;apnended topy of the official certified: pump test

Supon lnformatlon provided by that log.

are also appended heretm.
'dlfferent occagions. Based upon the draw down data cm]l@cted

. gallons per minute and well number 2; 401 gallqﬁs per anute.

being achieved atrsa net draw down of 12 feet 3 inches. Developw
ment of eighl inch well number 2, began on July 3,1974, ook
15 hours with a lesser flow of 275 gallons per mlnuLG at o neh
draw down of 19 feet being achicved. Copies of the eight = '_ e
inch dlameter well drilling logs, complaete with developmantfﬁata;"
are appended. ; _.

Upon completuan of development of the two 8 1nch dlameter‘
wells, a conference was held with the Massachusetts Department &
of Public Health along with a field inspection of the lnstallatxnn;

a tandem basis,  On the atfternoon of Saturday, July 6, 1974,
the pump test was 'bequn However,; after less than four hourq of
operation, the diesel engine driving the pump for well number 2
failed -and the test was terminated temporarily. On the after-
noon of Sunday, July 7, 1974, the test was restarted with'a
newer, ‘larger, diesel connauted tc the numbeyx 2 wall pump.  The :
test officially’ boqan at 1:00 p.m. on that date and ran cantlnucusly;
for a permod of - six days. and seven hours. The results of the

pump test and a running comentary of this operation can ‘be found

log as‘well as'a drdw down graph that has been prepar&d basad ;

During tha'oourse Gf the pumg test, dnd speciflcally ‘at. ha
beginning, and: 5mmadlate1y prior to shut down of the test, tt
water samples were taken for chemical analysis by the State .
Dopartment of Public¢ Health Laboratory located in Amherst, In a
adultiun, two sets of bacterial samples were taken about mldeay
in the test and the water from both wells was found to ba = Al
free from coliform Bacteria, Copies of the }aboratory analysas*'

Durlng the te%t, the output of tha w&lls was ya Led on twu

during ‘developrient of the wells, it was decided to begin the
pump test with well number 1 discharging a total rate of S03

: After roughly two days of operaticn, it appeared that th@uWQllS";

‘increase the output of the two wells with numbeér 1 heéing ra hed

were baqinnxng to stabilize already, and it was d001ﬁed ta

to d;scharge a- valume‘of 548 gallens per minute and. numhﬁr 245
well discharging 448 gallons per minute. The pump test waa*
continued at these rates until PFriday, July 12,0 19745 when,

while it appeared stabilization wes near at hand, there was' bame-
concern as to whether it could be achiecved prior to the weekend 17
at which time other work of nececsity, had to be begun, and 1t was
decided to guarantee stabllization prior ke the end of the
weekend, and, at 11:00 a.m. on Friday, the 12th, the output of

well number 2 was returned to 401 gallons per minute.: The i Y
remainder of the pump test was rur in this configuration hawingufj_

ALMER THUNTLEY, SR & BG5S ENTES e
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T aguifer was achiéved at a total combined output of the two 8

a total discharge: from the two wells combined being 949 gallons
pex minute. By 9400 pim. that svening, it was noted that i
stapilization had begqun to occucr and from that point clear
through until the shutdown of the pump test at 8:00 p.m. on S
the evening of Saturday, July 13, all of the observation welihg ) o
had, for all "intents and purposas, stabilized. The . pump il gy
test was shut down at '0:00 p.m. on ths evening of Saturday,’jHIY”\”

13, rather than 9:00 p.m. Simply for the advantage of be g able o
to take initial recovery readings while daylight still existed.

: % ] %
Recovery readings were taken at one mimute intervalsfinitiall¥'

then two minute ‘intervals, and flinally one hour intervals for .
a. full 24 hour period' after the shutdown of the pump‘tbﬂt,‘by )
which time .all of the observation wells had been found ‘to have
~recovered within 15 inches of their original static elevations,
To stum up;, . a ground water supply of major proportions has =
~been located at the Peguot Water Company well agite in West Holyoke
Massachusetts. A continuous, closely monitored, certified: S
pump test was conducted and run for a period of 6 days and 7
hours, duving'which time stabilization of the water bearing

inch diameter teat wells of 949 gallons per minute or 1.4
million gallons per day. The water supply located was.

found to be of gaod'qua;ityy free of iron'or manganese, rela= o
tively low in chlorides and carkon dioxide anad hearing_desirablét

. levels of hardnessz. While the £l of the supply remained slight .
'acidic-throughout,the pump test, the moderate hardnesﬂ“cqupied.ﬁ'_
with low carhon dioxide should preclude anyupotential~agressiven&af
of this supply. Bacterial analysis conducted upon the Welhg yre 80 e L
from both wells during the: course of ‘the: pump test found-thé.suﬁg@y;

to be coliform free. Recovery of the water levels in tha well i
field, upon shutdown of the pump test, while gradua), were
within 15 inches 6f the oviginal statie elevations after 24 hour
indicating good strength in terms of recharge capability of the
surrounding area,. ; Bl TR Y

In anticipation'that the supply would be sujtahle for yas
and that the eight inch test wells would be converted into
o permanent installations, the soreens that were set in these
wells were of permanant stainless steel construction and wer
swagad tightly into the walls prior to development. After
the completion of recovery readings, the test pumps were el Lt T
started and the two wells were checked for sand-free operation,
surprisingly enough, the number 2 well, that which was founded
in finer material ana required a combination slot Sizesfor ite
sereen, was determined to. be sand-free while the number 1 well "0
was found to produce minor quantities of sand upon start-up.: e
“The numbér: 1 wolliwad pRE into a fine development program phrolugh?: el

&j!
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THOMAS E. BITONIAK -
REGISTERED S&NITLRlANT
P%&CSC}F.AYIOH YEET!%

' = June 1, 198}
Wesrflald Bavinge Bank 5
: Hcatfiald, Hapsachusstteg
= Ak drcentlon: W, drchur Ynspp 7 ‘ =
_  Gentlemen: l : S
i These are  the n&ut r-uultt on buildiag lotu on County loud. Souuha-ptun |
Rosd and Hows &w&u {aceatdiag te thu plan of Bonald Colling) Lo the 01;’ o
g : Holyokny‘«u L : : e *wﬁﬁaﬁ v:

Lotg L=5 loun BEosd ware tested cn £-9-79, Bacauno of nht gxuund -a:tt nlcouu-
L tared ar ST fset on Lot 2,3,4, kr. Cortiam (of the Holyoke Haull:h Dcpurtnm:)
wants the lots retasted during the wertegt perlod poui,bl; iy

On the fnlloufng Yocw, all daephales were excavatced to 4 dqp.hfof twclvu f
#nd no ground Gster wew sncountsred. Percoletion Fates werm lLl qug thgn
two minctes per Inch. . :

o Lot #6 Councy foad Tesced July 13; 1979 _‘g.aiu;;~"

} iCounty Rouad Augusc 3, 1979 © Medium
B Cougcy Road August 3, 1979 Medium s
Lt AUl e County: Bosd: August 3, 1979 Coarse g
: . 10 County Hoad August 3, 1979 Cosrss -
Ll ¢ County Roud = o cAuguet Y, 1999 Coarsu’
g e bounty; Rowd Auguet 3, 1979 Coarse gri
13 County Moad . Augusc 3, 1979 Coaves AV

: Lnt 23 fouthampton Bsad - July. 18‘ql$?9, B Hadtunjtlﬂd
£ : ﬂg ,& ‘2 Southgupton Woad G duly 18,0999 i Mad fum sand
25 Souchispron Eoad ' "July'lﬂ, 1979 3 Med{um gand
77 26 Southempron Wedd 1 July 18, 1979 V7 . Medfus sand
st _r L 27 Southampton Rosd July 1.8,1879  ©  Madfuy sand
: Y29  Southsmptln Rosd 0 July 12, 1979 . Mediim wand,
_ ; 32 Southampcon fosd July 12, 1979  ©  Medfum sand
LHee 4 33 Southamprton foad July 253'19?9 : _?Lun gtav&l i
; 34  Soythampton foad - S July sy L9l Coxrse gdell;r,
S5 35 Southampron Youd - July 25, 1979 . Coarse gravel
L el T 36 Southespron Yoad o odaly 25, 1919 Coscss gravel e
2 32 Southsspron. Road, July 25, 19719 . Cosrew gravel =
3¢ Southsmpton foad July 25, 1979 . Mediuw sgnd
L 39 Southtsapron Road CJuly 25, 1979 Hediuw gand
. « Continued~
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A Westfiald Savings Bank - Soil tescs - Holyoke
e . Lot #40 Southampton Hoed Tested July 25, 1979
; 41 Southampton Romd August 3,1979
; &2 Bouthampton Woad : Avguse 3, 1979
L ' ' 43 Southswpton Houd : Auvgust 3, 1979
44 Southeupcon Road ; July 18, 1979
&5 Southaspion Moed : July 18, 1939 .
L] C L b Sewthaspton Rosd o July 18, 1979
&l Bouthampron Houd ASHiEEE July 18, 1979
69 Southampton Yosd July 18, 1979
51 douthaspton ¥oad July 18, 1979
B 52 Sourhawpton Houwd ‘ July 18, 1979
pre o Bouchewpeon Boad . Testad hugust 9, 1979_‘:-
. : 55 Bouchswpton Road Agusuc 9, 1479
b i o b6 Bouthsupton Road % . &uzut 9, 1979.__-:..--'
The teating was
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ie 1.0 milligrhm pey liter of water,

~1In the United Stactes. Waute discharges from tha electroa
‘photography, losecticide, and mecaliurgy industriga can

This metal ig found in Cig&rettes, some of our f00d
:lir. Some studies suggest chat iy minute amoun:s,
may be essential to human beings
fThe stendard for chromium L0, 05 miliigrams per liter*éf‘u;can

MSSAC,HUR nﬁmnmzwr oF anrnonnzumy'ﬁqmnm Euc;gnmmg
WESTERN RECIONAL OFFICE gt I
INTER?RETAFTQH OF RESULTS OF CHLHLCAL EXAHINATIUH QF HAIER

o«

1
Arsenic (As)

,Ihis element occurs naturally in the environmant espeqially
In the western United States, and [t {4 algo” used in 2
insecticides . It {s found in tobacco, shellfigh, drinking
water, and in the alr in sowme locwcions. The standnrd allows
for 0.05 willigrams of arsenic per liter of vater.. If partong,
drink water that continuously exceeds che standard by i
dubstantial amountc over a lifetime, they may xuffar frqm

fartigue and loms of energy . Extremely high lﬁVélﬂ cln mqug
polsonting.

w
e

Barium (Ba)

Although not 6% widespread ag arsenic; this elgment alno
occurs naturally in the environment in some ;rgas._'lt cau _
algo enter water supplies through induntrial wante disnha;ge;,
Small doses of barium are not harmful. However, Ir 1lg qu;g
dangevous when consumed in large quantities. The meximum
amount of barium allowed in drinking watex yy,ﬁpegq;quggd

Cadmium (Cd)

&

Only minute amounts of this element are found. in natural

lacreave cadmium levels, however., The most common source of
cadmium In our drinking uater is from galvanized Plpes . &nd
flxtured.  But ‘the main sources of cadmium exposure are the
foods we eat and ciparetre smoking. The maximum umogn; nt
cadmiun allowed {a drinking water by . the uggpdurd i;
4 ULO miili&rﬁa\ per 1iter of wacer.

f ficis . : [ : . 3

-‘Lf ;‘ i Chromium (Cr+6) Snﬁﬂ

Leehy

,chfbmiumTJ
but this hag not been proven

€
by g TR




';fﬁ;gﬁfmilligrams'pgr literof water,

&eaa_(Pb)

~This metal is found fin the air and in our food, It comes
from lead and prlvanized pipes, auto exhaugty, and othevy
sourcea. The maximum amount of léead permitted in drinking
water by the standards {s 0.05 milligrams per liter of water.
Excewslive amounts well above this sctandard may result dn o0
nervoug system disorders or brain or kidney damage. i

Mevxcury (Hg)

_Hercﬂry g found naturally thropghéut the envi:qnmdntﬁh,ﬂﬁigii

tncreases Iin mercury levels In water can be cavsed by ' okl
industrial and agricultural vse. The health riak*frdm'maj;grxf
Lls greater from mercury in fish than simply from water-borne .
mercucy. ﬁhrcury polsoning may be acute, in large doses, or .
chronic, from lower doses taken over an extended time period,’
The maximow amount of mercury allowed in_drinkth_wutgrwby‘
the standard iy 0.002 mill{grums per liter of wager. ‘Th#
level {8 13 percent of the total allowable daily dietary int
of mercury. N : : SEE R

n

Selenium (Se)
"Thies mineral occurs naturally in soil and plants, especig)
In western States. It 1s found in meat and other fooda.
Although it (s believed to be essential in‘thq-dieﬁ,:thh;ﬁggxq
indications that excessive amounts of selenfum mey be toxtie.
,Studies aré underway to determine the amount requived for g

' indard

‘mutrition snd the amount that way be harmful, The st
for melenium {s 0.0l milligrams per biter of water. 3 .
If selentumicame only from drinking water, it would tak
#mount many times greater than the standard to produce
ewffectys. ; il | N

Stlver (Ag) BT e

1lver i gometimes uﬁadﬁin'disinfgctihg_ﬂrinkimg*wdﬁgr'bgt i
this mecval should not pose sny problem (n thig area, Becaus
7of the evidence that silver, once absorbed, is held indefinitaly
Ain tissues, particularly the skin, without evident loss thro
usual channelsy of.elimination?pr'tédUCtion'by transmigrgtion
‘cother body sices; and because o6f other factors, the max mum

‘amount of §ilver allowed 1in drinking wgterlbyﬂthe htﬁnﬁﬁrd?k




. wome fluorfde. Hiph levels of fluoride in drinking water

sup to 12 years af age. ' Adults can tolivate ten times more
o #llowed in drinking water by the stﬂndérd'rangeherOM

"con:aminnnt level for fluoride is 2.0 milligrams patJltpgfw'i

cexcessive amount of nitrate, it should not be given to Infa

off into surface waters or aeep‘inthwundgrgFQUnd-wntgrﬁﬁﬁﬁplﬁgg
MHadvy of then way pose hﬁalth.problemg if'theyVﬁﬁt-into”d#ihgth
Wwater and the water is not properly tranted,.ﬂrhggmﬁxlmumﬂg

4 Methoxychlor, 0.1 milligrams per liter

“ﬂ‘\ 254-D, 0.1 milligrams per liter

s Fluopid Gias :
R e i : g

'Thi's ia a natural mineral mnd all drinking water contalns

can cauge brown spots on the teeth, or mottling, in children

‘than children. In the proper amounts, however, fluoride in
‘drinking water prevents cavities during formative ysars,

This L8 why wmany comwunicies add fluoride in controlled . i
amogunts to thelr watex supply. Thed maximum amount of fluoride

0.4 milligrams per liter of water to 2.4 milligrama,Jdepaﬁﬂing
ot the avevuge waximum daily alr temperature. The hotter tha
climate, the lower the amount allowed, for people tend tp .
‘drink-more\;n hot climates, In this area, the maximum '

Nitrate
\‘ f e S RS A

Nitrate in drinking water above the standard poaas-an“immﬂdfgb
threat co children under three months of age. 1In some infantg,
excesglve levels of nitrate have been known to react wtﬁhﬂﬁha 
‘hemogloebin in the blood to produce an anemic.conditinn“cqﬁmqﬁxy
Known #s "blue baby". If the dyinkling waterx contalns an | . ¢

nts

under three months aof age dand not to be used to'prgpurgg
formula. The scandard allows for 10.0 milligrams of nitrag
{az N) pexr liter of water. ' N St : :

Pesticldes

Millions of pounds of pesticides are.used'od ct@hlqgﬁﬁ;ffaitqti,
lawne, and gardens in the Upnited Scates each year, They dyatn

limits for pescicides In drionking water are:

Endyrin, 0,0002‘mflligrams_per itey

£ T EE s

t i Lindane, 0,004 willigrams per Liter

¥
-

- Toxaphene, 0.005 milligrams peir ) teys

2:4,5-TF Silvex, D01 willigrams per liter

Mass and Volume Conversions

I Titay s 1.057 Quavts
IR B G LRV ¥ ORI W o 5 Y it
1 Gram = 0.035 Ounce
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mrmﬂumwmm OF RESULTS OF WATER suww _.Mm‘ms;s_

Turbidity

e S i wea ke e orF suspended material such as clay,agjlt fincly
Ll divided ctganie and inorganic matter, plankton, ~and other :
micro-<preanisms in water is known ‘as’ turbidicy. Light is’

_,: scattered or absorbed by this suspended mac%gr r&sulting in

‘Hlogs of claricy.  ‘Bacteris may hide in this ouspandad matter
ﬁnd“mny‘even survive disinfection. The maximum COntaminant
level {is 1.0 turbidity unit for surface water ources. :
(sea Rngul&c‘Jna) At

Sediment

“Any organic or inorganic material chat Bettlus to tha bot
of the conrainer is referred to as sedimenn. Th& range 1§
I i . from O (noned:ment) to 5 (indicating a heavy aediment laygr.
High levels of sediment are Ob)ectlonable fory esthatic reggqng

Color "3
Dissalved organic 'ate“ial fra;_a::a}ing vegc*g;ian an
inorganic macter cause color in water. Excessive blooms af

il &lgae 0Y orneyr wmicra- organisms may &lso Lmuavc cqlpr. Wh{l
bhotatget uwgully detrrirancal fromoa health s;anapoint, excasgiv

A Yl color ig eschecically objectlonaule, A color ai LS un
i gthm recommended limit.

1 Odor

Ddor (n water can be cnused by Ioreign mattcr aq¢h;
. tompounds, norgnnlc salts or dissolved gasas.
are derivua from ;nduStriaL domestic, agr1¢hltural :
[ EOHNYoesl . ACceprtable Waters should. be free of any. obje 5
Fj_ Cledoy. kn odoy threshold of 3 1is thc Yec ommeqded limit

i
o
-

S

‘pH A% ¥ measure of the hyirugen ion (H+) concentya
iilValues ranpe frowm 0 to 14. & vaiue of 7 LﬂdLC&E&$
water; values lessg than 7, increasing A dinys
el giremeer ichan ) indicaces incram,xng dlkﬂllﬂity‘
G totreh varies from 4 Dote D0 e
o the control of carroaion and in



torrorive .

Comilligrame per liter,

‘Magnesiun ranks eight among rhe els

chemical softening or ion exchange

and diuretic“actian.

| Rikabinia o
‘The alkalinity of water is a measure éi‘itﬁ‘abilitﬁgEQQflf
neutralize & strong acid. AlKalinicy is impgr:&dftafwhtgr“ﬂ
by bicarbonace (HCD3), carbonate (CO3)., ahdfor hydrnkide:gﬂﬂ

- The presence of thege compounds is determined'hy'standarde_
wmethods {avolwing titvration with a scrong ‘acid using Vp;iﬁgq
indicactor solutions. ' The 'results sra reportad as milligrams
of caleium carbonate (CaCO3) per licey of watraft., A water =
‘with low pH and low allcalinfty mipght he considered to be
corrosive, An alkalinity of less

thian 100 milligrams p¢fjl 
liter {5 desi{rable for water

vsed for domestic puIPOﬁASLV 

Hardnaq&
Hard water wnd soft water are relative terms. Hard water =
retards the cleaning scction of soaps and denerg&nts.':Hnrdg:;;
Is cavsed chiefly by calecium and magnesiam ions, and Lt {g 00
expressed as milligrams of calcium carbonate (CaC0,) per lj
of water. Hardness way vary from zéero to several hundred
willigrams Per liter, Small concentrations of hardness hg@p
combat corrosinn of metallic pipes by forming a protgq;gvg'
coating. Appreciable amounts of hardness,breakaownfﬁﬁ“f&}
hesting to form scale iw boilers and on cooking utens{ls,
Water showing & hardness of less than 50 mg/1l are felﬁtli#ﬁy :
gofyr; Sh<210n willigrams Per Titer are nmediun hard, and ovey
100 mtlligrams ave exceedingly hard. Very sofc water, usually
desw than I3 oilliccams per liter of hazdoess, is likely ta k

Calcium (Ca)

The presence of calcium (fifth among the elementy in order of
abundance) (n water supplies results from vater passing throug
©F Oover limestone and/oy calcium-containing mineral depositg,
Yhe caletum content may range from ;aro'[°136#éraluhundn"'”
Calcium contributes to water hardn
chemical goftening or ion exchanpge 1s used to rveduce calciui
and thtfnksnciated*hn:dnasﬁ. : RGO G e

Magnesium (Mg)

_mentsﬂin'nrder afyﬁ;:"
and is a common constiruenc of natural warer. :
importlﬁt_cqntributor‘to water hardness

than 125-milligrams-p¢r3;ité




g thr¢fnra.fit-ig prégent ‘in most nhturaggwaterikrwic“

_ recommended . _ e

and combined with metals fn the form of many silicate
-Dctrndn;ian of these ﬁ;lidaatontaining rocks results dn 't
. presence of silicngt'ﬁﬁatural waters as_suspaﬁdedapgﬁti ;
o ;8% the silicate fon. ‘The silita content of nafural warc
‘woest commonly in the 1 to 30 milligriams per lltérﬁr&ngﬁ 2
although concentrations as high rs 100 milligramﬁipgrrlﬂt&rj
BOt unugual. | i o s et W T ;

,f£3§{9m ‘Hu)-ﬁig‘

Sodivm ranks flxth ambng the elaments in_o;dqr'p{_ahzﬂl
way vary from neglipihle to appreciable. ‘High conceptration.
may resule frow local use of road salt or from water softener
utilizing sodive fon exchange. As recommended by fhf,gmg%{ngj
Heart Association, persons on low sodium diets should be warneg
when the sodiuw level exceeds 20 milligrams,pe;'1;pw§§¢fwgitg

Pot?ssiﬁm_(K)

: g ) P 3 E
Potesslum vanks seventh among the elements in arder of . 4
abdbundence, but {cs concentratioan in drinking water seldom
teachag 20 mi{llisrams per lirter of water. Potassium and |
dodium sve clusely related alkali metals, and they affect the
body in much the same way . G i

Iron (Fe)

Small amounts of iron are frequently present in water hecausq

-0f the large amount of iron present in soil ‘and becauge
corvosive veter will pick up iron from cast iron pipes.
pressnce of high levels is considered objectionable becauss |
staing lazundry and porcelain, and it also hffectﬁ'the‘tiitg qﬁ
beverager. The recowmanded limit for iron 15 0.3 milligrams. |
par litrer of Cater. : ‘ i i

M;ngénesé {Mn);" _,-j,'f,u o S

iithqv:h ratrely present in extass of one ﬁiliiS*&ﬁfﬁft,lgggfg

manganese ilmparts tenacious scains to laundry;aﬁdJFQ.R;Umhingg
figtures. A limit of 0.05 milligrams manganese per liter is

LoSElten £ 5105y

Silics exists in thie sareh's crusr as the axiqg5i§fﬁﬁﬁy.;5¢k,
min




o Sulfare La widely disceibuced i

x&mmqnia-hitrqgen 1s nacur
i sometimes accepted
Aupplies 18 quite zene

. level not excewsd V.050 milligrams

"Nitrate nitrogen

_ three months of age
In some Infanies, excassi i e : e
L0 resct with
cond{tion commonly known
tontaing an excesslive amount

RO Intants under three months
‘Prepare formula.

fltrate (as N) pe

M e Sultare (so,y 0

i

Ln nature and mayfbeﬁp;ﬁ}gn_
in nstural varers in concencrarions ranging from a few tg s
several thousand milligrams pev liter. EéQAUse.qf‘thgfLﬁggp
effecty of magnesium sulfave (Epsom salts) and}ot_aqdidm‘sglf‘
{Glavber's salt), ‘sulfsce coptent should not: excesd 250 midligra
Per liter of water, R SRR oy o

Chloride (C1)

Most waters contain some chlo
toncentrations in excess of
vusually impure a saley vaste
abrupt Incranse dn chlovide ¢
Possible polliution from sewap

tide in solution. Chloride T
250 milligrams-pe:*1i:ef-o£_ha¢gr'
and are nufﬂ?eaummendédg An i’_
ontent in water may Indicare s

e sources ar'frqm qoqd‘sgl§£ng.

_§Peﬁific-ﬂoﬁductahcew

3 o

: o aes nn d
Specific conductance s &4 measura in mi;rumhoj‘pgn?ﬁqnﬁimqﬁq
(urhos/cm) of & water's ability to carry gn7p1é¢:fjcﬂnuf ent
This abilicy increases as the dissoived'ﬁineralfgcqten;‘@,
wateyr increases. Pure distillec wvater has a: specific
concduttance of DR e o umhos/om Ma$c;pq¢abig;wgt&r
renge from 50 -u e Y a1 xmhos/cm . ; i Ra at E

‘Nitrogen (Ammanih) 

ally present In surface und

robiological,ﬁctivi;y,#mmﬁnlﬁmndtfhggh
as.evidence of pollution yhgqjgngguhﬁgfgq

In uncreated surfuce supplies. Its oOccurrence LnTgnQQndQﬁgg i)
ral howewver, and is faund 8T P

It 18 recommended rhatr the.ammcnia nitrogen

Per liter of driﬁkiqg AL

Vaters ), A product of mic

toncentrations.

N Nitragen_(witrntaji

] 1nldfiﬁking_water aboﬁgﬁch&-SIAhdhf‘ngkﬁw”
immediate threat to Children_uqder' : ] o

as "hlpe : th
af nitrate, f¢ sho
of age and not
IThe Stanc dvdilallouns
L olipiact o ni Waker




AL P L \ &'l’! C ra t-i_-q‘ 1
Ls hazardous to infants. The
flligrams niteite nicrogen ‘
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T T WA i) uMWvﬂ .
: e k;@HR urer AHALYBJa (mg. per litar),» .

A

Sa'nme X Pequ'at_ Park, Well Nu.
- Gomree ia . Requot Park, Wel} No. 2

Source [ Peguot Water Cos:» 8% wall #1
gi¥! we\_Ll#?

-+

] Souzee D pequot Water Co.
Sparoe b Pequot Water G v Tetat wdd i
~Source I P;aq‘uot Watey Cbo. =« Test :;Jlfll 2

1

e

[ S : 261009 26110 26106 ) " 26124 gl

f-—~..

. Date of Collection _ 78 B J.8.74 ; Loy : 5 7 11 ”*
o fiE ” 5 457 r Qe e s e
Date of Receipt ™ 7-8-74 ToBuTl e o

+
I
|
1
i

TUTISIDITY ' ) "0 doo s

& DI TR

Tl SOTOR

— s e e

ODOR

ol : Bd 0 Lbhe ks
] 3:5-*—”*“" Total(Caco,) ; ' 125 Cagisi] 60
i ﬂ_.*m;: S (CaC'LJ-)j | S0 T g 48 .0
BL IO (Ca) .
| s Gig) -
_P_ GODIIN Al e . ‘
rl(‘i"‘ M\rU” f;u r 1.

Langata s 3 .00 00 o
e L e e 02 |

T e el i) g
I R (SiCJ-;;) £ ;
ll Fjg s Sem s digi )

| CH__gl‘D“ (1) i .é“o." s e ‘34‘.('),'_; :

SPLL COuD. (micromhos/cm)

SR e el .000 .000

——

T(”ITp"“I‘) ; 0.;.5 | . 0p 30

_*___‘;_._.;__\_1‘.‘,__;‘_-_}_‘;)7 A0 B00 Y ARG o
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- sacterial No. a6 sl del s Al

Al
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M-mﬂ"’""”’ww Wm&mﬂrﬂm LA T O UG BRALL. K
s wfu.m ,J\UIEL; MULLYSTS (mg. per lrter)
T et : Galqutar, el
1 Gource A Pequot Water Co., BY rest well #2, pump test at shutdgwn ..
Source ‘}3 P‘&quut Watiex -G, =84 tc:sﬁ ve L pumpd te st a;'-sﬂp;‘q.q_y-'n’
Squrce C : t e T e
Source D l
i source E
Source P
Sa:ﬁple No. 261347 26135
“jr:;ate of Collection y S e Moy 21 il ol 6 VTR 1720
. Dt of Receipt > PSR 3-—:‘,7 AR B S
| TURBIDITY B 0
_ SEDDMEND . '
1 coron ; o 0
ODOR 5 0
"T S DH 4 6.3 6.2t
J\LI{ALINITY ’I‘o’ral(CaCO:{)_ B6, g
i.il- [ 1 ' .
HJ‘J#MESS (Cacoy) . 54_; 52,
il CJLLCIJPM (Ca) : ”
LGHESTU (Lig) 1 ;
:] 'SO])IUT-?(N&)
“Poq‘nsémt (k) "
' IBO?;Y-I(Fe) 0.00 000,
lmmémmsg (Mn) 0.00. 0.00
ILILJL (8109)' : g '
- SULMTE '(50),) ' ‘_ _
CHLORIDE (01) _ Gl pe 1250
T,?_P .'(,OU] (mcmmhos/cm) _?
ITREGEN (AMIONTA) oL E 090
r* TEROGED (NITRATE) D s e
1ITROGEY (mnm)*' - 0,00] 0,00
]‘_C_OPPJ;H {cu)
= .
s )




L] ' rm&mmmﬁmm{mwmwmmTomemﬂ:mmmw{f; ST_HOLYORR:
. WATER SUPPLY ANAYLYSIS (mg. per liter) SRR e
| Colleotory Tripp

o @

Source Pequot VWater Co., Honse tap, cold

Source Pequot Water Co., House tap, hot

. Soupce Pequot Water Co., Pump Sta. tap

Source

A
B
'
Source D
2
W

Source

: Ao G c o0 £ s
[ Sample No. | onoes 27087 | omoss el
Date of Collection ™ 7205 | =295 ' =275
[Bate of Receipt : 7"3“75 (e D ] 7‘3"7$ 
TURBIDITY Goh B o 0
- SEDTMENT r : ek
i S0 e
| BDBR o . 0 G e g
e o 9y g e
JHALINITY -To tal (CaCo%) '46. 35 2.

If
':'Annwmss(caCOgJ Fogae gl ke 40,
- [CaleIuM(Ca) ‘ AﬁJ |
AGNESTUM(Mz) f
(-.:ﬂ,)!}j*yﬂ(we) 7 . |
l‘ JIASSTUM(K) i g
LRaNErey p a0 i 12
NCANPE(n) i el e | o

f”ﬁC.COND.(micromhos/cm) Ao
N PROCEN(AMMONIA)_ ‘ ‘ | ol 00
NITROGEN(NITRATE) o 187 oaigy
" PROGEN(NITRITE). | '

COPPER(Cuy)

' (_LORIDE(C1) gl

N

K>
E__l
o=
=
=
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oo G, aummzzmeald/ r/ u/[rmdm,/?ma!“ :

f_/)z/}ru/uwu{ el &y .m.:tmw;u,)et'a/ .Jaa/z/dz CS.M(/HM(‘N’);’?

Waier Supply Analysis (mg. per hter)

crr‘x;_ HOLTOKF |
‘I‘HIPP

‘ ; ‘,colﬁﬁatgr};
Bource A Pequot Water Co., taken at wells : S
Seurce B

Source C
. :S@u-r-ce D
Sourcé B S

pource I

e 8 s
Sample No. Lo
Tpats ot Colestion | 1o-10.76
i}atu of Receipt i 12‘*13‘“-;'?:5'.
JLURBIDITY i 9.
SEDIMENT : . ;
. COLOR | 0
ODOR. .- 0
B : L ey
L ALKALDTTY-Tota)(cacon) | 9.0
ﬂ{_MtDNESSCCaCO}) 32,
ALLTUM(CR) 1 i .
]m-mmsm(u;x) : i
,ODIUMCNa) | ‘ : ' A
'mmssw}-‘(h i e ‘ o
TRON(Fa) : ! _ } .02 L G
1 ANGRHLSE(Hn) : 1 :400 .
smcn(sloa) " ; i { | e
[ UIPATE(SOL) Sl s ) [ o
' CHLORIDE(C1) | |6 1 -
l PEC. COND. (micramhaa/cM3 .‘  : ._L _ ?
| NTTROGEN (AMONTZ, ) _ Lo0 i
ITROGEN (NTTRATS) o ;_" AR |
| EITROGEN(NITRITE) 4 000 } |
DEEER(CLY. | f
—dacterial No, 7 91650 ; : i a5 # :
' Date Rec'd 17-13-76 s L
Joiiform/l@&nl ‘



. Bource-
 Source
Source

A
B
c
~ Sgurce D
by
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Walter Supply Analysis (mg. per liter)

Pequot Water Co., taken at wells

/a ?‘?mnumummm/// n/ Jfr"{mﬁar‘ﬁfﬁd&{fd
Q)r/um(mua!' d/ (cnq:uanﬂu,u('n/

fm/zf’/ énymw#maf ;

LY &QTW}@

Collectori .

Source ",
il ‘SOLII"CE
e | i C_:_
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Date of Receipt L0256
{vme .
SEDIMENT :
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