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GROUND WATER IN THE NORWALK, SUFFIELD, AND 
GLASTONBURY AREAS, CONNECTICUT. 

By Harorp S. PALMER. 

INTRODUCTION. 

PROBLEMS RELATING TO WATER SUPPLIES IN CONNECTICUT. 

The census of 1910 reported the population of Connecticut as 
1,114,756. The area of the State is 5,004 square miles. The average 
density of population is therefore about 220 to the square mile, but the 
distribution of population is markedly uneven. More than 53 per 
cent of the inhabitants are gathered into 19 cities, each containing 
over 10,000. The cities are rapidly increasing in population, but 
parts of the State—about 24 per cent of the towns—are more 
sparsely settled to-day than in 1860. To speak broadly, the people 
of Connecticut are engaged in two occupations—manufacturing and 
mixed agriculture. Manufacturing is increasing at a rapid rate; 
agriculture at a slower rate, but with a distinct tendency toward 
specialization. The fine scenery of parts of the State has led to the 
development of country estates and shore homes. 

As the stage of culture in a region rises it is necessary progres- 
sively to improve and increase the water supplies. Wild tribes are 
satisfied with the waters of springs and streams. Pastoral peoples 
need somewhat more water. Agricultural regions must have water 
at points where it may be conveniently used ; wells are made, springs 
are improved, and surface waters diverted to provide water at the 
points of utilization. In some arid regions extensive works are 
constructed to supply water for irrigation, as well as for domestic 
use and for watering stock. Industrial and mercantile communities, 
in which the population is concentrated in cities, demand a great 
deal of water, not only for human consumption but also for innum- 
erable technical purposes, such as for washing fabrics, for cooling 
metals, and for generating steam in boilers. 

An annual precipitation of 45 inches gives Connecticut in the 
aggregate large supplies of both surface and ground water, but the 
precipitation is sometimes deficient through periods of several weeks 
or months. Consequently farmers must endure periods of drought, 

7



8 °' GROUND WATER IN NORWALK AND OTHER AREAS, CONN. 

manufacturers must provide against fluctuating water power, and 
the inhabitants of congested districts must arrange for adequate 
public supplies. With increase in population and diversification of 
interests conflicts have already arisen between water-power users 
and domestic consumers, as well as between towns, for the right 

to use a particular stream or area. Demands are also being made 
by prospective users of the waters for irrigation and drainage. The 
quality of water acquires new importance with the effort to improve 
the healthfulness of the State and to reclaim the waters now 
polluted by factory wastes and sewage. The necessity of obtaining 
small but unfailing supplies of potable water for the farm and for 
the village home furnishes an additional problem, for the condition 
of many private supplies in Connecticut is deplorable. 

To meet the present situation and to provide for the future, 
State-wide regulations should be adopted. Obviously the first step 
in the solution of the Connecticut water problem is to make a com- 
prehensive study of both surface and ground waters to obtain 
answers to the following questions: How much water is stored in 
the gravel and sand and bedrock of the State? How much does 
the amount fluctuate with the seasons? What is the quality of the 
water? How may it best be recovered in large and small amounts? 
What is the expense of procuring it? How much water may the 
streams of the State be relied upon to furnish? To what extent are 
the stream waters polluted? How may the pollution be remedied? 
To what use should each stream be devoted? What is the equitable 

distribution of ground and surface water among the conflicting 
claimants—industries and communities? 

"WATER-SUPPLY INVESTIGATIONS. 

The study of the water resources of Connecticut was begun by 
Herbert E. Gregory in 1903 for the United States Geological Sur- 
vey. A preliminary report was issued in 1904! A discussion of 
the fundamental problems relating to the State as a whole, pub- 
lished five years later,” meets in a broad way the requirements of 
the scientist and engineer, but it is not designed to furnish data for 
use in a quantitative study of ultimate supply and utilization. It 
was recognized that conditions in the State are so varied that in 
order to obtain data of direct practical value the conditions in each 

town and so far as feasible around each farm and each village 
should be investigated. 
  

1 Gregory, H. E., [Notes on the wells, springs, and general water resources on Con- 

necticut: U. S. Geol. Survey Water-Supply Paper 102, pp. 127-168, 1904. - 

2 Gregory, H. E., and'Ellis, E. E., Underground water resources of Connecticut : ‘U. L 

Geol. Survey Water -Supply Paper 239, 1909.
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INTRODUCTION. ; 9 

Realizing the importance of such studies to Connecticut, the State 
joined with the Federal Government in order to carry on this work, 
In 1911 a cooperative agreement was entered into by the United 
States Geological Survey and the Connecticut Geological and Natural 
History Survey for the purpose of obtaining information concerning 
the quantity and quality of waters available for municipal and 
private uses. The investigation was placed in charge of Mr. Gregory 
and was to be conducted through a period of two years or more, the 
cost to be shared equally by the parties to the agreement. The work 
has consisted ‘in gathering information concerning public water 
supplies; measuring the dug wells used in rural districts, and ob- 
taining other data in regard to them; obtaining data concerning 
drilled wells, driven wells, and springs; collecting and analyzing 
samples of water from wells, springs, and brooks; studying the 
character and relations of bedrock and surficial deposits with refer- 
ence to their influence upon the ground-water supply. 

A. J. Ellis spent the field seasons of 1911, 1912, and 1913 on this 
work under the cooperative agreement. One report! has been pub- 
lished on 13 towns around Waterbury, and another ® on ten towns 
around Hartford, four around Saybrook, three around Sisley, 
and on Stamford, Greenwich, Windham, and Franklin. 

A third report, the field work for which was done by G. A. Waring 
in 1915, will cover six towns around Meriden and Middletown. A 

fourth report, the field work for which was done by H. S. Palmer in 
1914 and 1915, will cover 18 towns between Southington and Granby. 
A fifth report on four towns in the Pomperaug Valley-is in prepara- 
tion by A. J. Ellis. 

The accompanying index map (Pl. I) shows the areas covered by 
the several reports. The present report covers three areas—the Nor- 
walk area, comprising the towns of Darien, New Canaan, Norwalk, 
Ridgefield, Weston, Westport, and Wilton; the Suffield area, com- 
prising the towns of East Granby, Enfield, Suffield, and Windsor 
Locks; and the Glastonbury area, comprising Glastonbury and Marl- 
boro. 

SOURCE AND CHARACTER OF DATA. 

The principal well data are given in tables appended to the descrip~ 
tions of the several towns. The depths of the ‘dug wells were 
measured with a tape. The information as to depth to rock in wells, 
consumption of water, and fluctuations and reliableness of supplies 
  

1 Ellis, A, J., Ground water in the Waterbury area, Conn.: U. S., Geol. Survey Water- 

Supply Paper 397, 1916, : 3 Ti 2 : 

2 Gregory, H. E., and Ellis, A. J,, Ground water in the Hartford, Stamford; Salisbury. 

Willimantic, and Saybrook. areas, Conn.: TU. 8. Geol. Survey ‘Water:Bupply Paper 3874, 

1916. Pind [09D
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is in general based on statements by well owners. The elevations of 
wells and springs were taken from the contour maps. The statements 
as to yield of drilled wells are based on tests made by the drillers 
when the wells were completed and reported by the owners. Informa- 
tion concerning the flow of a few springs was obtained by measure- 
ment of the overflow, the yield of others was computed from measure- 
ments of the velocity and cross section of the streams issuing from 
them, and the yield of still others was estimated by the owners. The 
kindness of well owners, superintendents of water works, and others 
in supplying information has been great. The information thus 
obtained is acknowledged with thanks. Free use has been made of 
the technical literature dealing with water supplies, and credit is 
given for specific facts taken from such sources, but the report con- 
tains also material gathered from the reports of previous investiga- 
tions, some of which, can not well be attributed to any one author. 

GEOGRAPHY. 

TOPOGRAPHY. 

Connecticut comprises three physiographic divisions, as shown in 
Plate IT—an eastern highland, a western highland, underlain by 
resistant crystalline rocks, and an intervening central lowland, which 
is underlain by relatively soft sedimentary rocks, 

Norwalk crea—The Norwalk area is in the seaward portion of 
the western highland. It rises rather gradually northward from 
sea level at the south, and its highest point is Pine Mountain, in the 
northern part of Ridgefield, 1,060 feet above the sea. Except near the 
shore there is very little level ground, and the region comprises 
ridges and valleys running north and south. The ridge crests ap- 
proximate in elevation a southward or southeastward sloping plane 
and mark an old plateau below which the streams have incised their 
valleys. The general southerly trend of the streams is due to the 
southerly tilt of the surface. 

Suffield area—The Suflield area is in the central lowland, adjoins 
Massachusetts, and is crossed by Connecticut River. It is for the 
most part a nearly level plain, 120 to 280 feet above sea level, above 
which rise elevations of two types—(1) low, rounded hills with 
cores of sandstone and cappings of glacial till, and (2) high, long 
ridges due to the resistance to erosion of upturned sheets of trap rock. 
Glastonbury areo—The Glastonbury area is in part in the central 
lowland and in part in the eastern highland. The lowland portion 
comprises the northwest quarter of the town of Glastonbury and is a 
plain similar to the plain of the Suffield area. The highland portion 

"comprises most of Glastonbury and all of Marlboro. It is in general
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similar to the Norwalk area in topography, but the trend of the 
ridges and valleys is less uniform. 

CLIMATE. 

The outstanding features of the climate of Connecticut are the 
high humidity, the usual uniformity of precipitation throughout the 
year, and the relatively great length of the winter. The winters 
last five or six months, and spring. summer, and autumn are crowded 
into the remainder of the year. Spring is brief, but summer is longer 
and well defined and with the exception of short hot waves is very 
pleasant. The autumn is delightful, as it has many warm days with 
cool nights. The spring comes so quickly that the snow melts rapidly 
and sometimes makes strong freshets. The winds are prevailingly 
westerly, but in May and June there is a good deal of east wind. 

The Weather Bureau maintains no stations within the areas here 
treated, but the data given for New Haven nearly represent the con- 
ditions in the Norwalk area, those for Hartford the conditions in the 
Suffield area, and those for Middletown the conditions in the Glaston- 
bury area. It is probable, however, that in parts of the Norwalk and 
Glastonbury areas the climate may be a little colder and the rainfall 
slightly greater because of greater elevation. Some of the more im- 
portant data for the three stations mentioned are given in the follow- 
ing table: 

Climatic data for New Haven, Hartford, and Middletown, Conn, 

[From U. S. Weather Bur. Bull. W., section 105, 1812.] 

  

  

New Hart. | Middle- 
Haven. ford. town. 

Temperature (° F.): 
GUT hen LN A ENE GRINS, DOSER SR RIN JO SE PUES TS ER: ee 49.5 48.5 48.7 
Moximum.,............0% wm wn en veer On re i ie we Ble ee 101 98 103 
 SEcitien SR Sa ERC RE a SINCE RA 8 ie REL DREN SS —14 —-20 —15 

Precipitation (inches): 
LT Rr nh LR SOE RY MIR AR SU Seed APS SG Rr Eo 45.89 44,30 49.25 
Moan onus enews tue denen amen nn ne 40.3 47.2 5.2 

Trosts: 
First Lng (overame BE). occa eo caidas vam anna bain bv uiuiv's same vis Od, "17 y Oct. 10°} Dat, 2 
Last King (Average QaliB). oi. . Lol ch, ihm le is add andi snag = apie Apr. 20 | Apr. 28 | Apr. 27 
Rarllestrecorded: Co... ....... he Nt NE OAL REE EN i RT Sept. 28 | Sept. 19 | Sept. 19 
FETUS EL TE SER PI, dr ORL O RRNA SARA SEAS 0 NTL 10h. A May 17 | May 12 | May 12         

The precipitation in Connecticut is in general abundant, though 
sometimes there occur more or less protracted summer droughts. 
The following tables are summaries of longer tables and show the 
average, maximum, and minimum monthly precipitation at various 
points in or near the areas under consideration. 
  

1 Summaries of climatological data of the United States, by sections: U. S. Dept. Agr. 

Weather Bureau Bull. W, section 105, 1912, :
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Summary of monthly precipitation at points in Connecticut. 

Norwalk, 1852-1913. 

  

    
  

                      
  

  

  

  

      

  

  

            

  

      

  

  

                      

  

  

  

      
                            

Jan. | Feb. | Mar.{ Apr. | May. | June.| July. | Aug. |Sept.| Oct. | Nov. | Dec. | Year 

Average. .....n. 0.0 3.44 | 3.60 | 4.35 | 3.62 | 4.09 | 2.76 | 3.87 | 5.10 | 3.63 | 4.03 | 3. 3.84 | 45.89 
Maximom....2.. 0.0 16.48 | 7.08 | 8.55 | 7.80 | 8.53 {10.54 {10.12 {11.38 | 7.87 1 9.09 | 8.86 | 8.58 | 57.85 
Minimo. .00. 000. 1.64 4911.22 77 .07 . 56 .83 . 37 .9811 .68 L951 .92 1 34.88 

Hartford, 1846-1853, 1868-1908. 

Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. [Sept.] Oct. | Nov. | Dec. | Year. 

AVOIage. ate i ik 3.47 [3.431 4.00 | 3.14 | 3.55.| 3.32 | 4.301 4.59 | 3.68 3.85 |-3.64 | 3.33 | 44.30 
Mozsimum.. o..... 8.48 | 8.28 19.38 [11.17 |-9.10 [10.81 {15.14 [10.27 {10.88 {13.33 | 8.29 | 9.34 | 56.36 
Minimum. ..c....... 1 1.08 .50.1 1.00 74 .20 151 1.33 .90 25 +60 | 74 .67 | 33.64 

Middletown, 1858-1902.” 

Jan. | Feb. | Mar. | Apr. (May: | June.| July. | Aug. |Sept.{ Oct. {| Nov. | Dec. | Year 

| 

Average... on 4.22 4.33] 4.74 1 3.53 1 3.88 1 3.31 | 4.51 | 4.85 | 3.67 4.05} 4.26 | 3.90 | 49.25 
Moxtmum....... 9:24 |-7.56 {| 9.49 [13.37 |'8.05 | 8.05 {13.43 {10.22 {11.64 {14.51 | 9.50 {11.18 | 68.77 
Minimum: .......... E45 2.63] 1.12 |.1,00 .22 B39 {$1041.16 49% .80 7511.20 | 37.08 

a Goodnough, X. H., Rainfall in New England: New England Waterworks Assoc. Jour., Sept., 1915. 
bU. 8, Dept. Agr. Weather Bureau Bull. W, section 105, 1912. 
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Frere 1.—Diagram showing mean monthly precipitation at Norwalk, Conn., 1892-1913, 

Figures 1, 2, and 3 are graphic representations of the data given in 

the above tables. 
SURFACE WATERS. 

‘The Norwalk area is drained for the most part by streams 15 to 
20 miles long tributary to Long Island Sound, but a little of the 
arr Shoo
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northern part is drained by tributaries of Hudson River. The 
Suffield area is drained entirely to the Connecticut. The Glaston- 
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Figure 2.—Diagram showing mean monthly precipitation at Hartford, Conn., 1846-1853 

and 1868-1908, 

bury area is in part drained by westward-flowing streams directly 
tributary to Connecticut River and in part by southward-flowing 
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Ficure 3.—Diagram showing mean [monthly precipitation, at Middletown, Conn., 1858-1902. 

streams that enter Salmon River, which joins the Connecticut at 
fast Haddam. In the Norwalk area and in the highland portion 

of the Glastonbury area there are Tay lakes and ponds. Some
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of the swamps are former water bodies that have been filled with 
sediment. 
When water falls, as rain or snow, a part evaporates, another 

part enters the ground, and a part flows off in streams. Some of 
the ground water eventually returns to the surface in springs, seeps, 
and swamps and enters the streams. Some is lost by evaporation, and 

by transpiration of trees and other plants. The ratio of run-off 
to rainfall varies greatly, as it depends on many factors, including 
the rate of precipitation, its distribution throughout the year, the 
character and thickness of the soil, steepness of slopes, abundance of 
vegetable growth, amount of frost, and character and structure of the 
‘rocks. 

The following tables give some idea of the amount and variations 
‘of the run-off in two basins in Connecticut: 

Monthly run-off of Pomperaug River at Bennelis Bridge and precipitation in 
Pomperaug drainage basin? 

[Drainage area 89.3 square miles:] 

  

  

  

    

          

Run-off. 

Month rE onth. ation 
; Inches on| Per cent 

(inches). | qrainage |of precipi- 
basin. | tation. 

1913. . 

Jit Cr SR Re Re I AE I OES RE 3.19 0.25 6.8 
September... coq... ilu. odio 3.53 .35 9.9 
an vee De IS SB EE 9. 66 2.57 26. 6 
NOVeImDer LR SE dae et 3.05 2.73 89. 5 
GL TTL SM IO E SU SET Si SAL SE sae fC Ee 2.72 2.24 81.7 

1914 

Ew RR eR Se CART REL SIV IRIn (DUE ser IE aL REE NE Oh 2.15 1.33 61.8 
SIE ea Ree. SL. SEED SORELY (RR Salas SR VIRIneeL Bi 2.14 58 27.1 
En NE NI Ps en JR. SCR. Sn cu DER Sih Rai Sei Bel 8 5.63 4.32 76.6 
Appi oN RAE TE 4.35 2.04 67.5 
MY. rd RR mn 3.19 2.35 73.6 

5 4 ERR SR DL AIL SI Se nr spa) SN HY Una REE i. 95) 2.83 63 22.3 
aly RR, 5.01 70 13 
AMSUSE Ls eR i LE 3.66 45 12.3 
INT NER Ca ARC AR SR SIRER MET ROR Stee eR ti SS . 36 .20 55.6 
CRE AE Wenig) in SE Deer LTE NEON CR RG SOLE ECT gee Tel SLs 8 SRE ae 
November... 0 0 ioe J rr Wg a I RETR iE, 3.37 +51 14. 8 
DOCOINDIOY . ore iN a ai ll i Ce et ey see nn me rn SRS on LS So 

1915 
LO rn og RR Sl SRT CRG RE INS LED AN ATER i SR SIRE RR Go Sg el 
ETE 6 0 ge DR Re SU. ES Ce TE Sa I IE ES i SR TE SN TRO 
Marely. oo ar GRE a IL ge NL ah TE IRL .15 1.61 1,070.0 
7p) BATE ORIEL WC OR Te. Sie oid Menor hadi DoE TON ae 1.59 1.60 100. 6 
May....... iid io dia las mine i a nial, JEL SE LEG 3.37 1.21 35.9 
JHB or Cae rae se ims an Taras agis s Ths = ae AR are ws le wk Se SRS 2.01 45 22.4 
Uy CRI a I ETE St Se RE RI SIT ERE BIEN Reheat Sh 6.31 78 12.4 
Fh CROCE NR SEE RTE NEL LR RB ETA RL SUN NT 8.09 1.79 22,1 
Rn CROs ees ie. Be Bebe CORES ele MTEL Bera. GOIN ies J! 2.94 .92 31.3 

Year, October, 1013, to/'September, 108... J. LL i i le CA 45.65 38.95 85.4 
2 monthsforwhich thesvm-off ISBIVER .. oc i i asians 80. 20 48. 41 60.4 

  
. eData obtained from unpublished report by A. J. Ellis, U. 8. Geol. Survey.
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Precipitation and run-off in Housatonic drainage basin above Gaylordsville, 
Conn., 1901-1993, and 1906-1909.¢ 

[Drainage area, 1,020 square miles.] 

  

  

  

Run-off. 

¥ ow et ———— 
“ear. : ation : Inches cn| Per cent 

(inches). drainage |of precipi- 
basin. tation. 

1 AE AAR fi es I eR TE YR Bs DA ORE eT ns 56. 94 29. 635 52.1 
LL a eR REE RS eR LR Le RRR Dr TI SS a he 61. 43 38. 62 62.9 
31 ARN SCRE Sr img TV SL EI Se DR NR Te au SEER IN SE oR 56. 85 29. 65 69.8 
on Te SER i SE IT re i LEN CSR de 46. 31 2.37 47.9 
ei TE NS Rl DO CE RC ME Ena 55. 80 29. 47 52.9 
1 Ee Ra SRO Cr IR Dae Le CLAS IN Or ph SRC RTS 40. 26 19. 67 48.8 
Le SR ERR AE RI he SE Ra A Re SERENE SR 44.75 19.85 44.4     
  

aCompiled from Gregory, H. E., and Ellis, E. E., Underground-water resources cf Connecticut: U. S. 
Geol. Survey Water-Supply Paper 232, p. 29, 1909; and from Surface-water supply of the United States, 
1907-8, Part I, and 1909, Part I: U. S. Geol. Survey Water-Supply Papers 241 and 261. 

The Tenth Census report on water power gives figures taken from 
various sources concerning the ratio of run-off to precipitation in a 
number of drainage basins. The data for four of these basins in 
the northeastern United States are summarized in the following 
table: 

Precipitation and run-off in certain drainage basins in the northeastern United 

    

  

  
  

          
  

States. 

Average run-cff (per cent f 
Area cf Longthof Annual precipitaticn). 

Basin basin record | Pre¢IPl- RE (square (years) taticn 
miles). P * | (inches). Mean Maxi- Mini- 

Bast mum. mum 

Connecticut River above Hartford... ..._. 10,234 4 42.7 62. 8 | Spbaimrmlinitiin ed 
Snabry River. oho sinter So 78 5 46. 1 YT Ee a ET 
West Branch of Croton River... ......... 20. 37 a 49% 50 62.00 a aa, 
Croton River. ..... 0 inact 339 13 49.79 + TE SORT i Be 

a Months. 

The difference in the per cent of run-off from the basin of the West 
Branch of Croton River and from the whole Croton drainage basin 
is due to the fact that the former is a steep, rocky, thin-soiled, and 
relatively untilled region, whereas the latter includes much flat-lying 
and cultivated land and therefore absorbs more of the rain. 

WOODLANDS. 

The woodlands of the Norwalk area occupy aout 38 per cent of 
the total area and for the most part comprise deciduous tree species. 
The most prominent trees are oak, hickory, chestnut, elm, maple, 
beech, and birch, with a few conifers. The woods are more abundant 
away from the Sound shore. The three shore towns, Darien, Nor-
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walk, and Westport, are about 25 per cent wooded, and the four in- 
land towns, New Canaan, Ridgefield, Weston, and Wilton, are about 
45 per cent wooded. 

The Suffield area is about 38 per cent wooded, and its most cleared 
portions lie along Connecticut River. Many of the stands on the 
lowland plains comprise chiefly white and yellow pine and scrub oak, 
with an undergrowth of sweet fern and “ poverty ” grass. The flor: 
on the hills is of the deciduous type like that of the Norwalk area. 

The Glastonbury area is about 63 per cent wooded and contains 
chiefly deciduous trees. There are extensive cleared tracts along 

Connecticut River, but the eastern part of the area is nearly all 
wooded. The town of Marlboro is about 80 per cent wooded. 

In these areas, as throughout other parts of Connecticut, a great 

amount of cordwood and a good deal of lumber are produced. The 
manner of cutting has heretofore been very wasteful, and few at- 
tempts at reforestation have been made. Cut-over lands have been 
allowed to grow up with sprout and staddle, and the woodlands have 
in consequence deteriorated steadily. In the last decade, however, 
there has been some systematic planting of forest trees, and the cut- 
ting has been a little less ruthless. The wood crop would be very 
profitable were the industry prosecuted in a proper manner, as the 
soil is in general very good, and if given a chance will mature most 
kinds of trees sufficiently for the market in 20 or 30 years. 

POPULATION. 

Population of certain towns in Connecticut. 

  

  

  

  

          

Population.? 

Area 
Town. (s¢ pe i hai 

miles).a er cen 
1900 1910 : square gain. mile, 

1910. 

Norwalk area: era? ; 
[Gg Ln A pd Rt I TR EL SL SL LL 12.63 3,116 3,946 27 312 
New Canaan... ....c.oovee int vii ai hares 22,86 2, 968 3,667 24 160 
Norwalk. ie LR - 22.68 | 19,932 24,211 21 1,068 
RIApefeld. rc ii hie Ee a 35.44 2,626 3,118 19 
Weston... .o.... in. vii nell ARR - 20.27 0 831 (©) 42 
CDOs er AEE “19.63 4,017 4,259 6 217 
LE LT ER Se SRR ES, CDT 28.08 1,598 1, 706 7 61 

Suffield area: 
Fast Granby. ........ccicoviaiein ee 500 24 17.72 684 797 17 45 
RITE | A rn MCD SNE pi TA MR © 6, 699 9,719 45 284 
Ee A RI SR SU RS CR EN LR SE SS «= 43.31 3,521 3,841 9 89 
WN adsor LoCES. <5. n en sae Se 8.15 3,062 3,715 2 456 

Glastonbury area: 
GUESIONDULY on = Looser bensine sen ms sss Sota: 54.16 4,260 4,796 13 89 
MArIBOTO. i. sis docs Sninana sal vena tis sen thn i 22.97 322 302 (2) 13 

  

a Areas measured with planimeter on topographic maps. 
b Population figures from Connecticut State oghte and Manual, 1919. 
¢ Loss of 1-per cent. TT ‘ 
d Loss of 6 per cent. :
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GEGCLOGIC HISTORY. 

Very little is known of the early geologic history of Connecticut, 
for the rocks are very old and have suffered so many changes that 
the evidence given by them is almost impossible to interpret. It is 
certain that in pre-Cambrian and early Paleozoic time sediments 
were deposited. The earliest were sands, muds, and clays, which 
became consolidated to form sandstone and shale, but later some 
limestone was deposited. No fossils have been found in these rocks, 
but they have been referred to the late Cambrian and early Ordovi- 
cian by studying the relative positions of the formations and by 
tracing them into regions where more evidence is to be had. Sedi- 
ments were also deposited during the Carboniferous and very prob- 
ably in the intervening periods as well. 

Toward the end of the Paleozoic era there were several great 
mountain-building disturbances, characterized by compression of 
the earth’s crust in an east-west direction and the intrusion of vast 
quantities of igneous rock. To the mashing and intrusion is due 
the change of the old shales and sandstones to the schist and gneisses 
of the Norwalk area and the highland portion of the Glastonbury 
area. The change of the Cambrian and Ordovician limestone to a 
coarse marble (Stockbridge dolomite) was brought about by the 
same process. The igneous rocks, in large part, were also crushed 
and converted to gneisses. 

During Triassic time the mountains were deeply eroded and much 
of the débris was deposited in a troughlike valley in central Connecti- 
cut, making the sedimentary rocks of the Suffield area and the low- 
land portion of the Glastonbury area. These rocks are for the most 
part red sandstones, shales, and conglomerates, but they include some 
dark bituminous shales and green and gray limy shales. In some 
places in the red rocks there are footprints of reptiles, both large and 
small, and a few of their bones have also been found. The footprints 
and bones have been identified as belonging to Triassic reptiles. Re- 
mains of fishes are found in places in the bituminous shales and fur- 
ther prove the age of these beds to be Triassic. 

The deposition of the Triassic sediments was interrupted three 
times by the gentle eruption of basaltic lava, which spread out across 
the wide valley floor and which now forms the trap ridges between 
the Farmington and Connecticut valleys, in part in the Suffield area. 
Into the buried sediments were also intruded other masses of basaltic 
lava that formed sills and dikes, such as the sill of Manitick Moun- 
tain, in the western part of Suffield. Subsequently (in Jurassic 
time?) the flat-lying sedimentary rocks and the intercalated trap 
sheets were broken into blocks by a series of faults that in general 

154444°—20——2
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cut diagonally across the lowland in a northeasterly direction. Iach 
block was rotated so that its southeast margin was depressed and its 
northwest margin elevated. 

There is no sedimentary record of the interval between the Triassic 
period and the glacial epoch, but the erosion that took place then has 
left its mark. During the Cretaceous period the great block moun- 
tains formed by the faulting were almost completely worn away. It 
is believed by Davis? and others that during part of Cretaceous time 
the sea advanced over Connecticut as far as Hartford, and that the 
submerged area was covered with marine sediments. No such marine 
beds have been found, however, and the only evidence of such an in- 
cursion of the sea is indirect. Most of the streams in this region 
flow southward, but parts of the larger ones have southeasterly 
courses. This condition could be explained by assuming that when 
the postulated Cretaceous beds were raised they were tilted a little 
to the southeast and the streams across them took southeastward 
courses. The more vigorous streams according to this hypothesis 
were able to cut their southeasterly channels into the discordant rock 
surface below the Cretaceous deposits, whereas the smaller streams 
were turned back to the old channels which existed before the Creta- 
ceous sedimentation occurred and which, it is assumed, ran south- 
ward. 

It was noted by Percival 2 that the highlands may be regarded as 
“ extensive plateaus ” which “ present, when viewed from an elevated 
point of their surface, the appearance of a general level, with rolling 
or undulating outline, over which the view often extends to a very 
great distance, interrupted only by isolated summits of ridges, usually 
of small extent.” Rice? has described the phenomenon as follows: 

If we should imagine a sheet of pasteboard resting upon the summits of the 

highest elevations of Litchfield County and sloping southeastward in an in- 

clined plane, that imaginary sheet of pasteboard would rest on nearly all the 

summits of both the eastern and western highlands. 

Barrell * has shown, however, that the hilltops approximate not 
an Inclined plane but a stairlike succession of nearly horizontal 
planes, each a few hundred feet lower than the next one to the north. 
Traces of these terraces are found in many parts of both the eastern 

and western highlands of Connecticut, but are not discernible in the 
lowlands. Figure 16 (p. 119) is a composite projection of north- 
south profiles of hilltops and ridge crests of a part of the Norwalk 

1 Davis, W. M., The Triassic formation of Connecticut: U. 8. Geol. Survey Eighteenth 

Ann. Rept., pt. 2, p. 165, 1898. 

2 Percival, J. G., Report on the geology of Connecticut, p. 477, 1842. 

3 Rice, W. N., and Gregory, H. E., Manual of the geology of Connecticut: Connecticut 

Geol. and Nat. Hist. Survey Bull. 6, p. 20, 1966. 

+ Barrell, Joseph, Piedmont terraces of the northern Appalachians and their origin: 

Geol. Soc. America Bull, vol. 24, pp. 688-691, 1913. 
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area and shows three more or less well-developed planes determined 

by the concordant elevations. 
The rocks of this plateau are the roots of mountains that stood 

there in late Paleozoic and early Mesozoic time and that were 
eventually worn away. Erosion produced a more or less smooth 

inclined plane or series of level planes which when uplifted con- 
stituted the plateau surface. Since the uplift erosion has deeply 
trenched the plateau until only a small part of its original surface is 
preserved. 

During the Pleistocene or glacial epoch the continental ice sheet 
that overrode most of the northern United States covered the whole 
of New England. It was of great thickness, and as it moved slowly 
southward it remodeled the topography by scraping away the de- 
raved rock accumulated at the surface, by breaking off and grinding 
down projecting ledges of rock, and by redepositing the débris. The 
major features of the topography were left unchanged, but the de- 
tails were greatly altered. In general the relief was decreased. The 
soil mantle was replaced by glacial drift of two types—till and 
stratified drift. The till, which was deposited directly by the ice, is 
of moderate thickness, and its surface is similar to the surface of 
the underlying bedrock but somewhat smoother. The stratified drift, 
which was deposited by the streams that flowed out from the glacial 
ice. filled the larger valleys to a considerable extent, making broad 
plains. 

During the recent epoch there has been no considerable change in 
the topography. Small amounts of alluvium have been deposited 
in valleys, some swamps have been filled, and some lakes have been 
changed to swamps by being filled with sediment. There has been 
slight erosion over the whole region, but the changes are in general 
imperceptible save for the terracing of stratified-drift deposits in the 
larger valleys. 

WATER-BEARING FORMATIONS. 

The water-bearing formations of Connecticut may be divided into 
two classes—bedrock and glacial drift. The bedrocks are the under- 
lying consolidated, firm rocks, such as schist, granite, trap, and sand- 
stone, and they are exposed at the surface only as small, scattered 
outcrops. The glacial drift comprises the unconsolidated, loose ma- 
terials such as sand, clay, and till that occar at the surface in most 
of the State and overlie the bedrocks. These materials are by far 
the more important source of ground water and are of two chief 
varieties—till, also known as “hardpan” or “boulder clay,” and 
stratified drift, also known as “ modified drift” or “ glacial outwash.” 

On the geologic maps (Pls. 111, V, and VI1) are shown the areas 
occupied by the two principal types of glacial drift as well as the
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outcrops of bedrock. The Triassic sandstone (including also shale 
and conglomerate), the trap rocks, the limestone, and the crystalline 
rocks are differentiated by color on the maps, but no attempt was 
made to separate the varieties of the crystalline rocks. The rock out- 
crops are indicated as small patches, which have roughly the shape 
of the actual outcrops but most of which are disproportionately large 
because of the small scale of the map. Inasmuch as in the field work 
it was necessary to follow the roads, many outcrops in the spaces 
between roads may have been unmapped. 

GLACIAL DRIFT. 

TILL. 

Till, which is an ice-laid deposit, forms a mantle over the bedrock 
of much of Connecticut. Its thickness is in general from 10 to 40 
feet but in places reaches 80 feet. The average thickness of the till 
penetrated by 56 drilled wells in the areas under discussion is 24 feet. 

The till is composed of a matrix of the pulverized and granulated 
fragments of the rocks over which the ice sheet passed and of larger 
pieces of the same rocks embedded in the matrix. The principal 
minerals are quartz, clay, feldspar, and mica, but small amounts of 
their decomposition products and of other minerals are also found. 
There has been but little chemical disintegration and decomposition 
of the till, and it has in general a blue-gray color. Near the surface, 
however, where the iron-bearing constituents of the matrix have been 
weathered, the color is yellow or brown. Where the material is in 
large part derived from the red Triassic rocks the till has a red- 
brown to red color. The boulders of the till are characterized by 
their peculiar subangular shapes with polished and striated facets. 
Many of the boulders have facets that are in part concave where 
spalls have been flaked off as the boulders were pressed together in 
the ice. The boulders are very abundant and are scattered over the 
fields and in cut banks. As a rule, a number of different varieties 
of rocks are represented in any one place. 

Some of the till, particularly that part below the weathered zone, 
is very tough, as is indicated by the popular term “hardpan” often 
applied to it. The toughness is in part due to its having been thor- 
oughly compacted by the great weight of the ice sheets, and in part 
to the interlocking of the sharp and angular grains. It seems prob- 
able that the more soluble constituents of the matrix have to some 
extent been dissolved by the ground water and have been redeposited 
in such a way as to cement the particles together. 

The relative amounts of the different sizes of material are shown in 
the following table! The material treated by mechanical analysis 
  

1 Dorsey, C. W., and Bonsteel, J. A., Soil survey in the Connecticut Valley: U. S. Dept. 

Agr. Div. Soils Field Operations for 1899, p. 131, 1900.
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is the fine earth that remained after the coarse gravel and boulders 
had been removed. The first three analyses represent till derived 
in large part from Triassic sandstone and shales; the fourth a till 
derived from crystalline rocks. The boulders and pebbles mixed 
with the fine earth (the matrix) constitute from 5 to 50 per cent or 
even more of the total volume. 

Mechanical analyses of stony loams (till soils). 

  

  

    

3 

Diameter in 
millimeters. 1 2 3 1 

Qravel.ucc nr ee no 2-1 2 12.45 5.26 3.05 
Coarse sand . . . 1-0.5 3.35 11.86 8. 66 3.85 
Medium sand... 0.50.2 8. 60 13.98 18.83 8.22 
Fine sand. .... 0.25-0.15 31.25 14.78 21.00 11.53 

Very Bnesand.... ii. miei 0.1-0.05 34.22 17.51 18.83 29.82 
1 A Pee RR ONS EE SE 0. 05-0. 01 4.35 8.20 8.70 21.26 
TE EL SR EE eal Oe ce A 0. 01-0. 005 6. 20 8.67 5.30 6.45 
Clay...o.... salina eae ee he alo 6. 005-0. 0001 6.57 10.23 10.87 12.20 
Iossby drvingbt 100oC. oo. a anise a A 1.36 1.04 1.01 1.54 
TE Th oh SH al Re SE eR MER Se eg 2.03 1.69 3.77 2.35             
LE ura vee, Ce 
3. Stony loam from Triassic rocks 11 miles south of Hazardville, Conn. 
4. Stony loam from crystalline rocks 2 miles south of Ashleyvile, Mass. 

The water-bearing capacity of the till is difficult to estimate for 
any large area because of its extreme variability. A small sample 
may be tested by drying it well, then soaking it in water until it is 
saturated, and finally allowing the excess to drain away. A com- 
parison of the weight after drying with the final weight will show 
how much water has been absorbed. Gregory?! made such an experi- 
ment on a typical mass of till collected near New Haven, Conn., and 
determined that 1 cubic foot could absorb about 3.45 quarts of water. 
In other words, the till is able to absorb water to the extent of 11.55 

per cent of its total volume. Other samples would undoubtedly 
show higher and lower results, but this is probably not far from the 

average. 
The pores of the till are relatively small, so that water does not 

soak into it very rapidly. On the other hand, the pores are very 
numerous and are able in the aggregate to hold a good deal of water, 
as shown above. The fineness of the pores is a disadvantage in 
that it makes absorption slow, but it is at the same time an advantage 
in that it retards the loss of water by seepage. The till of Con- 
necticut is more pervious than that of many other glaciated regions, 
because the hard, resistant rocks from which it was largely derived 
yielded grains of quartz and other siliceous minerals rather than 
fine rock flour. 
  

~1Gregory, I, E., and Ellis, BE. E., Underground-water sources of Connecticut; U. S. 
Geol. Survey Water-Supply Paper 232, p. 139, 1909,
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At many places there are lenses or irregular masses of water- 
washed and stratified material within the unsorted and unstratified 
till. These were presumably deposited by subglacial streams that 
existed but a short time before they were diverted or cut off by the 
forward movement of the ice sheet. The lenses are of considerable 
value where they happen to be cut by a well, as they in effect increase 
the area of till tributary to the well and so augment its supply. 
Well diggers often report that at a certain depth they “struck a 
spring.” Such reports probably refer to cutting into lenses of this 

type. 

The till has no striking topographic expression. The plastering 
action of the ice sheet by which it was deposited tended to give it a 
generally smooth surface. In a very few places there are ridges 
or terrace-shaped masses of till built as lateral moraines along the 
flanks of tongues of ice that protruded beyond the front of the main 
ice sheet. In many places the till was heaped up beneath the ice 
sheet to form drumlins, much as sand bars are built in river chan- 
nels. The drumlins are gently rounded hills and may or may not 
have cores of solid rock. 

STRATIFIED DRIFT, 

In contrast with the till, which was formed by direct ice action, 
is the stratified drift, a water-laid deposit. Stratified drift may 
have originated either within, on, under, or in front of the ice 
sheet. In Connecticut only subglacial and extraglacial stratified 
drift are found, and except for their topographic expression these 
two types are very similar. 

Stratified drift is composed of the washed and well-sorted, re- 
worked constituents of the till together with some débris made by 
the weathering and erosion of bedrock. The water that did the 
work was for the most part the melted ice from the glacier. Since 
glacial time the streams have in places added to the deposits of 
stratified drift, but elsewhere and probably to a greater extent they 
have eroded and removed parts of those deposits. The distinction 
between the glacial stratified drift and the more recent stream allu- 
vium is hard to draw, and although the latter is a little less clean 
and yields a little less water, the distinetion need not be drawn for 
a ground-water study. The mapping and separation of mappable 
units within the glacial drift in this report is based in large part 
on the capacity of the material for carrying water. A different 
basis of mapping might be used in a report made for some other 
purpose. 

Near the end of the glacial epoch the climate became mild and 
vast amounts of ice were melted. The relatively soft till was
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easily eroded and supplied a great abundance of débris. Some 
of the streams flowed in sinuous subglacial channels, in which they 
made deposits that have now become the long, winding ridges called 
eskers. The water in some of the channels beneath the ice was 
under hydraulic head, as is shown by the fact that some eskers 
cross ridges and gullies regardless of the grades. 
Where the débris-laden waters came to the edge of the ice sheet 

kames were made. Some of the material was carried beyond the 
front of the ice sheet and was laid down as an alluvial deposit in the 
valleys. Not all the materials composing the wide outwash plains 
have been deposited by running water. There are also beds of finer 
material-—clay and silt rather than sand—that were laid down in 
lakes and ponds which stood in shallow depressions in front of the 
ice. 

The stratified drift consists of lenses and beds laid one against 
another in a very intricate and irregular way. Some of the lenses 
consist of fine sand, others of coarse sand, others of gravel, and still 
others of cobbles, but the sands are the most abundant. The material 
of each lens is rather uniform in size, but there may be a great 
difference between adjacent lenses. In general the finer materials 
form more extensive beds than the coarser. Some of the beds of 
clay and fine silt, though only an inch or two thick, have a hori- 
zontal extent of hundreds of feet. Lenses of gravel may be 2 or 3 
feet thick and not extend over 10 feet horizontally. 

The sand lenses are composed almost entirely of quartz grains. In 
.the gravel lenses are pebbles of many kinds of rocks. The clay beds 
consist of true clay, thin flakes of mica, and minute particles of 
quartz and feldspar. All the deposits contain iron, which gives them 
brown colors. : 

The following analyses * show the character of the stratified drift: 

Mechanical analyses of stratified drifi. 
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. Coarse, sharp sand 2 miles south of Bloomfield. 
. Sandy loam southwest-of Windsor. 
. Fine sandy loam half a mile northeast of South Windsor. 
. Recent flood-plain deposits three-fourths of a mile southeast of Hartlord. 
. Brick clay from glacial lake beds, Suffield. C
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1 Dorey, C. W., and Bonsteel, J. A,, op. cif.
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The most striking difference shown by a comparison of this table 
with the table of mechanical analyses of till samples (p. 21) is that 

"in each sample of stratified drift almost all the material is included 
within two or three sizes, whereas in the till there is a wider diversity 
of sizes, even exclusive of the boulders, which were taken out before 
analysis. 

The topographic form assumed by most of the stratified drift is 
that of a sand plain, which may be modified by terraces, by valleys 
cut below it, or by kettle holes. In the highlands small bodies of 
stratified drift form eskers—long, winding ridges, 10 to 40 feet high, 
in some places with narrow crests and in others with flat tops, and 
generally with steep flanks. In the lowlands there are kame areas, 
which consist of hummocky hillocks and short ridges of stratified 
drift irregularly scattered. 

CRITERIA FOR DIFFERENTIATION OF TILL: AND STRATIFIED DRIFT. 

In many places it is difficult to determine whether the mantle rock 
is till or stratified drift, and a decision is reached only after weigh- 
ing several factors. The presence of distinct stratification is in- 
dubitable evidence that the deposit is stratified drift, but in localities 
where there are no outcrops or where the outcrops do not show dis- 
tinct stratification the determination may be uncertain. Till areas 
are in general characterized by the presence of numerous large 
boulders, which in many places have been used for building stone 
fences. These boulders are subangular and faceted and may have 
concave surfaces and glacial scratches, which would distinguish them 
from the well-rounded boulders found in a few places in very coarse 
beds of stratified drift. Moreover, areas of stratified drift have 
characteristic topographic features, such as broad plains and ter- 
races, with kettle holes, eskers, and kames. Because of its great 
porosity the upper part of the stratified drift in many places is dry 
much of the time and therefore favors certain types of vegetation 
which either get along with little water or are able to send their 
roots down very deep. Under such conditions there are likely to be 
many white and yellow pines, cedars, and serub oaks, with an under- 
growth of sweet fern and poverty grass. The till has no distinctive 
floral characteristics. 

OCCURRENCE AND CIRCULATION OF GROUND WATER. 

Some of the water that falls as rain or melts from snow soaks into 
the ground. A surface layer of sand or gravel or a thick mat of leaf 
mold or of needles, as in woods, probably affords the most favorable 
conditions for high absorption. On steep slopes the rain runs off
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rapidly and relatively little enters the ground. When the ground is 
frozen it becomes almost impervious, and absorption is at a minimum. 
Heavy rains concentrated in a short time will in general result in 
Jess absorption than an equal amount of rain over a longer time. 

The amount of water that may be absorbed is very great. With 
a rainfall of 48 inches a year, each acre would receive in the course 
of a year over 1,300,000 gallons. If one-fourth of this quantity 
were to soak inte the ground and be concentrated into a single 
spring, that spring would discharge an average of over 2 quarts 
a minute throughout .the year. 

Water moves through the ground for the most part because of 
gravity. The water sinks through the pores of the soil until it 
reaches an impervious bed or the ground-water level, and then 
it moves laterally. Except in the stratified drift lateral movement 
over great distances does not occur in Connecticut, because the 
porous soils are cut into small discontinuous areas by the numerous 
ledges of bedrock. In large valleys occupied by stratified drift 
there is in general an underflow in the direction of the surface 
streams. Inasmuch as the porous soil cover over the bedrock is 
as a rule not very thick, the direction of movement is for the most 
part the same as the slope of the surface of the ground. The rate 
at which water moves depends on the amount of water, the steep- 
ness of the slopes, and the porosity and permeability of the water- 
bearing materials. Porosity is the ratio of the volume of the crevices 
between the grains to the total volume of the substance, and does 
not depend on the size of the pores. Permeability is the capacity 
of the material to transmit water and depends largely on the size 
of the individual pores. Large crevices like those of gravels favor 
rapid circulation. Some fine clays have as high porosity as the 
gravels, but because of the interstitial friction in the minute pores 
they are virtually impermeable. 

At some depth the pores of the earth are saturated with water. 
The rains and melting snows supply water which would saturate the 

rock deposits throughout but for the lateral escape of the ground 
water. The upper surface of this saturated zone is known as the 
water table. 

In Connecticut the water table is in general near the surface of 
the ground in and after seasons of high precipitation in areas where 

the mantle rock 1s thin or discontinuous and where the surface is 
relatively level. High, level terraces are an exception to this rule. 
The water table is likely to be particularly high in small deposits that 
fill depressions in the surface of the bedrock. Along the edges of 
streams, lakes, and swamps the water level is at the surface. Tt is 
relatively low in times of drought on steep slopes and in places
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where the mantle rock is thick. The depth to the water table 
fluctuates with the seasons and may be increased by drainage of wet 
grounds, by heavy draft on wells, and by transpiration from vege- 
tation, as well as by changes in the rates of precipitation and evapor- 
ation. The improvements made by man on farms and the engineering 
works in cities artificially lower the water table. In Connecticut 

the greatest fluctuation is 
on steep hillside slopes 
from which the water 
drains rather readily. In 
such situations there is also 
rapld though often tempo- 
rary replenishment of the 
ground water after rains. 

I There are in Connecticut 
Figure 4~—Diagram showing the usual relation of NO extensive water-bearing 

a table to the land surface on hills and formations such as the Da- 

kota sandstone, which is 
used as a source of water supply in much of the Great Plains. The 
ground waters in Connecticut are derived from rain or melting snow 
near by. In many places water lies at the base of the mantle rock, 
where rapid downward movement is prevented by the relatively im- 
pervious bedrock. Many wells dug to solid rock and blasted a few 
feet into it take advantage of this supply. This water bed also feeds 
water into the fissures of the bedrocks. 

The till and stratified drift contrast greatly in texture and there- 
fore in their ability to hold up the water table. Because of its 
greater permeability the stratified drift not only absorbs water more 
readily than the till but also loses it more readily. In most regions 
the water table 1s nearer the 
ground surface in valleys than on 

‘hills, as shown in figure 4. In “arfecsrn 
much of Connecticut, however, 
where the valleys are filled with 
stratified drift and the hills are 

covered with till, the reverse con- Fiaure 5.—Diagram showing the relation 
dition exists. Because of the of the water table on till-covered hills 
much slower rate at which the Clin ot Bo 27 strati- 

water percolates through the till 
the water table is held up nearer the surface on the till-covered 
hills than in the valleys of stratified drift, as is diagrammatically 
shown in figure 5. 

With respect to their capacity for yielding water there is also a 
very important difference between the two types of glacial drift. On 
account of its high porosity and permeability. the stratified drift in 
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many places contains large quantities of water which it will yield 
freely to wells and which may be readily replenished when rains 
come. The till, on the other hand, contains much less available 
water and gives it out at a much slower rate. (See p. 21.) The 
stratified drift is the more valuable for obtaining large supplies from 
wells for municipal and industrial uses, but the till is likewise of 
great value, as it is widely distributed and in general yields enough 
water for domestic use to inexpensive dug wells. The till is also the 
reservoir which feeds most of the small springs that make gravity 
supplies for many farms. 

TRIASSIC SEDIMENTARY ROCKS. 

DISTRIBUTION. 

The mantle rock of the Suffield area is underlain by rocks of 
Triassic age. Most of these are sedimentary, but the ridge of Peak 
Mountain, in East Granby and Suffield, is in part underlain by trap 
rocks. The northwest corner of the town of Glastonbury, in the 
Glastonbury area, comprising about 18 square miles, is underlain 
by Triassic sedimentary rocks. No rocks of this age occur in the’ 
Norwalk area. 3 : 

LITHOLOGY AND STRATIGRAPHY. 

The lowest of the Triassic beds lie unconformably on the up- 
turned edges of the crystalline rocks and may be seen in contact with 
these rocks at a few points along the western border of the area 
they underlie. The boundary against the crystalline rocks on the 
east is believed to be a major fault. 

According to Rice and Gregory,' the Triassic sediments 

would naturally be characterized in a bread way as red sandstone. The 

sandstones, sometimes coarse, sometimes fine, consist mainly of grains of quartz, 

feldspar, and mica resulting from the disintegration of the older rocks which 

form the walls of the trough in which the sandstones were deposited. The 

prevailing red colors of the sandstone are not due to the constituent grains, 

but to the cementing material, which contains a large amount of ferric oxide. 

# % % ‘While the name sandstone would properly express the prevalent 

and typical character of the rock, the material is in some strata so coarse 

as to deserve the name of conglomerate and in others so fine as to deserve the 

name of shale. In the conglomerates the pebbles may be less than an inch 

in diameter, but they are sometimes much coarser. In some localities occurs 

a rock which has been called “giant conglomerate,” in which some of the 

boulders are several feet in diameter. The conglomerates occur chiefly near 

the borders of the Triassic areas, and in these it is especially easy to recog- 

nize the rocks from the disintegration of which the pebbles have been derived. 

In general, it may be said that the pebbles in any particular area are derived 
  

1 Rice, W. N., and Gregory, H. E., Manual of the geology of Connecticut: Connecticut 

Geol, and Nat. Hist. Survey Bull. 6, pp. 163-165, 1808.
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from rocks in the immediate vicinity. The conglomerates in the Connecticut 

Valley area are obviously derived from the gneisses, schists, and pegmatites, 

which are the prevalent rocks of the highlands. * * * The shales, like 

the sandstones and conglomerates, are prevailingly red, owing their color 

likewise to the presence of ferric oxide. Some strata of shale, however, con- 

tain in considerable quantity hydrocarbon compounds derived from the de- 

composition of organic matter. These bituminous shales are accordingly 

nearly black. In the Connecticut Valley area there are two thin strata of 

these bituminous shales, which have been shown, by careful search for out- 

crops, to have a very wide extent. The red sediments, however, are dominant. 

There is great variation in the material composing the beds and in their strue- 

ture, and the changes in the rock are very abrupt. The stratification is un- 

even and irregular, and the beds are wedge-shaped or lenslike rather than 

uniformly thick over wide extents. 

Although the beds were originally horizontal and in continuous masses they 

have been tilted to the east 15° or 20° and have been broken into blocks. The 

forces which caused the faulting also opened many joints and fissures, along 

which there has been little or no movement. These joints are in general par- 

allel to the bedding or nearly at right angles to it, though joints are found with 

every conceivable inclination. The sandstones and conglomerates have more 

abundant and more extensive joints than the shales, for they are rigid and 

relatively brittle rather than plastic and tenacious. The joints are rarely more 

than 50 feet apart and in general are found at intervals of 2 to 8 feet. The 

joints are more abundant and wider near the surface than they are in depth. 

OCCURRENCE OF GROUND WATER. 

Ground water occurs in the Triassic sedimentary rocks in four 
ways—in pores throughout the rocks, along bedding planes, in 
joints, and along fault zones. Though originally derived from 
rain and snow the water has, for the most part, reached the Triassic 
beds by infiltration and percolation from the saturated mantle rock. 

Water in pores.—The sandstone, shale, and conglomerate consist 
of particles of quartz, feldspar, mica, and other less abundant min- 
erals and of pebbles of older rocks, all cemented together by fine clay 
and films of iron oxide. The spaces between the grains are not com- 
pletely filled with the cementing material but are partly open and 
may contain water. In the aggregate large quantities of water are 
held in this way, but on account of the smallness of the openings the 
water is not readily given off. Bare outcrops, as in quarries, are for 
the most part dry on the surface, though the interior of the rock 
may be moist. In the sandstones and conglomerates the water in the 
pores is slowly given off to joints, from which it may be recovered by 
means of drilled wells, The shales have pores so very fine that 
they yield but little water. In some places the shales are so imper- 
vious as to act as restraining beds that concentrate the water in the 
pores of the coarser beds. 

Water in bedding planes.—There is a tendency for the water 
in the pores to be concentrated in and transmitted along the lower
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parts of the coarser beds where they rest on finer and relatively 
impervious beds. It is probable that a few of the wells drilled in 
Triassic rocks draw their supplies from such horizons. 

Water in joints—dJoints are the most important source of water in 
the bedrock of Connecticut. They are more abundant and are wider 
in the sandstone and conglomerate than in the shale. These extensive 
flat crevices are good water bearers because they are large and offer 
little capillary resistance to the circulation of water, because they 
draw on and make available the supply of water stored in pores, 
and because they are of relatively great extent. Most of the drilled 
wells and a few dug wells in the Triassic areas draw on the joints. 

Water in fault zones—~The faults that break the Triassic rocks 
of Connecticut into great fault blocks are not single fractures but 
rather zones containing many parallel planes along which move- 
ment has taken place. Because of the great number of water-bearing 
joints in such zones wells drilled along fault lines are likely to yield 
very large supplies of water. 

TRAP ROCKS. 

PISTRIBUTION. 

Trap rocks underlie parts of Peak Mountain, in Suffield and East 
Granby, and of Manitick Mountain, in Suffield. There is also a 
small dike in the eastern part of the town of Westport, in the Nor- 
walk area. Their extent is so small that they are not an important 
source of water. 

LITHOLOGY AND OCCURRENCE OF GROUND WATER. 

The trap rocks are dense, heavy dark-gray to nearly black rocks 
and are more or less completely crystalline on a small scale. Like 
the sedimentary rocks in which they are inclosed, the traps are cut 
by numerous joints, some of which were made by the initial cooling 
and shrinkage of the rock and others by the jarring incidental to 
faulting and tilting. The joints are more abundant near the margins 
of the masses. 

Trap rocks have a twofold bearing on the occurrence of ground 
water. The joints may contain water and the sheets may act as im- 
pervious layers to restrain the circulation. Trap rocks have a very 
low porosity and carry virtually no water in pores, and they contain 
no water corresponding to that along bedding planes of sedimentary 
rocks. Water circulates through the joints and fault zones in traps 
just as in sandstones, but in general less abundantly. Evidence of 
such circulation is given by the yellow and brown stains of iron along
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the joints, due to oxidation and hydration of the iron-bearing min- 
erals. The immediate source of the water in the trap rock is the 
water in the formations with which it is in contact; this water enters 

it through the network of interconnecting joints. Because of its 
hardness and resistance to erosion the trap forms bold hills with cliffs, 
This is a disadvantageous form so far as walter storage is concerned, 
because of the facility with which water will drain out. 

CRYSTALLINE ROCKS. 

DISTRIBUTION. 

Crystalline rocks, so named because their constituent mineral par- 
ticles consist of crystals rather than fragments, underlie all of the 
Norwalk area except about 9 square miles in Ridgefield, in which 
the bedrock is limestone, and all of the Glastonbury area except the 
sandstone area in the northwestern part of the town of Glastonbury. 
The extent of these rocks is about the same as that of the eastern and 
western highlands, because the characteristic typographic features of 
the highlands depend in large part on the resistance of these rocks 
to erosion. 

LITHOLOGY. 

The areas under consideration contain three types of crystalline 
rocks—schists, gneisses of igneous origin, and gneisses of complex 
origin. : 

Sechists—Typical schists are metamorphosed sandstones and shales, 
vhich in turn are consolidated sands and muds. The mountain- 
making movements to which this region has been subjected squeezed 
and folded the sedimentary rocks. At the same time the great 
changes in temperature and pressure metamorphosed the rocks com- 
pletely; the quartz sand grains were crushed and strung out, and 
the clayey material was changed to crystalline mica. The mica flakes 
were turned roughly parallel to one another and so give the rock a 
pronounced cleavage, called schistosity. Though other minerals are 
present the quartz and mica are dominant. In the Norwalk area the 
Berkshire schist is of this type, and in the Glastonbury area the 
Bolten schist. 

('neisses of igneous origin.—In connection with the dynamic meta- 
morphism of the region great masses of moiten rock were intruded 
into the sedimentary beds. They have been metamorphosed like the 
schists but to a lesser degree, and the changes are textural rather 
than mineralogic. The dark minerals of the igneous rock have 
been somewhat segregated and parallelly oriented, so that the rock
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has a fair cleavage. The Thomaston granite gneiss® and the Dan- 
bury granodiorite gneiss' of the Norwalk area and the Glaston- 
bury! and Maromas granite gneisses of the (Glastonbury area are of 
this type. 

(Ineisses of complex origin—The intrusions of igneous material 
were in part massive and gave rise to the gneisses of igneous origin, 
as described above, and they were in part in the form of multitudi- 
nous thin injections into the schists. Certain parts of the schist have 
been so extensively injected that their character is materially altered, 
and they have become gneisses of complex origin. The thin intru- 
sions for the most part follow the planes of schistose cleavage and 
somewhat obscure them, but others cut across them. The Waterbury 
gneiss * of the Norwalk area and the Hebron gneiss! of the 
(Glastonbury area are of this type. 

OCCURRENCE AND CIRCULATION OF GROUND WATER, 

Water in lamellar spaces.—In the schists and to some extent in the 

gneisses of complex origin, but not in the granite gneisses, there is 
a little water in the spaces between the mica flakes where they are 

bent around quartz grains. Most of the openings are flat, thin, and 
not extensive, and they interconnect very imperfectly. In the most 
thoroughly crumpled schists there are small tubular openings along 
the furrows and ridges. The schistose structure aids in promoting 
the circulation of ground water chiefly because it gives rise to nu- 
merous joints. 

Water in joints and along faults.— The forces that caused metamor- 
phism also made many fractures in the rocks. The fractures are 
even more numerous in these rocks than in the sandstones, but they 
bear water in the same way. Inasmuch as it is virtually impossible 
to trace faults in the crystalline rocks they will be considered here 
only as compound or enlarged joints in which circulation is espe- 
cially vigorous. 

There are two principal sets of joints, one of which is nearly hori- 
zontal and the other nearly vertical. The vertical joints, according 

to Ellis,” are from 3 to 7 feet apart where jointing is well developed. 
In some sheeted zones 1 to 15 feet wide the joints are spaced at in- 
tervals of 3 inches to 2 feet, but in some places they ave 100 feet 
  

1 Some of the geologic names used in this report (Thomaston granite gneiss, Danbury 

eranodiorite gneiss, Glastonbury granite gneiss, Waterbury gneiss, and Hebron gneiss) 

arc the provisional names given to the rocks on the preliminary geologic map of Con- 

nectient by Gregory and Robinson (Connecticut Geol. and Nat. Hist. Survey Bull, 7, 

1907). These names are herein used only for reference and may differ from those which 

will finally be adopted by the United States Geological Survey in it: geologic folios. 

2 Gregory, H. E., and Ellis, E. E., Underground-water resources of Connecticut: U. 8, 

Geol. Survey Water-Supply Paper 232, p. 65, 1909.
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apart. Though the spacing increases with increasing depth it is on 
the average less than 10 feet to a depth of 100 feet. Ellis finds that the 
horizontal joints are on the average 1 foot apart for the first 20 

feet, between 4 and 7 feet apart for the next 30 feet, and from 6 to 
30 feet apart at depths of 50 to 100 feet. The intersecting hori- 

zontal and vertical joints form a very complicated system of connect- 
ing channels through which water may circulate. Water is supplied 
to the network of channels by percolation from the overlying mantle 

of soil, and it may be recovered by means of drilled wells. 

LIMESTONE. 

DISTRIBUTION. 

The Stockbridge dolomite underlies about 9 square miles of valley 
land in the town of Ridgefield, in the Norwalk area. 

LITHOLOGY AND STRATIGRAPHY. 

The Stockbridge dolomite 1s a metamorphosed dolomitic limestone, 
composed chiefly of calcite and dolomite, and for the most part has 
a thoroughly crystalline texture. Some zones, however, have been 
but slightly metamorphosed and have still the texture of a typical 
limestone. Because of the solubility of the calcite the rock has slight 
resistance to erosion and constitutes valley areas. It is one of the few 
formations in Connecticut whose age is definitely known, for it has 
been traced into regions in Massachusetts where fossils have been 
found. 

OCCURRENCE OF GROUND WATER. 

Water is carried in the Stockbridge dolomite in the same way as 
in the schists, gneisses, and sandstones, namely, in joints. The 
joints, however, have been in large part widened by the solvent action 
of the water flowing through them, so that they are excellent channels 
of circulation and should yield abundant supplies of water. It is 
to be expected, however, that the waters derived from this forma- 
tion will be rather hard. Unlike most dolomitic marbles Stockbridge 
dolomite has a very low porosity and carries but little water in pores. 

ARTESIAN CONDITIONS. 

The word “ artesian ” is derived from the name of the old French 
province of Artois, in which wells of this type first became widely 
known. Originally the term was applied only to wells from which 
water actually flowed, but now it is applied to wells in which the 
water rises by hydrostatic pressure above the point at which it
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enters the hole. The term is sometimes improperly used for any 
deep well of small diameter, regardless of whether the water is 
under pressure or not. The question whether an artesian well will 
flow or not depends as much on the altitude of the mouth of the well 
as it does on the pressure of the water. 

The essential conditions for artesian waters are the existence of a 
bed of porous or fractured rock through which water may flow, hav- 
ing an elevated outcrop where water may soak into it, with relatively 
impervious strata above and below to prevent escape of water and 
loss of pressure, and a supply of water to the outcrop sufficient to fill 
the reservoir. 

In Connecticut these conditions may be fulfilled in two principal 
ways—where sandstones between shales or sandstones between trap 
sheets function as the pervious and impervious strata, or where a 
blanket of compact till forms the restraining layer over bedrock that 
is pervious by reason of a network of fissures. In general, the rocks 

    

  

  Ji SEEN — . 

lanl | 
FIGURE 6.—Diagram showing conditions under which artesian waters may exist in the 

Triassic sedimentary rocks in Connecticut, 

  

contain so many faults and open joints that the water escapes and 
its pressure is dissipated, so that flowing wells are few. Nearly all 
the wells are artesian, however, for the water in them rises con- 
siderably above the point of entrance. 

A few wells pass through beds of relatively impervious shale and 
draw water from porous sandstone, as shown in figure 6. The under- 
lving restraining member may be either a shale bed, as at A, or the 
dense crystalline mass on which the Triassic beds rest, as at B. In 
general the beds of the Triassic sedimentary rocks are not of sufficient 
lateral extent to form important reservoirs. In a few wells a sheet 
of trap rock forms the upper restraining member, as illustrated at 
C in figure 6. 

The wells that draw water from the network of fissures are much 
more numerous than those drawing from the pores of the sandstones 
and conglomerates. In some of these rocks there are no connecting 
joints that might discharge water below the level of the wells; in 

154444°—20——3
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others the joints ave tight enough to offer material resistance to the 
escape of water. Other wells draw water from fissured rock that is 
overlain by an impervious blanket of till that acts as a restraining 

member. 
SPRINGS. 

A spring, in the broadest sense of the word, is a more or less definite 
surface outlet for the ground water. Springs are formed where the 
surface of the ground is so low that it reaches the water table. A 
well is in a sense an artificial spring, for it is made by artificially 
depressing the ground surface so that it reaches the water table. The 
springs in the areas covered by this report may be grouped under 
three principal heads, as described below. 

SEEPAGE SPRINGS. 

One method of escape of water from the ground is by slow seepage 
in saturated areas on hillsides and along swamps and streams. This 
process may go on over a wide space if the formation is of uniform 
texture, or it may be concentrated in a small body of more porous 
material. To the latter class belong the so-ealled “boiling springs,” 
in which the water enters with sufficient force to keep the sand bot- 
tom in gentle motion. In a spring of either class the supply may be 
artificially eoncentrated by the exeavation. of a collecting reservoir. 

Seepage springs are very likely to be found in small swales cut 
back into a slope. It seems probable that the flow of water is the 
primary cause of the excavation of the swales, but that the swales 
secondarily tend to concentrate the flow. Areas of diffused seepage 
may develop into true springs by such a process. 

STRATUM SPRINGS. 

Stratum springs are these in whieh an outeropping or only 
slightly buried ledge or layer of impervious material interrupts the 
flow of ground water and forces it to the surface. Springs of this 
type may be made by a ledge of rock underlying saturated soil, by 
beds of sedimentary rock of different porosity, or by a bedy of till 
underlying stratified drift. 

FAULT AND JOINT SPRINGS. 

Faults and joints greatly facilitate the circulation of water through 
rocks, and where they reach the surface they may supply springs. 
Some faults carry a good deal of water under considerable pressure 
and are in a sense analogous to artesian wells. 

RELATIONS CF WELLS TO SPRINGS. 

Wells may be considered artificial springs. (See above.) Some 
springs that have been improved by excavation to a considerable 
depth are hard to distinguish from wells that have obtained water
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at moderate depths. In this report the criterion taken for classi- 
fying such springs is the original condition of the ground. If it 
appears to have been a wet or springy spot, the term “spring” is 
applied regardless of the depth of excavation. If the surface was 
dry in the first place, the term “well” is applied no matter how 
shallow the depth at which the water table was found. 

RECOVERY OF GROUND WATER. 

DUG WELLS. 

CONSTRUCTION. 

Dug wells are constructed by digging holes in the ground deep 
enough to extend below the water table. The excavation is gen- 
erally made 8 or 10 feet in diameter, and in it is built a lining of 
dry or mortared masonry or brickwork, concrete, vitrified tile, or 
planking. As the well 1s walled up the space outside the lining is 
filled. The filling should be of some porous material, such as gravel, 
in order to facilitate percolation into the well, but many well diggers 
pay little attention to this matter. Most dug wells when completed 
are 3 to 5 feet in diameter, though some are much larger, and their 
depth may be as much as 50 feet or more. The average depth of the 
707 dug wells tabulated in this report is 18.3 feet, and they contain 
on an average about 5 feet of water. 

LIFTING DEVICES. 

A number of different devices are in use for raising water from 
dug wells. All are types or modifications of a simple bucket for 
bailing out water, the displacement pump, the impeller pump, or 
the siphon. : 

Bailing devices—The most primitive method of lifting water 1s 
by bailing with a dipper in shallow wells or with a bucket hung from 
a rope in deeper wells. In some places the rope is replaced by a light 
pole with a snap ring at the end by which the bucket is held. These 
devices are not only inconvenient and laborious to use but are un- 
sanitary. The “ one-bucket rig” comprises in addition to the rope 
and bucket a gallows-like frame from which is hung a puliey to 
carry the bucket rope. The *two-bucket rig” is similar exeept 
that it has a bucket at each end of the rope, thus eliminating the 
necessity of sending down the bueket before drawing water. 

In the “sweep rig” the bucket is hung by a rope or slender pole 
from the small end of a sweep 15 to 40 feet long. The sweep is 
pivoted at a crotch in a convenient tree or over a pole set firmly in 
the ground and has at its butt a counterbalance weight,
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In the “wheel and axle rig” the rope from the bucket winds 
around a wheel 2 to 4 feet in diameter with a grooved face to keep 
the rope from slipping off. The wheel is carried on an axle 4 to 8 
inches in diameter suspended above the well. Wound around the 
axle is a second rope to which a heavy stone or block of iron is 
hung. The greater weight of the stone acting on the axle counter- 
balances the lesser weight of the bucket acting on the large wheel. 

In the “ windlass rig ” the rope from the bucket winds around a 
drum 5 or 6 inches in diameter to which a crank is attached. The 
windlass 1s set over the well, and on the drum are flanges to keep 
the rope from running off. Many are provided with a ratchet to 
prevent the bucket from falling back and with a brake to use in 
lowering the bucket. In some the rope is replaced by a chain either 
of the ordinary sort or of flat links, by leather straps, or by flat 

straps of mild brass. 
The “counterbalance rig” is a modification of the windlass rig 

in which the rope instead of winding around a drum passes over a 
pulley carried on the crank axle. One end of the rope has a bucket 
and the other a weight that more than counterbalances the empty 
bucket but is lighter than the full bucket. In some rigs a chain 
and suitably notched pulley are used instead of a rope and smooth 
pulley. 

The rigs described above, as they are generally installed, are 
open to objection on sanitary grounds. At far too many wells the 
open curbs and inward-sloping surrounding surface allow access 
of foreign matter to the water, and moreover there is danger of 
pollution from the handling of the bucket and rope. All the devices 
are much safer when the curbs are tight and hinged covers are pro- 
vided which may be closed except while water is actually being 
drawn. It is also advisable to bank up earth around the well curb 
or to build a concrete apron around it so that surface water and 
drippings will flow away. With some of the rigs it is possible to 
avoid transfer of filth from the hands by using an automatic filling 
and dumping bucket, an ordinary bucket equipped with a pair of 
metal prongs opposite each other on the rim. For a few feet next 
to the bucket the rope is replaced by a flat chain which, as it rolls 
onto the drum, turns the bucket so that one or the other of the 

metal prongs engages a cross rod inside the curb. By further wind- 
ing the bucket is tipped and emptied into a spout. With this 
arrangement it is unnecessary either to handle the bucket or to open 
the curb, which may, therefore, be made tight against foreign matter. 
Pumps—Among the principal classes of pumps are displacement 

pumps, bucket pumps, impeller pumps, and air lifts. Displacement 
pumps are of two principal sorts—pitcher pumps and deep-well
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pumps. Both consist of a cylinder in which a piston moves. At 
the bottom of the cylinder and in the piston are valves that open 
upward. When the piston is raised by means of the handle and 
connecting rod, water rushes into the cylinder from below, and when 
the piston is depressed the water rises through its valves. Repe- 
tition of the movement raises the water in successive small masses. 
In a pitcher pump the working cylinder is at the top of the pipe, 
above the ground, and the part of the pump above the piston is 
shaped to a spout. * In a deep-well pump the working cylinder is at 
some depth and is connected with the delivery pipe by a closed 
cap. On top of the delivery pipe is a standard to carry the pump 
handle, from which a long rod runs down through the delivery 
pipe to the piston. Some deep-well pumps are double acting—that 
is, they have extra valves so arranged that water is raised on both 
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Ficure 7.—Diagram showing two types of installation of ‘‘ house pumps.” 

the rising and the descending piston stroke instead of only on the 
rising stroke. Deep-well pumps are superior to pitcher pumps in 
that they are less liable to freezing, need little or no priming, and 
can be used in deeper wells by lowering the working cylinder. 

A displacement pump may be installed in the house or barn at 
some distance from the well, as shown in figure 7. The suction lift 
(vertical distance between cylinder and water level) should not be 
more than 20 to 25 feet for moderate horizontal distances and still 
less if the pump is far from the well. In this report installations of 
this kind are called “ house pumps.” Some have a pitcher pump on 
the first floor and others have a deep-well pump with the working 
cylinder in the cellar and the pump-handle standard on the first 
or even the second floor. 

Chain pumps are used in many wells in Connecticut and are of two 
types—rubber-bucket pumps and metal-bucket pumps. A rubber- 
bucket pump is a displacement pump of special type and consists of a 
long tube through which is passed an endless chain that has thick 
rubber washers on special links at intervals of 6 to 10 feet. At the
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top the tube is fastened 
to a curbing, across the 
top of which is an axle 
with erank and 
sprocket wheel to take 
the cham. When the 
crank is turned the 
chain is drawn up 
through the tube and 
the rubbers act as pis- 
tons and raise water 
which is discharged 
through an opening in 
the tube near the top. 

A metal-bueket 
pump, though similar 
in external appearance, 
is quite different in 
principle. A chain, 
made of alternating 
plain flat links and 
special flat links that 
are fitted with small 
metal buckets, passes 
over a sprocket wheel 
turned by a crank. 
The buckets are about 
2 inches square and 4 
inches deep, and each 

has a lip so con- 
structed that as it 
passes over the wheel 
it empties the water it 
has carried up from 
below into a hopper 
connected to a spout. 

ATI these pumps are 
sanitary if the curb- 
ing and platform are 
tight enough to prevent 
waste water, surface 

drainage, and solid for- 
eign matter from enter- 
mg the well. 

In a few places where garden truck is raised the high value of the 
erops, especially if foreed for early markets, makes the pumping of
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water for irrigation profitable. Wells of large diameter are dug, 
but as the sanitary quality of the water is unimportant they need 
not be covered nor very carefully walled up. Where the water table 
is high and the yield of the well large, as in parts of the plains 
underlain by stratified drift, centrifugal pumps driven hy gasoline 
engines have been found satisfactory. Inside a closed casing is & 
fanlike wheel, which is rotated at high speed and gives the water 
enough centrifugal inertia to force it out through a tangential dis- 
charge pipe. A partial vacuum is produced at the center of the 
pump, and water rushes in through a central side opening. These 
pumps have to be primed, but they are little troubled by grit in the 
water. If properly designed and of the right size for the task as- 
signed them they are very efficient. 

Siphon and gravity rigs—Dug wells situated higher than the 
points at which the water is to be used may be developed by means of 
siphon pipe line provided the water level is not more than 25 feet 
below the ground and is above the point of delivery. Figure 8 
illustrates such an installation. In some wells, where the water level 
is near the surface and where no hill intervenes between the well 
and the point of delivery, and in many springs a direct gravity system 
may be used, obviating the necessity of occasionally priming the 
siphon. The gravity and siphon rigs are sanitary provided the sur- 
roundings of the well or spring are clean: If the pipe is of lead care 
should be taken not to use any water that has stood a long time in 
the pipe. In some places where the fall from the well is not enough 
to carry the water to the first floor of the house the water issallowed 
to run continuously into a cistern or tank in the cellar, from which it 
is pumped by hand. The overflow of siphon and gravity systems is 
in many places used to supply watering troughs. 
Rams—Springs of large yield which lie lower than the point of 

utilization may be developed by means of hydraulic rams. A few 
exceptional wells also may be developed in this way. The hydraulic 
ram is a mechanical device which uses the momentum of a relatively 
large volume of water falling a short distance to raise a small volume 
of water to a relatively great height. Theoretically 100 gallons fall- 
ing 10 feet would have enough energy to raise 10 gallons 100 feet or 
1 gallon 1,000 feet, and other quantities and heights in proportion. 
However, on account of leakage through the valves and elasticity and 
friction in the pipes this condition is not realized. According to 
tables given by Bjorling,! when the ratio of lift to fall is 4 to 1 the 
ram will lift 86 per cent of the theoretical amount; with a ratio of 
10 to 1, 53 per cent; and with a ratio of 25 to 1, only 2 per cent. 
Bjorling says further that the length of the drive pipe (from spring 
to ram) should be 5 to 10 times as great as the fall. The delivery 
  

1 Bjorling, P. R., Water or hydraulic motors, pp. 264-271, 1894.
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pipe (from the ram to the storage tank) should have an area of cross 
section equal to one-fourth or one-third that of the supply or drive 
pipe (from the spring or well to the ram). The rapidity of the 
beat should be as great as is compatible with perfect and complete 
action of the valves and in most rams may be regulated by adjusting 
springs or weights on the main valve. The noise made by rams is 
considerable and is transmitted along iron pipes but may be reduced 
by the use of lead pipe or of a section of rubber hose. 
Many people have been disappointed in trying to use rams because 

they did not realize their limitations. Rams must of necessity waste 
a large portion of the water. Before installing a ram careful meas- 

urements should be made of 
the flow of the well or spring 
during its lowest season, the 

eT amount of fall available, the 
2 amount of lift desired, and the 

Ft horizontal distance from well 
ea to ram. If these data are sup- 

oe ; plied to the makers they will 

be able to recommend the best 
model and size of ram. With 

Z proper conditions a suitable 
ram correctly installed will 
furnish a reliable, inexpensive, 

® and permanent supply. It is 
customary to have the ram de- 
liver the water to a tank or 

os = a 2 = reservoir in an elevated posi- 

eS dps uaa Sl sition from which it is dis- 

Tos Seu glaning oe sar of arliatel by srl 
Windmills and air-pressure 

tanks.—A popular method of supplying water is by the use of a 
windmill, pumping jack, pump, and reservoir. Another equipment 
used by many people is the air-pressure system. A pump driven by 
a gasoline engine or electric motor pumps water into a closed steel 
tank containing air. As the water comes in it compresses the air 
and gives pressure sufficient to drive the water through the piping 
in the house. The pump is fitted with a snifting valve, which takes 
in a little air with each stroke to replace that dissolved by the water. 
Some of the tanks are equipped with telltales which give a signal 
or automatically start the motor when the water level in the tank is 
reduced below a set point It is the usual practice to put the tank in 
the cellar, but some are in specially constructed pits outside. 

Tanks and reservoirs built in the open are apt to allow the water 
to become disagreeably warm in summer and to give trouble by freez- 
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ing in winter. The heating in summer is an advantage in irrigation, 
as the warm water gives less shock to the plants on which it is put. 

YIELDS OF DUG WELLS. 

One of the most important questions relative to the recovery of 
ground water is the amount available. A study was made of the dug 
well of Mr. J. S. Dewey (No. 3, Pl. IV) near Granby station in East 
Granby. The well was dug in stratified drift to a depth of 24 feet, 
is 4 feet in diameter, and rarely has more than 5 feet of water. At 
the time the well was visited it had been pumped continuously for 
five hours. Mr. Dewey very kindly stopped pumping in order that the 
recovery of the well might be observed. At intervals of about 10 
minutes measurements were made of the depth from a datum point 
on the curb to the water surface. The results are given in the fol- 
lowing table: 

Rise of level in J. 8. Dewey's well. 
  

  

| 

Depth to won 15 
Time ong water sur- Ton Sino Pin 

elapsed. | ; 4 ol. ,. | face from o iy Ol i) nae interval. eon surface. | interval. 

Minutes. | Minutes. Feet. Feet Fect 
0 0 26. 47 0 0 

10 10 25.95 «92 .52 
22 12 25. 53 . 94 .42 
33 11 25.14 1.33 .a9 
41 8 24. 94 1.53 .20 
50 9 24.77 1.70 i i 4 
60 10 24. 62 1.85 «15 
71 1 24. 49 1.98 a3 
80 9 24. 40 2.07 .09 
91 11 24, 30 2.17 .10 

106( 9 24.23 2.24 .07               

These data are also graphically expressed in figure 9. As the well 
has a diameter of 4 feet, the area of the cross section is 12.6 square 
feet, and a rise of 0.01 foot is equivalent to an inflow of 0.126 cubic 
foot, or 0.94 gallon. The rate of inflow in any interval may be ex- 
pressed by the equation 

120.94 Ra 

where /=rate of inflow in gallons per minute, =the rise of water 
level in hundredths of a foot, and =the length of the interval in 
minutes. 

If the curve in figure 9 is extended upward and to the right, it 
will become asymptotic to a horizontal line representing a total rise 
of about 2.5 feet. It is reasonable to assume that when pumping was 
stopped the water had been depressed about 2.5 feet below its original 
level. Then the original level must have been 2.5 feet above the 

26.47-foot level, or about 24 feet below the datum. The drawdown 

z
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of the water level at any moment may be obtained by subtracting 
24 feet frem the distance from the datum to the water level at that 
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DRAWDOWN, IN FEET 

Ficore 10.—Graph showing the 

relation of inflow to drawdown 

in the well of J. S. Dewey. 

moment, as was done for the first column 
of the following table. The second col- 
umn gives the total inflow in gallons for 
each of the 10 intervals (=£<0.94), 
and the third column gives the rates of 
inflow as obtained by the formula 
above. In the fourth column is given 
the mean drawdown for each interval, 

found by averaging the drawdown at 
the start with the drawdown at the end. 
In the fifth column are given the ratios 
of the rate of inflow to the rate of 
drawdown. The average of these is 
2.11, which means that reducing the 
level in the well by 1 foot increases the 
rate of inflow by 2.11 gallons a minute. 
The values in the third and fourth col- 
umns are plotted against one another 
in figure 10. The rather uniform slope 
of the line joining these points is ex- 

pressive of the relative uniformity of the values found in the fifth 
column. 

Relation of rate of inflow to drawdown. 

  

  

              
  

Inflow in 
Bn Sais of 3 Mean le 
inflow infiow rawdown | per minute 

Drawdown. for for for for each 
interval. interval. | interval. foot of 

drawdown. 

Gallons per 
Feet. Gallons minute. Feet. 
2.47 Ee] RRR I AR, RR AE 
1.95 48.80 4.88 22% 2.21 
1.53 39.48 3.29 1.74 1.89 
1.14 36. 66 3.23 1.34 2.49 

. 94 18.80 2.35 1.04 2.26 
ld 15.98 1.78 .86 2.07 
. 62 14.10 1.41 43 2.01 
.49 12.22 1.13 . 56 1.98 
.40 8.46 .94 45 2.09 
.30 9. 40 85 .35 2.43 
+23 6. 58 7 2 2.70 

2.21 

a Average. 

By operating this pump so as to keep the water level down about 
1.75 feet below the level it holds normally when not being pumped 
an inflow of about 3.5 gallons a minute is obtained. This well could 
be made to vield at least 210 gallons an hour or about 5,000 gallons 
a day.
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Similar tests made on a well dug in till indieate a capacity of only 
320 gallons a day, and other tests on a well blasted into Triassic sand- 
stone and drawing its water from fissures in the roek showed a capa- 
eity of 216 gallons a day.? 

INFILTRATION GALLERIES. 

An infiltration gallery is a modification of a dug well and derives 
its water in the same way. Turneaure and Russell 2 say of them: 

Where ground water ean be reached at moderate depths it is sometimes in- 

tereepted by galleries constructed across the line of flow. * * * In form 

a gallery may consist of an open ditch which leads the water away, or it may 

be a closed conduit of masonry, wood. iron, or vitrified clay pipe, provided 

with numerous smail openings to allow the entrance of water. * * * Gal- 

leries are usually constructed in an open trench. They are generally arranged 

to lead the water to the pump well, and may be provided with gates so that 

the water may be shut off from various sections. The cost of galleries is about 

the same as that of sewers in similar ground. ¥t rapidly increases with depth, 

but up to 20 or 25 feet it is sufficiently low se that the construction of galleries 

an often be advantageously undertaken. A gallery not only intercepts the 

water more completely than wells, but it replaces the suction pipe, it is more 

durable than either pipe or wells, and all trouble from pumping air is avoided. 

Filter galleries may be so constructed that surface water is flooded 
over the ground around and above them and is collected in them 

after percolating through the soil. This will remove most of the 
suspended matter that makes the raw water unsightly, but unless 
frequent bacteriologic examinations are made 1t should not be 
trusted to completely eliminate the germs of disease. Chlorination 
or similar treatment might well be added as part of the process. 

DRIVEN WELLS. 

Driven wells are made by driving pipes into the ground with a 
maul or machine resembling a pile driver. The pipe is made up of 
enough sections to reach the ground-water level, and may have 
either an open end or a closed end. 

In closed-end driven wells a drive point slightly larger than the 
pipe is used to penetrate the ground. Above the point is a perfo- 
rated section through which the water enters. Ag the pipe is driven 
down sections are serewed on to lengthen it. The pipes are in gen- 
eral frem three-fourths of an ineh to 3 inches in diameter, and the 
screens from 2 to 4 feet long. 

Open-end driven wells are made by driving a plain pipe which 
may or may not have a heavy cutting shoe attached to it. The 
material inside the pipe is removed by means of a sand pump or 
  

1 Palmer, H. 8., Ground water of the Southington-Granby area, Conn.: U. &. Geol. 

Survey Water-Supply Paper 466 (in press). 

2 Turneaure, F. E., and Russell, H. L., Public water supplies, pp. 318-320, 1509.
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water jet. In the jetting method water is forced down a small pipe 
inside the drive pipe, and as it rises it carries up the sand, silt, and 
smaller pebbles. The pipe is perforated either before driving or by 
special tools operated from the inside after driving. In the East 
rather small pipes are used, but in the West a special casing 10 or 12 
inches in diameter made of sheet metal is often provided. 

Several kinds of pumps are used with driven wells. With domestic 
driven wells of small bore the usual practice is to screw a pitcher 
pump to the top of the pipe. In some of the larger driven wells a 
deep-well pump is put down inside the drivepipe, and in others a 
specially constructed section of the drivepipe acts as the cylinder. 
A centrifugal pump is used in some of the western driven wells of 
very large size and heavy yield. : 

Driven wells are suited to loose sands and gravels in which caving 
would make trouble in digging wells. They are inexpensive and have 
the advantage that if they are unsuccessful the pipe may be withdrawn 
and used again in another place. One disadvantage of the smaller 
ones is the proneness of the screen to become clogged by an incrusta- 
tion of mineral matter or by silt, and another is that grit may be 
drawn up with the water and score the working parts of the pump so 
that it works poorly. Wells of the large type are the best adapted 
for obtaining large supplies from the stratified drift or other sandy 
or gravelly deposits. They should be more largely used instead of 
the small types of driven wells where large supplies are required. 
Driven wells are not suited to till because the presence of boulders 
makes driving difficult or impossible and because the yield of the 
till is insufficient for a satisfactory supply. 

DRILLED WELLS. 

Drilled wells are in general deeper than dug or driven wells and in 
general obtain their water from cracks or fissures in bedrock. They 
are made either by a percussion machine (churn drill) or by an 
abrasion machine (core drill). A percussion drill has a long steel 
bar with a hardened and sharpened bit at the lower end which is 
worked up and down by an engine and pounds its way through the 
rock. At intervals the drill is withdrawn for sharpening and the 
débris is removed by means of a sand pump. Abrasion machines are 
built to revolve a hollow steel cylinder shod with diamonds or with 
chilled steel shot, which cut a circular channel surrounding a core. 
At intervals the drill is removed and the core broken into sections 
and extracted. The portion of the hole above bedrock is cased with 
steel or wrought-iron pipe, which should be driven into the bedrock 
and firmly set to prevent the entrance of surface water. Drilled wells 
in Connecticut range from 4 to 12 inches in diameter, but most of
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them are 6 inches in diameter. The average depth of the 129 drilled 
wells tabulated in this report is 213 feet. 

Where only moderate amounts of water are needed a pump of the 
deep-well type operated by hand or by power is hung in the well. 
In some wells where large amounts of water are to be raised from 
a great depth use is made of an “air lift.” Compressed air is forced 
down an air pipe and delivered near the bottom of a discharge pipe, 
and then expands and rises, bringing water with it. The delivery 
pipe may be hung inside the well with the air pipe alongside it 
(a, fig. 11), or the rock wall and casing may act as the delivery 
pipe (b, fig. 11). It is essential that the length of the submerged 
portion of the air pipe should be from 30 to 70 per cent of the dis- 
tance from the bottom of 
the air pipe to the point of Ga ete 18: 

discharge. In shallower pipe jo hi Delivery Oe 
wells the percentage of sub- A A 
mergence must be greater PE Ea HTT 

than in deeper wells. The 
pressure used ranges from 
20 to 100 pounds to the 
square inch and is often cal- 
culated at one-fifth to one- 
quarter of a pound for each 
foot of lift. The two great 
advantages of the air lift J 
are that it has no moving [ 2 (3) 

parts in the well where a) 
they would be inaccessible bers mes 
in case of wear by grit in 
the water, and that it may FIGURE 11.—Diagram showing two types of 

; air lifts. 
be controlled and operated 
from a distant air-compressing station. The efficiency, however, is 
not very high in many installations. 

The success or failure of drilled wells can not be predicted because 
of the irregular distribution of the water-bearing fissures, but the 
statistical studies of Gregory and Ellis show that drilling at any 
point will probably procure a satisfactory supply. Among the 237 
wells drilled in crystalline rocks in Connecticut studied by Ellis! 
only 3 wells, or 1.24 per cent, are recorded as obtaining no water. A 
supply of 2 gallons a minute is considered abundant for domestic 
needs, though insufficient for industrial purposes. Among the 134 
wells drilled in crystalline rock whose yield Ellis ascertained “ only 

  

Water: level   

  

                          

  

1 Gregory, H. E., and Ellis, E. E., Underground-water resources of Connecticut: 

U. 8S. Geol. Survey Water-Supply Paper 323, p. 91, 1909.
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17, about 12.5 per cent, furnish less than 2 gallons a minute.” It is 
probably a conservative estimate to state that not less than 90 per 
cent of the wells sunk in the crystalline rocks have given supplies 
sufficient for the use required. Wells may be unsuccessful not only 
as regards quantity but also as regards the quality of the supply. 
Along the shore in the Norwalk area are many drilled wells that 
have brackish water, which enters through fissures that open also to 
the salt water of the Sound. (See p. 69.) 

Although wells are reported by Ellis that obtain water at all 
depths from 15 to 800 feet, the largest percentage of failures is in 
wells over 400 feet deep. This is due to the less number of joints 
and their greater tightness in depth. From a consideration of the 
greater cost per foot of drilling and of the lesser probabilities of suc- 
cess it is concluded that if a well has penetrated 250 feet of rock 
without success the best policy is to abandon it and sink in another 
locality. 

Gregory, in writing of the wells drilled in sandstone, says that 
“of the 194 wells recorded, only 11, or 5.6 per cent, failed to obtain 
2 gallons a minute, the minimum amount desired for domestic pur- 

poses.” The average yield of 112 of these wells is “271 gallons a 
minute, the largest being 350 gallons and the smallest two-thirds 
gallon.” As with wells drilled in crystalline rocks, so with wells in 
sandstone, it is considered * good practice to abandon a well that has 
not obtained satisfactory supplies at 250 to 300 feet.” 

SPRINGS. 

In developing a spring as a source of water supply it is advisable 
to make some sort of a substantial collecting basin. No materials 
which may rot sheuld be used. Rotting works in two ways to injure 
a water supply; it adds objectionable decayed organic matter and it 
weakens the walls and allows the entrance of surface water which 
may be polluted. No spring should be so arranged that water is 
dipped from it, as this process may readily transfer pollution from 
tha hands. The reservoir should be covered and a pipe provided to 
carry off the flow, as this method not only prevents pollution from 
the hands, but also prevents contamination by animals around the 

spring. If a spring is used for watering stock a pipe and trough 
should be provided. 

In order that the water may enter readily the reservoir should be 
thoroughly perforated or should be open at the bottom, but it should 
have stout, water-tight walls extending a foot or two above and be- 
low the surface to prevent entrance of surface wash. Where it is 
desired to use the full flow of the spring, the shape of the springy 
  

Op. cit. p. 130.
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area determines the shape of the reservoir, which will allow of 
nearly complete recovery. If only a moderate supply is needed the 
reservoir may be of any convenient shape. Small springs may be 
developed by setting a length of large pipe of concrete, iron, or 
vitrified tile vertically in the ground. Such tile is superior to the 
wooden cask or box used at many springs because of its greater 
durability and lesser expense in the long run. Whatever the type 
of the reservoir it should be provided with a cover or roof that 
will effectually keep out leaves, sticks, wind-blown dirt, and small 
animals. 

GROUND WATER FOR PUBLIC SUPPLY. 

INTRODUCTION. 

The use of ground water for public supplies is a comparatively 

recent development in New England. Though most of the people 
a century ago used ground water, which was obtained on a small 
scale from dug wells and springs, the growing need for large sup- 
plies was met in most places by surface water. Since 1880, however, 

a number of waterworks which use ground water have been con- 
structed in New England, and doubtless more will be built in the 
future. 

The chief advantages of a properly constructed and properly lo- 
cated ground-water supply over a surface supply are uniformly low 
and agreeable temperature, sanitary safety, and absence of dis- 
agreeable odor, color, or taste. The chief disadvantages are that 
the water may be more highly mineralized, the amount available 
may be inadequate, and the cost of construction and operation 
may be greater. The choice of a source of supply, the method of 
development, and adequate provision for extension of the system 
with increased consumption are matters in which communities should 
procure expert advice. 

Most ground-water systems for public supply comprise one or 

more batteries of driven wells connected by suction mains to pump- 
ing plants which discharge into small reservoirs with distributing 
pipes. A few plants use dug wells or infiltration galleries. The 
driven wells are similar to those described on pages 543-544, except 
that they are in general of greater diameter than doinestic wells. 
They are so located that they will draw from as great an area as possi- 
ble with the least amount of piping, but with consideration for the 
difference in the abundance of the supply throughout the field. If 

the direction of the underflow is known, the lines of wells are placed 
across it in order that the maximum yield may be intercepted with- 
out interference among the wells.
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In selecting sites for wells it is essential to consider the character 

of the water-bearing formation. As a rule, only small supplies can 
be obtained from the till or from the underlying bedrock, but large 

supplies, such as are required for public waterworks, can be de- 
veloped in many places from the extensive deposits of sand and 
gravel that constitute the stratified drift. These deposits and the 
surface features by which they can be recognized are elsewhere de- 
scribed. (See pp. 22-24.) The distribution of the stratified drift 
in the towns discussed in this report is shown on the maps (Pls. III, 
IV, and VI). 

A number of test wells should be sunk and should be vigorously 
pumped in order to determine the water-bearing capacity of the 
formation at different points and depths. The pumping should be 
as heavy and as long continued as possible, in order that any de- 
terioration in the quality or abundance of the water may be detected 
and so that as strong yields as possible may be developed. Analyses 
of samples collected at intervals and measurements of the yield 
should be made. The static level in open wells near the test wells 
should be observed before, during, and after pumping to ascertain 
the amount and extent of the drawdown of the water table and its 

rate of recovery. 
In order to get successful wells with large yields in the stratified 

drift, it 1s necessary to clean the wells out thoroughly and thus to get 
rid of the fine sand and to develop around the intake of the well a 
reservoir of clean gravel. The wells should be not less than 8 
inches in diameter and should have casings extensively perforated 
with circular holes one-fourth inch or more in diameter or slits not 

less than one-fourth inch wide. The wells should be pumped vig- 
orously for a long time, preferably with an air lift, but if an air lift 
is not available, by means of a centrifugal pump, in order to get out 

the sand. It is desirable in developing a well to pump it at its 
maximum capacity or at least considerably harder than it will be 
pumped when it is put into service. If this is done there will 
generally be not much trouble with sand when the wells are in use 
and are pumped at the more moderate rate. 

The methods of developing wells in incoherent and poorly as- 
sorted sand and gravel deposits, such as the stratified drift, are much 
better understood in the western part of the United States, where 
hundreds of thousands of acres are being irrigated with water 
pumped from such wells, than in the East, where there has in general 
been less need for large underground supplies. If the methods 
described above, which are extensively used with success in the West, 
were applied to the stratified drift, wells yielding several hundred
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gallons a minute could no doubt be obtained in many places. If 
waterworks can be supplied by one well of large yield or even by a 
few such wells the cost of maintaining the wells and the cost of pump- 
ing will be less than where there is a large battery of small wells hav- 
ing casings with small perforations or screens of fine mesh which 
generally become partly clogged and do not admit water freely. 

The source of the water may be rainfall on the adjacent region or 
underflow from some body of water, or in part from both. Water 
from a surface body is greatly improved in quality by passing slowly 
through a mass of soil. Water derived chiefly from absorption of 
rainfall by the soil has a temperature of 48° to 52° F., which is the 
general temperature of the earth below the depth of diurnal varia- 
tion. Surface waters are much warmer in summer and colder in 
winter, so that a wide range of temperature in the driven-well water 
would indicate surface origin. 

The experience at many plants at which ground water is pumped 
into open reservoirs is that there is likely to be a heavy growth of 
algae, even more than where surface waters are thus stored. Roofing 
the reservoirs is found to reduce or eliminate the algal growths, for 
they thrive only in abundant light. Roofed reservoirs also keep the 
temperature more uniform. As roofing is expensive, however, the 
usual practice is to have much smaller storage capacity and to de- 
pend on the pumps to keep pace with the fluctuations in consump- 
tion. 

An excessive amount of carbon dioxide, iron, or manganese in 
some supplies has been troublesome. Carbon dioxide has made a 
good deal of trouble at the plant at Lowell, Mass., and experiments 
were made in 1914 to find a remedy.! It was found that spraying 
the water under low pressure from small nozzles would aerate it and 
thus eliminate the gas. By another set of experiments, conducted 
at the same time, for the removal of iron and manganese which had 
increased in amount as the draft on the supply increased, the con- 
clusion was reached that ““ the iron and manganese can be successfully 
and economically removed by limited aeration, passage through a 
coke prefilter not less than 8 feet in depth, operated as a contact bed 
at a rate of 76,500,000 gallons per acre daily, and subsequent filtration 
through sand at a rate of a million gallons per acre daily.” The rate 
of filtration and the details of construction of the filter beds would 
be somewhat different with waters of different content of carbon 
dioxide, iron, and manganese. 
  

i Barbour, F. H., Improvement of the water supply of the city of Lowell, a special 

report to the municipal council, 1914. 

154444°—20——4
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\e 

TYPXCAL: PLANTS. 

GREENFIELD; MASS. 

At Greenfield, Mass., ground-water supply supplements the surface 
supply.” Near Green River a well 40 feet in diameter and 30 feet 
deep was made by sinking a cylindrical concrete caisson. The water 
level is only 5 feet below the surface, and the earth is loose and 
pervious. Pieces of 23-inch pipe were placed in the concrete walls 
during construction in order to permit ready entrance of water. The 
well is covered by a domed concrete roof. At one time 2,000,000 
gallons of water were pumped daily for about two weeks, though 
the pumps are generally run only part time and draw only about 
1,200,000 gallons daily. 

HYDE PARK, MASS. 

The Hyde Park Water Co. formerly had a ground-water supply. 
The supply was drawn from 150 driven wells eonnected to a central 
collecting chamber, and the water was pumped through the mains to 
a reservoir and standpipe with a combined storage capacity of 
2,000,000: gallons. The pumps had a capacity of 2,500,000 gallons 
a day, and there were 32.4 miles of mains, 1,806 serviee taps, and 178 
fire hydrants.* The original equipment, installed in 1885, com- 
prised 64 driven wells 2 inches in diameter, from 25 to 38 feet 
deep. The wells were pumped in 1886 at the rate of 1,000,000 gal- 
lons a day for seven days. The water level was depressed from 8 to 
15 feet below the surface—that is, it was lesvered 7 feet—but recov- 
eved overnight. The pumps were unable to lower the level below 15 
feet. 

EOWEEL, DMEASS. 

Lowell's first waterworks, built in 1870, comprised a filter gallery 
1,300 feet long parallel to and ‘100 feet distant from Merrimack 
River, from which water was pumped to a distributing reservoir. 
The supply was about 900,000 gallons a day (1875), and as the daily 
consumption became greater a supplementary supply was pumped 
direct from the river and passed through a sand filter. Epidemics 
of typhoid fever in 1890 and 1891 necessitated a better supply. 
Test wells were driven at different places near the city, and finally 
a contract was awarded te the Cook Well Co. for a 5,000,000-gallon 
supply to be obtained by driven wells along River Meadow Brook. 
Forty-five 6-inch wells of the open-end type. 47 to 67 feet deep, were 
  

t Merrill, G. ¥., The Greenfield waterworks: New England Waterworks Assoc. Jour, 

June, 1915, pp. 149-159. 

2 Baker, W. N., Manual of American waterworks, 1897. 

3 Discussion, in New IIngland Waterworks Assoc. Jour. Sept., 1886.
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sunk by sand pumps, and at first yielded 7,000,000 gallons a day, 
but soon fell off to only 2,000,000 gallons. Fifteen 4-inch wells 
were added, and increased the yield to 3,000,000 gallons, but the con- 
tractors considered it impossible to get 5,000,000 gallons, and aban- 
doned the contract. In 1894 the Hydraulic Construction Co., of New 
York, sunk by the jetting method 120 open-end 2-inch wells a mile 
upstream from the old wells. As the total yield from both well fields 
was less than 5,000,000 gallons a day, it was necessary to pump river 
water to supply the 7,000,000-gallon daily consumption in 1895. In 
July, 1895, B. F. Smith & Co. commenced driving wells in a locality 
on Merrimack River, and that company made 169 successful wells 27 
to 40 feet deep, situated 150 to 350 feet from the river. The daily 

yield from this area, known as the Lower Boulevard Field, was about 
4,000,000 gallons. 

Excessive corrosion of lead pipes in the city developed in 1899 
and the State board of health attributed it to the high content 

of carbon dioxide in the water from the Cook wells. Consequently 
the Cook field and the field a mile upstream on River Meadow 
Brook were abandoned in 1900. Fifty-two wells driven in 1900 and 
125 driven in 1901 supply the Upper Boulevard station. The system 
was adequate for the demand in 1902 and 1903, but the supply began 
to decrease, and from 1904 to 1911 it was found necessary to use 
the Cook wells. A deterioration in quality, due to overdraft, was 
coincident with the decrease in supply. In 1911 there were added 
118 new wells in the Boulevard field, so that there were then 450 
wells available in this area, allowing for a few that had been aban- 
doned. The addition of these wells counteracted the overdraft and 
for several vears the supply was satisfactory. 

The wells that have been sunk since 1900 are of the closed-end 
type. They are of 24-inch extra-heavy iron pipe with a bottom see- 
tion 38 inches long, in which are bored 180 half-inch holes. A heavy 
brass wire wound spirally around the pipe separates it from a brass 
screen with vertical slots, 20 to the inch horizontally and 6 to the 
inch vertically. The bottom is screwed into a cast-iron driving 

point 44 inches in diameter that protects the strainer from abrasion. 
The wells are driven with a heavy drop hammer. As the forma- 
tion into which the wells are driven is of fine grain, the strainers 
have to be cleaned at intervals. Each casing is capped at the sur- 
face, and a connection with the suction main is made below the cap 
through a T. In general, the wells are staggered 12 feet apart om 
alternate sides of the suction main and 4 feet distant from it. 

That the water comes in large part from the river is shown by 
the seasonal range of the temperature from 45° to 65° F., which is 
much more pronounced than that of true ground water. The de-
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terioration upon overdraft is presumably due to the fact that the 
water is then retained a shorter time in the earth and conse ently 
loses less of its impurities. 

NEWBURYPORT, MASS. 

At Newburyport, Mass., a flat gravelly or sandy stretch, which 

looked rather promising as a source of water supply, yielded little 
water when test wells were sunk. As there was urgent need of a 
water supply a plan was worked out by which water from an impure 
source was pumped onto the plain and was recovered by driven wells 

after having percolated some distance. The quality of the water is 
stated to have been greatly improved by this filtration process. 

NEWTON, MASS. 

A filter basin 1,575 feet long by 10 to 88 feet wide at Newton, 
Mass., lies parallel to Charles River and intercepts the underflow to 
the river. This amounts to an excavation in the bottom of which 
are driven wells that collect the water. The system also includes a 
number of driven wells on the other side of the river. 

PLAINVILLE, CONN. 

In 1909 the Plainville Water Co. decided to install a ground-water 

supply for use in summer because of the annoying algal growths 
in the surface supply then used. Test wells on a site near Quinnipiee 
River showed an underflow toward the river. Thirty driven wells, 
each 3 inches in diameter, were put down in two rows of 15 wells 
each at right angles to the direction of underflow. The depths range 
from 25 to 30 feet. Tests indicated a capacity of 40 gallons a 
minute for each well. The pump has a capacity of 500 gallons a 
minute, and if operated 10 or 12 hours a day it provides sufficient 
water. Despite the heavy draft on the ground water there has been 
no permanent reduction of the supply, and though the water level is 
depressed by the day’s pumpage it recovers overnight. The water 
is excellent. though a little harder than the reservoir water.* 

QUALITY OF GROUND WATER. 

ANALYSES AND ASSAYS. 

The chemical studies made in connection with this report com- 
prise 3 complete analyses, 22 partial analyses, and 42 laboratory 
assays made by Alfred A. Chambers and C. H. Kidwell in the 
  

* Thomas, R. J., The Lowell Waterworks and some recent improvements: New England 

Waterworks Assoc. Jour., vol. 27, March, 1913. 

2 Johnston, W. S., Ground waters as sources of public water supply: New England 

Waterworks Assoc. Jour. vol. 23, pp. 401-434, 1909. 

? Baker, W. N,, Manual of American waterworks, p. 53, 1897. . 

* Palmer, H. S., Ground water in the Southington-Granby area, Conn.: U. 8S. Geol, 
Survey Water-Supply Paper 466 (in press).
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water-resources laboratory of the United States Geological Survey. 
These are divided among the three areas as follows: Norwalk area, 
14 analyses and 23 assays; Suffield area, 7 analyses and 12 assays; 
Glastonbury area, 4 analyses and 7 assays. The quantities are 

reported in parts per million. 
Constituents determined by analysis—In 22 of the 25 analyses 

the following constituents were chemically determined: Silica 
(Si0,), iron (Fe), calcium (Ca), magnesium (Mg), carbonate 
radicle (CO,), bicarbonate radicle (HCO,), sulphate radicle (SO,), 
chloride radicle (Cl), nitrate radicle (NO,), and total dissolved 
solids at 180° C. In the three remaining analyses (Ridgefield 
Nos. 15 and 16 and Westport No. 39) sodium (Na) and potassium 
(K) were also determined. 

In the assays the following constituents were chemically deter- 
mined: Iron (Fe), carbonate radicle (CO,), bicarbonate radicle 
(HCO,), sulphate radicle (SO,), chloride radicle (Cl), and total 

hardness in the conventional terms of CaCO. 
Constituents computed. —In the partial analyses the following 

quantities were computed: Sodium and potassium taken together 
(Na-+K), total hardness as CaCO, scale-forming ingredients, foam- 
ing ingredients, and the probability of corrosion in steam boilers. In 
three of the analyses, as noted above, sodium and potassium were de- 
termined independently by chemical methods instead of by com- 
putation. 

The computation of sodium and potassium was made by calculat- 
ing the sum of the reacting values of the acid radicles (CO,, HCO,, 
SO,, Cl, and NO,) and subtracting from it the sum of the reacting 
values of calcium and magnesium (Ca and Mg). The reacting 
value of a constituent is its capacity to enter into chemical combina- 
tion and is equal to the amount of the constituent present multiplied 
by its valence and divided by its molecular weight. The excess of the 
acid radicles is considered to be equivalent to and in equilibrium with 
the sodium and potassium. They were computed on the hypothesis 

that only sodium was present, by dividing the difference between the 
reacting values of the acids and bases by the reacting value of an 
amount of sodium equivalent to one part per million. The result 
is reported as if it were sodium and potassium. 

Total hardness was computed in the conventional terms of cal- 
cium carbonate (CaCO,) by the following formula given by Dole:! 

H=2.5 Ca-}+4.1 Mg 

The computations of s, f, and ¢, which represent respectively the 
scale-forming ingredients, the foaming ingredients, and the prob- 
  

1 Mendenhall, W. C., Dole, R, B., and Stabler, Herman, Ground water in San Joaquin 

Valley, Calif. : U. 8. Geol. Survey Water-Supply Paper 398, p. 45, 1916.
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-ability of corrosion, were made by the following formulas given 

by Dole. 

s=Sm-+Cm+2.95 Ca-+1.66 Mg 
—=2.7 Na 

¢=0.0821 Mg— 0.0333 CO,—0.0164 HCO, 

The symbols Sm and Cm represent suspended matter and colloidal 
matter, respectively, and are expressed in parts per million. 

In the assays the same quantities were computed except total 
hardness which was determined, and in addition the total solids 
were computed. In the assays the following formula given by Dole ® 
was used to compute the values of the alkalies, sodium and potassium 
(Na-K). 

Na=0.83 CO,4-0.41 HCO,+0.41 C14-0.52 SO,—0.5 H 

The symbols represent the parts per million of alkali (sodium and 
potassium) and the carbonate, bicarbonate, chloride, sulphate, and 
total hardness found by the assay. 

The total solids were computed by the following approximate 
formula given by Dole: 3 

T. 8. =Si0,4+1.73 €0,4-0.86 HCO,-1.48 SO,4-1.62 Cl 
The symbols represent the parts per million of silica and the car- 

bonate, bicarbonate, sulphate, and chloride radicles. In applying 
this formula it is necessary to set some arbitrary value for the silica. 
Inasmuch ‘as the average silica content of the analyses of ground 
waters in this report is 23 parts per million, 25 parts per million, a 
convenient round number on the safe side, was taken as the arbitrary 
value for silica. The estimate of solids is rough, and only two signifi- 
cant figures are reported. 

The factor for scale-forming ingredients, s, was computed ac- 
cording to an approximate formula given by Dele. 

s=Cm-+H 

The symbols represent the parts per million of colloidal matter and 
of total hardness in terms of CaCO, Inasmuch as the colloidal 
matter is essentially the same as the silica, the above Suntion has 
been used in the equivalent form 

s=S10,+H 

The value of silica was taken arbitrarily as 25 parts per million, 
as in the computation of total solids. The unknown but variable 
ratio between calcium and magnesium introduces a further error. 
  

1 Idem, p. 63. See also Water-Supply Paper 375, pp. 163-164, 1918. 

2.0p. eit, p. 57. 

3 Idem, p. 81, 

¢ Idem, p. 66.
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The results are therefore reported to the nearest 10 if above 100 and 

to the nearest 5 if below 100. | 
The same formula was used for computing foaming ingredients 

in the assays as in the analyses. Formulas upon which the classifi- 
cation of waters for boiler use as regards their corrosive tendency are 
based are different with the assays from those used with the analyses. 
(See section on interpretation of analyses, p. 57.) 

PROBABLE ACCURACY OF ANALYSES AND ASSAYS. 

The analyses in this report were all made according to the meth- 
ods outlined in Water-Supply Paper 236,* which gives also a discus- 
sion of accuracy of methods and results based on both theoretical and 
practical considerations. The subjoined table, taken from this dis- 
cussion, gives the limits which have been used for rejecting analytical 
data. Acceptance or rejection of analyses in which sodium and po- 
tassium (Na-K) are calculated is based on the difference between 
the sum of the constituents and the total solids. The sum is com- 
puted by adding the amounts of the various constituents, first con- 

HCO, 
2.03 

the sum and total solids greater than the limit set forth in the 
above table are generally due to inaccuracy of work or errors of 
computation, though the presence of organic matter may cause seri- 
ous differences. Combining or reacting values have also been used to 
check analyses in which sodium and potassium have been determined. 
The percentage difference between the reacting values of the acids 
and bases is computed and compared with the proper figure accord- 
ing to the total solids in the table. Analyses showing errors greater 
than the limits given by the table were rejected or the waters were 
reanalyzed. 

verting bicarbonate to carbonate =(C0,. Differences between 

Criteria for rejecting analytical data. 

  

  

  

  

| Dissolved solids (parts per million). | Maximum excess Most okadas 

| di of Yon lids of sum of Maximum error 
SO eum of © | constituents over | of combining 
oy tity ” ed total dissolved values (per 

Not less than— Less than— gonSHILN solids (parts cent). 
[ (parts per per million). 
| million). 

| Ex 

ABR 50 15 5 15 
50 100 20 6 7 

100 200 30 8 5 
200 500 40 12 4 
500 1,000 A TR 3 

1,000 4 Pelle BO SEGRE RE 2 
|           

1 Dole, R. B., The quality of surface waters in the United States, pt. 1, pp. 9-23, 

28-39, 1909.
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Assays are approximations which serve to show, by means of a 

few determinations rapidly made and by computations based on 
these determinations, the general character of a water rather than 
the exact amount of each constituent present. It has been shown 
that the values of a water for domestic, irrigation, and boiler use may 
be determined by such assays with a degree of accuracy which is 

sufficient for practical purposes. 

CHEMICAL CHARACTER OF WATER. 

The essential points in describing the chemical character of a 
water are, first, the concentration or total amount of mineral matter 
contained therein and, second, the nature of the chief constituents. 
As regards the bases present the most important distinction is that 
between calcium and magnesium on the one hand and sodium and 
potassium on the other. Calcium and magnesium are members of the 
chemical group known as alkali earths and have many similar 
properties, so that they are in contrast with sodium and potassium, 
which belong to the group of alkali metals and are in turn mutually 
closely related. As regards the acid radicles present, distinction is 
made between the carbonate, sulphate, and chloride radicles. As 
carbonate and bicarbonate are always in chemical equilibrium and 
carbonate 1s the more stable, they are grouped together, and bicar- 
bonate is reduced to carbonate by dividing by 2.03. The acid and 
basic radicles are not balanced against one another directly but are 
first reduced to reacting values by multiplying by the valence and 
dividing by the sum of the atomic weights of the constituent atoms. 
The reacting values of the several acid and basic radicles are com- 
pared and used in applying the following classification : 2 

Classification of water by chemical character. 

Carbonate (COs) 

Sulphate (SOy) 
Calcium (Ca) 

Chloride (Cl) 
Sodium (Na) 

The designation “ calcium ” indicates that calcium and magnesium 
predominate among the bases, and “ sodium ” indicates that sodium 
and potassium predominate. The designation “ carbonate,” “sul- 
phate,” or “chloride” shows which acid radicle predominates. 
Combination of the two terms classifies the water by type, and the 
classification can be abbreviated by the use of symbols—for example, 
“Ca-CO,” for a calcium-carbonate water. 

    
1 Mendenhall, W. C., Dole, R. B., and Stabler, Herman, Ground water in San Joaquin 

Valley, Calif.: U. S. Geol. Survey Water-Supply Paper 398, pp. 43-50, 1916. 

2 Idem, p. S80. 3
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INTERPRETATION OF ANALYSES AND ASSAYS. 

In addition to the chemical classification discussed in the preced- 
ing section, the analyses and assays have been interpreted as regards 
their suitability for boiler and domestic use. 

Mineralization and hardness— Waters may be classified accord- 
ing to the concentration of dissolved matter in them—that is, the 
degree of mineralization—and according to their hardness or soap- 
consuming powers. Waters may be considered as low in mineraliza- 
tion if they contain less than 150 parts per million of dissolved 
solids; moderately mineralized if they contain from 150 to 500 parts 
per million; highly mineralized if they contain from 500 to 2,000; 
and very highly mineralized if they contain over 2,000 parts per 
million. : 

Hardness in water is due chiefly to the presence of calcium and 
magnesium, which unite with soap, forming insoluble compounds 
that have no cleansing value. Hardness is measured by the soap- 
consuming capacity of a water and can be expressed as an equivalent 
of calcium carbonate (CaCO,). It can be computed from the 
amounts of calcium and magnesium in the water or can be deter- 
mined by actual testing with standard soap solution. Waters that 
contain less than 50 parts per million of hardness measured as cal- 
cium carbonate may be considered very soft; waters that contain 
from 50 to 100 parts, soft; waters that contain 100 to 300 parts, hard; 
and waters that contain over 300 parts, very hard. 

Quality for boiler use.—Three kinds of trouble in the operation of 
boilers are due to unfavorable features of the water—the formation 
of scale, foaming, and corrosion. Scale is mineral matter deposited 
within the boiler as a result of evaporation and heating under pres- 
sure. These deposits increase the consumption of fuel, as they are 
bad conductors of heat, and they also decrease the cubic capacity of 
the boiler. They are a source of expense and a potential cause of 
explosions. Scale is formed of the substances in the feed water that 
are insoluble or that become so under the usual conditions of boiler 
operation. It includes all the suspended matter, the silica, iron, 
aluminum, calcium (principally as carbonate and sulphate), and 
magnesium (principally as oxide but also as carbonate). Formulas 
for the computation of scale-forming ingredients are given on 
page 54. 
Foaming is the rising of water in the boiler, particularly into the 

steam space above the normal water level, and it is intimately con- 
nected with priming, which is the passage of water mixed with steam 
from the boiler into the engine. Foaming results when anything pre- 
  

1 Idem, p. 82.
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vents the free escape of the nascent steam from the water. It is be- 
lieved to be due principally to sodium and potassium, which remain 
in solution after most of the other bases are precipitated as scale and 
which increase the surface tension of the water. The increased sur- 
face tension tends to prevent the steam bubbles from bursting and 
escaping. Other factors undoubtedly affect or cause foaming, but 
sodium and potassium are the chief agents. The principal ill effects 
of foaming are that the water carried over with the unbroken steam 
bubbles may injure the engine, and that it may cause dangerously 
violent boiling. Where waters that foam badly are used it is neces- 
sary to “blow off 7 the water at frequent intervals to get rid of the 
rather concentrated sodium and potassium. A formula for comput- 
ing the amount of foaming ingredients is given on page 54. 

Corrosion, or “ pitting,” is caused chiefly by the solvent action of 
free acids on the iron of the boiler. Many acids have this effect, but 
the chief ones are those freed by the deposition of hydrates of iron, 
aluminum, and especially of magnesium. The acid radicles that 
were in equilibrium with these bases may pass into equilibrium with 
other bases, thus setting free equivalent quantities of CO, and HCO, ; 
or they may decompose carbonates and bicarbonates that have been 
deposited as scale; or they may combine with the iron of the boiler, 
thus causing corrosion; or they may do any two or all three of these. 
Even with the most complete analysis this action can be predicted 
only as a probability. If the acid thus freed exceeds the amount re- 
quired to decompose the carbonates and bicarbonates it corrodes the 
iron. The danger from corrosion obviously lies in the thinning and 

weakening of the boiler, which may result in explosion. The formula 
for the corrosive tendency * used in computations based on the anal- 
yses expresses the relation between the reacting values of magnesium 
and the radicles involving carbonic acid. If cis positive the water is 
corrosive, for this represents an excess of magnesium over carbonate 
and bicarbonate. If ¢—0.0499 Ca (the reacting value of the calcium) 
is negative the carbonate and bicarbonate taken together can hold 
both the calcium and magnesium, and corrosion will not be caused 
by the mineral constituents. If ¢—0.0499 (a is positive the ability of 
the carbonate and bicarbonate to hold the calcium and magnesium is 
uncertain and corrosion is uncertain. These three conditions may 
be represented by the symbols C (corrosive), N (noncorrosive), and 
(?) (corrosion uncertain). (For formulas see page 54.) 
In working with the assays it is necessary to restate the conditions, 

as the amounts of calcium and magnesium are unknown. One-fif- 
tieth of the total hardness is equivalent to the reacting value of cal- 
cium and magnesium, and H divided by 230 (or 0.004 H) is equiva- 
—   

1 Mendenhall, W. C., Dole, R. B.,, and Stabler, Herman, op. cit., p. 65.
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lent to the reacting value of magnesium on the assumption that 
(Ca=6 Mg, a ratio which gives magnesium its smallest probable 
value relative to calcium. The reacting values of carbonate and bi- 
carbonate are represented, respectively, by 0.033 CO, and 0.016 

HCO, each coefficient being the ratio of the valence of the radicle 
to its molecular weight. The following propositions result: : 
“If 0.033 CO,+0.016 HCO,>0.02 H, then the mineral matter will 

not cause corrosion. 
- If 0.033 CO,+0.016 HCO, < 0.004 H, then the water is corrosive. 
If 0.033 CO,+-0.016 HCO,<0.02 H but>0.004 H, then corrosion is 

uncertain. 

Scale formation, foaming, and corrosion are the principal criteria 
in rating waters for boiler use, but their evaluation is a matter of 
personal experience and judgment. The committee on water service 
of the American Railway Engineering and Maintenance of Way As- 
sociation has offered two classifications by which waters in their raw 

state may be approximately rated, but, as their report states, “it is 
difficult to define by analysis sharply the line between good and bad 
water for steam-making purposes.” Their tables, which are given 

below with the amounts recalculated in terms of parts per million, 
were used in rating the waters for this report. In every case the less 
favorable of the two ratings was given. 

Ratings of water for boiler use according to incrusting and corroding ingre- 
dients and to foaming ingredients.® 

  

  

    

  

                  

Incrusting snd corroding ingredi- Foaming ingredients. 

Parts per million. Parts per million. 

RS gt Classification, Classification.c 
More Not more More | Not more 
than— than— than— than— 

A 90 | Good. PART 150 | Good. 
90 200 | Fair. 150 250 | Fair 

200 430 | Poor. 250 400 | Bad. 
430: Le Bad. 00. sine. Very bad. 

e Mendenhall, W. C., Dole, R., B,, and Franek Homan, Ground in San 2 Toain Valley, Calif.: 
U.S. Geol. Survey Water-Supply {hon 398 
hg Talia San ir Hainteunes 0 7 ih Proe., vol. 5, p. 595, 1904. 

Quality of water for domestic use—Waters whose hardness does 
not. exceed 200 parts per million and which are sufficiently low in 
mineral matter to be palatable are satisfactory for drinking and 
cooking. Although waters high in hardening constituents can be 
used for drinking they are unsatisfactory for cooking and launder- 
ing. Hardness exceeding 1,500 parts per million makes water unde- 
sirable for cooking, and water much softer than that consumes
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excessive quantities of soap in washing. Approximately 200 parts 
per million of carbonate, 250 parts of chloride, and 300 parts of sul- 
phate can be detected by taste. Considerably higher amounts of 
these constituents can be tolerated by a human. being, but more than 
300 parts per million of carbonate, 1,500 parts of chloride, or 2,000 
parts of sulphate is apparently intolerable to most people. How- 
ever, local conditions and individual preference largely determine 
the significance of the terms “good” or “bad” as applied to the 
mineral quality of water for domestic use. 

CONTAMINATION. 

Water supplies may become contaminated in various ways, chiefly 
by industrial and manufacturing wastes, by the washing in of sur- 
face drainage, or by sewage. The objectionable materials derived 
from industrial wastes are largely chemical; those derived from sur- 
face wash or sewage are organic, the germs of disease. As industrial 
wastes do not frequently pollute ground-water supplies, they are 
passed over briefly in this report. Sea water causes serious trouble 
in parts of the Norwalk area but need not be considered except in 
a strip along the shore of Long Island Sound. Sewage is a very 
serious danger and is of various sorts, including animal excreta, 
human excreta, and kitchen wastes. It is only through a nearly 
criminal neglect of the elementary principles of hygiene and sanita- 
tion that these substances ever get into water supplies. Wells should 
never be constructed where there is any possibility of underflow 
from barnyards, latrines, or kitchen drains. No spring that is thus 
wrongly situated should be used. No barnyard, pigpen, latrine, or 
kitchen drain should be built in a situation where it might pollute a 
well or spring. No rule can be laid down as to the direction of flow 
of the underground water, though it is in general the same as the 
direction of slope of the surface of the ground. Similarly no rule 
can be given as to what may be considered a safe distance between a 
well or spring and a source of pollution. To be safe this distance 
should always be made as great as possible. 

The excreta of all animals, especially of human beings, contain 
considerable amounts of chloride that has been taken into the body 

in the form of sodium chloride (common salt) and discharged in the 
same condition. The human excreta are richer in chloride because 
human beings are able to obtain more salt. Chloride is a normal 
constituent of all waters in Connecticut and is derived in part from 
the sea by the agency of the wind, which carries inland small amounts 
of salt-laden spray. There is, then, for every point a “normal” 
amount of chloride, the amount that is normally carried there by 
the wind. Along the shore of Long Island Sound it is rather large, 
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but inland it is small. The amount of chloride in normal waters of 
Connecticut has been determined for different parts of the State 
and shown on maps?! indicating the normal distribution of chloride 
by means of isochlors, or lines defining areas within which the 
waters in their natural state contain certain definite amounts of 
chloride. In the Suffield area the normal chloride is about 1.5 parts 
per million, and in the Glastonbury area about 2 parts. In the in- 
land portion (Ridgefield) of the Norwalk area the normal chloride 
is from 2 to 2.5 parts per million, but along the shore it is much 
greater. This wind-blown salt is almost the only normal source of 
chloride for waters derived from the crystalline rocks, the till, or 
the stratified drift, though it is possible that some of the sandstone 
waters have dissolved small amounts of salt that was included in 
the sediments during their deposition. Chloride may be readily and 
accurately determined by the chemist. Any water which has an un- 
due amount of chloride should be looked on with suspicion and 
should not be used in its raw state unless frequent bacteriologic ex- 
amination shows it to be indubitably safe. Many of the cases of 
typhoid fever that have occurred in the State have been traced to 
water supplies contaminated by human excreta. 

Nitrates may also be considered as indicators of contamination by 
sewage, for nitrogen exists in all excreta as nitrates or in forms 
readily convertible to nitrates through oxidation. Waters that 
contain more than 6 or 7 parts per million of nitrate should be 
looked on with suspicion and subjected to bacteriologic examination. 
A content of more than 12 parts per million of nitrate usually 
indicates gross contamination. Waters in which the total min- 
eral content is unusually high may be approved though the nitrate 
is a little high, whereas in waters with a low total mineral con- 
tent less nitrate is allowable. In general waters that are high in 
both nitrate and chloride indicate contamination by human ex- 

creta, whereas waters that are high in nitrate but contain only a 
normal amount of chloride indicate contamination by live stock. 
Although waters that contain less than 6 parts per million of chlo- 
ride are probably free from animal contamination, waters that have 
unusually little or no nitrate should be treated with suspicion, for 
sewage often contains denitrifying bacteria which destroy the 
nitrates and convert them to nitrites and perhaps to free nitrogen 
and ammonia. Because of the comparatively unstable character of 
the nitrogen in the nitrates, the nitrate content is a far less reliable 
indicator of pollution than chloride, which is chemically very stable. 
  
1 Smith, H. E., Connecticut State Board of Health Rept. for 1902, pp. 227-242, 

Gregory, H. E., and Ellis, E. E., Underground-water resources of Connecticut: U. S. 

Geol. Survey Water-Supply Paper 232, p. 168, 1909.
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It is possible in general to locate the source of excessive chloride 
or nitrate by inspection of the surroundings of the well or spring 
from which the sample for analysis was obtained. In fact, it is 
often possible on simple examination of the premises to predict that 
analysis will show excessive chloride or nitrate. 

In addition to making safe the location of a well, or spring by 
seeing to it that no potential source of pollution is near, precautions 
should be taken to prevent the entrance of surface wash. The 
ground around dug wells should be filled in and tamped enough to 
make rain water and drippings flow away from them and not back 
into them. An excellent protection is a concrete apron several feet 
wide on all sides of the well and sloping away from it. Cattle 

should be kept away from wells and springs by a fence, and they 
should be watered at a trough some distance away. Drilled wells 
should have the iron casing set firmly into the bedrock to prevent 
the entrance of shallow ground water, and the casing should extend 
a foot above the ground to keep out. surface wash. A little extra 

care, labor, and expense in the protection of a water supply will be 
well repaid by the feeling of safety gained, if not by the saving of 
cloctors’ bills and perhaps even of life. 

TABULATIONS. 

The results of the analyses and assays and the computations based 
on them are tabulated for each town ineluded in this report. 

Tables of analyses and assays comparing the waters from the vari- 
ous water-bearing formations are given on page 64. Within each 
table the data have been grouped according to the geologic for- 
mation from which the waters were obtained, and the average 
amounts of each constituent are reported, together with the number 
of analyses or assays used in obtaining the average. Figure 12 is a 
graphic representation of the table comparing the groups of analyses. 
The analyses of dolomite water and beach-sand water are not plotted 
except as they are involved in the general average of the 25 analyses. 

With the possible exception of the analyses of waters from strati- 
fied drift and till, the number of analyses available is too small to 
represent adequately the average composition of waters from the 
rarious water-bearing formations. As it is inadvisable to draw 
generalizations from these data regarding the quality of water by 
formations, the graph (see fig. 12) and tables of averages are pre- 
sented with that understanding and are not intended to be inter- 
preted as conclusive. 

The presence of carbonate in waters is dependent upon the con- 
dition of its chemical equilibrium with bicarbonate. As the
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Ficure 12.—Graph showing average composition, in parts per million, of waters analyzed, grouped according to water-bearing formations. 
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equilibrium is a variable, separate averages of carbonate and bicar- 
bonate are often difficult of interpretation. Thus it will be noticed 
in the table of averages of analyses that some of the waters con- 
tained no carbonate at the time of analysis, although it is possible 
that under certain conditions carbonate might be present in them. 
As a basis for more careful comparison of the waters it would be 
advisable to convert the bicarbonate into carbonate by dividing the 
figure for bicarbonate by 2.03. 

Averages of groups of analyses of waters from the water-bearing formations of 
the Norwalk, Suffield, and Glastonbury areas, Connecticut. 

[Parts per million except as otherwise stated.] 
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a Only analysis available from this formation. 

Averages of groups of assays of waters from the various 1water-bearing forma- 
tions of the Norwalk, Suffield, and Glastonbury areas, Connecticut. 

[Parts per million except as otherwise stated.] 
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TEMPERATURE OF GROUND WATER. 

The temperature of ground water depends on and tends to become 
the same as that of the material through which it circulates. A layer 
a few inches thick at the top of the ground varies greatly in tempera- 
ture every 24 hours, owing to the heating effect of the sun in the day- 
time and the radiation of heat at night. This phenomenon is particu-
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larly noticeable early in the spring, when the ground freezes hard at 
aight but thaws and becomes soft and muddy during the day. At a 
moderate depth these diurnal variations become negligible and only 
seasonal fluctuations of temperature occur. These seasonal flue- 
tuations of temperature correspond to the freezing of the ground 
to a depth of several feet in the fall and the spring thawing of 
this ground, which has remained frozen through the winter. 
At a still greater depth there are not even seasonal fluctuations and 
the temperature is uniform the year around. The depth of this zone 
of no seasonal fluctuation of temperature is believed to be 50 or 60 
feet. Its temperature tends to be the same as the mean annual 
temperature of the locality, and water which circulates through it 
tends to have the same temperature as the mean annual temperature. 
In the southern part of the Norwalk area the normal ground-water 
temperature is probably about 49.5° F., the mean annual temperature 
at New Haven, a place of similar situation. In the northern part 
of the Norwalk area the normal ground-water temperature is per- 
haps 1° lower because of the greater elevation and the greater 
distance from the ameliorating influence of Long Island Sound. 
In the Suffield area the normal ground-water temperature is probably 
about 48.5°, the mean annual temperature at Hartford. This will 
also hold for the northern or lowland part of the Glastonbury area, 
but in the southern or highland part the normal ground-water 
temperature will be half a degree or a degree lower. In the region 
of no seasonal fluctuation of temperature there is a rather uniform 
increase of temperature with increasing depth, due to the internal 
heat of the earth. This amounts to 1° F. for every 50 to 100 feet 
increase in depth, so that deep drilled wells usually get slightly 
warmer water. 

Springs and wells whose waters have traveled a considerable 
distance in the zone of no seasonal fluctuation should have this 
temperature uniformly the year around. If the circulation has been 
in large part in the zone of seasonal fluctuation the water will be 
warmer in summer than in winter. It seems probable that springs 
on north slopes, where the heating effect of the sun is at a minimum, 
would be a little cooler than normal, and springs on south slopes, 
where insolation is at a maximum, would be a little warmer than 
normal. Because of this factor and because of the increase of 
temperature in depth, the actual temperature of the water is of less 
importance in determining whether water has circulated near the 
surface or at considerable depth than the uniformity of the tempera- 
ture the year around. : 

  
  

1 Summaries of climatological data by sections: TL 8S. Weather Bureau Bull. 2, pt. 2, 

see. 105, p. 11, 1905. : 
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DETAILED DESCRIPTIONS OF TOWNS. 

DARIEN. 

AREA, POPULATION, AND INDUSTRIES. 

Darien is on the southern border of Fairfield County, between 

Stamford and Norwalk. Long Island Sound forms the south 
boundary and Noroton River the west boundary. The east boundary 
in part follows Fivemile River. The area of the town is about 13 
square miles, of which 3 square miles, or about 25 per cent of the 
whole area, is wooded. 

The territory was taken from Stamford and made a separate town 
in 1820. In 1910 the population was 3,946, an increase of 830 in the 
decade from 1900. The mean density of population is 312 to the 
square mile. The following table gives the population at each cen- 
sus and the per cent of change during the preceding decade: 

Population of Darien.” 

  

  

        

~ Popula- | Per cent one Popula- | Per ceni 
Year, tion. change. Year. tion. change. 

| i 

17 pee ee IE LABEL RE GT) eh 1,808 | tl 0 
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a Connecticut Register and Manual, 1915, p. 633. 

There has been growth in every decade except that from 1830 to 
1840. In the following decade, 1840 to 1850, there was an unusually 
large growth, due presumably to the opening of the New York & 
New Haven Railroad in 1849. During the last two decades there has 
been a relatively great increase in the population which is dependent 
in large part on the proximity of New York City. A number of 
extensive and beautiful residential estates have been established in 
Darien, and it is probable that this sort of development will con- 
tinue. The growth for the next few decades will probably be mod- 
erate and steady. Darien and Noroton are the principal settlements. 
Both have stations on the main line of the New York, New Haven & 
Hartford Railroad. A trolley line connects Stamford and Norwalk 

and runs through Darien. Post offices are maintained at Darien, 
Noroton, and Noroton Heights, and the outlying districts are served 
by rural delivery. The Boston Post Road, one of the State trunk- 
line highways, runs east and west near the south boundary of the 
town. About 4 miles of its length is in Darien, and it connects all 
the shore towns between Bridgeport and New York. In addition, 
there are about 60 miles of road worked by the town and a number 
of miles of semipublic roads privately maintained. The town roads
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are excellent and are constructed in part of macadam and in part of 
gravel. 

The principal industries of Darien are agriculture and oyster 
farming. The residential estates directly and indirectly furnish 
employment to many of the inhabitants. 

SURFACE FEATURES. 

Darien, although it lies near sea level, must be included in the 
western highlands of Connecticut because of the character of its 
bedrock and the topography developed thereon. The strongly ridged 
and furrowed surface of erosion has been depressed and in part 
submerged. Small estuaries alternate with peninsulas and make a 
very irregular shore line. The maximum elevation, about 260 feet 
above sea level, is found on several ridges near the north boundary. 

A long cycle of erosion had reduced this region to a plain. Sub- 
sequently this plain was uplifted and dissected, forming ridges and 
elongated hills that trend about north and south. The hills were 
somewhat worn down and the valleys partly filled with débris. In 
a strip of country about a mile wide along the shore there are many 
small knobs of solid rock which rise above the water level of the 
bays and above the salt marshes. It is believed that since its 
glaciation the region has been depressed relative to sea level, that the 
bays and estuaries are drowned valleys, and that the peninsulas are 
partly submerged ridges. Plate VIII, 4, a view in the southeastern 
part of the town, shows an estuary bordered by salt marshes above 
which rise small, wooded, rocky hills. 

The eastern part of the town is drained by Fivemile River and 
the western by Noroton River. The central part of the town is 
drained by Stony Brook and a second unnamed brook. These streams 
rise just beyond the north boundary of the town and are about 5 
miles long. There are also a few short brooks in the south part of the 
town that drain directly into the Sound. 

WATER-BEARING FORMATIONS, 

Schist and gneiss— Three bedrock formations have been recog- 
nized in Darien '—Becket granite gneiss, Danbury granodiorite 
gneiss, and Thomaston granite gneiss. 

The Becket granite gneiss, which underlies a small area along the 
north portion of the Fivemile Brook boundary, is of complex origin— 
that is, it is a schist, into which a great deal of igneous material has 
been injected, thus altering its character. The rock consists of ill- 
  

i Gregory, H. E., and Robinson, II. H., Preliminary geological map of Connecticut: Con. 

necticut Geol. and Nat. Hist. Survey Bull. 7, 1907.
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defined alternating bands of gray schist and sheets of granitic and 
hornblendic material. 

The Thomaston granite gneiss is the bedrock in a small area in 
the northwest corner of the town and a larger area around and south 
of Noroton. Originally it was granite composed essentially of 
quartz, feldspar, and mica with minor quantities of accessory 
minerals. Subsequent mashing has given it a moderately pro- 
nounced gneissic texture expressed by dark bands that are relatively 
rich in black mica. The degree to which this texture is developed 
varies from place to place. 

The Danbury granodiorite gneiss 1s similar to the Thomaston 
granite gneiss except that it has hornblende in addition to quartz, 
feldspar, and mica. Its gneissic character is in general less pro- 
nounced but is everywhere clearly distinguishable. This formation 
underlies most of Darien. 

The water-bearing properties of the three bedrocks are so much 
alike that they may be considered together. Interstitial water is 
‘almost if not entirely absent. A number of elongated openings, 
fissures, and joint cracks exist in-these rocks. Water which has 
fallen as rain and snow and been absorbed by the unconsolidated 
mantle rock may be transmitted ultimately to the intricate net- 
work of intersecting fissures in the bedrock. Wells drilled into the 
rock are apt to intersect one or more such water-bearing crevices 
and to obtain moderate supplies. In general the fissures are more 
abundant in the higher zones of the bedrock than farther down. It 
is therefore better policy to abandon a well that is unsuccessful in 
the first 300 feet and to try in a new place, rather than to drill 
deeper. This is shown by the following table compiled from the 
data on drilled wells given on page 74. The wells have been grouped 
according to depth, and the ratio of the yield (in gallons per 
minute) to the depth computed. The number of gallons per minute 
obtained for each foot drilled is in general less in the deeper groups 
than in the shallower groups. 

Relation of wield of drilled cells to depth. 

  

  

          

Depth of wells (feet) ...................... 0-99. | 100-199. | 200-209. | 300-309. | 400-499. Mang 

Numberof welld........c.. sei oe - 7 8 3 3 5 4 
Potaldopih...... oad atic ad feet. . 529 1,093 694 | 1,027 2,145 3,468 
TotalyieMd........... gallons per minute..| 42.5 39 4.5 |. 23.5 94 32.5 
Average yield............ rid i do... 6 5 5 i 8 19 7 
Yield per foot of drilling............ do... . 080 . 036 -021 .023 . 044 . 009 

  

The depths of 40 drilled wells in Darien were ascertained. They 
range from 65 to 1,465 feet and average 266 feet. The yields of 30 of
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these wells average 8 gallons a minute. A few of them yielded no 
water, and the greatest yield was 50 gallons a minute. 

No general statement can be made as to the direction and extent 
of the water-bearing fissures inthe town. Systems of fissures, or a set 
of two or three systems, are developed locally. One system is roughly 
horizontal and is cut by one or two steeply inclined fissure systems. 
One of the inclined systems tends to dominate the other. It is said 
that on the east side of Long Neck Point there is more probability 
of obtaining salt water in deep wells than on the west side. A pos- 
sible explanation of this condition is suggested in figure 13. A 
system of strong fissures striking north and dipping west would be 
likely to carry sea water into wells near the east shore, for the 
fissure cut by such wells crops out under the waters of the Sound. 

The fissures cut by drilled 
wells on the west side of 
the peninsula would be 
fissures that crop out 
above sea level. The out- 
crops of bedrock on Long 
Neck Point are so few 
that the direction of the 
fissure systems could not . 
be ascertained. 

It is impossible to make Ficuvre 13. Hypothetical section of Long Neck 

a general statement as to Pout Donen 
how near the shore a well may be drilled with certainty of avoiding 
pollution by sea water, because of the great irregularity of the fissure 
systems. However, it seems inadvisable to drill within 500 feet of 
the shore, or on a small island. 

7ill.—Overlying the consolidated bedrock in Darien are found 
three types of mantle rock—till, stratified drift, and the muds of the 
salt marshes, the last of which, however, are not an available source 
of water supply. 

Till is the material formed by the plowing and scraping action 
of the great ice sheet that overrode the region in glacial time. It 
consists of a thoroughly mixed mass of débris of all kinds of material 
in fragments which range in size from the finest of rock-flour par- 
ticles to boulders weighing tons. It comprises a matrix of sand, silt, 
and rock flour in which are embedded pebbles, cobbles, and boulders. 
Between the smaller particles are minute interstices that are capable 
of absorbing rain water, of storing it, and of giving it out slowly 
to wells and springs. Wells dug in till, unless unfavorably situated, 
will yield small but fairly reliable supplies of water, Forty-three 

w E. 

  

    Sea level 
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such wells were measured at Darien in September, 1916. Data re- 
garding the depths found are given in the following table: 

Summary of wells dug in till in Darien. 

  

Total | Depth to] Depth of 
depth. water, water. 

    

Feet. Feet. Feet. 
he (Pe BSE Ea be SU SET FPO IEE ER Ee 55.0 35.0 20.6 
NTE a rr a say alan 6.7 3.1 pir 
po RO We Be he AL IE NEE Sen BN LL CLR EMS Cl pa 19.6 13.3 6.4         

Twenty-six of the wells were said to be unfailing, and eight were 
said to fail. The reliability of the remaining nine wells was not as- 
certained. 

Stratified drift.—Along Norwalk River and Fivemile River and 
in other valley bottoms till is absent and stratified drift constitutes 
the mantle rock. This drift is a water-laid deposit formed for the 
most part by the reworking of the materials of the till. The dif- 
ferent sizes have been sorted from one another and laid in dis- 
tinct beds and lenses. Because of the elimination to a great extent 
of fine particles from the spaces between the larger ones, this type 
of deposit is more porous than till. Tt not only can contain more 
water, but because of the greater size of the passages it will transmit 
water more readily. This greater porosity makes it a better source 
of water than till, except where the body of stratified drift is in a 
bad topographic situation from which the water may readily seep 
away. The wells of the Tokeneke Water Co. and two domestic wells 
(Nos. 28 and 29) in Darien are dug in stratified drift. One spring, 
No. 72 (see map, Pl. II), 1s at the foot of a terrace scarp and at 
the inner edge of the flood plain of Fivemile River. This spring was 
yielding about a gallon a minute in September and had a tempera- 
ture of 51° F. 

QUALITY OF GROUND WATER, 

The accompanying table gives the results of two analyses and two 
assays of samples of ground waters collected in the town of Darien. 
The waters are low in mineral content, are very soft, and are suit- 
able for boiler use. In so far as may be determined by chemical 
investigation of the mineral content of these waters they are accept- 
able for domestic use. No. 16 and the composite sample, No. 71 
and T1A, are calcium-carbonate in type. Nos. 49 and 54 are sodium- 
carbonate waters.
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Chemical composition end classification of ground caters in Darien.” 

[Parts per million. Collected Dee. 9, 1916; analyzed by Alfred A. Chambers and C. H. Kidwell. 
Numbers of analyses and assays correspond with those used on PL. I1.] 

  

  

    

  

      

   
     

li 

Analyses.b Assays.c 

| 
6 | 71, 71A a49 54 

| 

s 2 | 
Sea BIO. a Ta a BR eA 33 ! 20 FRE I TRG ru 
Mon(le). .c.. oli NE 2 ie EL NEE SO .40 | py i 3 0.41 0.26 
rE TL REE Rm SOR SIRS CL ISD SLR NG STD 0.6 | {Re RE Sa PR RRR 
Magnesium (Me). or, ee is ra 4.5 | EE ESE A Re 
Sodium and petassiom (Na +E Je... oon initia | eine La EY 11 
Corbenateragiole (C0)... oie ts re ate rl ! 5.3 61 0 .0 
Biearbonatoradiele (HCO)... . cists anna 51 | 3 | 30 27 
Sulphiateradicle (80s)... oc. ciate i te 591 a8 due 9 8.0 
Chiorideradiele (CF. . ...... ilo cds 00 30 ne 3.6 | 0.6 | 4.2 4.2 
Nirateradiclo (NOY. =... oo i .43 | ow 3 RR a Lr 
Total dissolved SOHATAE 380° €.cvnunen' vi viineiiennicunnnnnann ds es Rn ER 67 
Total hardness as CaCO;..... €42 e 38 23 14 
Scale-forming constituentse 69 55 50 { 40 
Fomine cons ItOonISe, . . 0... havi ciara ba ad ive as eaten 25 30 40 | 30 

Chemical choral. iu i. linia ideias ss tins sins aunaib ets Ca-CO3 | Ca-CO3 | Na-CO3 | Na-CO; 
Probobility 6FeoProSIOnS... 0. itidsivi ci ivi tnshnnusone (?) €?y N: 4 N 
Quality ier boller use. vot. ui ui oui lads hs, tael. JG Good Good. | Good. Good. 
Quality fordomestlense. . ..... ii. citi lias a Good. | Good. | Geod. rood, 

| i   
aFor location and other descriptive information see pp. 72-74. 
b For methods used in analyses and accuracy of results see pp. 52-60. 
¢ Approximations; for methods used in assays and reliabitity of results see pp. 52-60. 
d Collected December 7, 1916, : 
€ Computed. 
f Based on computed quantity; (?)=corrosion uncertain; N=mnoncorrosive. 

PUBLIC WATER SUPPLIES. 

Two companies supply the residents of Darien with water. The 
Noroton Water Co. has been supplying Darien, Noroton, and Noro- 
ton Heights in Darien and a few customers in Glenbrook in Stam- 
ford since 1911. It buys its water by meter from the Stamford 
Water Co. and distributes it by gravity under a pressure of 55 to 
65 pounds to the square inch through 15.6 miles of main pipe to 
96 hydrants and 406 metered service taps.! The 2,500 people that 
are supplied consume an average of 194,000 gallons a day. Mr. 
Harold H. Mead, the superintendent, stated in 1916 that the winter 
consumption is only two-thirds as great as the summer consumption. 
The company owns two reservoir sites, one in North Stamford and 
one in New Canaan, which will eventually be used. 

The Tokeneke Water Co. is a subsidiary of the Tokeneke Cor- 
poration which has made an extensive land development in the 
southeast corner of the town. Service was begun in December, 

1909. At present water from two large dug wells in stratified drift 
is pumped to a steel standpipe of 46,500 gallons capacity, and is 
distributed by gravity through 3.5 miles of mains to 16 hydrants 
  

1 Connecticut Public Utilities Commission Rept., 1917.
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and 81 service taps. The pressure is from 40 to 60 pounds to the 
square inch. There are two single-acting triplex Gould pumps of 
64-inch bore and 8-inch stroke, driven by upright single-cylinder 
gasoline engines. The capacity of each pump is said by Mr. Charles 
F. Barker, “the superintendent, to be 150 gallons a minute. A small 
single-acting triplex Gould pump, of 3}-inch bore and 4-inch stroke, 
that has a capacity of 25 gallons a minute and is driven by an electric 
motor, is used as an auxiliary. 

The site of the wells was originally a terrace, but in excavating 
gravel for road building it has been cut down nearly to the level of 
the flood plain. Plate VIII, B, shows the fact of the remaining 
portion of the terrace and the character of the stratified drift at 
this point. Plate IX, 4, shows the pumping plant and the roofs 
of the wells. At the left is well No. 2 (No. 71A on the map, Pl. II), 
which is 32 feet in diameter and 13 feet deep, at the center is the 
pump house, and at the right is well No. 1 (No. 71 on the map), 
which is 15 feet in diameter and 10 feet deep. According to Mr. 
Barker, if pumping is done at the rate of 150 gallons a minute and 
water 1s taken from both wells the drawdown, or depression of the 
water level, is about 2 feet. If well No. 1 is pumped alone the 
water is depressed to the suction limit in 3 or 4 hours. If well No. 2 
is pumped alone the drawdown is about 2% feet, but the water in 
well No. 1, 100 feet away, is lowered about 6 inches. Mr. Barker 
estimates the daily consumption in the summer months to be 60,000 
to 70.000 gallons a day. but only a third as much in winter. 

RECORDS OF WELLS. 

Wells dug in till in Darien. 

  

    
  

                

= 8 
g3 | & | 8, |ZF 

No.on Topographic|-= 9 S {ag | oF 2 p 
PL IL owner stuation. [853 = |E3 == Big L rhenarks 

52F £ | 2% | Ex | 
DN Se=! = + | gy - = E : a | 

Feet. | Fecet.| Feet.| Feel. i 
; Bl PRP TA Slope 130 125.021.8387 3.2! W i rig....| Nonfailing. 
+ 3a Hei SE. Seles Daa Ga RE On 0. 1304: 24. 1:°16.6.] 7.5%... do, <...-. | Do. 
TH By RE ene Se) De do. 205 {18.6 110.2] 8.41}. .... 2 sate ahl ! Do. 
21 Wm. B.Clark..... Plateau 205 | 26.2 | 10.1 | 16.1 | Chain pump. Do. 
"SMEG SSR ERR aT do..... 205 { 19.3} 10:1} 9.21..... dele] 
I REESE eel Slope 240 | 16.1 { 6.2 | 9.9 | Windlassrig st 

house pump. 
CEH. Vo Miller... oo desi) do... 235 | 18.5 | 14.1 | 4.4 | Chain pump....| Fails. 
BEELER ee fer i, TEI do... 230 1 20.9 13.9} 7.0 | Windlass Tie 4 Nogjahine. 
+ 3 rea We RE es Plateau. . 190 | 17.9 | 14.7 | 3.2 | Chain pump. Do. 

Wd Siopo.:.. Snmyy ERE e Be Ti do... Do. 
tt EC BOR SRT Cs do... 180 | 15.1 | 9.5} 5.6 {| Windlassrig. Do. 
12 { John Straks........ Plain... 170 | 17.6 | 14.2 | 3.4 | Windlassrig and Do. 

house pump. 
$A ee ae ea fr bean do. 1501 14.8112.8; 2.0 Deepawali Dap Do. 
Maat, Slope... 185 | 20.7 | 15.8 | 4.9 | Chain pump. ...| Abandoned. 
Yi; B.C.Bates. ........0. 5 do... 160 | 20.5 | 10.2 | 10.3 | House pump....| Nonfailing. 
19.1... it i Piin...... 7513.9: 75.2) LSI Norig.......... Do. 
2B Sr PS oa Slope... ...: 5114.2] 871 5.5] Chain pump... Do. 
27 I Sree PA SRR do... 7513190.04 16.1 | 2.9] Windlassrig.... Do. 
Ee REN Re Te do... 5000 26.3 423.2 1 3.1 L.... do... on ! Do.
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A. PLANT OF THE TOKENEKE WATER CO., DARIEN, CONN. 

  

    
  

  

B. STRATIFIED DRIFT PLAIN, EAST GRANBY, CONN.
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Wells dug in till in Daricn—Continued. 

  

  

  

    

            
  

  

  

  

a8 he o = 
ARE Caml 

No. on Topographic[2@ | = | <8 | S* : ; ci 
PL IL Owner. situation. |585| = | BE | £5 Rig. Remarks. 

doar Fy HR of | By 
= = A A+ 

Feet.| Feet.| Feet.| Fect 
203 3.C. Urlaub... ..; Hilltop....| 180 1 35.0420.0}15.0 (a) Nonfailing. 
IE SRR RE ORE Slope. ....: 88 117.8 134.3 5.5 | Windlassyig.... Do. 
1 Ee ee MRC CR, Plateau....| 165 | 30.6 | 16.8 | 13.8 |..... do. ovis Fails. 
15] Te SA NEE sre Slope. 160 | 27.5 | 13.4 | 14.1 | Chain pump....| Nonfailing. 
RR ae JR Plain. ..c 80 { 13.9] 87| 5.2 Windlassrig....} 
LE Be RSS CGN hi 40. .... 70 1 12.2} 11.1 | 1.1 | Two-bucket rig. Do. 
UE RE PR a Slope... ... 3016.4 11.3} 5.1} Windlassrig....! Do. 
YE ea SAT AE ET Plat. ....: 807 6.71 8.1% 3.6 House pump... 
LT IR Siepe.-..... 140 | 23.5] 15.7 | 7.8 | Chain pump....| Do. 
{1 Ie TR SH OT Seti iN 0 115-144 B30 te) do: rae: | Fails. 
49} Misses Brady......}..... do... 65 | 11.4] 8.0| 3.4 | House pump..... Fails. For assay 

} see p. 71. 
Le Plt ait rR TEEN SE do. .... 80118.5{12.3} 6.2 Chain pump....} 
LE PE AT RE Sey MI Pham. 40:13:32.5 8.210.831... do... zi.x0. | Nonfailing. 
1: Go HR ES MP ET G0... 10| 9.0! 4.5 4.5 | One-bucket rig..! 
54 | James Kenealy....| Slope......| 11 {10.5| 7.6 | 2.9 | Chain pump. .... Nonfsiling; fresh 

water though 
only 125 feet 

| from well No. 
| - 83: For assay 
i seep. 71 

60 | James A. Trow- | Ridge...... 35: B30 S50 L200 de ay { Fails. 
bridge. 

GOA 1.55, doi... ind Slope. val... 2 LB RR LT RUE OE CR AL TR Se Do.() 
608 f:.... do... i haatilaaee do.....0...0. 200.6 TO Ln er i Do.(¢) 

|i Bana eid S0P Cte VIRAL la do..... 110 | 33.1] 20.1 | 13.0 {| Windlassrig....| Nonfaillng. 
60 {ui sade ae Plain... 304312.3 08.2 -3.91..... Roan i Do. 
BT a vA Brak Slops....... 45 117.2 13.3 | ‘3.9 | Chain pump. ...| Do.(d) 
SE EA EET SRE as Tt do..... 50} 16.04 12.7 }:3:3..... Go. =. 
rh EES sn a SRNR be. an do:.... Brevis gl do:i...500 
VS RS i Plain. ..... 13{ 85} 7.2 1.3 | House pump....| Fails. 

a Well is 20 feet in diameter. Pumped by electricity to tank. 
b Well is 300 feet east of well No. 60. 
¢ Wellis 150 feet south of well No. 60. 
dé Well is in a basin between two rock ledges. 

Wells dug in stratified drift in Darien. 

Eleva- 
; Depth 

| tion Depth 
No. on : Topographic i Total of 
PL IIL. Owner situation. poy ¢ | depth. | to | woter Rig. Remarks. 

ater, |; « 1 
level. nm we! 

Feet, Feet. | Feet. } Feet. 
ve AR ear Slopa......- 25 25.0 23:2 1.8 | House pump.. 
y's! 3 FE Sevan sets Ploin....... 20 23.9 19.3 4.0 JeeeeeG0s.0nq.-..| NONHIlinE, 
71 | Tokeneke Water |..... 4o...... 15 10.0 6.5 3.5 (a) Nonfailing. 

Co. For analysis 
see p. 71.0 

TALL AOE | Pp dono 15] 13.0 8.0 5.0 (¢) | Do.               
  

a Well is 15 feet in diameter; will yield 150 gallons a minute. 
b Sample collected for analysis is composite of Nos. 71 and 71A. 
¢ Well is 32 feet in diameter; will yield 150 gallons a minute, There is some interference between this 

well and well No. 71, which is 200 feet farther south. 

 



74 GROUND WATER IN NORWALK AND OTHER AREAS, CONN. 

Drilled wells in Darien, 

|     

  

   

  

   
     

   
   

      

                             

i Depth| Depth Yield 
Ng. on Topographic |] Total Diam-| per ii 
PI Orpen situation. |3POVe| depth | to | tO eter. | min- Remarks. 

ute. level 

Fect. | Feet, | Feet, | Feet, |Inches.| Galls. 
15 {|.Col. Edgerion...... Slope =... 3 ce SAE INTER SR Ae Lr Rh INO 
16:1 W.C. Humbert... |....0 do ..... 1151 125 43 13 il 5 | Water from 

gneiss. For 
analysis see 
Dp. 7% 

18 i Ernest Barthol.....}-ev-- 8n.....5 118 71 
20 | Sarah F. Leeson....}..... do 1051 110 
20s ELM, Smith... crelesan- do 95 75 3 
5B W-R.8.Bates......1u00es do. 45 189 3 

321i Johm A, Wesd...:. 0.000. do 90] 2 S 
35 +0. WW. Manry . ....o-juseen do. 30 | 400 8 
38 | Fordfield estate..... Plateat 120 { 150 6 

Soldiers’ Home..... Hill 140 | 503 8 (b). 
140 | 425 12 (¢) 8 50 (ec). 
30 1.-....5 
20 178 
i5 67 

Cg Re BOT Sia 10 7: 
461 W. BM. Weed......-- 15 6 Sibhuy brack- 

ish. 
47 | John H, Shipway... STG SR A a et er een He a od Weel e 

- 48 | Eliza Birdsell 60 | 110 13 13 6 3% 
Fred Wecke 17 20 6 4 

SPDT RCE TNE 14 
TORETh RE NR JR 3 
REE HEIR El Dry. 
TINIE PNEROR BRT 11 | Water salty. 
Grr in TRRSIY SOD YL Do. 

Oifouiasnaimessrnninnsssn . 
i a aE 25) 

20 20 ! 6 33 {(D. 
20 wl] 6.6 ji 

A FE, Fe 6 10 {| (k). 
d : Wir 6] Dry. | (3). 

63} A.B. Noxon. ...... Slates... yi 66% 9 18 6 2 
64 | Henry Brencher....|..... do... 7 78 18 5 6 10 
65 | Caroline E. Perry...|..... do....o 75 7 9 60 6 5 
651 103. Mead. ooveovocifecens do..... 60 | 153 6 2 6 3 
69 | Miss Zada Dean....|..... do... 60 | 103 2 15 6 5 
70 | Dr, J. F. Pentecost.}..... do..... 40 | 410 5 20.3. 500 8 | (m). 
7330. D. Albrecht... J. .0 7 de ..... 65 128 20 i8 6 2 
781 Mrs. 8, C. Petty .oudene de... 50 96% 5 10 6 20 
78 | Fred H. Rowan....| Plain...... 15} 327 9 10 6 | 3% 

a Abundant. 
b For further description see U, 8. Geol. Survey Water-Supply Paper 232, p. 90, 1909. 
¢ Op. cit., p. 91. 
@ Water potable, though slightly brackish, 
e Salt water, although 500 feet from shore. h; ; ; 
f Four drilled wells on this island. Two were drilled to between 75 and 100 feet deep, where the drills 

were blocked by slanting fissures. The other wells 2re about 200 {eet deep and yield salty water. 
g Wellis 150 feet west of well No. 56. 
h Wellis 300 feet northwest of well No. 56. 
¢ Drilled in 1902; yielded 10 gallons a minute of fair water at first. The yield soon dropped to 4% galions 

aminute, and in four years to 3} gallons a minute; 175 feet from shore. . 
J Drilled in 1904; 150 feet southwest of well No. 61 and 125 feet from shore. Water is salty. i 
k Yielded 18 gallons a minute at a depth of360 feet at first, but after four months it failed, Deepening 

to 460 feet gave a yield of 1 or 2 gallons, Seventy-five pounds of 70 per cent dynamite was exploded at the 
bottom of the well, but with no effect. A second shot of 50 pounds brought a Jie of 10 gallons a minute. 
This water was fresh at first, but later became brackish. Well is 220 feet south of well No. 61. 

? Well is 175 feet from shore and 100 feet south of well No. 61. ‘ 
m Well yields 1} gallons a minute at depth of 75 feet; 5 to 6 at depth of 150 feet; 7% at depth of 200{eet; 

and 8 to 10 at full depth of 410 feet. 

NEW CANAAN. 

AREA, POPULATION, AND INDUSTRIES. 

New Canaan, in Fairfield County, Conn., is one of the second tier 
of towns north of Long Island Sound. To the north is part of 

Westchester County, N. Y., on the west is the north part of Stam- 
ford, on the south is Darien, on the southeast Norwalk, and on the 
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east Wilton. Silvermine Brook forms part of the eastern boundary 
and Rippowam River part of the western boundary. The total area 
of the town is 23 square miles, of which 11 square miles, or 45 per 
cent, is wooded. The woods are for the most part in the valleys 
and on the steep slopes, whereas the broad hilltops and ridge crests 

are cleared. 
The territory which now constitutes New Canaan was taken from 

Stamford and Norwalk in 1801 and incorporated as a separate town. 
The population in 1910 was 3,667, an increase of 701 from 1900. The 
borough of New Canaan had about 1.672 inhabitants. The density 
of population of the town as a whole was 160 to the square mile. 
The following table shows the population at each census and the per- 
centage of change in the decade preceding: 

Population of New Canaan, 1810-1910.¢ 

  

  

            

Popula- | Per cent > Popula- | Per cent 
Year. tion. |of change. Year. tion. |ofchangs. 

ER OE See ge L390. 0 IE IE ON 2,479 10 
ee SR x CS LR OR 2,673 + 7 
i ROP nr 0 i, wo TL WELL eR Aer ee 2,701 
ARERR a 2.207 OY O00, cede dines ies vrs 2,968 +10 
Sa 2,600 PL en RR EL SR 3,667 24 
IE ae oy +7 

  

a Connecticut Register and Manual, 1919, p. 639. 

There has been growth in every decade except that from 1860 to 
1870, when there was a decrease for which no explanation is appar- 

ent. The large increase from 1830 to 1850 may be due in part to 
the opening of the New York & New Haven Railroad in 1849. The 
increase from 1890 to 1910 is presumably the result of the develop- 
ment of this region as a commuting residential district tributary 

to New York City. It is prooable that this growth will continue, 
especially if a proposed railroad from Greenwich through the north 
part of Stamford and New Canaan to Ridgefield and Danbury is 
constructed. At all events such a possibility must be borne in mind 
in planning future development and utilization of the ground and 
surface water resources of the region. 

The only built-up settlement in New Canaan is the borough of 

New Canaan, incorporated in 1889. There is about 70 miles of road 

in the town, which is in general well kept up, and there is a good 

deal of tar-bound macadam. New Canaan is reached by the electri- 
fied New Canaan branch of the New York, New Haven & Hartford 
Railroad, which joins the main line at Stamford. Stages run be- 

tween New Canaan and Norwalk. There is a post office at the 
borough, and rural-delivery routes serve the outlying parts of the
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town. The principal industries are agriculture, the raising of nurs- 
ery stock, and the manufacture of shirts and overalls and of wire 
goods. 

SURFACE FEATURES. 

New Canaan lies on an upland which is dissected by valleys 150 
to 200 feet deep that lead south-southwestward. The interstream 
spaces are broad ridges with gently rolling crests and steep flanks. 
The profile in figure 14 is drawn across the town a little north of the 
borough and shows the broad plateau cut by the shallow valley of 
Fivemile River, and bounded by the deeper valleys of Rippowam 
and Silvermine River. Formerly the surface was nearly level, but it 
has been tilted to the south-southeast. This tilting has established 
the general south-southeast courses of the rivers. Tributaries of 
Rippowam River drain about 5 square miles in the northwest corner 
of the town and the headwaters of Noroton River 7 square miles in 
“the southwest corner. A north-south strip 1 to 1} miles wide through 

’ 
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I'tcure 14.—Profile across New Canaan (4-4’ on Pls. II and III), showing undulating 

plateau and the valleys cut below it. 

the middle of the town is tributary to Fivemile River, which rises 
within the town limits. A similar strip along the east boundary is 
drained by Silvermine River. Near the head of Fivemile River is 
the reservoir of the New Canaan Water Co., and on Silvermine is 
the Grupe reservoir of the first taxing district of the city of Norwalk. 

The lowest points in New (lanaan are those where Noroton and 
Fivemile rivers cross the boundary about 115 feet above sea level, in 
the southwest and southeast corners of the town. The highest point 
is near the middle of the north boundary and is 620 feet above sea 
level. There is thus a range of elevation of about 500 feet. 

WATER-BEARING FORMATIONS. 

Schist and gneiss—The bedrocks which underlie New Canaan 
have been identified as belonging to four formations.! Underlying 
an area of 2 square miles in the northwest corner of the town is the 
Berkshire schist. It is a medium to dark gray well-banded schist. 
composed essentially of black mica and quartz with some garnet, 
feldspar, and other accessory minerals. The small mica scales have 
  

k Gregory, H. E., and Robinson, H. H., Preliminary geological map of Connecticut: 

Connecticut Geol. and Nat. Hist. Survey Bull. 7, 1907.
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in large part been segregated and turned parallel to one another, so 
that they form dark bands that alternate with quartz bands and give 
the rock its fissile, schistose character. There are many thin veins 
of white and pink granitic material injected along and across the 
cleavage planes. 

The bedrock of a circular area a mile in diameter in the north 
part of the borough and of an area half as large in the southeast 
corner of the town is the Danbury granodiorite gneiss. This gneiss 
1s a moderately coarse igneous. rock composed essentially of feldspar 
and quartz with black mica or hornblende or both. In this region 
there is a tendency for certain of the feldspar crystals to be larger 
than others and thus to give the rock a porphyritic character. Horn- 
blende is more abundant than elsewhere in the formation. Since its 
original consolidation from a state of igneous fusion, the rock has 
undergone metamorphism and has been changed to a gneiss. The 
gnelssic texture is similar to the schistose texture of the Berkshire 
schist in character but is far less well developed. There is less mica, 
and the hornblende is less cleavable, so that the rock splits into 
thicker slabs and with more difficulty. 

An area of about a square mile in the southeast corner of the 
town is underlain by the Becket granite gneiss. According to 
Gregory,' it was probably originally a 

granite which has been injected at different times and subjected to intense 

metamorphism while yet deeply buried within the earth. On this hypothesis 

the more granitoid phases are most like the original rock, and the schistose 

phases are most metamorphosed. The hornblendic and granitic beds were 

intruded before or during the chief metamorphic movement, and owe their 

position and alinement to the forces that produced the main foliation. Veins 

of quartz and pegmatite were intruded after most of the metamorphism had 

taken place, and certain intrusions indicate even a later stage of igneous 

activity. 

That it is of igneous origin, however, is not certain, for the evi- 
dence of its original character has been largely destroyed by meta- 
morphism. 

By far the greater part of the town is underlain by the Thomas- 
ton granite gneiss. It is a true granite in that the dominant min- 
erals are quartz, feldspar, and black mica, but like the other rocks 
of the region a gneissic texture has been imposed on it by meta- 
morphism, as is shown by the bands rich in dark mica which alter- 
nate with bands rich in light quartz and feldspar. In some places 
phenocrysts of feldspar, which give the rock a porphyritic character, 
are developed. The rock is light gray in general, but some parts 
have a pinkish tinge. : 
  

i Rice, W. N,, and Gregory, H. E., Manual of the geology of Connecticut: Connecticut 

Geol. and Nat. Ilist. Survey Bull. G, p. 65, 1906,
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The capacities of these four rock types for carrying water are 
about the same and may be discussed together. Because of their 
low porosity there is no appreciable amount of interstitial water. 
The schists are probably a little more porous than the gneisses be- 
cause of the presence of thin flat openings between the flakes of 
mica, but even this is inconsequential. The crustal disturbances to 
which this region has been repeatedly subjected have produced many 
joints and fissures which constitute an intricately interconnecting 
network of narrow but extensive channels. Other joints are due to 
shrinkage during the initial consolidation of the rock. When rain 
falls on the ground a portion of it is absorbed and slowly percolates 
downward. Most of this water, when it reaches the bedrock surface, 
will move approximately horizontally, but some will find its way 
into the joint system. In the upper zones of the bedrock the fissures 
are far more abundant than at greater depths, where they tend to be 
closed by the weight of the overlying rock. The water in the joint 
system may be recovered by drilled wells. It is highly probable 
that at any specific point one or more water-bearing fissures will 
be intersected before drilling beyond 250 to 800 feet. If none is cut 
it is better to try again in a new place than to drill deeper, for it is 
far less probable that a fissure will be cut between 300 and 600 feet 
in the old place. The depth of the drilled wells in New Canaan 
for which data were obtained averages 173 feet and ranges from 
86 to 300 feet. The yield of 14 wells averages 23 gallons a minute 
and ranges from 2 to 70 gallons. A few dug wells blasted down 
into rock also draw water from fissures, but they are not satisfactory 
in general. The fissures very near the surface of bedrock are very 
apt to fail in drought, but the blasted cavity is of some value in that 
it acts as a reservoir and stores some water. 

7éll—FEverywhere in New Canaan, except in parts of the valley 
floors and where ledges of rock outerop, the bedrock is covered by 
a mantle of till. The depth to bedrock in 13 of the drilled wells 
tabulated below averages 37 feet and ranges from 7 to 79 feet. These 
figures give some idea of the thickness of the till mantle. The till 
or boulder clay, or “hardpan” as it is locally called, is of glacial 
origin. The continental glacier which overrode this region from 
north to south plowed up and scraped away the soft rock and resid- 
ual soil and even removed some of the deeper unweathered rock. 
Projecting ledges and knobs of rock were torn away. The rock 
surface was smoothed, grooved, and polished by rock fragments em- 
bedded in the ice, and they in turn crushed, beveled, and polished 
one another. The resulting material, a heterogeneous mixture of 
pieces of rocks of many kinds and of all sizes from the very small
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particles of rock flour up to boulders weighing several tons, was 
plastered over the glaciated surface. Deposition was particularly 
concentrated in depressions and against the slopes of ledges and 
sharp ridges. 

The intimate mixing of particles that vary greatly in size makes 
the product low in porosity. There are no openings within the peb- 
bles and boulders that could hold water, and the spaces between 
them are filled with smaller particles. Moreover, the presence of 
fine material means that the spaces that do exist are very small 
However, there is a very appreciable pore space, and a considerable 

amount of rain water is absorbed and held. On account of the 
small size of the pores the water is transmitted very slowly, but 
wells dug in till will obtain supplies that are as a rule fairly reliable. 
Sixty-five such wells were visited in September and October, 1916, 
in New Canaan. The measurements made of the wells are tabulated 
on pages 81-82. The following table summarizes the data: 

Nwmmary of wells dug in till in New Canaan. 

    

  

    

Total Depth Dons 
depth. |towater.| "on 

: Feet. Feet. Feet. 
DOARITWIRE. . ov ur vied snr debiyye aiid dent fed due dh va so wh 28 UD aioe do dp 40.5 29.5 23. 
CL Seed a RRS Se 4 SN 3 J eel SIL lr le Tt AA 7.8 5.2 0. 
CLRID an SR PRR A Th eh ET Cal SN A A RSS a CR 19.6 i4.4 5.     

The reliability of 51 of these wells was ascertained; 33 were said 
to be nonfailing and 18 to fail. The springs in the table on page 
83, with the exception of No. 56, are in till. 

Stratified drift— Stratified drift, which may replace till as the 
mantle rock, is found in New Canaan only in parts of the valley 
floors. The map (Pl. IIT) shows the areas of stratified drift along 
Rippowam, Fivemile, and Silvermine rivers. This type of de- 
posit has been formed by the action of running water as is shown 
by the well-washed, sorted, and stratified character of the material. 
The source of the material is in large part till, but a little of it has 
undoubtedly been derived directly from the bedrock. The agent 
has been for the most part the streams that now occupy the valleys. 
In other parts of the State large volumes of melt water, derived 
from the receding glacier, built up extensive deposits of stratified 
drift. However, the questions of the precise source of the material 
and of the particular transporting agency are not essential to a 
consideration of the deposits as a source of ground water. The 
important facts are its character and distribution. It is char-
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acterized by sorting into distinct beds within which the particles 

are of relatively uniform size. Different beds and even adjacent 

beds are of very dissimilar coarseness. The absence of small 
particles from the interstices of the larger ones makes a very 
porous deposit capable of holding and rapidly transmitting a 
large amount of water, so stratified drift is an excellent source of 
ground water. Where the slopes are relatively steep the movement 

of water through stratified drift may be so rapid that wells in it 
may fail in dry seasons. No wells in stratified drift were visited 
in New Canaan. Spring 56 (see map, Pl. II, and table, p. 83) is 

in stratified drift. 

QUALITY OF GROUND WATER. 

The subjoined table gives the results of two analyses and three 
assays of samples of ground water collected in the town of New 
Canaan. The waters are low in mineral content except No. 68, 
which is moderately mineralized. Nos. 11, 18, and 62 are very soft; 
No. 35 is soft; and No. 68 is hard in comparison with other waters 
of this area, though it is not hard as rated by general standards. 
In so far as mineral content may determine it, these waters are 
good for domestic use. All are good for boiler use except No. 68, 
which is rather high in scale-forming ingredients and is therefore 
rated as fair. The waters are calcium-carbonate in type except 

Nos. 11 and 62, which are sodium-carbonate waters. 

Chemical composition and classification of ground waters in New Canaan. 

[Parts per million; collected Dec. 9, 1916; analyzed by Alfred A. Chambers and C. H. Kidwell. Numbers 
of analyses and assays correspond to those used on Pl. II.] 

  

  

  

  

  

Analyses. b Assays. ¢ 

11 35 18 { 62 68 

SHAT ES dee a eg Sobel lai en a 23 br! MR FTE Lida a Phe: 
1310 GI) Se EE BS NL a DE RE .34 .18 | Trace. 0.97 0.78 
TRAE) ee ES Te I 6.7 «2 Sei i Ser SIR DOW tn ha ne, 
Nocnesinm (Mey. Ses sss ain se slnias vn 2.9 rt Re SRA CRE WR Lev Ms Fa dy 
Sodium and potassium (Na-+K)d...... pe 11 15 ! 7: 12 10 
Carbonate radicle (CO3) .......... «0 +0 .0 .0 10 
Bicarbonate radicle (HCO3) .. 24 68 3 38 119 
Sulphate radicle (SOs) .....-. 16 13 9.0 7.0 12 
Chloride radicle (CD) .......... 4.6 nr 4.8 5.6 6.1 
Nitrate radicle (NOs) «........... 12 EE rn Be ee ae 
Total dissolved solideat 180°°60............c0h. vias 85 122 a73 a77 al170 
Total hardness asCatCOs cc. due iu staabnmisiens a 29 a 54 5-08 22 115 
Scole-forming constituents ........... 0... 0 ee 48 78 55 | 45 140 
Foaming constituents d ou.iv. vas ivinsssiivinsnive is 30 40 20 30 30 

Chemienleharasters. 2. oii iii. ns iaiiiiicineas Na—CO3 Ca—CO; {Ca—CO; | Na—CO;| Ca—CO4 
Probability of corrosiomer..............cccc cui. ?) N ) N %) 
Qualiivfor holleruses. ..o.....ciu.civ iividei cia Good. Good. Good. Good. Fair. 
Gustity-for domestic use. ......... 0 0 ad Good. Good. Good. Good. Good.           
  

a For location and other descriptive information see pp. 81-83. 
b For methods used in analyses and accuracy of results see pp. 52-60. 
 Svproxiniaiiony; for methods used in assays and reliability of results see pages 52-60. 

Jomputed. : 
¢ Based on computed quantity; (?)=corrosion uncertain; N=mnoncorrosive.
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PUBLIC WATER SUPPLY. 

The New Canaan Water (Co. has supplied residents of the village 
with water since 1895. The company has a reservoir of 70,000,000 
gallons capacity on Fivemile River formed by a core-wall dam about 
45 feet high and 400 feet long. The water is distributed from the 
reservoir by gravity through 94 miles of main pipe, 52 hydrants, and 
512 service taps. The pressure in the village is about 50 pounds to 
the square inch. About 2,000 people are supplied, and consume 
about 250,000 gallons a day on the average. The water is filtered, 
and occasional analyses are made.? 

If the demands on the system increase very greatly they will be 
met only with great difficulty, for most of the drainage basins in 
the region are already in use or their use has been planned for. 
Good supplies could probably be developed in the deposits of strati- 
fied drift along Fivemile River. 

RECORDS OF WELLS AND SPRINGS. 

Wells dug in till in New Canaan. 
  

    

  

   

  

No ie Sstih Donia 

on : Topographic 100 170i) SP o 1! : ah 
Pl Owner. . Seiten: 95% depth 2 Wier Rig. Remarks. % 

II. level well 

Feet. | Feet. | Feet. | Feet 
Ble rae ean ae Slope....... 360 23.4] 18.3 5.1 | Windlass rig. Nonfailing. 
i IARC a en Fd la do....: 3401 14.34 12.7 1.6 | One-bucket rig. . Jo. 1 
LE Ee Teer ee Li 40.5. 306i 15.1% 12.1 3.0 | Sweeprig....... Do. 
4 | Ellsworth Waters.j..... dg... 3601 26.91 19.9 7.0 | House pump.. Do. 
6 | Carl Schneider....|..... 40. 495.1 18.6.0°-13.6 5.0 | Two-bucket rig’ Fails. Blasted 

and house into rock. 
pump. 

Bia do... +4203 22.1 1-20.8 2.3 | Drain pump.. ay 
ay 40. ..%. 3754 -16.4 42.3 3-9%.....40......; .; Falls. 
pad do.....}] 465% 17.6 7.81 30.0 ...d0. 5... Noghiling, 
edn do... 483 17.87.-18.9 3.9 | Windlassrig....; Fails. For anal- 

ysis see p. 80. 
ARE do... 4901 832.51 22.410. (uo .q0. An. 
Poli do. dha 21.2 7.71 13.5 | House pump....| Nonfailing. 

.| Plateau. . 350 | 16.6 8.7 7.9 | Drain pump. ... 

.| Slope... 470 | 14.9 | 14.4 0.5 | Windlass rig....| Fails. 
ei do.....| 490] 10.9 8.9 2.0 | Two-bucket rig. 2 Do. 
fy: do.....] 400} “12.5 9.3 3.2 | Windlassrig....] Fails. Rock bot- 

tom. 
1 i SECA SORTS Tags Dra qo... 4551 17.24 14.0 3.2 | Two-bucketrig..| Fails. 
rs ML a (ihe da... 455 | 14.81 10.6] 4.2] Sweeprig....... Do. 
+ Te RS pa BE 40... 380 { 13.6 | 12.5 1.1 | One-bucket rig.. 
25 | Town Farm iG) Dt: ae... 465-1 25.1: 17.1 8.0 | Two-bucket rig | Fails.e 

and house 
pump. 

1 TR RTA ERT do..... 3 28.81 27.0 1.8 | Windlass rig....| Nonfailing. 
PL 5 RAE (AE SINAN do... 410 31.1] 29.5 1.61... dae... Fails. 
7 SCRE Cee Hilltop....., 4301 15.8] 11.3 4.5 | Two-bucketrig..| Nonfailing. 
VL I eS iy ira Slope...... 250 119.2 17.0 2.2%... 1] ER SR Fails. 
90:1. a sen ve ened go ela 260} 15.8) 12.4 3.4 | Windlass rig.... Do. 
1 SR CRI NET ei 2601 13.9 16:6 33s. 46. x 5... 
LL PORE CE DESL iiTitop. o's 370 | 20.7 | 13.4 7.3 | Sweep rig and | Nonfailing. 

house pump. 
SE A. Bodearrvo ei S16ha.- 5... 340 21.9% 16.7 SoZ taverns do. cn Fails. For anal 

ysis see p. 80, 
80 laden. Hilltop..... 365] 25.9 19.0 6.9 | Chain pump....| Nonfailing. 
5 LORESEOT SoMa aang Pisin... 300 | 10.1 6.8 3.3 | House pump.... Do. 
3 IRE RRR Plateau.... 300 | 15.9 11.4 4.51% .... do Mr enp ED Si Fails. 
IER eb Slope. ..... 285 | 29.0 8.27 93:80 0... re... Nonfailing. 
40 a a Elie G0. . uid 365 | 10.8 6.2 4.6 Winds rig. vs 
1 Sn men IR do..... 315 | 20.4] 17.7 py 0 PER SRR Do.                 
a Well is 15 feet in ledge. Cost about $300 to deepen it 8 feet. 

1 Rept. Connecticut Public Utilities Commission, 1917. 

154444°—20—6
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Wells dug <n til in New Canaan—Continued. 

Eleva- Depth No. ; 
tion Depth| of 

on Owner. Topographic jv | Total | 74570 oer Rig. Remarks. 
5 situation. rid depth water] in 

E level well 

Feet, | Feet. } Feet, | Feel. 
ops oe ie OS Slops....-v 320 | 40.51 24.3] 16.2 | Windlassrig....| Nonfailing 
J 18 A A SA CEN Piatean. .. 325] 24.9 16.2 8.7 | Two-bucket rig.. 
44 Stevens I SAOD8. Juno 2104¢ 13.9} 13.2 2.7 | Windlassrig.... Do. 
EN SERIE PS FORT G0cwein 170} 16.5) 13.5 3.0 | Two-bucketrig.. Do. 
CL A te ri LN J 0ua. 150] 23.31 22.0 1.3 | Two-bucket rig Do. 

and house 
pump 

400 |} 27.47 14.0] 1B8.4}....« + ECR Deo. 
345 10.3 7.4 2.9 | Two-bucket figs 
280 8.3 5.9 2.4 | Chain pump. ...! Nonfailing. 
2701 16.81.12, 3 4.3 1 Windlassrig.... Do. 
254. 27.09 17.3 9.7 | Two-bucketrig.. Do. 
235. 13.10. 10.3 2.8 | Chain pump.... 
240} 23.51 14.7 8.8 | Two-bucket rig.. Do. 
200] 15.6} 13.4 221.0. LI Ti 
2490 7.8 5.9 1.9 | Windiassrig.... Do. 
1781 25.5.4 20.0 5.5 { Two-bucketrig.. Do. 
251 25.11 20.5 4.6 { Windlassrig.... 
180: 16.0 9.5 6.5 | One-bucket rig..| Fails, 
180 | 28.2} 21.4 6.8 | Two-bucket rig | Nonfailing 

and house 
pump. 

62 RL IS LS ER do... 190 | 24.3 19.7 4.69... Pee Nonfailing. For 
| | assay see p. 80, 
SR Sr RS foi do. 2304 20.57 10.83 10.8§ W Indios rig. 
1 NIE SEAMS eh ERE qo... 1554 22.03 20.7 FE BAT | Eee Fails. 
YE TEE EN LE EET Bo dot... 900% 13.9% 11.8 2.31 Tw aii rig.. Do. 
[1H I Se AI Ee | Plain... 2601 21.21 16.8 4.4 | Counterbalan c¢- | Nonfailing. 

| ing and air- 
Lk eSsure  Sys- 

0 rans nan nN Sore. 200| 16.9] 15.2| 1.7 | Windlassrig.... 
7 RE ad Sd SRR do-.%. 3901.21.07 38.3 2.24 02 0 Rin 4 Fails. 
0 PIE Ee CO, it ads Ro. ..%. 180] 12.2 9.4 A ie: DRC SRI | Nonfailing. 
4 Schodl. 5.0.0 Hilitop.. 300] 22.1] 17.8 4.3 | W Bed ng... 
AD a i Sn eas Siepe...... 3204 318.11 11.2 6.4 | Two-bucket rig 

and house 
bi) Fa ; pump. 
76 | Stephen Hoyt’s | Swale...... 3201 20.0 6.0] 13.0 (a) Deo. 

i Bons Co. i 
yy 8 CR AN SR Siope...... 260 | 10.4 7-7 2.7 | Sweep rig....... Noafailing. Reck 

| bottom. 
AS To. oe eS EE it AR 2301 25.6 23.2 2.4 | Windlassrtig....!| Nonfailing. 
80 fae ee nd. 310 20.0] 15.1] 4.9! Two-bucketrig..| Do. 

i |     
  

ae Pumped by a steam-driven pump. If 8000 gallons are pumped the levelis depressed about 5 feet, but 
it regains its former position in about six hours. 
an hour, or 20 to 25 gallons a minute. 

The inflow is therefore equivalent to about 1,300 gallons 

  

  

                  

Drilled wells in New Canaan. 

El 1} e- ba] 

No. . | vation Depth| Depth] 1, Yield 
Yd | Topographic co | otal Diam-| per Ee 

PL II Owner, situation. above depth 2 Fc eter. | min- HOMAras. 

| level, ute, 

Feet. | Feet, | Feet. | Feet. \Inches.| Galls 
5 Chases ia mg a Plateau. ..7 CdD iia listimn » a fn sicsen nits sn 5s Jon sirens 
9 . W. Wakeman...... Slope...... 7 5 REE Ol VT Te PERT, 

11A ¥. C.PIndd......c ve etiennn do......| 4551 162 38 23 6 7 
13 | George E. Kruger.....|..... do... .. 505 | 105 10 i5 6 8 
18 1. PD. H.Hamilion......}..... do..... 525 | 199% 7 7 8 32 | Water from 

| gneiss. For 
assay see 
D. 80 

57.1: Goorge: Brow. cu. susidesices dos. 370.5 BOD. Lovemsas sess ar PE RE 
63] Joeohs & Wolli weve srionsss do... - JD] 208 L.emupee- TER. SSRI Sa, 
BL Jou oi copiviiiiint a nme ims TS RT LER, ES: AEA | RES WR 
68 | Peter B. Chick....... Plain... ... 290 | 121 79 20 6f{ 15 Deo. 
72 {John B. Miller........!Slope...... 26851 58 5 ER 87 12
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Drilled ivells in New Canaapn—Continued. 

  

  

                

No T $i on Total Depth rit Yield 
d opographie os Tolal tT iam- per io 

PLIL Owner. situation. Ahoy 1 depth. ; Jo Si eter, | min- Remarks. 

level. ute. 

1) Bparats Cot Hid Feel. ph Pest ee, I ehes, in 
a urgis Coffin, ....-.- HM eovnasealusvuien 5 5 . 

(a) Mrs. W, E.C.Bradley.l..... GO. sala wnees 253 50 8 6 40 
$¢) 1 TOB8ATL. oss vansnssn SIOD0: cics)s vnomes 153 66 20 6 70 
(e) 1 Miss’C. A, Bliss....... LLL RERNEES Eat 150 20 4 6 40 
{o) i Theodore TerriB.....d..... 40... ihvecien 186 14 | FS 6 
{ce}: { Dr. P. HB. Willams. .b..... do... leciiias 200 49 5 6 2 
(a) Mrs. L.D.Alexander..| Ridge..ecvueuleas. -eey 248 35 15 1% PR 
{o)  E.POhild........... HL al SiR Cali 1 RE 64 6 15 
(a) | B. Fisher estate. ..... Ridge..... 4% NRT 1300 fu van fovis vonnlunduwss inns eases 
(a) Fray BroS..oustseenss Biope......foeencus 104 24 30 6 15 
kB). Mrs, A. 3, Brodley.., f..i.iseecaostvisusen 253 Tu-.-ics I rake 40 
(¢) } Grace Church......... HR, ..... fendi 125. 4......- 25 shite a a,       
a Not plotted on map. Data from Gregory, H. E., Underground-waler resources cf Connecticut: U. 8S. 

Geol. Survey Water-Supply Paper 232, p. 82, 1509. 
b Not plotted on map. Idem, p. 88. 
¢ Not plotted on map. Data from Gregory, H. E., Contributions to the hydrology of eastern United 

States; Connecticut: U. S. Geol. Survey Water-Supply Paper 102, p. 128, 1504. 

Springs in New Canaan. 

  

    

            

| | 

Eleva- re 
No. . A Yield 

Vises | Topographic tion Temper Sv Rann 
PLII Owaor. situation. above ature. uh Remarks, 

Gra | sea level. Sia : 

Feet. 7 Gallons. 
15 | J. Busslinger........ Slaps... 0... | RT I :..| Pumped to house. 
24 Towniarm.......... J 0esse LL SANS LANG) 430 | 51 2 
a ER a Foot of cliff... ..... 290 | 54 3 i 
323% A.C. Clarksen...... Brooksids......... 275 | 49 3 Alir-pressure system. 
J Ee SH Foot of terrace. ... 180 51 15+ 
iB Bete SR En Rope... ts... 270 54 3 

NORWALK. 

AREA, POPULATION, AND INDUSTRIES. 

Norwalk, in Fairfield County, is on Long Island Sound, 32 miles 
west of New Haven, 40 miles east of New York, and 20 miles south 
of Danbury. Norwalk River, which rises in Ridgefield, flows through 
the middle of the town. Fivemile River in part follows the west 
boundary and in part lies half a mile east of it. The area of the part 
of the town on the mainland is about 23 square miles, of which about 6 
square miles or 25 per cent is wooded. The woodlands are most 
abundant in the west and north parts of the town. The offshore 
islands aggregate an area of a third of a square mile. 

The territory of Norwalk was purchased from the Indians and a 
town was incorporated in 1651. The original town included more ter- 
ritory, but from time to time parts have been separated to make new 
towns. In 1801 New Canaan was made of territory taken in part 
from Norwalk and in part from Stamford. In 1802 Wilton was 
taken from Norwalk, and in 1835 part of Norwalk was combined with
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parts of Fairfield and Weston to form Westport. The city of South 
Norwalk was incorporated in 1870 and the city of Norwalk in 1893. 
Since then they have been combined and made into one city coter- 
minous with the town but divided into five taxing districts. The first 
district was formerly the city of Norwalk, the second district was 
formerly the city of South Norwalk, and the third district was 
formerly the fire district of East Norwalk. The fourth district com- 
prises these three districts, and the fifth district comprises the out- 
lying parts of the town. 

The population in 1910 was 24,211, an increase of 4,279 over the 
1900 population. The population is concentrated in the city, but if 
distributed over the whole town would average about 1,070 to the 
square mile. In 1910 there were 6.954 people in Norwalk and 8,968 
in South Norwalk. The following table gives the population at each 
census since 1756 and the percentage of change in each census period: 

Population of Norwalk, 1756 to 1910.° 

    

  

            

- Popula- | Per cent - Popula- | Per cent 
Year tion. change. Year. tion. change. 

LT EE A NR 83.0500: 5000 0 ISM, i n. 3,863 + 2 
Cy EE I 4,388 CHEAT RL a 4,651 +20 
Lol Se Se SA 4,051 Ce I. ee tn ees 7,582 +63 
LL SN EE RAL Ue rs (d Sti RE 1870. ns i ee es 12,119 +60 
Ares A SSR 5,146 ESR BE) ACRE Sa SO Se 13,956 +15 
CA a Ree SR Je 2.0830. HL MERE IR CE SN RE 17,747 +27 
SO CS i, 3,004 AE PHONON Ce a Ra 19, 932 +12 
LoL Sel eeu Se rR Sr 3,792 of AGH ION Sa TE rr 24,211 +21 

| 1 
  

“ Swed, Ronson Manual, 1919, p. 640. 

a Br arid separately but wasincluded with Stamford and Greenwich at this census. 
¢ For a period of 20 years. 

There has been growth in each period except that from 1774 to 

1782. In the decade from 1830 to 1840 there was enough increase 
to a little more than offset the loss of population by the cession of 
part of Westport in 1835. In 1849 the New York & New Haven 
Railroad was opened, and in 1852 the Danbury & Norwalk Railroad. 
In the two decades from 1850 to 1870 Norwalk nearly trebled in popu- 
lation as manufactures became well established. The population 
continued to increase steadily and doubled between 1870 and 1910. 
It is to be expected that the growth will continue. 

In addition to Norwalk, South Norwalk, and East Norwalk, which 
are built up without break, there are four small settlements in the 
town. Rowayton, in the southwest corner of the town, is in large 
part a summer settlement. West Norwalk is on Fivemile Brook just 
south of the New Canaan town line. Winnipauk is a small manu- 
facturing village on Norwalk River 11 miles north of Norwalk. 
Cranberry is a little settlement near the northeast corner of the town.
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The main line of the New York, New Haven & Hartford Railroad 
crosses the town near the shore of Long Island Sound and has sta- 
tions at Rowayton, South Norwalk, and East Norwalk. The Dan- 
bury branch, connecting South Norwalk with Danbury, has stations 
also at Norwalk and Winnipauk. Trolleys connect South Norwalk 
with Darien and Stamford by way of Rowayton; East Norwalk, 
Saugatuck, Westport, and Bridgeport; Roton Point; Gregory Point; 
and Norwalk and Winnipauk. A trunk-line State highway con- 
nects with points east and west along the shore, and another follows 
Norwalk River to Ridgefield and to Danbury. There is automobile- 
stage service to New Canaan from Norwalk. Post offices are main- 
tained at Norwalk, South Norwalk, and Rowayton, with carrier 
service in Norwalk, South Norwalk, and East Norwalk. The out- 
lying districts are served by rural delivery. | 

The principal industries of Norwalk are the manufacture of cor- 
sets, shirts, silks, paper and paper goods, brass, rugs, hats, hardware 
and machinery, boots and shoes, woolen goods, lace, automobile tires, 

motor trucks, engines, stoves, and stone and earthen ware; ship- 

building ; oyster fishing; and agriculture in the outlying districts. 

SURFACE FEATURES. 

Norwalk is in that portion of the western highlands of Connecticut 
that lies along the shore of Long Island Sound. The inland portion 
of the province is a plateau sloping gently to the south-southeast, 
underlain by intensely folded, crushed, and injected rocks. The 
plateau has been deeply trenched by streams so that, although the 
hills and ridges rise to concordant altitudes, the topography is 
rugged. At the seaward margin these features persist but in a re- 
duced degree. Formerly the land stood higher relative to sea level 
and Norwalk was well inland, and under such conditions it developed 
the topographic features characteristic of the present inland. Subse- 
quent depressing of the land has drowned the Norwalk coast. Arms 
of the sea extend up the valleys making bays of the shorter ones and 
an estuary of the valley of Norwalk River. The ridges between 

these drowned valleys are now peninsulas. In the heads of the bays 
and estuaries the water has but little motion, and deposits of mud 
have been made. These are the salt marshes that form so prominent 
a feature of the topography of the Connecticut shore. The greatest 
elevation in the town, 340 feet above sea level, is on the divide be- 

tween Silvermine and Norwalk rivers at the Wilton town line. 
Fivemile River and Norwalk River are through-flowing streams 

which with their tributaries drain the west and central parts of the 
town. On Silvermine River, which enters Norwalk River a little
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below Winnipauk, and on Norwalk River there are several small 
water powers developed. The northeast corner of the town is drained 
by the headwaters of Stony Brook which crosses into Westport and 
joins Saugatuck River. There are a few short brooks which drain 
parts of the shore zone and flow through salt marshes into the Sound. 

WATER-BEARING FORMATIONS, 

Schist and gneiss—There are three bedrock formations in Nor- 
walk *—the Danbury granodiorite gneiss, which underlies a strip 2 
miles long west of Fivemile River; the Becket granite gneiss, under- 
lying the rest of the elevated territory west of Norwalk River; and 
the Thomaston granite gneiss, underlying the south margin of the 
town and most of the part east of Norwalk River. There is also an 
area of Becket granite gneiss half a mile wide and extending a mile 
along the middle of the Westport boundary. 

The Becket granite gneiss underlies much of western Connecticut, 
and is composed of feldspar, quartz, and black mica which are con- 
centrated in contrasting light and dark layers. These give the rock 
the banded and cleavable character typical of gneisses. There is 
some doubt as to whether this rock was originally an igneous or 
sedimentary rock. The minerals are those defining the granite family 
of igneous rocks, but certain phases are so highly quartzose as to 
suggest sandstone. It is possible that a very minor part of the rock is 
of sedimentary origin but that an extreme amount of igneous material 
has been added so as to give it a dominantly igneous character. It 
is a resistant rock and forms a high ridge between ivemile River 
and Norwalk River. This ridge is bounded on the west by a valley 
cut in large part in Danbury granodiorite gneiss, and on the south 
and east by a lower area of the Thomaston granite gneiss. 

The essential constituents of the Danbury granodiorite gneiss are 
quartz. feldspar, and mica or hornblende or both. Where the mica is 
the chief dark mineral the rock approaches a true granite in com- 
position, but where hornblende is dominant it becomes a granodiorite. 
The granodiorite seems to be the variety found most commonly in 
the southern part of Fairfield County, according to Gregory.? Cer- 
tain of the feldspar crystals tend to be much larger than the other 
crystals, so the rock has a porphyritic texture on which mashing has 
superposed a gneissoid texture. 

The only essential differences between the Thomaston granite 
gneiss and the Danbury granodiorite gneiss are that the former con- 
tains little or no hornblende and the porphyritic texture is less 
  

1 Gregory, H. E., and Robinson, H. H., Preliminary geological map of Connecticut: 

Connecticut Geol. and Nat. Hist. Survey Bull. 7, 1907. 

2 Gregory, H. E., and Rice, W. N.,, Manual of the geology of Connecticut: Connecticut 

Geol. and Nat. Hist. Survey Bull. 6, p. 108, 1906.
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prominent. Both are probably younger than the Becket granite 
gneiss, for they have been altered less by metamorphism. 

The capacities of the three types of bedrock for carrying water are 
substantially the same. Igneous rocks have only negligible amounts 
of pore space. Moreover, the effect of dynamic metamorphism is to 
reduce the porosity still more. Therefore we expect to find and 
actually do find no appreciable amounts of interstitial water in these 
rocks. It is possible that the minute flat openings between mica 
flakes in the more schistose phases may contain a little water, but 
these openings are so small and circulation is so retarded by friction 
that no valuable supply of water can be obtained from them. Open- 
ings of another kind do exist in these rocks and are capable of taking 
in, transmitting, and again giving out some ground water. These 
are the rather extensive joints and fissures formed in part by shrink- 
age of the rock and in part by the mechanical forces which have acted 
on the rocks. They form a very complicated network of intercon- 
necting fissures better developed near the surface of the bedrock than 
in depth. The base of the overlying mantle of unconsolidated rock 
is saturated in most places with water. This water, derived pri- 
marily by absorption of rain, works its way through and fills the 
network of fissures and may be recovered by means of drilled wells. 
Detailed data concerning a number of such wells in Norwalk are 
given in the table on page 94. The following table summarizes these 
data: 

Summary of drilled wells in Norwalk. 

      

  

    

  

: Yield in 
Total [Depth tol Depthto] gallons 
depth. rock. water. per 

minute. 

| Feet. Feet Feet. 
Maximum... 250 12 20 25 
Minbwrm.......cvniie dee He 45 80 5 3 
AVEIRGO. a NI 166 35 12 11       

7Ti{ll—There are two types of mantle rock in Norwalk from which 
water is obtained—till and stratified drift. In addition there are the 
deposits of the salt marshes and beach sands, which would give only 
salt water. Well No. 95 (see map, Pl. II) is of this type. 

The till, which is also called boulder clay and “hardpan,” overlies 
the bedrock of the more elevated portions of the town. The name 
“hardpan” is descriptive of the physical properties which make it 
difficult to excavate. The till consists of an intimate and thoroughly 
heterogeneous mixture of glacial débris, which includes fragments of 
all conceivable sizes and shapes derived from all the varieties of rock 
overridden by the ice. Boulders, cobbles, and pebbles torn and 
scraped off the ledges were carried along by the ice sheet. They were
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rubbed against one another and polished, grooved, and broken. 
Eventually they were embedded in a matrix composed in part of 
their minute fragments, in part of scrapings from the bedrock, and 
in part of the soil which had covered the region in preglacial time. 
The weight of the overlying ice sheet helped to compact the deposit. 
There are, however, many minute pores in the till, and it is capable 
of absorbing considerable amounts of rain water, which percolates 
downward until it reaches the surface of the bedrock. Then part 
of it may enter the joints of the rock, and part of it may move more 
or less horizontally along the rock surface. Water may be recovered 
from the till by means of dug wells into which it will slowly seep. 
The most abundant supplies are found in a zone a few feet thick 
just above the bedrock or in lenses of partly washed material which 
is more porous. Sixty-nine wells dug in till were visited in Norwalk 
early in October, 1916. Two were found to be dry, and 13 more were 
said to fail. The dependability of 10 could not be ascertained, but 
the remaining 44 were said to be nonfailing. The data collected con- 
cerning these wells are given in detail in the table on pages 92-93, and 
are summarized in the following table: 

Summary of wells dug in till in Norwalk. 

  

Total |Depthto| Depth of 
depth. water. water. 

  

Feel. Feet. Feel. 
RE Se TL Na IE I ASA Cp BI IE pe DE 40.1 29.9 13.8 
MI sR i eR a a sa tr Sh Ses 8.4 5.3 9 
EE EYE Pe Er Cr or LE EE SEN AP 19.4 15.0 4.2       
  

Stratified drift—Deposits of stratified drift are found in the val- 
leys of the streams of Norwalk and are shown on the map (PL II). 
Most of the deposits are narrow, but in the valley of Norwalk River 
below Winnipauk and in the valley connecting Cranberry and Nor- 
walk there are wider areas. At the seaward margin these deposits 
blend into the salt-marsh deposits. For the most part they are 
stream deposits, but some of the more southerly stretches may be 
beach sands and gravels. Whether of marine or fluviatile origin, 
these deposits differ from the till described above in that they are 
well washed and sorted and are laid in separate beds. The elimina- 
tion of smaller particles from the chinks between the larger ones 
makes stratified drift highly porous, so that it absorbs and transmits 
more water. Unless unfavorably situated, as, for example, near the 
edge of a terrace, wells in stratified drift yield good supplies of 
water. Measurements of 24 such wells in Norwalk were made and 
are given in the table on page 93. The reliability of 19 of these 
wells was ascertained. Only two were said to fail. The data con-
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cerning the depths of these wells are summarized in the following 
table: 

Nummer of wells dug in stratified drift in Norwalk. 

  

Total | Depth to| Depth of 
depth. | water. | water. 

  

Feet. Feet. Feet. 
26.6 3 LT ry SE SSR Se I Le COINS Re CP SL RK 29.0 4.0 

Minlmany. 0. i Oe LE SSE 7 5.3 1.0 
Arde. i a Ea aR hE a a 18.8 16.4 2.4         

QUALITY OF GROUND WATER. 

The subjoined table gives the results of two analyses and three 
assays of samples of ground water collected in Norwalk in December, 
1916. All are low in mineral content except No. 47A, which is moder- 
ately mineralized. Nos. 47 and 47A are soft waters, and the other 

three are very soft. All are acceptable for domestic use so far as 
their mineral content and chemical character are concerned. No. 
47A will give a little trouble with formation of scale if used in 
boilers, but the rest are classed as good for boiler use. No. 47 is from 
a well drilled into gneiss and situated very close to the dug well 
in till from which No. 47TA was obtained. A comparison of the two 
analyses will show that because of the minute character of the par- 
ticles composing the till, greater opportunity is given for the ground 
water to take mineral matter into solution. The waters are sodium 
carbonate in type except No. 47, which is a calcium-carbonate water. 

Chemical composition and classification of ground waters in Norwalk? 

[Parts per million; collected Dee. 9, 1916; analyzed by Alfred A, Chambers and C. H. Kidwell. Numbers 
of analyses and assays correspond to those used on Pl. II.] 
  

  

  

          

Analyses.b Assays.c 

a 47 | 47A 36 €3 04 

SIHea (SIO)... conic inn Ga aes 18 TEEN Sr i Bie Le Co : 
RIG Ee TR Po CIDE ol TNR fe .90 | .70 | Trace. Trace. 0.11 
CalumMCRY or. chi. fib si dais so Rs siwe fran 177 v1 SAR Ea aEe a De RRR 
Masnestumn (Me). Co. i eri vies tree Der ER a pent ee 
Sodium and potassium (Na+4+K)e.................... 7.3 25 8 ii 22 
Carbonate radicloC Os), 0 aca cn stain canes vuinmns oi i} 0 .0 . 0 
Bicarbonate radicle(HCOs).........c cove vain os 44 {| 127 21 41 61 
Suipiateradiclo(S0s). .. cee. is veins sera 29 15 8.0 8.0 11 
Chioridevadiclo{0D. ci ncn itas mnths cavidda avian 5.1 22 5.0 6.1 17 
NilraiovadiclolNGs)....... 5.  isasensansinsnsnnsssnn Trace. : boy 21 Rae ten BE aie | SIR TE 
Total dissolved solids at 180°C..........ccccuue.n..n. 101 180 € 63 €82 e120 
ota lhardnesS as Cals, co. cn iu lesions ine sairnnnsss e58 e 98 17 28 42 
Scale-forming constituentse. ..............cociuunn.. 74 110 40 55 65 
Ramin ConBLI TONERS. saci cvires cs snsvisrecanvvsss 20 68 20 30 60 

Chemtienl CarAGEOr. cu snens sare sass enrrains rein insane Ca-CO3 | Na—-CO3 | Na-CO3 | Na-CO3 | Na-CO; 
Probability ciomrosions. .... civ nL Sai wiian (?) N. N N N 
Quay or DONE G80. occ ven viva sans ia Be wesa Good. Fair. Good. Good. Good. 
Quality for Qomestie use: 1... yu div ca cana aa Good. Good. Good. Good. Good. 

i 
  

a For location and other descriptive information see pp. 92-94. 
t For methods used in analyses and accuracy of results see pp. 52-60. 
c Approximaiions; for methods used in assays and reliability of results see pp. 52-60. 
d Collected Dee. 1, 1916. 
e¢ Computed. ; : : 
/ Based on computed quantity; (?)=cerrosion uncertain, N=noncorrosive.
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PUBLIC WATER SUPPLIES. 

Separate waterworks are maintained by Norwalk and South 
Norwalk. The Norwalk system, operated by the incorporated first 
taxing district, was started in 1872. There are three storage 
reservoirs on Silvermine River, and a distributing reservoir of 
4,500,000 gallons capacity in the city at an elevation of 197 feet 
above sea level. The lowest of the storage reservoirs, known as the 
Grupe reservoir, is in the northeast corner of the town of New 
Canaan. It is formed by a stone dam 250 feet long and 28 feet 
high, which stores 62,000,000 gallons. Its elevation is 297 feet 

above sea level. The Brown reservoir, a quarter of a mile north 
of the New York State line, has a capacity of 201,006,000 gallons. 
The dam is of the core-wall type, 1,300 feet long, 43 feet high, and 
has a spillway elevation of 420 feet above sea level. The Scott 
reservoir, 13 miles north of the State line, with its spillway 500 feet 
above sea level, has a capacity of 58,000,000 gallons. The dam of 
this reservoir is 150 feet long and 25 feet high and is built of stone. 
The water is distributed by gravity through 44 miles of mains to 
229 hydrants and 2,250 service faps. The pressure is from 60 to 80 
pounds to the square inch. The consumption is said by the com- 
missioners to average 2,500,000 gallons a day. It is said that weir 
measurement, the records of which have been lost, indicated an 
average discharge of 10,000,000 gallons a day for Silvermine River. 
The area of the tributary drainage basin is about 10 square miles. 
The water is treated in a liquid chlorine purification plant at the 
Grupe reservoir.’ 

The South Norwalk waterworks,? which also serve East Nor- 
walk, are operated by the second taxing district of the city. Con- 
struction was begun in 1875, and later in that year service was 
commenced. About 189 mains were laid across the river to Kast 
Norwalk. There are at present four reservoirs and a fifth is 
planned. All are in the town of Wilton. 

Silvermine reservoir (No. 1) is on a small tributary of Silvermine 
River, near the southwest corner of Wilton. The overflow is at an 
elevation of 223 feet above sea level. It has an avea of 9 acres and a 
capacity of 12,000,000 gallons. This reservoir is no longer in use 
except in emergencies, as it is below the level of the filtration plant. 
A mile farther up the same stream is the dam of the Wilton reser- 
voir (No. 2) with its spillway 266 feet above sea level. This reservoir 
has an area of 135 acres and a capacity of 500,000,000 gallons and is 
  

1 Oral communication from commissioners. 

2 Second Taxing District of the City of Norwalk Sixth Aun. Rept., 1919.
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the largest of the system. Near its lower end it is crossed by a gravel 
causeway which effects a partial filtration of the water. A short 
distance above the Wilton reservoir is the Huckleberry reservoir 
(No. 3). It has an area of 29 acres and a capacity of 162,904,000 
gallons, and its spillway is 827 feet above sea level. | 

On a stream flowing through North Wilton and about midway 
© between North Wilton and Wilton is the North Wilton reservoir 

(No. 4). It covers only 3 acres and has a capacity of only 
2,000,000 gallons. This reservoir is used merely to divert water to 
the Wilton reservoir to which it is connected by a large pipe line. 
Its spillway is 302 feet above sea level. A fifth reservoir is planned 
on this stream. It will have a capacity of 800,000,000 gallons, an 
area of 110 acres, and a spillway elevation of 400 feet above sea level. 

Just below the Wilton reservoir is a double sand filtration plant 
built to eliminate objectionable odor-producing and taste-producing 
organisms. The primary filter consists of five roofed concrete com- 
partments, each covering about 11,000 square feet. At the bottom 
are lateral lines of 10-inch split vitrified tile tributary to a large 
central effluent channel. The underdrains are covered with 18 inches 
of graded gravel, above which is 3 feet 9 inches of sand with an 
effective size of 0.35 to 0.38 millimeter. Before entering the primary 
filters the water is aerated by running it through a steel box 9 feet 
3 inches long by 6 feet 6 inches wide and 4 feet deep, in the bottom 
of which are 6,836 holes three-sixteenths of an inch in diameter. In 
a drop of about 3} feet the streams of water twist and break and the 
water becomes thoroughly aerated. 
From the primary filter the water passes through Venturi meters, 

one for each bed, which record the rate of filtration. The water is 
then run through a secondary aeration box and a secondary filter. 
The construction of these is the same as in the primary set, except 
that there is only one filter bed. The primary filtration effectually 
eliminates the organic matter, and the secondary filtration the objec- 
tionable mineral matter (iron and manganese). The daily average 
of the primary filters was 2,540,233 gallons for the year ending May 
1, 1919. The beds were run 18 days on the average between clean- 
ings, but the time varied with the season of the year from 9 to 51 
days. The secondary filter was run at a rate about four times as 
high and with a longer interval between cleanings. 

The water is distributed by gravity through 49 miles of main 
pipe to 266 hydrants and 2,874 house taps. The domestic consump- 
tion is about 130 gallons per capita per day, but this is increased by 
the consumption in factories, hotels, and other establishments to 
about 190 gallons a day. This consumption is excessive, and the
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water used by the 14,000 consumers could by metering be made to 
suffice for 20,000 people. The projected reservoir, the site and rights 
for which have already been procured, will provide water enough for 
a population of 60,000. 

RECORDS OF WELLS, 

Wells dug in till in Norwalk. 

    

  

  

  

    

    

Ele- Depth 
No. Topo- vation | moh oy Depth| of 
on Owner. graphic (above donth to | water Rig. Remarks. 

PLIIL. situation. | sea Pl water.| in 
evel weil. 

Feet. | Feet. | Feet. | Feet. : 
Bran Ree Red Phin. ...... 1307 27.8, 25.8 2.0 | Windlassrig...... Nonfailing. 
pM MT ER SE PR Slope. 0... 126-v::272.3 7:25. 1 1.4 | Two-bucket rig... Pog. 
3 FER et Plateau... 125; 25.1) 26.9 1.2 | Windlassrig...... 
TG Ei einen SA Slops.. 5b 120 18.4: ~ 151 3.3 | Chain pump. ..... Do. 
51 W. 8. Stewart... Xnoll...... 1751 28.1] 24.4 3.7 | Windlassrig...... Deo. 
73 i Re RSE Slope... ..- 190: 15.7 9.6 6.1 Air Dressire Sys- Do. 

{ : em. 
NE a Bool 45 M4 18.0 6.4 | Windlassrig...... Do. 
ER I “Plateau....| 205 11.5 8.9 2.6 | Windlass rig and Do. 

! house pump. 
ME aaa Slope... ..--[~ 2551 36.0] 14.3 1.7 | Windlassrig...... 
1 Cm BE AER EE do... 1 280.1::25.0. {5.17.0 8.0 | Chain pump and Do. 

electric pump. 
AE SE Sa SR do... 52300::18.0:17:15.2 2.8 | Windlassriz...... 
a DERN A do... 240° 30.0] 27.0 3.0 Peep vill pump Do. 

and hot-air en- 
gine. 

SEN do... 2951 24.71-10.8 5.1 | Windlass rig......| Fails. 
ras do... 17) 14.51:13.8 0.9 | Two-bucket rig... Do. 
ds do... 175¢- 25.11 19.1 6.0 | Windlassrig...... Do. 
Tro doi. st oT dein i Dry fon ado ss Jn Sa iE RP a Tie (Rook 

bottom. 
ieee Go." 125 16.8 | 14.4 2.4 Two-bucket rig.. .| Nonfailing. 

LAE ei do. 101 11.91 9.91 2.0] 8Sweeprig.:......- Do. 
Spe do. 120 17.9] 16.5 1.4 | Windlassrig......| Fails. 

NOTTENECERONL Slt tal do... 195 | 14.0 8.0 8.01...-.40. .....v...} Nonfailing. 
.d0 17 10.9 9.2 1.7 Gis PHD ia dst Do. 

POC IES ed a0, =. 120 19.3 10.6 Ry £] RE | WEA Do. 
FRE SESE he Sool SRR 0-471, 145 17.9 12.9 50k... do... wl Do. 
bal 7 12.8 9.8 3.0 Tobit ‘ket rig Do. 

| Plateau. Ls 210; 10.64" 13.3 3.3% e800. Do. 
Woh. ce AR i Ce NEL do. 165.1 -319.1 1 18.1 1.0 Windlass Tig..o..-} Fails, 
rEaVER LR RAE eT See do... .- 951 17.4: 15.6 1.8 | Two-bucket rig... Do. 

Homes qn... 125} 18.51 -15.8 077-55. 5800 0 Do. 
jope--... 150 | 18.9 | 12.9 0.0.50 G0. a. aap Nonfailing. 

Plateau. . 175] 40.1) 20.9! 10.2 | Gasoline engine... Po. 
Slope. ..... 1501 14.3{ 10.8 3.5 | Two-bucket rig "Do. 

and house pump. 
180° 20.79 17.6 3.1 | Two-bucket rig... Be Rock; 5 

eet. 
70 12.71 10.0 2.7 { Chain pump. ..... Fails. Rock 

bottom. 
105: 37,94 16.0 1.7 | Two-bucket rig | Nonfailing. 

and house pump. 
15 2000 14.6 5.51 Chain pump. ...-- 
140.1 20.11{- 13.9 6.2 | Two-bucket rig... Do. 

85] 28.31} 26.1 2.2:1 Chin pump... --. Fails. For 
analysis sec 
p.89. 

60 9. 1115.2 3.9 | Two-bucket rig. Nonfailing. 
110 18.8} 14.5 4.8 4.--=% dG. ante 
195 | 19.4 | 18.3 1.1 | Chain pump. -| Fails. 
16561 14.8% 10.2 4.6 | House pump. tn Sa Nonfailing. 
160 | 14.2} 11.9 2.3| Sweeping and Do. 

house pump. 
220 24.3! 17.6 6.7 | Two-bucket rig Do. 

and house pump. 
200 31.71 28.8 2.9 | Two-bucket rig. Do. 
2 Ee 1S a SE Deep-well pump. .| Fails. 
1709 32:61 35.01 17.00. .co.oiiaiee cae Nonfailing. 
150 2.1 8.8 3.3 Sweeprig......... 0.   
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REE 

Ele- Depth 
No. Topo- vation | m io Depth} of 
on Owner. graphic |above do wth 10 water Rig. Remarks. 

PLII situation. | ses |4°PYwater.| in 
level. well. 

Feet. | Feet. | Feet. | Feet. 
Plain. bo. 21254 391 | 12:7 2.4 | Chain } pp an Nonfailing. 
Slope. ..<-.}- 115] “15.74 14.3 Ealonadei sl Do. 
Plate... ...f -120.3.:10.0 9.1 2.4 Gree i A nls Do. 
AML 40. 2101 15.5} 10.1 5.4 | Wi inc lass rig... 
Slope. ...: 51:-30:5:- 943.8 LE AER J Do. 
Hil... .... 105.0 24.11 16.3 8.0 | Two- Snihot rig Do. 

and house pump, 
4 Ld nr FP Pe SRA RM, Slope....-.]" 100} 18.9} 16.1 2.8 Two bnekel rig. Do. 
0 ER Re TN Ra do... 65 17.1 16.0 ri... 40:0... ona. Fails. 
Fi pe ae el WEE do... 401 18.44 15.8 2.6 W ass Pig. aoa 
CL DR RR a g., BN do... 85] 27.5) 23.7 3.8 | Two-bucket rig... 
vB Ep El CRI do. .55 90 | 10.8 5.3 5.5 | House pump...... Nonfailing. 
Le Sa Re, LEV Go 6071.23.61 .18.3 4.7 | Two-bucket ig.- ie Do. 
REE ae I Ca Swale...-.- 70 8.4 6.0 24 Nori. oo. Pails, 
Ae Ne Slope. . ... 55 9.8 7:7 2.1 Twobucket rig. Do. 
IR HERO Hill)... £118.71 15:0 3.21... Ov aniis, Do. : 
a Pe ESAT RL I Sjops. dane 20 9.5 5.4 4.1 | Chain pump...... Nonfailing. 
Ys RO Ay LL Sas 1 22.04 U.5 7.5 | Two-bucket rig... 
Oils ve siegscnnsiotesse iilitop. pared 4041-357 17.90: 13.8 { Windmill... ...... Do. 
SPER Se Pint. .... 30... IN Te SOS NEE Sg Never used; 

water salty. 
1) Rng EE Sepa, ais 40 | 10.3 6.8 3.5 | Chain pump. ..... Nonfailing. 
LE ARE SME I on TY do:.:.; 8-12.86: 11.5 6.1 | Two-bucket rig. Do. 
1 eu CE IR do. : 75 | 14.6] 13.5 1.1 | Windlass rig...... 
11] En Le Plateau....| 130] 19.6| 13.3 6.3 | Two-bucket rig... Do. 
<1 NR SE aT Island (2)... vee Per PRE FIRE BER Re I RR 

Wells dug in stratified drift in Norwalk. 

= Be Donit Poh 
$ Topo- vation epth| o 

Ne t oF Owner. graphic [above Si to water Rig. 2emarks. 
28° situation. sea | 4“PYwater.| in 

level. well. 

Feet. | Feet. | Feet. | Feet. 
Slops...... 115 11.0 8.2 2.8 Wind rig. 
Plain... 901 22.3% 10.4 Soh nado v 
Slope... 754 22.3419.1 r: ob cei L EE 2 Dig) Nonfailing. 
ieee AO. v. x: 90 20.8] 18.6 181 GOAN REE a Do. 
sas 40.0.5 60) 27.4} 25.4 2.0 | Two-bucket rig Do. 
mi G0uee. 50 15.31 13.6 ; PO DANE | Tee Do. 
Phin. .... 70:1.:20.7§ 18.2 2.5. do... Fails. For assay, 

Carthy. see p. 89. 
1 i In ER i Si Np do..... 501 27.3; 25.0 23%... do... 00 
1 Pee Se [SER do..... 35, 10.5 6.7 3.8 | Chain pump....| Nonfailing. 
CL a i Rn! PY do..... 136 21:81 10.1 2.7 | Windlass rig. Do. 
63 | Clover Manufac- |..... G0... 125 | 22 18 ca Mpls To el "| Nonfailing; will 

turing Co. yield 50 gallons 
a minute. For 
assay see p. 89. 

Slope...... 120}. 12.5; 311.8 1.0 | Chain LDRAID. sei Halls. 
parti do... He 18.90 15.7 YX. 29... 540... 00 Lah Nonfalling. 
Plain...... 25¢ 11.61 10.0 1.00... do. Do. 
ee go... 701 22.0] 19.3 271 Tw yp SATE rig Do. 
ig do... 70:4 21.0: 10.4 1.03.....80. 5... Do. 
pplende” 30. sens 7B] 22.1} 18:2 3:0... 00 nests Do. 
OE G0... 601-35. 71:13. 9 1.8 | Chain pump... Do. 
Swale...... 50 7.7 3.3 2.4 | Two-bucketrig. 
Plabi vi... 30:5 20.01 26.6 3 SE do. ave Do. 
Terrace... 25 1.24.31 21.5 2.8. 40.4.0 Do. 

3 } Slope...... 25.1 920.91-1%. 1 3.2 | Windlass rig. Do. 
91 | J. W. Marvin. ..| Terrace.... 10 8.4 6.8 1.6 | House pump... -| Nonfailing; fresh 

water. For as- 
say see p. 89.           
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Drilled wells in Norwalk. 

  

      

    

|Eleva- Depth 

No. on Topo. | tion | popar (Depth| to | Di. Yi Ay Owner. BTapRIC | 43,6ve | 1021" to | water |ame- | PS Remarks. Pl. IT. situa- | “og depth. roek rn ter, | Dain- 
tion. level td watt * | ute. 

Feet. | Feet. | Feet. | Feet. | Im. | Gals. 
6 Lk of the Holy | Blope...]...-... 136 12 10 6 20 | At college building, 

0st. 
S45... BO. ieee ML FETA a tt 108 20 20 6 5 | At farmhouse. 

46 | N orwalk Iron Works | Valley.. 5 260 80 6 Sit... ‘Water hard, 

47. 1 J. R. Connor.........={: Slope... 85 197 50%. ... 6 4 | Water from gneiss. 
For analysis see 
v.59. 

49 | Samuel R. Weed..... .do.. 60 45 20 15 6 8 
B02 BONO). i ime mein do.. 40 168 : 1 INA ah 6 1 
59 HiA. Beach. 5ue- a 5.80.5 v2 PL aig BGT J INE He, Sd Be 
70 | Meeker’s Union | Valley. 4 187%. ule. 5 i. 

Foundry Co. 
SL 1 Towniarm. ..ocuavese Slope...| 110 152 40 aR a beng 
88 1.9. James’ Homag... lo... MOF. -..c. ol FR foc HET Do 
97 | Mrs. R. L. Luckey ...}] Ridge.. 30 188 25 20 6 3 

100 | Meanresi Institute. ...- Island.. 8 125%. =i 8] and 20 { Water salty.o 
102 | South Norwalk | Plain... 5 258 7; erica, Ee on Large 

Oyster Farms Co. 
(0) Jos. Burns... cee ionio. Valley |... | 7 ft eh 10 8 25 | Water salty. 

|               
    

a For analysis see U. 8S. Geol. Survey Water-Supply Paper 102, p. 142, 1904. 
b Mot plotted on map. Data from U. 8. Geel. Survey Water-Supply Paper 232, p. 82, 1909. 

RIDGEFIELD. 

AREA, POPULATION, AND INDUSTRIES. 

Ridgefield, a town typical of the western highlands of Connecticut, 
is near the middle of the west boundary of Fairfield County. Dan- 
bury adjoins it on the north and Norwalk is 15 miles south on Long 
Island Sound. To the west is part of Westchester County, N. Y. 
The town has an area of 35% square miles. There are several exten- 
sive stretches of woodland and many small wood lots. These woods 
are uniformly distributed over the town on the hills and steeper 
slopes and aggregate 14 square miles or 40 per cent of the total 
area. The valleys are for the most part cleared. 

Ridgefield was incorporated in 1709, and in 1901 the village was 
made a borough. There have been no additions to or cessions of the 
original territory. In 1910 the population was 3,118, an increase of 
492 over the 1900 population. The density of population averages 
58 to the square mile. The following table shows the population at 
cach census and the per cent change in the preceding interval: 

Population of Ridgefield, 1756—1910.¢ 

  

    

        

Lal Popula- | Per cent oun Popula- | Per cent 
Yea tion. change. You | tion. | change. 

rr IB ROAR SEE OL Trt MERE TEI Rl 2,474 +7 
RE 1,708 EE AIO ee 2,937 Tio 
LR RE on IR NR a 1,697 = HIRO, cane wii ted vei set nin 2,213 — 1 
3798, cei rns ann rr ve 1,947 ts LOA Ey Ra ERR SRC LR 1,919 —13 
2800... ore re ales 2,025 ok TT IO GIS CS POG 2,028 + 6 
veh 20103 RAS Ane 2,935 +10 
1800.0. crit ners raise eee a 2,301 FEE LL LE ERR i SR 2,626 +17 
1830... = tian eal 2,305 0 | 30. ria de 3,118 +19         

a Connecticut Register and Manual, 1919, p. 640.
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There was in general a moderate growth up to 1840, a marked de- 
crease from 1840 to 1870, and a rapid growth from 1870 to the 
present time. The decrease was due to the general emigration from 
the agricultural districts of New England but may have been ac- 

centuated by the distance of the town from the first railroads. The 
subsequent growth is the result of the completion of the railroad in 
1870 and of the development of the region as a district of country 
residences. This development will probably continue and will be 
greatly stimulated if a projected railroad to connect with the main 
line of the New York, New Haven & Hartford Railroad at Green- 
wich is eventually constructed. 

The principal settlement is the centrally located borough of Ridge- 

field. There is also a small settlement, Titicus, a mile northwest of 
the borough. Branchville is in part in the southeast corner of Ridge- 
field but spreads over into Redding and Wilton. Ridgebury is a 
small village in the north part of the town. There is a post office at 
Ridgefield and rural-delivery service to the outlying sections. There 
is also a post office at Branchville in Redding. The Danbury branch 
of the New York, New Haven & Hartford Railroad, opened in 1852, 
runs north and south along the east boundary and has stations at 
Branchville and Sanford. The Ridgefield branch, a little less than 
4 miles long, connects Ridgefield and Branchville, and has stations 
at Florida and Cooper. An automobile stage line connects Ridgefield 
with Danbury. : 

The principal industry of Ridgefield is agriculture, and dairy 
products for the New York market form a specialty. The quarrying 
and grinding of feldspar and quartz have been carried on intermit- 
tently. Formerly there was also some manufacturing of cabinet 
work, shoes, hats, and tinware, but these industries died out about 
1850 with the general change of industrial conditions. 

SURTACE FEATURES, 

The characteristic features of the western highlands of Connecti- 
cut are better developed in Ridgefield than elsewhere in the Norwalk 
area, because it is the most remote from the Sound. In the south 
part of the town the broad, flat-topped hills are approximately 800 
feet above sea level. Farther north the hilltops are approximately 
1,000 feet, but in the extreme north part of the town the hills are 
somewhat lower. The valleys between the hills are cut to different 
depths. It seems probable that this region was once eroded to a 
nearly flat surface. Subsequent uplift of the region rejuvenated 
the streams so that valleys have been cut below the old erosion sur- 
faces. The valley north of Round Mountain and the valley of 
Titicus River, which join just north of the village of Ridgefield,



96 GROUND WATER IN NORWALK AND OTHER AREAS, CONN. 

and their southwestward continuation are underlain by limestone, 
which is relatively soluble, so that these zones have been deeply 
eroded. These valleys are characterized by wide and nearly level 
floors above which rise steep walls with many bare outcropping 
ledges. The other valleys have only narrow valley floors. The 
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valley south of Round Pond is also of the 
broad-floored type and is underlain by lime- 
stone. Figure 15 shows a profile across Ridge- 
field drawn along a line bearing northeast 
which is indicated on the maps (Pls. IT and 
IIT) by the line €’. Tt shows the two lime- 
stone valleys cut below the upland areas of 
gneiss. 

The highest point in Ridgefield is Pine 
Mountain, the crest of which is 1,060 feet above 
sea level, and the lowest point is where Norwalk 
River crosses the south boundary at an eleva- 
tion of 330 feet. 

Mamanasco Lake occupies a depression on 
the flank of the valley of Titicus River at the 
foot of the north slope of Scott Ridge. Some- 
what similar depressions are to be found else- 
where in the limestone area but have been filled 
in. Most of the filling was probably done in 
late glacial times by débris carried by the great 
volumes of melt water from the glacier. Wells 
sunk by the Ridgefield Water Supply Co. in 
the swamp south of Round Pond gave the fol- 
lowing section: Alluvium, 40 to 60 feet; clay, 
10 feet; sand and gravel, 230 to 250 feet. This 
section may indicate that the melt water washed 
in 250 feet of sand, after which the supply of 
sediment decreased, and the basin became a 
lake, in the bottom of which 10 feet of clay was 
deposited. Finally 40 to 60 feet of alluvium 
has been carried in and the lake filled up. 
The clay layer must extend under all or nearly 
all of the swamp, as it effectually prevents any 
entrance of water into the sands below it. 

Ridgefield occupies parts of six drainage basins. An. area of about 
half a square mile in the northwest corner is drained by a small 
brook tributary to Still River which flows northward and enters 
Housatonic River near New Milford. The run-off of about 8 square 
miles in the northeast part of the town reaches Saugatuck River. Ten
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square miles in the east-central and southeast parts of Ridgefield wre 
included in the headwaters of Norwalk River. The headwaters of 

Silvermine River drain about 3 square miles in the southwest part of 
the town, and just north is an area of 2 square miles tributary to Mill 
River, which enters Long Island Sound at Stamford. Three square 
miles at the middle of the western margin of Ridgefield is drained 
by Waccabue River, which flows into Cross River and so to Croton 

River and the Hudson. The west-central and northwest parts of the 
town are drained by Titicus River, which also is tributary to Croton 
and Hudson rivers. The borough of Ridgefield, then, includes parts 
of the basins of Housatonic, Saugatuck, Norwalk, Silvermine, Mill, 
and Hudson rivers. 

WATER-BEARING FORMATIONS. 

Bedrock.—Four varieties of bedrock have been recognized in 
Ridgefield. About 18 square miles in the north part of the town 
is underlain by the Becket granite gneiss. The original character of 
this rock is not certain, but it is probably essentially a metamorphic 
rock of igneous origin. It is a banded gray rock, composed of layers 
rich in biotite which alternate with layers rich in the lighter-colored 
quartz and feldspar. The segregation is due to the flowage under 
intense metamorphism and realinement of the grains under pressure. 
This structure is more developed in some places than in others, and 
there makes the rock readily cleavable. 

The bedrock of an area of 2 square miles in the southeast corner 
of the town is the Danbury granodiorite gneiss. It is a gray rock 
composed substantially of quartz, feldspar, and hornblende. Other 
minerals are present in minor amounts, and in some phases biotite 
(black mica) replaces more or less completely the hornblende. In 
one phase of the rock certain of the feldspar crystals are much larger 
than the other mineral grains and give the rock a porphyritic texture. 
The rock is massive but has a distinct gneissoid texture formed by 
the flowage concomitant with mashing during regional meta- 
morphism. 

Underlying an area of 7 square miles in the southwestern part of 
Ridgefield, and including most of the borough, is the Thomaston 
granite gneiss. It is similar to the Danbury granodiorite gneiss 
except that hornblende is nowhere prominent, and the porphyritic 
texture is absent. 

The features of the Becket, Danbury, and Thomaston gneisses that 
relate to their carrying water are similar, and may be discussed 
  

1 Gregory, H. E.. and Robinson, H. H., Preliminary geological map of Connecticut: 

Connecticut Geol. and Nat. Hist. Bull. 7, 1907. 

154444°—20—T7
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together. A little water may be contained in the minute openings be- 
tween the mineral grains, but its amount is negligible. These rocks 
have been subjected to great and vielent crustal movements which 
have opened fissures that in general form parallel systems whose 
directions depend on the direction in which the stresses acted. One 
system is horizontal or only slightly inclined, and is cut by one or 
more systems of steeply inclined or nearly vertical fissures. The 
rock is thus cut into polygonal blocks by the intersecting fissures and 
joints. Some rain water finds its way through the mantle of over- 
lying unconsolidated material into the intricate network of joints 
and crevices. Wells drilled into these rocks are apt to intersect, 
within a reasonable depth, one or more of these water-bearing fis- 
sures and thus obtain a moderate to abundant supply of water. 
Data on five such wells are given in the table on page 103. 

The Stockbridge dolomite underlies several valleys half a mile 
to a mile wide that aggregate 9 square miles in area. This rock is 
a light gray magnesian limestone and is no doubt of marine origin. 
Much of the rock has been metamorphosed to a medium-grained, well- 
crystallized marble. The calcite and dolomite, of which the rock 
is essentially composed, yield under metamorphism and recrystallize 
as roughly equidimensional grains that are unlike the elongated 
minerals formed from sandstones, shales, or igneous rocks. The 
resulting texture is more massive. The marble is relatively soluble, 
so that solution channels are very apt to be made by water circu- 
lating along joint planes and bedding planes. Water gets into such 
channels by percolation from the overlying soil and may in many 
places be recovered by drilled wells. Fhe well of Mr. S. 1. Pierpont 
and the well at the Town Farm are of this type. Interstitial water 
plays only a minor part in marbles. 

_ 7'ill—Overlying the bedrock of Ridgefield is till, except where 
it is replaced by stratified drift or where ledges crop out. When the 
glacier overrode New England in the ice age it scraped up the 
mantle of decayed rock over the fresh, unweathered rock below. It 
also broke off and ground away a good deal of the firm bedrock. 
These materials were carried along by the ice sheet in its southerly 
movement and were eventually deposited as till in part in de- 
pressions and in part over the flat surfaces of the bedrock. The till 
is an intimate and heterogeneous mixture of all this débris. Pebbles 
and cobbles and even large boulders are embedded in a matrix of the 
finer materials—sand, silt, clay, and rock flour. The till is very 
compact because of the great weight of the overlying ice sheet which 
pressed it down. Part of the water that falls as rain soaks into the 
ground and percolates downward through it until an impervious 
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zone is reached or a zone of pervious material completely saturated. 
Some of the water will get into fissures in the underlying bedrock, 
some of it will move laterally and eventually be returned to the sur- 
face in springs or swamps at a lower elevation, and some may be 
withdrawn by wells. There are in some places bodies of partly 
washed and stratified materials in the till, and these greatly further 
the circulation of water. Wells dug in till will furnish moderate 
supplies of water that slowly percolates into them. Such a supply 
is fairly dependable in times of drought unless the well is unfavor- 
ably situated, as on a steep slope from which the water may drain 
away. Wells that intersect rather more porous lenses in the till 
or that reach the waterbed or saturated zone just above the bedrock 
are apt to yield the most abundant supplies. During the later part 
of November, 1916, measurements were made of 57 wells dug in till 
in Ridgefield. At that time 8 were dry, 13 more were said by the 
owners to fail, and 82 were said to be nonfailing. The data collected 
are given in detail in the table on page 102 and are summarized in 
the following table. The wells that were dry have been neglected 
in computing the depth to water and the depths of water in the wells. 

Summary of wells dug in till in Ridgefield. 

  

  

Total | Depth to | DePL of 
depth. water. iwel 

: Feet. ect. eet. 
NY A ET EL i we Lek 33.0 29.9 12,3 
GE Ye Ae a er LN Te I RI 9.3 5.9 .4 
Lh Se ee AL Rl OF ee SO SRR A Le i a BE ol iN 18.8 14.7 35         

Stratified drift—Stratified drift is the mantle rock of a con- 
ciderable part of the valleys of Ridgefield that are underlain by the 
Stockbridge dolomite, and of parts of the valley of Norwalk River. 
It is a well-washed and sorted stratified deposit formed in large part 
from till by the action of running water. It is an older alluvium 
and on the map (Pl IIT) it is not differentiated from recent al- 
luvium. The only differences are, first, that stratified drift was laid 
down at the end of the glacial epoch by the streams of melt water 
that issued from the ice sheet, whereas alluvium is more recent and 
is still being laid down, and, second, that stratified drift is apt to be 
but is not necessarily the coarser. Owing to the sorting action of the 
water the interstices between the larger particles are not filled by 
smaller particles as in till, so that the porosity is greater. Moreover, 
the pores individually are larger and present less frictional resistance 
to the circulation of water. Wells in stratified drift get water in the
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same way as wells in till but with greater abundance. Seven ‘such 
wells were measured in Ridgefield. Two were said to fail, and three to 
be nonfailing, but the reliability of the other two could not be ascer- 
tained. The data collected concerning these wells are given in de- 
tail in the table on page 103 and are summarized in the following 
table: 

Summary of wells dug in stratified drift in Ridgefield. 

  

  

  

    

Total | Depth to [DERI of 
depth. water. | in well 

Fect. Feet. Feet, 
LE aE Rl Lene SI ER a 15.9 13.3 5.5 
EL a Be a a sR tae 14.0 7.4 <9 
re x hE Re 14.4 11.8 2.7 

  

QUALITY OF GROUND WATER. 

The following table gives the results of two analyses and four 
assays of samples of ground water collected in the town of Ridge- 
field. The waters are moderately mineralized except Nos. 15, 72, 
and 74, which have a low mineral content. Nos. 72 and 74 are very 
soft, in contrast with No. 15, which is a soft water, and Nos. 16, 48, 
and 57, which are hard waters. The reason for this contrast is 
presumably that wells Nos. 72 and 74 lie in situations where the 
glacier brought no débris derived from the Stockbridge dolomite, 
whereas the till around the other wells contains a considerable pro- 
portion of the relatively soluble dolomitic material. A comparison 
of analysis No. 15, which represents a sample from a well drilled into 
the dolomite, with analysis No. 16, which represents a sample from 
a near-by shallow well dug into the till, also suggests that -the 
ground-up dolomitic material is especially susceptible to solution 
and tends to make highly mineralized waters. The solid, firm dolo- 
mite, on the other hand, is less easily dissolved, by reason of its 
mechanical condition and therefore yields less highly mineralized 
waters. 

The waters represented by analyses Nos. 15, 72, and 74 are good 
for domestic purposes so far as may be judged from their mineral 
content, but the other waters are rated as fair because of their hard- 
ness. Nos. 15, 72, and 74 are also acceptable for boiler use, but the 
other waters are rated as poor because of excessive amounts of scale- 
forming ingredients. All are calcium-carbonate in type except the 
very soft waters, Nos, 72 and 74, which are sodium-carbonate waters.
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Chemical composition and classification of ground waters in Ridgefield.e 

[Parts per million; analyzed by Alfred A. Chambers and C. H. Kidwell. Numbers of 
analy ses and assays correspond to those used on Pl, II.] 

  

  

  

  

            

Analyses.b Assays. c 

di5 16 €48 ed? e72 e74 

Sear (BIO i iii 17 1 Ss SARGR SRO Lolth Wl Cl Rl (Ra 
Tron {le)......cnnncr tn tates eran 14 .40 0.13 0.22 Trace. 0.09 
ENT LETS WES Ee i Seg pe 18 Fy EER De nal a SR Rn 
Sodium (4 ge) eR SC i Ce 4,6 i i ORS her daa, Sr BOCES! RI He RnR EAR, 
Sogn ING) vil cvivsreTecnsrnnnusnmnns ! 11 12 ; 
PoiasIm (IC). i. oo ciraienesrrnanpnere 6.9 6.4 } Trace 722 14 710 
Carbonateradicle (COs)... ...-i-cunvnnnnns .0 7.0 7.2 4.8 .0 | 
Bicarbonateradicle (HCO;3)............... 77 230 251 334 62 34 
Sulphate radicle(804).....c...ceuu........ 14 22 i1 27 6.0 9.0 
Chloride radicle(CD........enes 2 6.2 6.8 3.6 14 2.2 3.2 
Nitrate radicle (NOs)......... . . 08 7B SA Se Ie 8 en REE ni 
Total d ssolved solids at 180° C 114 253 7280 7380 791 73 
Total hardness as CaCOs...... of ROT 7212 244 285 33 22 
Secale-forming constituents f..... . 78 210 270 310 60 45 
Foaming constituents .......cccueu...... 49 49 (()] 60 40 30 

Chemical character... cave eaves roner ons Ca~-CO3 | Ca-CO3 | Ca-CO3 | Ca-CO3 | Na-CO3 | Na-COj; 
Probability of corrosion Bb ..esvcsresec cess (?) (?) ?) (? N N 
Qmlity for bofler use... ... oo. oivaacsneeis Good. Poor. Poor. Poor. Good. Good. 
Quality for domestic use................... Good. Fair. Fair. Fair. Good. Good. 

  

a For location and other descriptive information see pp. 102-103. 
b For methods used in analyses and accuracy of ibid see pp. 52-60, 
¢ Approximations; for methods used in assays and reliability of results see pp. 52-60. 
d Collected Nov, 28, 1916. 
e Collected Dec. 8, 1916. 
7 Computed. 
¢ Less than 10 parts per million, 
h Based on computed quantity; (?)=corresion uncertain, N=noncorrosive. 

PUBLIC WATER SUPPLY. 

The Ridgefield Water Supply Co. has been serving its customers in 
and around the borough since 1900. Water was first obtained from 
five driven wells in a swamp a mile south-southwest of Round 
Pond. These wells were 60 feet deep; two were 6 inches and three 
were 3 inches in diameter. They drew moderate amounts of water 
from gravel, but the water was under very slight head and had to 
be lifted 50 feet. Subsequently three wells were sunk at the same 
place to depths of about 300 feet. They went through 40 to 50 feet 
of alluvium, 10 feet or so of clay, and finally through more than 200 
feet of sand. No water was obtained below the clay and only 
moderate amounts above it. 

At present all the wells are abandoned and water is pumped fom 
Round Pond to a steel standpipe of 188,000 gallons capacity located 
on a ridge 13 miles south-southeast of the pond. There are two 
triplex single-acting pumps, 10 by 10 inches, driven by two 35-horse- 
power electric motors and working against a pressure of 75 pounds 
to the square inch. The water is distributed by gravity from the 
standpipe through 11 miles of mains to 70 hydrants and 383 service 
taps, of which 311 are metered. The pressure ranges from 75 to 90 
pounds per square inch. The 2,500 people served consume on the 
average about 148,000 gallons a day. Round Pond is presumably
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fed by subaqueous springs.’ 
been abundant, and a much larger quantity could be furnished. 

The water in the pond has heretofore 

RECORDS OF WELLS AND SPRINGS. 

Wells dug in ill in Ridgeficld. 

  
  

    

  

   

  
  

      

  

      

   

  

  

Ele- | 
No. Topogra- | io Depth Depth . 

on Pl Owner. phic situa- Jog fou) to of. Rig. | Remarks, 
il. tion. [ROVE “CPN water, water. 

level 

Feet. | Feet. Feet. | Feel. | 
CREE Se Slepe......- 620 9.41 5.9] 3.5{ Chain pump...... | Nonfailing. 
= Sa EERE EP BS es G0 vo. 560 1 18.5 | 14.2 | 4.3 | Chain pump and | Dao. 

house pump. { 
nl a aa de.... 500.4 12.71 7.71 50; Chainpomp. -.... | Do 
IR me RE G0oasese 5601 17.91 33.1 0 4.84....5 0.4 sdoiaa ded | Do. 
6 HH... 610 {21.6 ] 14.8 6.8..... A0icis fait iinnm Do. 
gi Slope.......] 685} 19.2] 13.8} 5.4 | Two-bucket rig....! 
i Sle NIE, nena 0..--:1 285330 4... Dry | Deep-well pump... Fails. 
9 6655 25.2.4... Dry | Windlassrig...... | Do. 

10 951.13. 41 12.2. 3.2 { Norig........- Do. 
12 S578 1 32.3 tui Dry | Two-bucket rig....| Do. 
13 620:122.9 20.71 2.21 Chalnpamp...... | Nonfailing. 
16 540 | 15.4] 13.3 | 2.1 { House pump...... | Nonfailing. For 

| analysis sze p. 

17 565 | 24.6 1 23.5 | 1.11 Two-bucket rig....| Do. 
19 650 | 25.7 | 24.4 1.3 $f... a8... rane. | Tails. 
20 6054 13.531 11.2 { 2.3 | Chain pump......| 
22 5095; 16.64 33.9% 2.7 |..... qo... ...-w...b Nenfalling, 
24 69531 93.30 19.8 2B fe "I Se Nonfailing. Rock 

bottom. 
25 610 | 21.21 19.0 | 2.2 | Two-bucket rig.... Do. 
26 780 | 25.7 | 24.4 1.38.04 7 OSS RA 
27 590 { 24.6 | 16.0 | 8.6 | Sweep rig......... Do. 
29 8251 21.0] 19.6 | 1.4 | Two-bucketrig....| Fails. 
30 730 1 22.0.) 21.71 0.3] Windiassrig...... Fails. Rock bot- 

tom. 
31 i HO 20.57: 3.5.8 QO ch cdiostnre Nonfailing. 
33 630] 10.1] 9.6] 0.5 Chain pump-.--.. Fails. 
34 700 | 19.9 | 17.4 | 2.5 | Two-buckef rig....| Nonfailing. 
35 670 1 13.51 12.0} 1.5] Chainpump...... Fails. 
36 720 | 17.0 | 16.6 | 0.4 | Two-bucket rig... Do. 
39 670 | 9.3] 6.0! 3.3! Windiassrig...... Nonfailing. 
42 765] 16.4] 8.9} 7.5! Chain pump...... Fails. 
43 “Et 9m8 115.6% 6.83... do... 005.000 
44 7801 11.63 977 LO, Sweeprizg......... Nonfailing. 
45 575 | 14.9 | 14.0 | 0.9 | Two-bucket rig. Fails. 
46 470 | 18 3 i DS RE TR Nonfailing. 
47 550 1 30.6 | 29.9 | 0.7 | Two-bucket rig.. Fails. . 
48 575 4 33.02 29.81 3.2 {.....0 ts eee Nonfailing.. For 

assay see p.101. 
LL RST CIE SES 1 500417.13-15.5¢4 1.6]..... 1 LPT SOR 0 Fails. 
7 oh DT Sd bin. 2 do. 600 | 14.81 12.4 | 2.4 | Chain pump....... Do. 
Blt naa fons 2 do, 635! 9.31 7.07 2.84... LR Ie Nonfailing. 
Re EAR SR do... 750 125.21 19.41 5.8:..... qa, onal Fails. 
54 | Lawrason Riggs..| Ridge...... 7551 18.9] 13.31 5.61%..... 0... aus Nonfailing. 
55 1 The Bailey Inn...| Plateau....] 770 | 19.7] 11.71 8.0{..... an...... ... Do. 
I A bannss 40 a V: 9.6; 8.0| 1.6 Sweep rig and{ Nonfailing. 

i house pump. Abandoned. 
57.1 E.%. Conch. ..... bah do. 740 | 25.6 | 13.3 | 12.3 | Chain pump...... Nonfailing. For 

. | assay seep. 101, 
BR. i ari cant ae do...... 785 1 14.4} 10.3 | 4.1 | House pump...... | Neonfailing. Rock 

| bottom. 
BO Lies Slope.......] 780] 20.8] 12.5 | 8.3 |] Twe-bucket rig....! Do. 
RNR RE Se Ridge...... T6548 25.9123.5¢ 2.4%..... Bo. 
Th RE SO Platean....y 745] 20.51 13.6 6.91..... BOs. a Do. 
Berta, lope....... 615 | 16.6 | 13.3 | 3.3 | Wheelandaxlerig Deo. 
85 Lis iiiwoins se ssanamsliesis 1 VI 630 { 25.6 | 15.5 | 10.1 | Wheel and axlerig Do. 

i and house pump. 
i 3 IIE Eh Heit £0... 705 | 15.0 | 13.6 {| 1.4 § Two-bucketrig.... Do. 
0 EARNER NE es EN La a qae..... 5253 17.33 14.91 2.6%..... 0. 
LE ERR he By go...... 640 | 18.21 12.9 | 5.3 | Chain pump...... Nonfaiiing. 
B7 iii sunita id 40...... 690 | 14.0] 12.9 | 1.1] Windlassrig...... Do. 
1 VRS IE RR sr a do...... 3001 13.24 10.67 2.9 i Norigee. ooo... 
vi FE sR al Slope.... 550 { 13.24 12.1} 1.1} Chain pump...... 
72 | George A. Knox..| Knoll...... 436 | 14.6 12.7 | 1.9] Sweep rig and | Nonfailing. For 

house pump. assay see p. 101. 
2 SR SPEER AT Slope.......| 450] 24.91 24.5 i 0.4 | Wheeland axlerig. 

|   
1 Rept. Connecticut Public Utilities Commission, 1917. 
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Wells dug in stratified drift in Ridgefield. 

  

  

                

Eleva- 
> . | tion Depth| Depth 

"ly xr Owner. 1ponaphis above Zon to of Rig. Remarks. 
hiss BLA. 1 son PUL \water.| water. 

level. 

Feet. | Feet. | Feet. | Feet 
| II Ea Slope. ..... 575 | 14.4] 13.0 1.4 | Two-bucket rig. ...| Fails. 
1 fh BE DIR Oe LE Van TL 0:2 640 | 14.8} 13.1 1.7 | Windlassrig....... Do. 
| SS Ir NERO Rat do....-- 650 | 14.2} 13.3 0.9 | Two-bucket rig... .. 
46 | 1..D.Conley.| Plain....... 470 | 18 3 15 a Nonfailing. 
Eden ball Slope 4551 15.9 11.8 4.1 Chaimpump....... 
J anc ABeE GREEN Plain......! 45| 13.2 7.7 5.51 Windlassrig...... Do. 
74 | Seth Beers..| Slope.......| 330} 14.0) 11.6 2.4 | Two-bucket rig..... | Nonfailing. For 

| assayseep.101. 

  

a This well was originally a spring and was improved by means of a drive pipe. Yields 1,500 gallons 
an hour or 25 gallons a minute. 

Drilled wells in Ridgefield. 

  

  

2 1 & 
= Abe EE E 

Tovo- |SE| & | & | Ba] | |] 
ey Owner. graphic | 89 1 & | 2 | 2g | & | ££ | Kindofrock. Remarks. 
a sifud- isi 3 hh oa gH = 
5 tion; (E272 lf IER & |v 
3 £2 | 2 (B23 
Z = 13 RA = 

Feet.| Feet.| Fect.] Fee In. | Gals. 
1 | Ben Nichols.......| Slope....| 590 | 105 9 13 6 153 Gnelss........ Bored well. | 

14 | Ridgefield School.]...do..... 20210 40. hun S:3:ie) J... Osan Do. 
15 | 8. 1... Pierpont....|...de..... 560 | 389% 0 3 6 30 | Limestone....| Bored well 

For analysis 
see p. 101.0 

18 Townlarm........ Yeo do.e on G40 480 foc. el I aR a de: .5 1 gir very 
hard. 

28 | Ridgefield Water | Plain....] 530 | 300 | 300+]......|...... 0 (¢) Abandoned. 
Supply Co. 

40 | A. B. Hepburn....| Plateau.| 800 | 537 40 25 8 50 | Granitegneiss. (a) 
41 | Mrs. Wm. Jenner.|...do..... 800 | 551 40 25 8 803... a0... (d) 
53 | Lawrason Riggs..|...do..... 720 | 630 0] (e) Side)... 00 unesiss 
(7) Connecticut Con-1....... .ildeevn. 10: {owe vmmleovsnotonsssyns si FUSER oN 

struction Co.                       

« Abundant. 
bH A number of zones of dark limestone were found in the light-colored limestone. ach of these beds 

yielded some water. 
¢ Three wells, each about 300 feet deep, were i ig The section encountered was in general 40 

to 60 feet of alluvium, 10 feet of clay, and the rest sand. No water was found beneath the clay. 
d These wells, Nos. 40 and 41, probably draw their water from the same fissure as pumping in one draws 

down the level of the water in the other. 
¢ The water stands at from 130 to 250 feet below the surface and varies with the seasons. 
f Not recorded on map. Data from U., 8. Geol. Survey Water-Supply Paper 102, p. 128, 1904, said to 

flow with head of 2 feet. 

Springs in Ridgefield. 

  

  

No. . | Elevation] N Topographic, Tempera-| Yield per i 
PLIT Owner. situation. Shove ture. | minute. Remarks. 

Feet. oz. Gallons. 
iB RRR SRE ie Se Slope. ..... B20 jah, 3 | Piped to horse trough. 
hl WEE al Swale...... LT ER 2 | Supplies four houses. 
ng SAC SER Se Np Brookside. . 650 49 ] 

(e) LRA Bryan... ...[ ol Taam a a 40 5 | Water from granite. 
fe¥iChas. Folly... cof ais i nt fais? + PO Water from granite.?               

a Not shown on map. Data from U. S. Geol. Survey Water-Supply Paper 102, p. 150, 1904. 
b For analysis see U. S, Geol. Survey Water-Supply Paper 102, p. 154, 1904,



104 GROUND WATER IN NORWALK AND OTHER AREAS, CONN. 

WESTON. 

AREA, POPULATION, AND INDUSTRIES. 

Weston is an agricultural town situated in the western highlands 
near the center of Fairfield County, Conn., and in the second tier of 
towns north of Long Island Sound. The town is roughly rectan- 
gular in shape, 3} by 6 miles in dimensions, and has an area of a 
little over 20 square miles. About 11 square miles, or 55 per cent, 
of the total area is wooded. Most of the woodland is in small 
patches, but in the northeastern part of the town there is one nearly 
continuous area of woods covering about 8 square miles. 

The territory of Weston was taken from the town of Fairfield in 
1787 and incorporated as a separate town. In 1910 Weston had 831 
inhabitants, and the density of the population is 42 to the square 
mile. The following table shows the fluctuation of population since 
the organization of the town, and the per cent of change of each 

census period. 
Population of Weston, 1790-1910.¢ 

      

      

    

  

| 

Popula- | Per cent Loci . Popula- | Per cent 
Year. tion. | change. Year. | tion. change. 

2200-100 EL ES GE AN Le St 1,117 + 6 
, 680 ROAST. Su Le 1,054 - 

2,618 Se a EL RIESE Rs SL En nT 918 —13 
2,767 OH IR00 eh aT a din 772 -16 
2,997 $8 HAN. tere ET as 840 +9 
ER SEE 3010: ee te 831 - 1 
1,056: 1 tres nee         

a Connecticut Register and Manual, 1919, p. 641. 

The decrease in the decade from 1830 to 1840 was due to the ces- 
sion of territory to form part of Westport, and the further decrease 
in the following decade was due to the separation and incorporation - - 

of the whole of Easton. Barring these two irregularities, the popu- 
lation has shown only slight gains or losses. In the last 50 years 
the losses have preponderated, probably owing to the general shift 
of people from the agricultural portions of New England to manu- 
facturing towns and to western farming regions. It is probable 
that when Wilton and Westport have been more fully developed as 
country-residence districts dependent on New York, Weston will fol- 
low a like course of evolution. This development may begin in 10 
or 15 years, and a considerable gain in population may be shown 
for some time. The population will probably never be large as long 
as the present lack of transportation facilities continues. At present 
there are four small villages in the town—Weston, in the valley of 

the West Branch of Saugatuck River near the west boundary; 
Northfield, on the hill a mile east of Weston; Lyon Plain, stretched
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out along 2 miles of the valley of Saugatuck River near the south 
boundary; and Valley Forge, near the northeast corner and also on 
Saugatuck River. There are about 70 miles of roads in the town. 
Railroad connection is made at Wilton and Georgetown on the Dan- 
bury branch of the New York, New Haven & Hartford Railroad. 
Mail is carried by rural delivery from Westport. 

SURFACE FEATURES. 

The western highland of Connecticut, of which Weston is a part, 
is the product of two cycles of erosion. In the first cycle, which was 
nearly complete, the region was reduced to a nearly flat plain.” In 
the second cycle, caused by uplift and tilting of the plain, rather deep 
and narrow valleys have been cut below the old erosion surface. The 
valleys of Saugatuck River and its West Branch and of Aspetuck 
River are of this type. The flat-topped hills, which in the south part 
of the town are 340 to 380 feet above sea level and in the north part 
500 to 600 feet above sea level, are remnants of the plain that was 
eroded in the first cycle. These topographic features are the prod- 
ucts of erosion, but the flat flood plains along Saugatuck River at 
Lyon Plain and above Valley Forge and along West Branch north 
of Weston village are depositional features. 

The greatest elevation in Weston is 620 feet above sea level and is 
found at two points on the north boundary. The least elevation is 
where Saugatuck River crosses the Westport town line at 45 feet 
above sea level. With the exception of a small area in the northwest 
part of the town that is tributary to Norwalk River, all of Weston 
belongs in the drainage basin of Saugatuck River. A strip three- 
quarters of a mile wide along the east border is drained by Aspetuck 
River, which joins Saugatuck River half a mile below the Westport 
boundary. A strip 2 miles wide in the west part of Weston which 
comprises 74 square miles is drained by the West Branch of Sauga- 
tuck River, which flows into its master stream just below Aspetuck 
River. The main branch of Saugatuck River drains a strip 1 to 2 
miles wide through the center of the town, which has an area of 10} 
square miles. A number of brooks, including Kettle and Beaver 
brooks, enter the Saugatuck from the west, but only a few from the 

east. 

WATER-BEARING FORMATIONS, 

Gneiss and schist—Most of the bedrock of Weston is a gneiss of 
igneous origin. In the northeast corner there is some Berkshire 
schist, but it is of negligible extent. Waterbury gneiss underlies a 
strip half a mile wide along the divide between Saugatuck River and 
the Aspetuck. This rock is a light to medium gray schist into
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which igneous intrusions have been made in great profusion. There 
are thin bands of the schist separated and cut by intruded sheets and 
dikelets of igneous material. The Thomaston granite gneiss under- 
lies a strip half a mile wide south of Aspetuck village along Aspe- 
tuck River, and also most of the area west of Saugatuck River. It is 
a medium-grained granite and a typical one in that it is composed 
essentially of quartz, feldspar, and black mica, with small amounts 
of other minerals. Metamorphism has given it a gneissic texture 
that is marked by the concentration and parallel orientation of the 
mica flakes in certain planes. The Danbury granodiorite gneiss 
underlies part of the valley of the West Branch of Saugatuck River 
and a small area west of Aspetuck River and north of the village of 
Aspetuck. It is similar to the Thomaston granite gneiss except 
that hornblende rather extensively replaces the mica. 

All the bedrock of Weston carries water in the same way. 
The rocks are very compact, and no interstitial water is to be obtained 
from them. However, they are traversed by intricate networks of 
fissures that cut and connect with one another. These fissures are 
far more abundant in the upper 200 feet than below. It is to be 
expected that wells drilled 200 or 300 feet into rock will cut one or 
more fissures and obtain fair supplies of water that has percolated 
down from the overlying mantle of earth. No such wells have been 
made in Weston as far as the present investigation shows. 

7"ill—The bedrock of Weston is everywhere covered with till ex- 
cept in small areas where the bedrock outcrops in ledges, and along 
some of the streains where there are deposits of stratified drift. Till 
is a dense, compact deposit composed of the débris scraped up, ground, 
and transported by the glacier. Rock flour, clay, silt, and sand form 
a matrix in which are embedded pebbles, cobbles, and boulders. 
In general there is no systematic arrangement of the material, and it 
is perfectly heterogeneous. In some places there are lenses from 
which the finer particles have been washed away, increasing the po- 
rosity of the residue. Water that has fallen as rain or melted from 
snow in part soaks into the ground and tends to saturate it by filling 
all the pores. There also is a tendency, particularly on steep slopes, 
for the water to seep away, leaving the upper part of the till dry. In 
general wells dug in the till to a reasonable depth will yield moderate 
supplies that will fail only rarely. Those wells that intersect porous 
lenses in the till are apt to be the more satisfactory. Unfortunately 
there is no way of detecting the presence of such lenses except by 
actual excavation. During October, 1917, 33 wells dug in till were 
measured in Weston. One was found to be dry, 11 more were said to 
fail, and 18 to be nonfailing; the reliability of the remaining wells 
could not be ascertained. The data collected are given in detail in the 
table on pages 108-109 and are summarized in the following table:
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Summary of wells dug in till in Weston. 

  

  

; Depth Total Depth : 
eee [ol water depth. |to water. trol. 

Feet. Feet. Feet. 
bib rd TT J Ee EOE SE Sa al DAA LA RN OL Ao ASE 28.7 23.8 8.G 
VEY en Eh a i se BE side oh 8.9 6.2 3 
EB Ly eR Ra Nan pe Sa a ¥W.7 14.4 3.¢         

Stratified drift.—The areas of stratified drift in Weston are shown 
on the map (Pl. II). These water-laid deposits are composed of the 
reworked and sorted constituents of the till and are to be considered 
as the products of the stream in whose valley they lie. The particles 
composing the till have been sorted out. The boulders and bigger 
stones have been left in place, but the sand and still finer grains have 
been carried away. Most of the finest materials, the clay and silt, 
have been carried out to sea, but the others have been deposited at 
points where the current was slow. The larger pebbles and cobbles 
were deposited with less slowing of the current than were the smaller 
ones. Inasmuch as the velocity varied not only from place to place 
but also from time to time at any one place, lenses and beds of differ- 
ent-sized material were laid one on another in very irregular succes- 
sion. Stratified drift earries water in the same manner as till, but 
because of the elimination of the smaller particles it has a greater 
percentage of pore space and the pores are larger. The ground- 
water circulation is therefore much more rapid, and stratified drift 
wells yield more abundant supplies. Six such wells were visited in 
Weston. Iive of them are said to be nonfailing and only one to fail. 
The data collected are given in detail in the table on page 109 and are 
summarized in the following table: 

Summary of wells dug in stratified drift in Weston. 

      

  

Total |Depth to | D opeh of | 
depth. water. in well. |! 

Feet. Feet. | Feet. 
Liar Er i CL Se er a SN Sn NS a RL IE 23.7 30.7 3.0 
LEU Ur a ee Sn RE BTS CaS I RE aidip SO InN! 15.6 13.7 0.3 
vn FRE Ee aR EEE Se ee BLS CR ONE DO 25.1 23.4 1.7     
  

QUALITY OF GROUND WATER. 

The subjoined table gives the results of two analyses and four 
assays of samples of ground water collected in the town of Weston. 
The waters are all low in mineral content, very soft, good for use in 
boilers, and, so far as may be determined by their mineral content, 
acceptable for domestic use. All are sodium-carbonate in type.
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Chemical composition and classification of ground waters in Weston.2 

[Parts per million. Collected Dec. 8, 1916; analyzed by Alfred A. Chambers and C. H. Kidwell. Num- 
bers of analyses and assays correspond to these used on Pl. I1.] 
  

  

  

Sion CIO) a eae 
Kone). citi cia asa ta 
Clean (Ca). oti eee sortie 
Manet (Me)... . cies sees saan 
Sodium and Notas (Na-K. .... ox 
Carbonateradicle (CORY... ....... .... 00 
Bicarbonate radicle (HCO) ninilen SF SSE, 
Sulphateradicle (80)... 0... ol ae 
Chiorideradicle (CD) ........ nL... a 
Nitrateradiclo (NOs)... i... 0. eaten 
Total dissolved solidsat 186°C............. 
‘Potathardness as CaC0s......... ice 
Scale-forming constituentsd.. ............. 
Foaming constituenisd........c..5. ais 

Chemical character..... our isso nse 
Probability of corrosione.............. ios 
Quality for holler use. ......c. vue iris anions 
Quality for aomestic use. -. i. fal           

Assays.c 

22 30 34 38 

a 04 T[ TO ace. | race. 
gasmgprasaisnase es Eade EH SE TTR 

.0 0 .0 i 
38 29 34 32 
6.0 6.0 6.0 7.0 
2.6 3.4 3.0 2.8 

ST i ul des des | Cdr 
18 16 20 18 
45 40 47 45 

30 20 20 30 

Na-CO; | Na-CO3 | Na-CO; ase 03 

Good. Good Good Good 
Good. Good Good Good   

  

aFor location and other descriptive information see pp. 108-109. 
tFor methods used in analyses and accuracy of results see pp. 52-60. 
fApnozinations; for methods used in assays and reliability of results see pp. 52-60. 
d Computed. 
¢ Based on computed quantity; (?)=corrosion uncertain, N=noncorrcsive. 

RECORDS OF WELLS AND SPRINGS. 

Oily one spring (No. 11, P1. IT) was visited in Weston. It is on 
a hillside and its water is ined by gravity to the house below. 

Wells dug in till in Weston. 
  

  

  

  
              

3 eva- 
ion 

Boy iL Owner. Topopashic above Rig. Remarks. 

level 

Feet. Feet. 
1 Slope.. 360 2.0 | Chain pump. oo 
v1 Ca dearly Bo do 390 0.7 a0... aw 
+8 RA i pis SP hf do 340 3.7 | Windlassrig. “| Nonbatiing. 
: 7 HERTS Role Smee atl do 370 Dry. | Two- Ticket rig..| Fails. 
a PEIN Sa I er RE 0 425 4.4 0.90. rd. ann Do. 
a ERR BR he dN ES do.. 310 21.7 0.81... Rn AR, Do. 
VB EEE TR RL Sag do 315 14.8 RSs "Lor i Nonfailing. 

i ria do 270 9.0 or NE ERG LA Do. 
LAN a TR de... ... 330 7.4 $200. 0 PN Do. 

Bod. aah do 400 8.2 47, AO es sesns Fails. 
10: ne ma Re a do.... 380 23.2 5.0 | Windlassrig. Do. 
x BREST se do 425 18.4 3.1 | Chain pump.... Do. 
Ee RR LS Tas do 425 11.2 2.5 | Sweeprig....... 
1 RAIA I EE do 350 15.3 0.3 | Two Dude Hes Do. 
SS a do 250 12.0 {vl la do.. .I Nonfailing. 
18 | Lafayette Beers|..... do 215 7.9 2.6 Sweep rig. SA reend Nonfailing. 

For analysis see 
p. 108. 

| T ACER Rt, Tae do...... 315 9.7 Windlass rig. ...| Fails. 
20 F. W. Hawly. .|..... 40... 155 14.6 House pump and] Nonfailing. 

wou rig. 
SL Ye. Swale. ..... 295 Fond ga ge Ne Ede Do. 
22 {| Mary L. Fanton| Plain.......| 190 14.9 Tw i rig.| Nonfailing. For 

assay see p. 108. 
5 EN SR od Knoll... .... 300 15.1 House pump and| Nonfailing. 

windlass rig. 
2; ERR MR Slope. “1-420 16.4 Windlass and Do. 

counterbal- 
ance rig. 

EE ARS Hilltop... .: 360 x By ele 1 0 bn 40... Tails. 
27 { John R. Cole..>| Slope....... 315 12:35 5.4.0. G0: Nonfailing. 

For analysis see 
p. 108.  
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Wells dug in till in Weston—Continued. 

  ¥ 

  

  

              

are Pike Depth 

No. on | oy ITopographie| WOR | Mota] | VCP 9; : 
Y | Owner, f : above to | water Rig. Remarks. ri IL. | situation. Son depth. water. in 

level. weil. 

Feet. | Feet. | Feet. 
21.01 14,7 4.3 | Two-bucketrig.. 
21.9% 11.7 3.3 | Wheel and axle | Nonfailing. 

rig. 
17.5 | 16.3 1.2 | Two-bucketrig..! Fails. Foras- 

say see p. 108. 
20.81 12.8 8.01... | [i TA Ae Nonfailing. : 
16.41 12.8 3.6 | Deep-wellpump | Nonfailing. For 

and housepump| assay see p. 108, 
15.41 12.6 2.8 | One-bucketrig..! Nonfailing. 
14.5 | 10.3 4.2 | Two-bucket rig.. Do. 
24.8] 23.8 1.0 | Windlass rig.... Do.   

    

  

  

              

ig i 3 Dah 
i : i i [) No.on | i Topographie| 00 | Total | cb ; : > Owner. i : above to | water Rig. Remarks. PIL situation. son (PtH orton tin 

level. well 

Feet, | Feet, | Feet. | Feet 
Ra a Th Slope....... 180 } 15.6 | 13.7 1.9 | Two-bucketrig.| Nonfailing. 
Is coven Forde ans Phin......[ ‘1801 31.0} 30.7 .3 | Windlass rig. ..| Fails. 
Be ler vesvns vo tevmsl Slope....... 80 (2,817 | 25.8 2.9 | Two-bucketrig. | Nonfailing. 
33 i Chor essnnsivinas ilies do... 95 33.7] 30.7 8.04... doo...) Do. 
38 | Harriet B, Coley | Plain....... 180.4-:21.5 $::20,3 14:1... de... ois Nonfailing. For 

assay see p. 108. 
39 BE Cals FEe Ba 30:.... 125] 20.3 19.6 .7 | Windlass rig. ..| Nonfailing. 

  

WESTPORT. 

AREA, POPULATION, AND INDUSTRIES. 

Westport is one of the shore towns of Connecticut, and is near the 
middle of the Long Island Sound boundary of Fairfield County, just 
east of Norwalk and midway between Bridgeport and Stamford. 
The area of the town is about 20 square miles. Most of Westport is 
cleared, but there are patches of woodland here and there which ag- 

gregate 4 square miles or a fifth of the total area of the town. The 
territory was taken from Fairfield, Norwalk, and Weston and in- 
corporated as a separate town in 1835. In 1910 the population was 

4,259, an increase of 242 over the population of 1900. There are about 
217 inhabitants to the square mile. The following table shows 
the population at each census since the town was founded and also 
the percentage of change during the preceding decade: 

Population of Westport, 1840-1910.% 

  

  

        

r Popula- | Per cent > Popula- | Per cent Year ! “tion. | change. | Year. tion. | change. 
Na i H 

NRA OC RR ters tn nin, 1530) AT a SO ROE hk 3,477 +3 
I 2, 651 a7 Basie sii nin 3,715 +7 
1860. ee a a as 3,203 000. et eT a 4,017 +8 
TH He TE a LER ILS i 3,361 EE 1000. te 4,259 +6 

3 
  

a Connecticut Register and Manual, 1919, p. 641.
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For the first 35 years there was a rapid growth, which was due 
in part to the opening of the New York & New Haven Railroad 
in 1849, and in part to the establishment of manufactures of cotton 
and leather. Since then there has been a steady though moderate 
growth. Westport is now primarily a district of country residences 
belonging to New York people. It is probable that because of the 
nearness of New York City and the excellent transportation faeili- 
ties the population of Westport will continue to grow. 

Westport is the principal settlement and is at the head of the 
estuary of Saugatuck River. Nearer the mouth is the village of 
Saugatuck. A third settlement, Greens Farms, is on the Sound near 
the southeast corner of the town. There are about 70 miles of high- 
ways in the town. About 5 miles of the Boston Post Road, one of 
the State trunk-line highways, lies within the area. There are also 
8 or 4 miles of roads built with State aid. The grades are in gen- 
eral moderate, and the road surfaces are well kept. There is trolley 
connection from Westport village along the Boston Post Road to 
Bridgeport and Stamford, and along the west shore of Saugatuck 
River to Saugatuck, and thence eastward to Compo Beach. The 

main line of the New York, New Haven & Hartford Railroad runs 
east and west across the town half a mile to a mile from the Sound 
shore. Tt has a station at Saugatuck known as “ Westport and 
Saugatuck ” and also a station at Greens Farms. There are post 
offices at Westport, Saugatuck, and Greens Farms, and rural de- 
livery from Westport to the outlying districts. 

The principal industries of Westport are agriculture and the 
manufacture of cotton twine, buttons, embalming fluid, undertaker’s 
supplies, mattresses and cushions, hatter’s leather, and starch. 

SURFACE FEATURES. 

The features characteristic of the western highlands of Connecti- 
cut are found in Westport in a form modified by nearness to the sea. 
The hills and ridges show a distinct north-south alinement. The 
hills a mile or so back from the shore are 100 to 180 feet high. 
The hills farther inland are higher, and the greatest elevation in 

the town is on a ridge in the northeast corner, which has its crest 
240 feet above sea level. The valleys in general trend southward. 
The valley of Saugatuck River is at least 200 feet deep at Westport 
village. The rock walls rise 120 feet above the water level, and 
soundings for abutments for a new bridge showed that in places 
the rock floor is at least 80 feet below sea level. These facts show 
that the coast formerly stood higher than it does now and that it 
has been depressed. In this way the valley of the Saugatuck has 
been drowned and made an estuary. Mud Brook valley, though 
smaller, has had a similar history, and Sherwood Pond is its estuary.
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- Most of Westport is drained by Saugatuck River, which enters 
the town near the northwest corner. Half a mile south of the Wes- 
ton town line it is joined by Aspetuck River, which flows parallel to 
the north boundary. Several other tributaries, including its West 
Branch, Stony Brook, and Deadman Brook, enter Saugatuck River. 
Sasco Brook, Mud Brook, and two other unnamed short brooks drain 
the southeastern part of the town and discharge directly into Long 
Island Sound. 

WATER-BEARING FORMATIONS, 

(Ineiss—The following bedrock formations have been recognized 
in Westport :* The Thomaston granite gneiss, the Danbury granodio- 
rite gneiss, and the Waterbury gneiss. 

All of the area west of Saugatuck River and a strip east of the 
river 2 miles wide along the shore and 1 mile wide at the north 
boundary, an area a quarter to half a mile wide extending along Sasco 
Brook for 2 miles above its mouth, and a little area in the northeast 

corner of the town are underlain by the Thomaston granite gneiss. 
These areas aggregate over 13 square miles. The Thomaston is a 
typical granite gneiss composed of medium coarse grains of feld- 
spar quartz, flakes of black mica, and minor accessory minerals. The 
mica is more or less perfectly segregated in narrow bands. The 
mica flakes are roughly parallel to one another and give the rock its 
cleavable character. This rock is in general light gray in color, but 
some phases of it are pink. 

The Danbury granodiorite gneiss is similar to the Thomaston 
granite gneiss except that the black mineral is in large part horn- 
blende instead of mica. This formation underlies about 8! square 
miles in a strip a mile and a quarter wide and including Prospect 
Hill. From Prospect Hill the band runs west and north-northwest 
to the Wilton town line. 

The bedrock of the remainder of the town (3 square miles) is the 
Waterbury gneiss. One patch, half a mile wide at its north end 
and a mile and a half wide along the Sound, extends northward 2 
miles from Greens Farms. A second small patch lies near the north 
part of the east boundary. Originally this rock was a series of sand- 
stones and shales but was converted by metamorphism to a schist. 
Contemporaneously with or subsequently to the metamorphism there 

"was injected into it a great deal of igneous material. Most of these 
intrusions are thin granitic sheets that follow the schistose layers or 
cross them here and there like dikes. About three-quarters of a 
mile west of Sasco Brook on the Boston post road there is a trap 
dike about 60 feet wide, which outcrops on both sides of the high- 
way and may be traced a little way beyond. 
  

! Gregory, II. E., and Robinson, H. H., Preliminary geclogical map of Connecticut: 

Connecticut Geol. and Nat. Hist. Survey Bull. 7, 1907.
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All the bedrock formations of Westport carry water in the same 
way and in equal abundance. There are no porous zones of conse-. 
quence, and there is no interstitial water. Water may be recovered in 
moderate amounts by means of drilled wells, a good many of which 
have been made in Westport. The water is carried in part in joints 
formed by the original cooling and shrinkage of the rock, and in 
part in fissures formed by the compressive stresses to which the 
rock has been subjected. The ground water of the overlying soil 
mantle is derived from rain water by absorption and is in part 
discharged into the maze of intercommunicating joints and fissures 
in the bedrock. The probability is that a drill hole sunk at any point 
will cut one or more of these water-bearing fissures within a rather 
short distance and obtain a satisfactory Supply of water. Statistics of 
a number of such wells in Westport are given in the table on page 117. 

7ill—The mantle rock of the higher portions of Westport, com- 
prising three-fifths of the total area, is till—a dense deposit com- 
posed of rock flour, clay, silt, and sand, which form a matrix in 
which are embedded pebbles and boulders. The distribution of the 
larger fragments is entirely fortuitous. The till was made by the 
abrading action of the glacier, which moved over the region in a 
southerly direction. The mantle of residual soil or decayed rock 
formed in preglacial time and some of the fresh, unweathered rock 
below were scraped away and carried along by the ice. The load 
of débris was in part carried to the southern edge of the ice sheet, 
but most of it was plastered like a blanket over the glaciated rock 
surface. The weight of the ice sheet tended to pack the till, so that 
the grains interlock and make a dense, tough material. There are 
many minute interstices that are capable of absorbing part of the 
rain that falls. The water first soaks downward through the till until 
it is deflected horizontally, and then it moves along until it is 
naturally discharged again at the surface in springs or swamps. The 
water may also be artificially recovered by digging wells in the till. 
Late in October and early in November, 1916, 49 such wells were 
visited in Westport. Of these wells 25 are said by the owners to be 
nonfailing and 13 are said to fail. The reliability of the other 11 
wells could not be ascertained. The data collected concerning these 

wells are tabulated in detail on pages 115-116 and are summarized in 
the following table: 

Summary of wells dug in till in Westport. 

  

  

      

Total | Depth to Dap o 
depth. water. well. 

; Feel. Feet. Feet. 
Mann. evar ennsnnsnsrnasstssnssnnsnnsnnerasssnnend Powe ainnnnn sans. 31.9 24.8 11.4 
LR ITTTTE 1 a a AT A SE CN RE 10.0 6.9 pe 
AVOIRIG. iii ecu ronnsn sis snsnrsasinnsmsnsvsvsnnsrsrorsnesrnsse nes ssvnvess 18.1 14.7 3.4 
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Stratified drift.—The low-lying portions of Westport, aggregating 
two-fifths of the total area, are covered with stratified drift, which 
includes all materials that have been sorted and deposited in beds 
and lenses, in each of which the sand or gravel is of essentially 
uniform size. 
The stratified drift of the broad valley east of Saugatuck River 

in the northwestern part of the town and that west of Sasco Brook 
seem probably to be of glaciofluviatile origin. When the glacier 
receded from this region many streams of melt water flowed from it 
and carried heavy loads of débris, which were deposited in front of 
the glacier. These deposits may, however, be later deposits analo- 
gous to the alluvium of the flood plains of the present streams. The 
principal reason for supposing them to be glacial outwash is that 
they extend 40 or 50 feet above the present stream level. In a zone 

a mile or so wide along the shore of Long Island Sound are deposits 
of stratified drift which may be of marine origin and analogous to 

the present sands and gravels of the beaches. 
In the present discussion the origin of these deposits is of less 

importance than their character and distribution. The map (PL III) 
shows the areas of stratified drift. The stratified drift is formed 
in large part by the reworking of the till. The porosity in terms of 

the percentage of the whole volume not occupied by sand or other 
grains is greater than in till, and the individual pores are larger, 
so that the circulation of rows water is greatly stimulated. Wells 
dug in stratified drift are likely to yield more abundant supplies 
than wells dug in till. Fourteen such wells were visited in West- 
port and of these eight were said to be nonfailing. The data col- 
lected are given in ae in the table on pages 116-117 and are sum- 
marized in tlic following table: 

Summary of wells in stratified drift in Westport. 

  

  

| Total | Depth to Depth 3 
depth. | water. oll 

Feet. Feet. Feet. 
Linn ee AN RE I PL Ae eC 27.8 26. 4 3.9 

I ne Ee Re SU Se Ri RE TS ri NR 8.5 6.4 1.0 
AVEIAZee an vernal 17.1 15.0 2.1         

QUALITY OF GROUND WATER. 

The accompanying table gives the results of two analyses and 
four assays of samples of ground water collected in the town of 
Westport. Nos. 24, 52, and 56 are very soft and low in mineral 
content ; the rest are soft and only moderately mineralized. In so 
far as chemical analysis may be used as a criterion the waters are 
acceptable for domestic use. No. 24, however, is so high in nitrate 

154444°—20——S8
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that a sanitary inspection would be warranted. Nos. 49 and 55 are a 
little high in scale-forming ingredients and are therefore rated as 
fair for use in boilers, but the rest are probably good for boiler use. 

Nos. 24, 389, and 56 are sodium-carbonate waters, Nos. 49 and 52 
are calcium-carbonate in type, and No. 55 is a calcium-chloride 
water. 

Sample 39 was collected from a well dug into sandy soil a few 
hundred feet from the shore at Compo Beach. It is probable that 
the relatively high chloride content, 30 parts per million, is due to 
the proximity to salt water and frequent blowing over of salt spray, 
and not to pollution by either salt water or sewage. The low value 
of the nitrates and the cleanly surroundings of the well indicate 
that the water is not polluted by sewage. Sea water contains about 
3.3 per cent of dissolved matter, of which about 55 per cent is 
chloride. This is equivalent to 1.815 per cent, or 18,150 parts per 
million. A mixture of one part of sea water with about 600 parts 
of pure water would contain about 36 parts per million of chloride. 
Therefore it seems more reasonable to ascribe the high chloride in 
this well to salt spray blown onto the surrounding soil and leached 
out than to infiltration of sea water. 

Chemical composition and classification of ground waters in Westport.t 

[Parts per million; collected Dec. 8, 1916; analyzed by Alfred A. Chambers and C. H. Kidwell. Numbers 
of bu hi and assays correspond to those used on Pl, I1.] 

  

  

    

  

            

Analyses. Assays.c 

24 d 39 | 49 | 52 55 batt) 

Silten (Sis). snatch cri desde bad 19 Ld vt EAR, RSE AIRC TE Ta 
Tron (Fe). vrsrsrnennrsnnnansccsarneccnsnss 12 .32 0.35 0.46 0.33 Trace. 
RDI ERT eS ON A A A 8.9 vA BUGRBRASTOR, bs SPANE, Ueno Ri 
ag (ug) ET Sn BR Ce 2.1 oe | i WoC ER I Rl ERERI 
ORIN ENR). ose estsiobi nmin som saan . 

Polassimm CR)... univ is vaasnsssiannan } e 17 { 4.7 } 23 ell e17 el4 

Carbonglteradicle (COs). ..cocnrrnsenmrics- .0 .0 .0 +0 .0 .0 
Bicarbonate radicle Toes hen has 34 90 100 38 27 45 ¢ 
Salphateradicle (BOs)... 0.0 0. 18 49 17 i0 27 12 
Chloride radicle ©)... LR a I a By 7.0 30 10 8.4 49 7.4 
Nitrate radiela (INOz)...csuanesnnsersnnsns 14 2 Pad BOL enh De nah Rd Deine EON 
Total dissolved solids at 180° C............ 104 218 e 150 e 86 e 170 e 93 
Total hardness as CaCOs. -.cevuuuvunnnnn-. e 31 e 80 68 32 85 32 
Scale-forming constituents e ............... 49 86 95 55 110 55 
Poaming constituents ¢...cocccnvavenecene. 50 40 

Chemical character. ....... . Ca-Cl | Na-CO3 
Probability of corrosion f . ? 44 N ?) ?) N 
Quality for boiler use.....-. ; . ir. ; Fair. Good. 
Quality Tor domestic Use... coun cwrnnsvs- Good. Good. Good. Good. Good. Good. 

  

a For location and other descriptive information see pp. 115-117. 
b For methods used in analyses and accuracy of results see pp. 52-60. 
c Approximations, for methods used in assays and reliability of results see pp. 52-60. 
d Collected Dec. 9, 1916. 
e Computed. 
f Based on computed quantity; (?)=corrosion uncertain, N=mnoncorrosive. 

PUBLIC WATER SUPPLIES. 

The Westport Water Co. has been supplying water since 1892, 
The source of supply at present consists of two wells (Nos. 66 and 67,
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Pl. II) dug in the stratified drift of the flood plain of Saugatuck 
River a little north of the village. Water is pumped from these 
wells by two Gould triplex, single-acting pumps with 8 by 10 inch 
cylinders, driven at 40 revolutions a minute by electric motors. 
There is also an auxiliary direct-acting Blake steam pump. The 
water is delivered to a 240,000-gallon steel standpipe on a hill half a 
mile north of the village. From the standpipe the water runs by 
gravity through 20.2 miles of main to 81 hydrants and 544 serviee 
taps, of which 370 are metered. The normal pressure is 60 to 65 
pounds to the square inch, but by pumping direct into the mains it 
may be increased to 90 pounds for fire service. Of the 3400 people 
in the area served, about 3,200 are supplied and consume about 
240,000 gallons a day. According to Mr. I. B. Hubbell, the superin- 
tendent of the company, the wells are dug in moderately coarse 
gravel. The “old” well (No. 66) on the east side of the Saugatuck 
is rectangular, 20 feet wide and 40 feet long, and 10 or 11 feet deep. 
It usually contains 6 or 7 feet of water. The “new ™ well (No. 67) 
is on the west side of the Saugatuck and is connected with the pump- 
ing plant by a suction main a quarter of a mile long. This well is 
circular, 30 feet in diameter, and about the same depth as the older 
well. The wells will yield together about 50,000 gallons an hour.! 
Both wells are roofed to keep out wind-blown foreign matter and the 
water is effectually filtered in percolating through the sand and 
ni? of the flood plain. The water is of good quality and is of suf- 
ficient abundance to care for a slowly growing population. At all 
events the flood plain of Saugatuck River can be made to yield much 
more water by the construction of additional wells, 

RECORDS OF WELLS. 

Wells dug in till in Westport. 

  
  

| 

Rie Depth! 
No, > Topo- | gion | Total|Pepth) of | i Soir 
on wner, graphic : 0 |water| Rig. emarks. 

P1311. situation. Povelann, water. in 

level well. | 

        

  

  

              

Feet. | Feet. | Feel, 
23.9 { 12.5 | 11.4 | Two-bucket rig.... 
18.6 116.0} 2.6 | Two-bucket rig 

and house pump. 
16.0} 14.6 | 1.4 Trolude rig....| Nonfailing. 
10.8 8.3 2.5 1 ucs Bh nsnrsunnsves 
23.0121.4] 1.6 | W es PR. Fails. 
20.5:119.21 1.8 |... do. ee Do. 
15.9] 9.7| 6.2 | One-bucket rig i, 
20.4 2 16.67 BB {in esinenavmnenanss - Fails; abandoned. 
19.7 1 16.8 | 2.9 | Windlass rig....... Nonfailing. 
25.5 | 18.4 | 7.1 | Two-bucket rig....| Nonfailing. Rock 

bottom. 
He me RTA Slope....... 125735.277{13.27 2.0 v.... G0... soesas.) Fails, 
FE Pe at EN IR ao...... 135 1.23.0, 21.27 1.8 |....s MS 
HY cn ee ra Plateau. 1201 20.5] 24.1% 5.4]..... do..:050 0.0500 Nonfailing. 
LL Dn Al JE 00. 380: 15.31.06) 2.9.1.0 80. casi cvisman Abandoned. 

1 Conder Public Utilities Commission Rept., 1917.
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Wells dug in till in Westport—Continued. 

  

  

        

  

        
  

  

  

    
  

            

| 

N TEE RL avg Lilly tion [Total | Pep © 2 ; 
on Owner. graphic to [water Rig. Remarks. 

PLIL situation. pho edepthi ater. in 
level. well. 

Feet. | Feet. | Feet. | Feet. je 
TE RE Ai Slope.....s. 90 | 24.0 | 19.8 | 4.2 | Windlassrig...... Nonfailing. 
i RS ae eal0;vsiseens 175 | 16.4 | 14.9 | 1.5 | Two-bucket rig | Nonfailing. Rock 

and house pump. bottom. 
20 Wuiviivi vas danianiaye NS RA 95111.3] 9.0| 2.3 | Two-bucketrig.... Do. 
{78 TOSS ed 2a Ors s inns 115 | 18.4 1 16.9 | 1.5 | Two-bucket rig Do. 

; and air-pressure 
, system. 
2) BT TR rs CRT dori... 120 { 17.5 | 138.5 | 4.0 | Two-bucket rig Do. 

and housepump. 
2) Nat cringe pas nia G0, di 190 | 18.9} 17.3 | 1.6 | 'T'wo-bucket rig.... 
BO Vows vii iasn ann snin ani Q0snsenses) 120-13. 01 GUT 6.7 faunes A MERE a Bel Do. 
ER ee TR LE 100 1 24.5 {23.2 | 1.3 | House pump...... Fails. 
A RL LS TH oa 105 ,17.9717.0; 0.9 Chainpamp..-.... Do. 
33 Ne raiidv nies Same saan Slope... «- 9514.1 12.0 2.1 | Two-bucketrig..... 
hI ae bE RE Essa) 60:14. 8 = 12.5°L 208 [cence G0-..5 ae) Noniailing, 
LU Oe DIR 5000 cans 45..18.3 1 10.3} 8.0 |..... B0vs reso nicnsra? Do. 
Rn re de 0 saan dn 80] 18.4 {16.0 | 2.4 | Chain pump and | Fails. 

house pump. 
a HC SR I SF EN 260. 5cs eau 55 126.01 20.8| 6.8 | Chain pump...... 
CE 22:00:35.4, 20112.6 | 11.9 | 0.7 | Two-bucket rig.... Do. 
Ae: oven rnin, Hill top....] 3031.9) 21.2]| 10.7 | Chain pump......:]| N yd Rock 

eet. 
40 Plateau....| 140] 19.0} 15.2 | 3.8 | Two-bucket rig....| Nonfailing. 
75). ae 10D. cacns 130 | 27.6 | 24.8 | 2.8 | Windlass rig and Do. 

house pump. 
2 ee Ee SPLEEN 165 | 12.1 | 10.4 | 1.7 | Chain pump and Do. 

house pump. 
80 hetari.. nia e240... 0, 75114.1110.6| 3.5 | Sweep rig......... Fails. 
Lf ER SE Lt Plain.......| 65]12.9| 9.6 | 3.3 | Two-bucket rig....| Nonfailing 
EAR are Slope...... 353-11.0 { 10.1 0:0: .c.5- 4 te Fails. 
ERR eB Pisin... ....c 45 116.11{13.8 2.31 Chain pump....... Do. 
56 | G. P, Jennings..| Slope ...... 35.30.00 8:0.1 2. Olen. -Q0iensssssnsess Nonfailing. For 

assay see p. 114. 
1 8 RE LS SO We do... 000s 30] 10.5) 9.9] 0.6 | Two-bucketrig.... Fails Rock bot- 

om. 
TE NI SA iy 200 isis 45 | 11.0} 9.7] 1.3 | Chain pump...... Fails. 
Dae a Ln 5 SS =x. 40.. --i 307119.8 117.61 2.2 Windlassiie...... Nonfailing. 
LL ELS vs G00 4a vine 3514.8 112.5] 2.3 | Two-bucket rig.... Do. 
id Dh fA gy --80.....%. 35120.0| 14.8] 5.2 | Two-bucket rig 

and house 
pump. 

08 {s.0: i viet Bat ile, do. 10111.11 9.27 1.9] Chain pamp...... Do. 
| i Re nie 23 Q0: 0 vais 130 | 15.4 | 14.4 | 1.0 | Two-bucket rig Do. 

and house 
pump. 

1 EE Plain. - 195416.4 | 14.6 | 11.4 | Windlassrig...... Do. 

Wells dug in stratified drift in Westport. 

| ve on Deni, 
i .Ivati t 0 No. on Topographic; "aol | meta) | YP : Owner. : M above to | water Rig. Remarks. 

yi, IL situation. on depth water] in 

level well. 

Feet. | Feet. | Feet. 
18.5 116.9 1.6 | Two-bucket rig.. 
27.87 206.4 Y.43...3 de.i. ai. 
22.51 20.7 1.91... do... ..... 
18.9 16.2 1 BK SR 40. i 
18.6} 12.0 1.6 | Windlassrigand | Nonfailing. 

house pump. 
10. 1 6. 4 Be 7 ie vir mae th eitiaen Do. 

Ba ¥2.0. oc aie SN (a) 
11.6 { 10.6 1.0 | Two-bucket rig..| Nonfailing. For 

analysis see 
p. 114. 

NER Ge ee Slope... 251 -11.6 yy § 5:9... do... Nonfailing. 
Lv DOS Plain... .. a5 lias gL ian. 1.2 | Windlass rig... .. Do. 

a Three attempts to make driven wells have been made on this bar, A litile fresh 
in each at 12 to 14 feet, but below this only salt water was found. 

water was obtained
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Wells dug in stratified drift in Westport—Continued. 

  

  

; Ble Siti Depth 

No. on Topographic| V3HOD | mt, Depth) of : 7 
Owner. : : above A to | water Rig. Remarks. PL 1% situation. polly depih, water.l- dn 

level. well 

Feet. | Feet. | Feet. | Feet. 
0 VE RR Slope. ..... 95: 21.9 20.0 1.9 | Two-bucket rig.| Nonfailing. 
39 | Merritt Gault..] Plain...... 10 85 6.5 2.0 1... doa Nonfailing. For 

analysis sce 
p- 114.a 

49 | John Barlow...| Slope...... 851 13:7 8.7 3.0 | Two-bucket rig .| Nonfailing. For 
assay seep. 114, 

52 | B.F.Bulkley,jr| Terrace.... 25] 25.6| 21.3 4,3 | Windlass and | Nonfailing. 
counterbal- Never less than 
ance rig. 14 inches of 

water, Rock 
bottom. For 
assay see p. 114.           CE TERR CTR, Slope... 45 | 13.1 10.9 2.2 | Chain pump....| Nonfailing. For 
assay see p. 114. 

66 Vos. or Wa Plano ao 0 11.0 4.0 7.0 0) Nonfailing. 
er Co. 

YE 1 FREE SE dos. las i 5 FL LS Br ag BEN ®)       
  

a The water from this well is quite potable, though slightly salty. Satisfactory supplies are obtained 
by wells 8 feet deep on the plain around this well. Deeper wells yield salty water. 

b Further information on these wells is given in the discussion of public water supplies on p. 114-115 

Drilled wells in Westport. 

  

  

                

on Depth | Depth Yield | Kind No. on Owner Topographic| op ot | Total (LY of Dia- io oy 
PL IL er. situation. pin depth. rock. igi meter. mingte] rock, 

level. an We 

Feet. | Feet. | Feet. | Feet. | Inches. Gallons. 
1B}. L.Chareh........... Plateau..... 100 | 1954 .! 8 Ell el Ei 
43 | Lawrence Donahue..... Slope. ....: 1 The LR De BOR LS La wi Sent ER 
44 CCeorge air. i... ra ee wa 2 i REUTER SER else eid 
61 | Childe Child or E. T. | Slope...... Ra EEL SEE Ba bite ST aay 

Bedford. 
(e) | Atlantic Starch Works..| Valley.....|........ 215 34 15 |8 and 6 60 | Gneiss 
J Dr.Qralom Bammond.y. .......- iif iev ena 148 1 |B Cee: ph Se 5 | Schist. 

: (a AW. Smith. ... 1... Hilltop... 4. ..0. 94 15 30 6 15 Do.   
a Data from Gregory, H. E., and Ellis, E. E., Underground water resources of Connecticut: U. S. Geol. 

Survey Water-Supply Paper 232, 1909. 

  

WILTON. 

AREA, POPULATION, AND INDUSTRIES. 

Wilton lies a little southwest of the center of Fairfield County, and 
on the west touches New York State. Norwalk and Ridgefield lie 
respectively to the south and north. The area of the town is 28 
square miles. There are woods scattered over the town, but espe- 
cially along the west and north margins. They have an aggregate 
area of a little over 12 square miles or 45 per cent of the whole area 
of the town. 

The first settlement in Wilton was made from Norwalk about 1701, 

and in 1726 it had become large enough to be organized as Wilton 
Parish. In 1802 the territory was incorporated as a separate town. 
The population in 1910 was 1,706, an increase of 108 over the pre- 
vious census return. There are about 60 inhabitants to the square
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mile. The following table shows the changes in population since 
1810: 

Population of Wilton, 1810 to 1910.2 

  

  

      

. i 
: Popula- | Percent | Fn Popula- | Per cont 

Yer. tion. | change. | Yeon, tion. change. 
: I 

0 1 EE re En LS ee VL MER Se A a ral Lo SO) 1,9%4 —10 
LD. te an oR  rninie ro misie h 1,818 RL SN I aha i a 1,864 —7 
Ee NE Le CE ER 2,097 4-15 AD. tei es pe 1,722 —8 
Lo RR SBC EARL SARK 2,053 CER Ly SE i RS og 1,598 —7 
A RP a Se 2, 066 +1 OU ea te Ss 1,706 +7 
LL a SRL RI AR Re Nt 2,208 +7     
  

o Connecticut Register and Manual, 1915, p. 656. 

There was in general a fair growth until 1860, followed by a con- 
siderable diminution until 1900. The last decade has shown a slight 
increase. Since 1890 there have been fewer people in Wilton than 
there were in 1810. As in many other portions of New England, 
the loss of population in the middle and later parts of the nineteenth 
century is to be ascribed to the greater attractions of other regions. 
Some of the emigrants went to the manufacturing towns near by, 
and others went to the richer and more easily tilled farming regions 
in the West. During the last decade a number of country residences 
have been built in Wilton. With the development of good roads and 
of the automobile Wilton has become quite accessible, and its scenic 
value is being realized and developed. It is probable that this 
growth will continue for some time, but it seems improbable that 
there will be any large settlements in the near future. 

The principal settlements are Wilton and Cannondale on Norwalk 
River. Parts of Georgetown and Branchville spread over into Wilton. 
North Wilton and Bald Hill Street northwest of Wilton, and Hurl- 
butt Street to the east are small villages. The Norwalk and Danbury 
turnpike follows the valley of Norwalk River through Wilton. 
This 8-mile piece of road and a piece 5 miles long from Wilton 
through North Wilton and Bald Hill Street to the Ridgefield town 
line are State trunk-line roads. The town keeps in repair about 60 
miles of dirt road. The Danbury branch of the New York, New 
Haven & Hartford Railroad, which joins the main line at South 
Norwalk, also follows Norwalk River through the town. It has 
stations at South Wilton, Wilton, Cannondale, Georgetown, and 
Branchville. There are post offices at Wilton, (Cannondale, and 
Georgetown, and rural-delivery routes have been established over 
all the town. Agriculture is the principal industry. 

SURFACE FEATURES. 

The topography of Wilton is rugged and diversified. Between the 
valleys are ridges and elongated hills which trend north and south. 
In the northern part of the town the crests have elevations of 620
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to 660 feet above sea level. Separated from this highland by a zone 
about 2 miles wide for which ne general statement of elevation can 
be made is the southern part of the town, in which the hilltops range 
from 360 to 400 feet above sea level. The set of projected hill pro- 
files in figure 16 shows how these two groups of hills have a steplike 
relation to each other. The sections bear about north-northwest. 
These hilltops are believed to be fragments of an old plain or stepped 
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I'igore 16.—Projected north-south profile across Wilton showing terraced character of 

the plateau. 

plain which has been uplifted and had valleys cut in it. Norwalk 
River is the master stream and has the deepest valley. A comparison 
of figure 17, which is an east-west profile across Wilton on the line 
B-B’, on the maps (Pls. II and III), with the composite north-south 
profile of figure 16 will bring out these points. The lowest point in 
Wilton is where Norwalk River crosses the south boundary at an ele- 
vation of 110 feet above sea level, and the greatest elevation, 700 feet, 
is near the west end of the north boundary. 

A strip of country 2 to 4 miles wide through the middle of the 
town 1s drained by Norwalk River and its tributaries. On one 
tributary, between Wilton and 
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the drainage basin of Silver- FicurE 17.—Profile across Wilton (section 
mine River, and includes three B-B’ on Pls. II and III) showing dissec 

: tion of the terraced plateau. 
of the reservoirs of the South 

Norwalk supply. The south part of the east border is drained by 
the West Branch of Saugatuck River. 

WATER-BEARING FORMATIONS, 

Gneiss and schist—Four varieties of bedrock have been recognized 
in Wilton.! The Becket granite gneiss, which underlies a strip half 
a mile wide along the south boundary, is a schist into which have 
been injected many thin dikes and sheets of igneous rock, chiefly 
granitic. The injected material is so abundant that it gives the 
rock its dominant character. 
  

. *Gregory, H. E., and Robinson, H. H., Preliminary geological map of Connecticut : 

Connecticut Geol. and Nat. Hist. Survey Bulli. 7, 1907.



120 GROUND WATER IN NORWALK AND OTHER AREAS, CONN. 

The Berkshire schist, which underlies the valley of Norwalk River 
north of Hovey Hill, is a gray mica schist, composed essentially of 
quartz and mica. It has been extensively injected by granite intru- 
sions but not to the same degree as the Becket granite gneiss, which 
in places it closely resembles. The injected material has feldspar in 
addition to quartz and mica so that it is more massive than the lam- 
inated schists. There has been some development of red garnet and 
of staurolite in the limy parts of the schist. 

The bedrock of Hovey Hill and Sturgis Ridge is the Thomaston 
granite gneiss, as is also that of a strip a mile wide extending west 
from Chestnut Hill across Belden Hill to the west boundary and 
thence north to Ridgefield. This granite gneiss is a light-gray or 
pinkish-gray medium coarse grained rock, composed essentially of 
feldspar, quartz, and black mica—the minerals that characterize a 
granite. There are also small amounts of accessory minerals. Meta- 
morphism has produced gneissoid structure in the rock. Foliation 
planes, marked by concentration and parallel orientation of mica 
flakes, have been made. These foliation planes give the rock its 
banded appearance and its tendency to cleave along certain planes. 
Locally this rock is so strongly metamorphosed as to resemble the 
Becket gneiss. 

The middle part of the town, including Wilton, Comstock Knoll, 
Turner Ridge, North Wilton, and a strip northwest into Ridgefield 
is underlain by Danbury granodiorite. This rock is similar to the 
Thomaston granite gneiss except that the mica is in large part 
replaced by hornblende. 

The water-bearing properties of these four types of bedrock are 
alike and may be discussed together. These rocks have very little. 
porosity, and no interstitial water is to be expected. The spaces 
between the grains are so minute that they can contain but little 
water, and their narrowness tends to increase friction and so retard 

circulation. The mechanical stresses to which the rocks have been 
subjected have made many openings in them. These openings may 
be recognized as intersecting systems of joints and fissures. In gen- 
eral one set is horizontal or slightly inclined and is cut by one, two, 
or more vertical or steeply inclined sets of crevices. Their mutual 
intersection forms a ramifying and interconnecting network of 
channels through which water may circulate. Water from the satu- 
rated base of the overlying soil finds its way and circulates through 
the network of fissures and may be recovered by means of drilled 
wells. The data available concerning such wells in Wilton are given 
in the table on page 124. 

7'ill—Till forms the mantle rock of most of Wilton. It is the 
product of direct glacial action and consists of the débris plucked and 
scraped up by the ice. The fragments have been carried along in the
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ice, rubbed against one another and against the rock bed on which the 
ice moved, and thus worn and polished and eventually deposited in a 
heterogeneous mass. Pebbles, cobbles, and boulders are embedded in 
a dense matrix of the finely ground rock. The whole mass is a very 
tough material, in part because of the compacting and pressing by 
the weight of the overlying ice and in part because the angular grains 
interlock. This interlocking also tends to reduce the porosity of the 
till, for the smaller particles are fitted into the interstices of the 
larger ones. There is, however, much pore space, for the till absorbs, 
stores, and transmits large amounts of water. Wells dugs into till 
will in general procure supplies of water sufficient for domestic and 
farm needs. During late October and early November, 1916, 46 such 
wells were visited in Wilton. Two were dry at the time, 10 more 
were said to fail, and 25 to be nonfailing. The reliability of the 
remaining 9 could not be ascertained. The data obtained are tabu- 
lated in detail on pages 122-123 and are summarize in the following 
table: 

Summary of wells dug in till in Wilton. 

  

  

      

Total | Depth to Depinol ; 
depth. water. well . 

Feet. Feet. Feet. 
Maz mum -.  is d  ai ta  e se r Shee 34.1 30.9 54 
CL ELTL YT ES ES Le SERIE TI PS SE Us Sr ee Sal hg (i 7.0 4.2 .4 
ANOrAGR. Ione Rll a BR RE Rs a Lea 17.0 13.6 3.1 

  

Stratified drift—There are narrow areas of stratified drift along 
parts of the valley of Norwalk River, and also in two broader val- 
leys, one near Bald Hill Street and one near Chestnut Hjll. The 
distribution of these areas is shown on the map (Pl. ITI). Streams 
which have eroded the till have sorted and washed the constituents 
and redeposited them in the lowlands. The principal difference be- 
tween the two deposits is that the individual beds of the stratified 
drift contain only grains that have a narrow range of variation of 
size. The smaller grains have been removed, so that the interstices 
of the larger ones are open, and therefore the stratified drift is far 
more porous and a better water bearer than the till. Wells in the 
stratified drift are aptto give more abundant supplies than wellsin till. 
Data were obtained concerning two driven and eight dug wells in 
stratified drift in Wilton. All are said to be nonfailing. The data 
collected are tabulated in detail on page 123 and are summarized in 
the following table: 

Sununary of wells in stratified drift in Wilton. 

  

  

    

Total | Depth to Peih of 
depth. water. wall. 

: Feet. Feet. Feet. 
Moxa. te RN a Sn 21.3 19.8 | 5.0 
Minimum... .-<-. Ty A Sd PE ee Bei Bh ra A rai hee 9.7 8.0 1.5 
ANOIALE. o). i. fe Fanti re a ran saa re PL tL pL 15.4 13.3 | 2.5 
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QUALITY OF GROUND WATER. 

The following table gives the results of two analyses and three 
assays of samples of ground water collected in the town of Wilton. 
The waters are all low in mineral content and are soft except Nos. 
56 and 46A, which are very soft. All are suitable for use in boilers 
and so far as may be judged from their chemical composition are 
acceptable for domestic use. Nos. 29 and 43 are caleium-carbonate 
in type, and the rest sodium-carbonate. 

Chemical composition ard classification of ground waters in Wilton." 

[Parts per million; collected Dec. 8, 1916; analyzed by Alfred A. Chambers and C. I. Kidwell. Numbers of 
analyses and assays correspond to those used on Pl. I1.] 

  

  

    

  

        
  

  

  

          

Analyses.b Assays.c 

42 56 29 43 46 A 

SEHen ERIE. oi nna rs snes Sarin nok Menaa vad for smn sree 27 tS ae UE Se 
PON C0). assests mannan ssn sR aainains os Sis sein sys rins .38 .04 0.61 0.58 0.80 
Clo (Ca) cares ri nsesoss mmr insssssdaone ss ss wslos 13 oR | lad ME PRC DER Na 
Magnes (CME). cc ort t cassis sse nas wa masts 4.9 NIE a ps IE el eg dl 
Sodium and potassium (Na+EKW¥..c..cevnvvnnnenn... 16 po BD 1% 8 11 
CarhonateraMicle (00s)... . ov: senviss Hus sgns dus ons | 1 2.4 .0 .0 
Bicarbonate radicle (HCO)... cc cnnceveccdanansens 58 37 | 7¢ 62 36 
Sulphate radicie (B80). nav cen cans cirri ur en dp utes 16 2 11 12 5.0 
Chlori@oradicle fl)... aera es ac ena 16 6.2 4.6 5.9 4.0 
Nitrateradiele (NO)... one: coienerncssdusenmvun sony 1.2 A I Re ER 
Potal dissolved solids at 180° C... cco vvivicnnnannnn.. 124 82 | dilQ 4100 d 70 
Total bardnessas Cal0n. vv doer cs vin ec dune nuns @ 53 a 35 ! 57 54 18 
Seale-forming ecenstituentsd. . ........ccveviacnanannns 74 40 | £0 80 45 
Roaming conshituenisd. oo... coora cranes sarsnsasinn 43 32 | 30 20 30 

CREMICRI MITRE... yoeas ss nents seansns bab an Na-CO3 | Na-CO3 | Ca-C03 | Ca-CO3 | Na-CO; 
Probability of corrosion e. cca asin ccncnrasns (?) (?) N ? N 
Quality lor DOHer B88..vuverrvan cc vnrevnaissrsnnnanan Good. Good. Good. Good. Good. 
Quality for domestic rise. cov cvnu ire men av smsnnnns Good. Good. | Good. Good. Good. 

a For location and other descriptive information see pp. 122-124. 
b For methods used in analysis and accuracy of results see pp. 52-60. 
: Avpiosimstony ; for methods used in assays and reliability of results see pp. 52-60. 

d Computed. 
¢ Based on computed quantity; (?)=corresion uncertain, N=noncorrosive. 

RECORDS OF WELLS. 

Wells dug in till in Wilton. 

| Ele- Depth 
Ne. | Topo- vation| poi0q | Depth of : 
cn | Owner. graphic |above denth.| to | water Rig. Remarks. 

PLE. | situation. sea PU water | in 
level. well. 

Feet. | Feet. | Feet. | Feet. 
1 Gee. W.God~| Plain...... 325 | 10.2 8.1 2.1 Sweep rig. .......- Nonfailing. 

rey. 
RR REE Slepe. ..... 400 | 15.1 14.0 1.1 | Chain pump...... Fails. 
3 PRR IRR aay €o..... 590 9.9 9.0 .9 | Sweep rig......... Do. 
| 4 FT Sn ARR Ml da... 505 | 11.7 8.4 3.3 | Two-bucket rig. . . 
Tlteingovsiuewstitnin do..... 600 | 12.6 9.0 2.61 Sweep rig... .aaauu Nonfailing. Tiled. 
0 POT TRG TT do. i... 550 | 25.5, 20.2 5.3 | Windlass rig...... Nonfailing. 
APSE Ridge...... 575! 28.11 2L6 6.5 | Two bucket rig. . . Do. 

10 Loma Platean....]. 5301 13.71 11.0 ES SN 1 BCR Do. 
3 38 IR ALOE Slope... .. 530 23.8) 15.1 8.7 | Chain pump...... 
12) ee TN EER Li de..... 465 | 10.9 7.6 3:3 Sweeprig.. .. oie. 
3 MRE nse as a 480 | 34.1] 30.9 3.2 | Two-bucket rig. . . Do. 
a PETE I do..... 610 {17.311 .16.5 .6 race EE Feils. 
8 RT RA RN Ridge...... 605 | 17.0] 14.5 2.5 | Twe-bucket rig. . .| Fails. Rock, 8 

eet. 
17. }vons SIRI, Siepe.-- -... 5201 12.4 10.4 20 tai QO ca non Nonfailing. 
oT PE Seta Ridge...... 610] 21.0: 16.2 4.8 fucias Qo... Fails. 
10 Pcs ons Hilltop....! 560} 15.8] 14.0 1.85... a0... i ln Nonfailing.        
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Wells dug in till in Wilton—Continued. 

Ele- Depth 
No. Topo-  |vation | qi 101 | Depth of 
on Owner. aphic |above | depth to - | water Liz Remarks. 

PLIIL situation. sea PU. water in 
level well. 

Feet. | Feet. 
8 5.6 2.91 Sweep rig......... 
5. 11.9 3.6 | Chain pump. Nonfailing.a 

3 i 20. 19.6 -4 | Two-bucket rig. Fails. 
BIEdw. W.1..... do... 4201 19.1 | 18.4 INOS. erases | Fails Rock, 6 

Olmstead. ] feet. 
cS do... .....1 Zp 460 | 12.3 | 10.0 2.3 | Windlass rig and Noalailing. 

gravity system. 
2 DRE na EL do... 40] 21.01 17.0 4.0 | Two - bucket rig Do. 

: and house pump. 
Md ana Bape. a 330 7.0 4.2 2.8 | House pump...... Do. 

7/7 APR Ce do. L.: 340 | 18.5] 17.5 1.91 Noemie... i... Fails.b 
SERRA RS P LAR LT Imag 2454 16.51 13.2 3.3 | Twoe-bucket rig. . .| Nonfailing. For 

assay see p. 122, 
0 J PETE SRL Tn Uh ly fe SN qo... 280 | 11.4 9.9 1.5 | Chain pump - Nonfailing.c 

SOA Vo. sah do-.... 2751 13.2 6.2 70... G0. ae le, Do.c 
1% Wi Se CN Gs gh Bs do... .: 3751 18.91 14.7 4.2 | Two-bucketrig.... Do. 
A ERR Sy ie do... 3701 18.21 14.0 4.2 | Sweep rig and Do. 

house pump. 
i IE IL UC Platean....{ 360§ 21.61 18.2 3.4 | Two-bucket rig. . . 
LE RASS Fae! Slope. .....}  S85% 12.3 8.3 4.000. 40. Soi Nonfailing. 
1 SE BANGER pn A 200) 13.6 8.1 5.5 | Windlassand pul- 

ley rig. 
2163 15:4 13.5 1.6 | Two-bucket rig... Do. 
280 19.1 | 18.5 i ARN Go... Faiis. 
2601 22.71 21.0 ¢ bl Pet do. ---«| Nonfailing. 
2801 12.2 9.8 2.4 | Windlass rig. -.| Fails. Roek bate 

tom. 
445 | 29.2 | 23.6 Bl Aol tien ee Nomnfailing. Rock, 

| 4 feet. 

315 22.3 16.8 5.5 | Two-bucket rig. . . 
3801 3G... Dry. | Windlassrig. ..... | Fas Rock, 22 

eet. 
Pe ae ais Sati do..5.. 275 18.0 13.4 4.6 Open Tigo... 
5 EEA ELAR, SI Tact Go... 265 | 15.4 | 11.8 NL FAS | | Sue Hie | Noniaiing 
7 EE CERES ERR a a 00s: 200 | 14.6 | 10.9 37 AES rig. Do. 
ES AE CAA BR o..... 251 14.0] 9.3 We Re do. nia Do. 
el RR hia an... g88} 15.8.1 12.7 2.8 ivionem do TAME, Do. 
SOR RE TOE, Rel 140. 2551 20.1 18.1 3.0 | No rig 3 
7% RRA | Swale...... 285 8.9 6.1 2.8 Windlass rig. - 
3 SEL CE SRA | Slope... 3551 23.5 it Dry. | Chain pump. ..... { Tails 

i | | 

@ In a depression filled with till between two rock ledges. 
b Rock bottom well, on slope above well No. 27, and 150 feet distant 
¢ Weil No. 30 southwest of house; No. 30A. northeast. 

Wells dug in stratified drift in Wilton. 

Sh Eleva- epth Topo- : ; 
: tion Depth of 

N D.un Owner. graphic above Total to |waler Rig. Remarks. 
PLE. situa- son depth. wetor] ig 

tion. ¥ level well. 

Feet. | Feet. | Feel. | Feel. 
v3 IE Ree Ts Slope 180 | 21.3) 19.8 1.5 | Windlass rig | Noniailing. 

and house 
| pump. 

42 | Martin Harbs. .... Plain 205 9.7 8.0 1.7  Deen-well pump.| Nonfailing. For 
| analysis see p. 

43 | New York, New 122. 
Haven & Hart- 
ford B. R....-......3 do.. 180 | 12 bo EAN | Pitcher pump...| Nonfailing. Driv- 

en well. For 
assay seep. 122. 

3 BAS Sa Rea. Wher D do. 195) 18.0] 16.5 1.5 | Chain pump..... Nonfailing. 
UO TRAIN RAS do... 180 | 15.9 | 14.0 1.9 | Two-bucket rig. Ps 
46 jrving Pleasant. .| Slope..... 175: 18.51 17.9 Fe 40... .. 5 

21 SE RE 1 Ri SI ek LI a 1751 18 13 5 Pitcher pump.. Noutiling. Drive 
en well. For 
assay seep. 122, 

1 JR SEE SORE Soa Plain... 1801 11.5 9.0 2.5 1 Two-bucket rig. Noes 
IE RS ns tue i os do....] 165; 11:2 9.5 : Er 8 I do........... 
56 | Miss IH. S. Wiliing. AT do.. 1337 17.81 13.0 RY os IRAE Nontding. For 

isis see p.               
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Drilled wells in Wilton. 

  

No.on Tops | BATS | vas | opt fom | pr] men 
PLTI Owner. i above | 4.0 to |[towater] per 

Agri LOT = Dh. rock. | in well. * | minute. 
4 eve 

  

  

Inches. | Gallons. 
2 | John Hollowell...... 
31 School.....c.cooiil. 

wr 38.7 Freeman. ......cive 
61 | Egbert Lilly........ 

"62 {Henry Finch........ 
Tr. i Comstock..... 

  

                    i 
  

EAST GRANBY. 

AREA, POPULATION, AND INDUSTRIES. 

East Granby is a farming town in the north-central part of Hart- 
ford County and lies about 15 miles north of the city of Hartford. 
The town has an area of about 18 square miles, of which nearly 8 
square miles, or 43 per cent, is woodland. The woods are well dis- 
tributed but are for the most part restricted to the hills. 

The territory of East Granby was taken from Granby and Wind- 
sor Locks in 1858 and incorporated as a separate town. The popu- 
lation in 1910 was 797, an increase of 113, or 17 per cent, over the 
population in 1900. The following table shows the population at 
each census from 1860 to 1910, together with the per cent of change 
in the decade: 

Population of East Granby, 1860-1910.2 
  

  
  

          

2. | Popu- | Per cent Popu- | Per cent 
Year. lation. | change. Year. lation. | change. 

B00 a TR Eine 13005 nae i nn 661 —12 
A870. coca nnn a aaa | 853 22 rI000. a ed ae eee 684 + 3 
iL RE Nr RE re ae 754 = AO 22. vas vs ras mim ialaaie 797 +17 

  
a Connecticut Register and Manual, 1919, p. 638. 

There has been no uniform trend of change of population, but it 
has fluctuated in both directions. During the last decade there has 
been a considerable development of the culture of leaf tobacco for 
cigar wrappers and binders, and this probably accounts for the 
notable increase in population. Because of its inferior transportation 
facilities the town will probably remain a farming district, and will 
grow only moderately in the future. The present density of popula- 
tion is 45 inhabitants to the square mile. 

The principal settlement is East Granby, in the eastern part of the 
town, where there are stores and a post office. There is a smaller
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village at Granby Station and part of Tariffville extends into East 
Granby. Spoonville is a small settlement on Farmington River in 
the southeast corner of the town. There are about 32 miles of roads 
in the town, which are for the most part excellent, though the roads 
in the easternmost part are very sandy. The road from Tariffville to 
Granby Station and the road from Tariffville through East Granby 
to West Suffield are of excellent macadam. The Central New Eng- 
land Railway runs past the south boundary of East Granby and has 
a station at Tariffville. A branch runs north from Tariffville to 
Springfield and has a station at East Granby. The Northampton 
division (Canal Road) of the New York, New Haven & Hartford 
Railroad follows the west boundary and has a station at Granby 
Station and a flag station at Floydville, a mile south. 

SURFACE FEATURES AND GEOLOGIC STRUCTURE. 

East Granby comprises a nearly level sand plain, 160 to 200 feet 
above sea level, above which rise a large till-covered hill and sev- 
eral smaller ones. The stream valleys are cut into this plain. The 
lowest point in the town is where Farmington River passes the 
southeast corner, about 100 feet above sea level, and the highest point 
is the crest of Peak Mountain, 665 feet above sea level. The total 
relief is thus about 565 feet. 

The sand plain is separated into two parts by the large till-cov- 
ered trap ridge. It was formed by the deposition of vast amounts of 
débris washed out from the glacier as it receded from this region 
and so constitutes an outwash plain. The boundary of the stratified 
drift lies in general 200 to 240 feet above sea level. Above this 
height the mantle rock is till, the direct product of glaciation. 

The stratified drift forms a very loose, sandy soil, and its upper 
portion becomes very dry in times of drought, although there may be 
an abundance of water at some depth. The ecologic conditions are pe- 
culiar, and the soil has a characteristic flora in which scrub oak, 
pines, sweet fern, and a yellowish grass, locally known as “ poverty 
grass,” are prominent. This soil, however, is well adapted to the 
needs of tobacco. Its looseness makes the maintenance of good roads 
extremely difficult. Plate IX, B (p. 72), which is a view of the sand 
plain half a mile northwest of Tariffville, shows the very sandy road 
and the characteristic flora. In the middle distance is the corner of a 
“tent” used for raising shade-grown tobacco. 

The ridge that separates the two sand plains owes its topographic 
prominence to the sheets of trap rock that underlie it. Most of East 
Granby is underlain by red sandstones and shales deposited during 
the Triassic period as sands and clays and subsequently indurated. 
The precess of deposition was interrupted on three occasions by the
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quiet volcanic extrusion of basic lava which spread out in broad 
sheets and eventually solidified as trap rock. South of Tariffville 
there are three trap sheets, of which the middle is the thickest (400 
to 500 feet) and is therefore known as the “ Main ” sheet. Below it 
and separated from it by 300 to 1,000 feet of sandstone and shale is 
the “ Anterior ” trap sheet, which has a maximum thickness of 250 
feet, and is so named because it outcrops on the front or face side of 
the cliff formed by the “ Main” sheet. Above the “ Main” sheet and 
separated from it by 1,000 to 1,200 feet of sandstone and shale is the 
“ Posterior ” trap sheet, 100 to 150 feet thick. The “ Anterior” sheet 
thins out north of Tariffville and outcrops only in a few places. 

At some time subsequent to their consolidation the sedimentary 
rocks and the associated trap rocks were broken into great blocks and 
tilted 15° or 20° E. Davis! has recognized and mapped one prin- 
cipal fault that bears about northeast and several minor faults that 
bear north or a little west of north. The ridge of Peak Mountain 
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Fiaure 18.—Geologic section across East Granby and Suffield (section 5-D’ on PL V3. 

stands up because of the thick, resistant “Main” trap sheet that 
forms a bold westward-facing cliff. The ridge is broken by a gap 

about 200 feet deep where it is erossed by the Tariffville-Springfield 
Railroad. This gap is due to the major fault, which offsets a little 
the portions of the trap sheet to the northwest and southeast. The 
gorge of Farmington River at Tariffville was formed by deep. 
erosion of a fault zone along which there was similar offsetting. 
This fault zone bears a little west of north. The block on the east 
was raised and moved southward so that the offset of the north 
part of the ridge relative to the south part was to the east. Plate 
X, 4, shows the offset to the east or left of the nearer or north part 
of the ridge as seen from a point a mile north of Tariffville. The 
minor faults produce offsets on a smaller scale but of similar char- 

acter. A section across East Granby and Suffield along the line 
D-DD’ on the map (Pl. V) is shown in figure 18, and the relation of 

the ridges and the plain to the underlying formation is there 
illustrated. 
  

1Pavis, W. M., The Triassic formation cf Connecticut: U. 8. Geol. Survey Eighteenth 

Ann. Rept, pt. 2, pl. 19, 1897. 
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A. OFFSET TRAP RIDGES NEAR TARIFFVILLE, CONN. 

  

        
B. FLOWING WELL DRILLED IN SANDSTONE, EAST GRANBY, CONN.
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The part of East Granby west of Peak Mountain and its southerly 
prolongation is drained by a branch of Salmon Brook, which joins 
Farmington River near Tariffville. In the southern part east of 
the ridge is a small area drained by short streams which empty 
directly into the Farmington. Most of the area east of the ridge, 
however, is drained by rather long northward-flowing streams that 

are tributary to Stony Brook (in Suffield), which empties into 

Connecticut River. 

WATER-BEARING FORMATIONS. 

Red sandstone—Most of East Granby is underlain by red sand- 
stone and shale of Triassic age. The beds have been tilted 15° or 20° 
E., and the rocks have been broken by the jarring, so that they are 
now traversed by many joints and large fractures. These openings 
form systems which tend to be either parallel or at right angles 
to the bedding. Water that has found its way into them from the 
overlying unconsolidated till or stratified drift may be recovered by 
means of drilled wells. The average depth of the 11 wells of this 
type that were visited in Suffield is 211 feet, and their average yield 
is 20 gallons a minute, 

In much of the area a thick deposit of stratified drift mantles 
the sandstone. In places the stratified drift is as much as 100 feet 
thick, as shown by Mr. George Batytes’s well (No. 5, P1. IV), which 
went through 100 feet of sand, silt, and gravel before reaching the 
bedrock. In such places abundant supplies would probably be 
obtained in the stratified drift without drilling into the bedrock. 

The drilled well of Mr. I. H. Griffin (No. 33, PL. IV) is one of 
the few flowing wells in the State. It is probable that this well has 
cut one of a series of interconnecting fissures that are sealed in some- 
way. The well is on the east slope of a low ridge, and considerable 
head is developed in the higher part of the ridge. The sealing. 
below the well or to the east may be either due to the pinching out 
and narrowing of the fissures or to a blanket of impervious over- 
lying till. The till on the hilltop must be pervious, else water could 
not enter the fissures. A view of the mouth of this well, showing 
its normal flow of 11 gallons a minute, is given in Plate X, B. 

Trap rock.—The trap sheets, which underlie narrow zones running 
north and south through East Granby, carry water in the same way 
as the sandstones and shales but rather less abundantly. Their 
topographic form is disadvantageous, as the bold cliffs allow the 
water to drain away rather readily. Mr. George E. Bidwell’s well 
(No. 12, PL. IV), for example, is 150 feet deep, but the water stands 
75 feet below the mouth. In the other drilled wells in Suffield 
the average depth to water is only 22 feet, for there is little oppor- 
tunity for escape of water from them.
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74ll.—Till forms a mantle over the higher portion of East 

Granby except for the areas where bedrock actually outcrops and 
the talus slopes below the trap cliffs. The principal till area includes 
Peak Mountain and its prolongation southward and a lower westward 

extension, but there are also two small till-covered ridges in the 
northeast corner of the town. The till is composed of all the rock 

débris plowed up and scraped along by the glacier. It was deposited 
as a blanket 20 to 30 feet thick in general and comprises a matrix of 
fine rock flour, clay, silt, and sand in which are embedded pebbles, 
cobbles, and boulders of great and small size. Because of the pack- 
ing of the smaller particles into the interstices between the larger 
the till has only a moderate amount of pore space and the pores, 
moreover, are small. The deposit, then, is one of low porosity and 
low permeability. Nevertheless it has considerable value as a water- 
bearing formation and is able to store and slowly transmit moderate 
amounts of water. Wells dug in till are likely to obtain fairly 
reliable and fairly abundant supplies of water. Six such wells were 
visited in East Granby, and of these three were said to be nonfailing, 

but the dependability of the remaining three was not ascertained. 
The following table summarizes the measurements made on these 
wells: 

Summary of wells dug in till in East Granby. 

  

  

  

  

  

| Depth i Total Depth 
| depth. |to water, 9 water 

= 
Feet Ped, | Fed. 

i Ee ¥ 9 20.5 | 153 
Sn Me eR LE SE Pe Cra et ileal 0 3.0 | . 

ANOIRED. ....,.c. sin di Dirus sinners suvenidnnr inns amarhysiiranessreres | 18.4 102] 8.1 
  

Stratified drift.—The deposits of stratified drift, of which the 
origin and distribution in East Granby have been discussed above, 
is a far more efficient water-bearing formation than the till. Tt is 
composed in the main of the materials of the till reworked by run- 
ning water. The grains have been sorted out according to size and 

deposited in different beds. The finer particles have been removed 
from the interstices of the coarser, so that there is not only a greater 
percentage of pore space, but the individual pores are larger and 
connect more freely. Large amounts of water may be recovered 
from the stratified drift by means of dug or driven wells. Mr. J. S. 
Dewey’s well (No. 38, PL. TV) was made the subject of a rough 
pumping test (see p. 41) which showed a yield of at least 5 gallons 
a minute. Measurements were made of 20 wells dug in stratified 
drift in East Granby in July and August, 1916. Of these 17 were 
said to be nonfailing and 2 were said to fail, but the reliability of the
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other well was not ascertained. The data concerning the depths of 
these wells is summarized in the following table: 

Summary of wells dug in stratified drift in East Granby. 

  

  

mn —— ee AH i 

+ | Depth Potal |. Depth | 70 
| of water Depth. |to water. | in well 

ame 

Feet. Feet Feel. 
32.2 20.4 | 12.1 
5.4 3-11 1:5 
3 13.0 4.1 

  

    
  

QUALITY OF GROUND WATER. 

The results of two analyses and three assays of water collected 
in East Granby are given in the following table. The waters are 
all soft except No. 5, which is very soft, and No. 33, which is hard 
in comparison with other waters of this area. All the waters are low 
in mineral content except No. 33, which is moderately mineralized. 
All are classified as good for domestic use, but the large quantity of 
nitrate in No. 3 may be an evidence of contamination. No. 5 is 
classified as good for use in boilers, but the rest are classed as fair 
because they contain considerable amounts of scale-forming constitu- 
ents. The waters are calcium-carbonate in type except No. 8, in 
which chloride is the dominant acid radicle. 

Chemical composition and classification of ground waters in Hast Granby.o 

[Parts per million. Analyzed by Alfred A. Chambers and C. H. Kidwell. Numbers of analyses and 
assays correspond to those used on Pl. IV.] 
  

  

  

Analyses.b Assays. c 

a3 es e8 726 733 

Sica (B10)... ii hii vinses EE eR OC 13 : IE al PR SR SR En 
TL Cg A a SI IWR SCE NS 1.4 .68 Trace. 0.47 0.08 
CRAMACAY). J. css st ntenn sev nn str wuss cit vunn 27 FE Pe pr pet Su BL Sal 
Magnesium (Mg)..........cccovumnieannacncnnnnnnn.. 2.9 yA ged PST NE FIRS FS 
Sodium and potassinm (Na+K)g..eemvvrmnnnannann. Se 7:9 5 ) 4 
Carbonate radicle (COz)........ ca iecaiainiue a avaann 3 .0 .0 .0 12 
Bicarbonate radicle (HCO). ......aae cui naasnnais 45 45 36 104 105 
Saiphate tadiele (S00. 2 coi. cdi snl dian noes 23 12 12 8.0 35 
Chiorideradicle (CO)... vais. aor Sea cia sear vemn 1 3.4 29 4.8 2.0 
Nitrate roQicle NO)... cc ics ress rasssnensssarisassisn 19 CO SRC rR Ti ORR 
Total dissolved solids at 180°C... covenannnnnninaans 150 R88 g120 g130 g190 
Potalhardness as CaC0s.. oo nial iis iaciaan. 80 46 70 87 137 
Scale-jorming constituents g..... vcceucererernnncennns 98 64 95 110 160 
Foaming conflitients yg... cc vo verdeb von nnvnns vesnns 15 19 10 20 10 

Chemical character.................. - Ca-Ci | Ca-CO3 | Ca-COs3 
Probability of corrosion... . : ? 9 (2) 2). I 

Quality for boiler use........ . Fair air. air. 
Quality for domestic Use... ..cunnuennnrnannniananns . h Good. Good. Good. 

  

          
  

a For location and other descriptive information see pp. 130-131. 
b For methods used in analyses and accuracy of results see pp. 52-60. 
¢ Approximations; for methods used in assays and reliability of results see pp. 52-60. 
d Collected Mar. 19, 1918. 
e Collected Nov. 18, 1916, 
7 Collected Dec. 6, 1916. 
g Computed. ; 
k Total solids by summation. : 
i Based on computed quantity; (?)=-corrosion uncertain. 

154444°—20——9
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RECORDS OF WELLS AND SPRINGS. 

Only one spring was visited in East Granby. It is plotted on the 
map as No. 27 and is situated at the foot of a terrace scarp. The 
yield is large, and the water is pumped to a house. 

Wells dug in till in Hast Granby. 

  

  

                
  

  

  

  

Depth 
Topo- Depth 

No ™v Owner. graphic oe of Rig. Remarks. 
situation. in well. water. 

Feet. Feet 
{LN ST Ce Slope... 11.6 3.2 | Windlass rig and | Unfailing. 

house pump. 
13 3. W. Bidwell... }..... do... 13.7 12.1 | Chain pump. ..... Do. 
ES a Pigin..: wwe 6.0 B84... Ur Maa 
1 RAN SOA Ridge...... 20.5 7.4 | Windlassrig...... 
2 pn RN Slope...... 3 4 House pump...... Do. 
BD furciv c qwrein ws inn pwn Terrace. ... 6.8 18.6 | Windlassrig...... 

Wells dug in stratified drift in Hast Granby. 

Eleva- 
Wo. of Topo- tion Depth Dopin : 
PLIV Owner. graphic |above t tor 1a Rig. Remarks. 

high; situation. | sea water well 
level i 

= Feet iy TOE 
i HR SE TS Terrace. . 15.5 1.5 | House pump...... Nonfailing. 
1 Se OR co I do..... 21.5 2.5 | Deep-well pump..| Nonfailing. In 

rock 2 feet. 
3 | J. 8. Dewey....| Slope... 21.8 3.7 (a) Nonfailing. For 

analysis see 
Pp. 129. 

8 | Peter Bradley...| Plain. ... 3.1 2.3 | Windlass rig...... Nonfailing. For 
assay see p. 129. 

Oe aa Slope. . 8.5 5.3 | Chain : pep Snieieie Fails. 
Ta METER Sa i Plain... 8.9 S50. Ti | Nonhiing, 
| Ee hea Slope. .. 20.1 3.9 | Windlass rig. . 
$y Br TE do.. 1.5 3.1 | Chain pump. ..... Abandoned.b 
13 1 SRS SA Ridge.... 17-1 8.9 | Windmill......... Nonfailing. 
39 fo ii aiid Plain... 4.7 2.3 | Chain pump...... Do. 
71 I IE pee lo Swale.... 6.4 83 d....8 cL PH Do. 
YL SE Slope. ... 14.0 4.0 | Deep-well Jap. « : Do. 
2 Le ML SEAN Ridge 13.1 1.7 | Two-bucket rig. Do. 
2B | caesar anie Plain... 29. 4 A Ke 3s SR -| Nonfailing. Tem- 

3 perature, 55° F. 
29 | Griffin-New- |.....do... 6.4 2.3 | Windlass rig and | Nonfailing. 

berger To- house pump. 
bacco Co. 

|) RV A Slope. ... 12.6 4.77 Norig.. .. .cveen.] Tails, 
Bile ve Jar aate Be nein Plain. . 0.9/ 12.1 Windlass rig. . RERUN Nonfailing, 
a2 FH. Bussell.....}..0.. do. .% 7.3 3.4 | Sweeprig......... Do. 
HAE SARE Go.. 14.3 2.3 | Deep-well pump .. Do. 
BO. Se rast ott end do. .: 14.6 2.8 | Two-bucket rig... Do.                   

a Pumping test made on this well. 
b Formerly this well did not fail. 

lower has interfered with its supply. 

41.) 
The at construction of a railroad cut 10 feet north and 10 feet
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Drilled wells in Hast Granby. 

  

  

                    

[5 = [5] 

: 3 a 13 £ X 3 
_ 04 | 38 |B 2 i) Topo- 508 = . 8 
A Owner. graphic | 82 | & | ¢ | 84 | 8 | 5 | Kindofrock. | Remarks. 
o situation. B88 | © Hata |B 2 
3 8 3 = 5 =e g hs 

S 2% | B gE | 8 | 3 
“ = & A818 A | & 

Inch-| Gal- 
Feet. | Feet. | Feet. | Feet. | es. |lons 

417.8. Dewey....... Slope...| 210 | 402 3 0 6 0 | Sandstone. ... (a) 
5 | George Batytes...| Terrace ., 190 | 118 | 100 |...... 6 34... q0..% Foranalysis 

see p. 129. 
6 1 Connecticut To-| Plain...| 170 | 360 |...... 20.0 30 dosing ? 

bacco Corp. 
7 | William Landroth.| Terrace .| 160 | 110 et. .... 6 $1... QO... (0d) 

7 pT am Sp ER Slope... 445 ROR He Sa aD. pao Water very 
hard. 

12 | Geo. E. Bidwell...|...do....| 385 WO 5.00 75 6 i 5 18 Ra 40. i 
26 tL. H. Seymowr...|...do....] 215 | 152 10 5 6 19 | Trap and sand-| For assay see 

stone. p. 129. ¢ 
831. H.Griffin...... ie GO <5 = 3180 1 YB at La 6 | (d) | Sandstone....| For assay see 

| Pp. 1290. 

  
a Water enough for drilling at 40 feet; gain of only 2 gallons a minute from 200 to 400 foot depth. 
b Drilled through 10 feet of sand, 4 or 5 feet of gravel, 45 feet of “blue clay,” and 2 feet of “trap rock,” 

and the rest in sandstone. 
¢ Drilled through 10 feet of soil and 10 feet of trap rock and rest in sandstone. Windmill and gravity 

tank. 
d Well flows with a head of about 3 feet and with the outlet depressed 18 inches; it flows 1} gallons 

a minute. Can pump 50 gallons a minute. 

ENFIELD. 

AREA, POPULATION, AND INDUSTRIES. 

Enfield is a manufacturing and farming town in the northeast 
corner of Hartford County. It is bounded on the north by Massa- 
chusetts, on the east by Somers, in Tolland County, and on the west 
by Connecticut River. The town covers about 34 square miles, of 
which 13 square miles, or about 40 per cent, is wooded. A strip 1} 
miles wide along the Connecticut is in the main cleared, but wood- 
lands are uniformly distributed throughout the rest of the town. 
Thompsonville, on Connecticut River, 11 miles south of the Massa- 
chusetts boundary, is the principal settlement. The village of Enfield 
is strung out for 1} miles along Enfield Street, which follows the 
crest of the ridge south from Thompsonville. Hazardville and Sci- 
tico are small settlements in the eastern part of the town. There are 
post offices and stores at all the places. The town has about 75 miles 
of road, exclusive of the streets of Thompsonville and including 73 
miles of the State trunk-line road from Hartford to Springfield. The 
Hartford division of the New York, New Haven & Hartford Rail- 
road follows the west boundary and has stations at Thompsonville 
and Enfield Bridge. The Springfield division of the same company 
runs north and south through the eastern part of the town and has 

stations at Scitico and Shaker Station. The East Side line of the 
Hartford & Springfield Street Railway Co. runs through Enfield 
and Thompsonville, and the Somers branch leaves the main line a
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little south of Thompsonville and runs through Hazardville and 
Scitico to Somerville and Somers. 

Enfield was named and granted by Massachusetts in 1683 and 
annexed to Connecticut in 1749. Since then there has been no change 
in its extent or organization. In 1910 the population was 9,719, an 
increase of 3,020 over the population of 1900. The density is 284 in- 
habitants to the square mile, but most of the population is concen- 
trated in Thompsonville, and most of the area is much more sparsely 
populated. The following table shows the changes in population 
since 1756: : 

Population of Enfield, 1756 to 1910.2 

  
Popula- | Per cent Popula- | Per cent 

  

            

Year tion. change. Year tiom. change. 

LY TR a SB ES 3.000 b=... 00. 1840: es 2,648 +24 
EE RT EN I LE 1,360 $30 S50 se LC 4,460 +68 
ER ei I 1,562 CE A Se a 4,997 +12 
790. inves enet sre sn pore cu immin 1, 800 LAR HEIR70. ce es 6,322 +27 
(HL Date BNE Th hn 1,761 oid BL RI Se SS le RAS EER Rs 6,755 +7 
LR EE a Jp En 1,846 CSR OA Re BR Se TS ee a 7,199 + 7 
Ne NR de Te 2, 065 eo BR TR Ly) TOR SR a aR 6, 699 — 7 
LL Re I SS en 2,129 HEL ASR Se pee ESL 9,719 +43 
  

a Connecticut Register and Manual, 1919, p. 638. 

There has been in general an increase in each census period. The 
manufacture of carpets was begun at Thompsonville about 1830 and 
the manufacture of gunpowder at Hazardville a few years later. 
The growth in population has been dependent in large part upon 
the prosperity of these industries. The decrease of population from 
1890 to 1900 was probably due to the abandonment of the powder 
factory at Hazardville.- Thompsonville may continue to grow stead- 
ily, but no great increase is to be expected in the rest of the town. 

The principal industries of Enfield are the manufacture of carpets 
and undertakers’ supplies and agriculture, which is confined chiefly 
to the raising of wrapper and binder tobacco. 

SURFACE FEATURES AND GEOLOGIC STRUCTURE. 

Most of Enfield lies on a sand plain, 120 feet above sea level at 
the south boundary and 200 feet at the north. Along the east bound- 
ary till-covered slopes rise to a maximum elevation of 400 feet 
above sea level. The plain is bounded on the west in part by a ridge 
140 to 180 feet high, the west slope of which extends inland to the 
river and in others flattens to a terrace 60 to 80 feet above sea level. 
The river is about 25 feet above sea level at the southeast corner of 
the town. The total range in elevation is about 375 feet. 

The bedrock of Enfield comprises the red sandstones, shales, and 
conglomerate of the upper part of the Triassic. They were origi- 
nally deposited as sands, clays, and gravels, but became cemented 
and consolidated. Subsequently they were broken into great blocks 
and tilted 15° or 20° E. Their history since has been solely one
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of erosion. Prior to the glacial epoch the Connecticut had a channel 
east of the Enfield Street ridge, as is indicated by the well of Mr. 
Richard Smyth (No. 31, Pl. IV). This well is 418 feet deep, but 
reached bedrock only at a depth of 236 feet. As the mouth of the 
well 1s about 120 feet above sea level, the bedrock at this point is 
over 100 feet below sea level. The most probable explanation of 
these facts is that formerly the land stood about 150 feet higher 
than now, and that Connecticut River cut a channel which passed 
this point. During the later part of the glacial epoch, as the ice 
sheet was receding from this region, many streams of melt water 
issued from its front carrying much débris, which was deposited in 
the main in the broad central valley of Connecticut River, forming 
broad outwash plains. These deposits filled and blocked the old 
channel and diverted the river into its present course. The youth 
of this new channel from Thompsonville to Windsor Locks is shown 
by two facts—that the stream is not yet worn to grade and still has 
many small rapids and rifles, and that the banks are in large part 
low, fresh cliffs of sandstone. Moreover, there are no flood plains 
in this narrow portion of the valley as there are in the broader por- 
tions to the north and south. 

The outwash plain is in general well preserved, but Scantic River 
has cut in it a valley 80 to 100 feet deep and a quarter to three- 
quarters of a mile wide. The floor of this valley is flat and in part 
swampy. : ; 

The till-covered slopes along the east boundary owe their eleva- 
tion to the resistance of the underlying sandstone. The boundary be- 
tween the till of the slopes and the stratified drift of the plain is 
about 200 feet above sea level. 

The southeastern part of Enfield is drained by Scantic River and 
its tributaries. The Scantic enters the town from the east near 
Scitico and flows west to Hazardville, and then turns south into 
East Windsor. The southwestern part of Enfield is drained by 
short brooks that empty into Connecticut River. Grape Brook and 
Freshwater Brook drain the northern half of the town. In com- 
parison with towns in which till is the dominant surface material, 
there are few brooks in Enfield, because the water that falls as rain 
soaks readily into the porous soil, becomes part of the ground-water 
body, and reaches the main streams by percolation through the 
ground rather than by flowing in surface streams. 

WATER-BEARING FORMATIONS. 

Red sandstone.—Red sandstone and associated red shales and con- 
glomerates form the bedrock of Enfield. They crop out in a number 
of places along Connecticut River and on the ridge just east of the 
river, and there are a few outcrops on the till-covered slopes along
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the east boundary of the town. These rocks are cut by numerous 
joints and fissures formed by the jarring and crushing incident to 
their tilting. There are probably zones in the sandstone that are 
somewhat porous, but they do not constitute an important source of 
ground water. The joints and fractures form a maze of intercon- 
necting channels into which water works its way from the saturated 
basal portions of the overlying mantle rock. This water may be 
recovered by means of drilled wells. A drill hole at any point will 
probably cut one or more fissures and procure a satisfactory supply 
of water. Data were obtained concerning 13 such wells in Enfield 
and are summarized in the following table. 

Summary of drilled wells in Enfield. 

  

  

  

Total | Depth to} Depth to [Yield per 
depth. rock. water. | minute. 

Feet. Feet. Feet. Gallons. 
NRT oss arson s ns nabs Se Ny wee aS mwa at ore we as a wa 487 236 90 170 
EE RS SS a Si Ei HR 8 aR IE a WOR, 38 25 8 22 
SA CR LR a Re a Be SO a Se 179 55 27 52       
  

The drilled well of Dr. Vail (No. 14, PL. IV) has a depth of 487 
feet, of which 450 feet is in rock. The well yields 50 gallons a 
minute, but the water stands 90 feet below the surface. This is 
presumably because the well is situated near the crest of a ridge 
from which the water drains with considerable facility. 

7"ill—The slopes in the eastern part of Enfield are covered with a 
mantle of till, which is, in general, 20 to 80 feet thick. It is a dense 
mixture of glacial débris and consists of a well-compacted matrix 
of fine rock flour, clay, silt, and sand, in which larger fragments 
are embedded. It is able to absorb and transmit moderate amounts 
of water that falls on it as rain and yields fairly abundant and 
dependable supplies of water to wells dug in it. Three such wells 
were visited in Enfield and all are said never to fail. 

Stratified drift.—The bedrock of Enfield, except the hills in the 

eastern part, is covered by stratified drift. The evidence of the 
drilled wells in the town is that the thickness of the stratified drift 
ranges from 25 to 236 feet, the average being 55 feet. Inasmuch as 
one of these wells was sunk through an unusually great thickness of 
stratified drift, this average may be too great. Probably a bet- 
ter estimate would be 35 or 40 feet. In Thompsonville and on the 
Enfield Street ridge there is only a thin mantle. In excavations at 
various points there was only 3 or 4 feet of stratified drift, and 
below it there was either till or red sandstone. (See Pl. XI, B.) 
The stratified drift is of aqueous origin and comprises the well- 
washed, reworked constituents of the till, together with minor 
amounts of débris formed by the erosion of firm rocks. For the
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most part it consists of clean sand, such as is shown in Plate XI, 
A, which is a view of a sand pit in the northern part of Thomp- 
sonville belonging to O. H. Pease. The sandy portions of the 
stratified drift and the less abundant gravels were deposited by 
streams that issued from the front of the glacier during its reces- 
sion. The climate at the end of the glacial epoch was such that 
great volumes of ice were melted and gave rise to vigorous streams. 
In the lower lying portions of Connecticut, and especially in the 
valleys of Connecticut and Farmington rivers, these streams depos- 
ited extensive plains known as outwash plains. During part of the 
time there were lakes in front or south of the ice front, and in them: 
very fine grained silt and clay were deposited. These clays are the 
raw material for the brick industry of the Connecticut Valley, and 
have been worked in Thompsonville. They yield no significant 
amount of water, but may be of importance in restricting and con- 
centrating the flow of ground water in other more porous horizons. 

The sands and gravels of the stratified drift are excellent bearers 
of ground water, as they are not only highly porous but also very 
permeable. The effect of the washing has been to leave in each bed 
only grains of a size, and this results in high porosity. The grains 
themselves are relatively coarse, sc that the interstices between them 
are large and they transmit water readily. The absorption of rain 
water and its transmission are the same in manner as in the till, 
but on a more vigorous scale, so that much more water may be recov- 
ered. Plate XI, B, shows about 5 feet of stratified drift overly- 
ing about 7 feet of till in an excavation for a building in Thomp- 
sonville. The sand and gravel are quite dry, because the water has 
drained from their coarse pores, whereas the till is still moist, be- 
cause its fine pores have retained much of their water. The light 
band at the top of the till is quite as moist as the dark part below. 
Its lighter color is due not to dryness but to the fact that it was 
exposed to weathering and oxidation before it was covered over by 
the stratified drift. 

Measurements were made of 48 wells dug in stratified drift in 
Enfield in August, 1916. The reliability of all but 10 was ascer- 
tained ; 34 were said never to fail and 4 were said to fail. The data 
concerning the depths of these wells are summarized in the follow- 
ing table: 

Summary of wells dug in stratified drift in Enfield. 

  

  

      

Depth of 
Total | Depth to BD 

water in depth. water. voll. 

Feet. Feet. Feet. 
LI NR A SEN nL NET BR NS a PN KT SE ER 2.3 24.5 16.2 
NEI Cy is cms sin atin = wn wie vf 5 mes ww A uin mn wn Rk 3 Sn ins kn eS wa En mw nn 7.3 3.2 1.4 
AVOIAZCaaoeconseecsannsesanacanacaeraaensanessassasaansansanaanenaaannaans 14.3 9.0 3.3 

 



136 GROUND WATER IN NORWALK AND OTHER AREAS, CONN. 

Wherever the ground surface has been cut low enough, as for 
example along streams, the water table is reached, and springs or 
seeps are found. Along the steep slope that bounds the flood plain of 
Scantic River there are numerous such springs, some of which have 
large yields. 

QUALITY OF GROUND WATER. 

The subjoined table gives the results of two analyses and four 
assays of samples of ground waters collected in the town of Enfield. 
The waters are low in mineral content except Nos. 31 and 29, which 
are moderately mineralized. Nos. 30 and 52 are very soft waters, 
Nos. 1 and 53 are soft waters, and Nos. 31 and 29 are hard waters 
for this area. All are classified as good so far as their chemical 
character may affect their suitability for domestic use. Nos. 31, 1, 

and 29 are classified as fair for boiler use because there is in each a 
considerable amount of scale-forming ingredients. The rest are so 
low in scale-forming and foaming ingredients that they are consid- 
ered good for boiler use, although the probability of corrosion is un- 
certain and will be determined by actual operating conditions. 

Chemical composition and classification of ground waters in Enfield.o 

[Parts per million. Collected November 17, 1916; analyzed by Alfred A. Chambers and 
C. H. Kidwell. Numbers of analyses and assays correspond to those used on Pl. IV.] 

  

  

  

   

Analyses.b Assays.c 

30 31 1 29 52 53 

Silica (SiO)... 17 +7 BEET SORE CCT OE Se da oe 
Iron (Fe). .... 04 .09 0.11 | Trace Trace 0.20 
Calcium (Ca).. nes 9.7 Fy ai DER SIE CERI Itatas il] tRE Se 
Maonesiom (Mg)... i bo, Lia. 2.6 8.05 Lice es Sl rar fea fess de we 
Sodium and potassium (Na+ K)d ........ 13 30 Trace. 42 7 13 
Carbonate radicle {CO3).........cucnuue.-s .0 4.8 .0 .0 .0 .0 
Bicarbonate radicle (HCO;3)............... 40 98 22 195 35 49 
Saiphoteradicle (80s)... coon. 17 128 29 36 7.0 27 
Chiorideradiolo (CD... i... as. veiuve-a 3.9 3.8 19 78 3.6 11 
NitrateradiclotNGs). .... on. onaaiivaaiins 7.9 IPPOACE. Juuso sssmitcnsn sass sjias erode ilsadsiiaece 
Total dissolved solidsat 180°C............. 94 303 d120 d 390 a1 a120 
otal hardness as CaC0s. oo. 5 5 sian d35 a163 86 151 28 58 
Scale-forming constituents d............... 50 190 110 180 55 85 
Foaming constituenisd................... 35 81 (e) 110 20 40 

Chemicileharaeter. o.oo. i ain i Na-CO3 | Ca-SO4 | Ca-SOy Ca-Cl | Ca-COz | Ca-COgz 
Probability of corrosions.... i. cou. vauias 2) ?) ?) ) N 
Quality forbolleruse... .....0......sinunny Good. Fair. Fair. Fair. Good. Good. 
Quality for domestieuse. .... .~.........x- Good. Good. Good. Good. Good. Good.             
  

a For location and other descriptive information see pp. 137-139 
b For methods used in analyses and accuracy of results see pp. 52-60. 
¢ Approximations; for methods used in assays and reliability of results see pp. 52-60. 
d Computed. 
e Less than 10 parts per million. 
f Based on computed quantity; (?)=corrosion uncertain, N=noncorrosive. 

PUBLIC WATER SUPPLIES. 

Water has been supplied to the residents of Thompsonville and 
to a few in Suffield, on the west bank of Connecticut River, by the 
Thompsonville Water Co. since 1885. Water is obtained from
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springs in the valley of Grape Brook in the northern part of the 
town and is run into two reservoirs of 1,000,000 and 8,000,000 gal- 
lons capacity, respectively. Steam-driven reciprocating pumps, with 
a capacity of 2,000,000 gallons a day, deliver the water to an elevated 
tank with a capacity of 500,000 gallons on the ridge at the north end 
of Enfield Street. The water is distributed by gravity under a 
pressure of about 70 pounds to the square inch, through 34 miles 
of main pipe to 163 fire hydrants and 1,386 service taps. The 
average daily consumption by the 9,300 people served is about 
423,000 gallons! Mr. Walter P. Schwabe, the manager, says that 
the introduction of meters has reduced the consumption at least 25 
per cent. It is planned to replace the present pumping equipment 
with an electrically driven centrifugal pump with a capacity of 
1,000 gallons a minute. The consumption now is almost as great 
as the yield of the springs. As Enfield is relatively low and level 
it will very probably be necessary to develop a ground-water supply, 
which could readily be done by means of batteries of wells driven 
across one of the brook valleys in the northern part of the town. 

Since 1892 the Hazardville Water Co. has served residents of 
Hazardville and Scitico. Water is obtained from springs near Haz- 
ardville and from a well 8 inches in diameter drilled in the sand- 
stone. A cylinder pump, 48 by 6 inches, at a depth of 150 feet in 
the well is driven by a steam engine and delivers 10,000 gallons an 
hour to two elevated tanks which have a capacity of 30,000 and 
50,000 gallons. From them the water is distributed by gravity 
under a pressure of 25 to 40 pounds to the square inch through 4 
miles of main pipe to 18 fire hydrants and 222 service taps. There 
are 154 customers in Hazardville and 36 in Scitico, and the average 
daily consumption by the 1,100 people supplied is 35,600 gallons. 

RECORDS OF WELLS AND SPRINGS. 

Wells dug in till in Enfield. 

  

  

. | Elevation Depth [Depth of 
No. onTopographic AhOVE Total 0 Water in Ri Er iS. Remarks. 
PLIV.| situation. |oootever | depth. | ater | well. 

Feet, Feet. Feet. Feet. 
SL Plain....... 205 15. IL SE DORR Oe Nonfailing. 
6 Hill, oo 260 18.2 8.2 10. | Norvig.......x: Nonfailing. Abandoned. 
88 4. auc d4o...... 260 23.8 11.4 12.3 | Chain pump. .| Nonfailing.                 

1 Rept. Connecticut Public Utilities Commission, 1917.
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Wells dug in stratified @arift in Enfield. 

  

    

     

    
   

T= : igh 

No 5 : 2 = . a 
I Topo- =o | © | af |95 . 
Pi Owner. graphic |F2gl © | wx |S Rig. Remarks. 
Iv situation. |o25| 2 | OF 2a e : aor 3 

= HA A 

Feet. | Feet. | Ieet.| Feet. 
1 C. E. Pease...... Phain.......] 95118.4115.8| 2.61 Windlassrig....... Nonfailing. For 

assay see p. 136. 
i EC BERR do......| 105] 13.5| 88 | 4.7 | Chain pump....... Nonfailing. 
A Se do......[-120 1 10.2. 6.31 3.0 |... do ..lae, Do. 
ARE GE ge Slope.......| 160 | 11.2} 5.8 5.4 Al-Dresre Sys- Do. 

em. 
5| H.W. Neelans..| Phain.......[| 190] 12.8] 7.7 5.1 Chain pump....... Do. 
6 | Edw. C. Bacon..| Terrace..... 160 | 13.1] 10.9 | 2.2 | Pitcher pump..... Fails. 
TR Re SE See Phin... ... 160 | 12.4] 89 | 3.5} Chain pump....... Nonfailing. 
RS Rh, Slope....... 1451.11. 8¢ 8.7( 3.1| House pump...... Do. 
Et eT I Sa TE Plain.......} 3653 | 18.5% 11.1] 741 Chain pomp.....,. Do. 

: aL dle MRA RE ba do......| 165) 13.4] 9.2] 4.2] Chain pump and Do. 
house pump. 

(7, ot SR Ta A HE do......| 165] 13.0| 8.4| 4.6 | One-bucket rig....| Fails. 
11 GE SER SO A ae Hill. ..co.. 180 ' 27.3 | 20.1 | 7.2 | Wheel and axle | Nonfailing. 

rig. 
7 A Ser a IT do...... 150 | 21.0] 9.1] 11.9 | Chain pump....... Do. 
ri SEE Le) Plain.......) 1451 21.7 111.71 10.0 Windiassrig....... Do. 
18 | Wm. Oliver.....|..... do.... 128 28.8) dc WB. 2. vid ivan atn vides Noaniing. Aban- 

oned. 
A EC Hl. ....... 451 13.2 5.7} 7.5! Sweep rig......... Nonfailing. 
20 FP. J. Pessa......|..«: 40...:..0 1454.17.68 10.6 1 8.0:F NoTig....... 000 Nonlin. Aban- 

LOT Ed. 

od nanan Plain.... 1101.10.61. 8.3] 3.8! Chain pump....... 
3 RE Slope reg as 1 a9 820... §0...0- sous. Nonfailing. 
i EE de Ploin.......} W051 2290 S50 34 44... do, it... 00 
24 | Leon Abbe...... 1 ST 45.0 14.6. 7.24 7.4 NONZ......0c...0x. Nopisiiiog. Aban- 

oned. 
RE Ee Terrace..... 100 | 10.7 | 7.1| 3.6 | House pump...... Nonfailing. 
pL aes Siar a Slope.... 1451 12.11 7.0} ‘5.1 | Chain ptmp....... Do. 
1 he RE dT Se do 1451016,2 1 “8.8 1d}... QO0sesiravisnns Do. 
Sr a er. Plain... 155° 13.4 1 90.7) 3.7 1-:.-- 1 I en 
29. BR. B. Parson....[....- do. 150 | 13.6 | 8.0 5.8 | House pump...... Nonfailing. For 

: assay see p. 136. 
30 | M. W. Dunne...|..... do....... 140| 8.2} 4.9] 3.3| Chain pump.......| Nonfailing.” For 

. analvsissee p.136. 
De it va Sh as Terrace..... 140.( 15.9 13.7! 2.2 | Windlassrig....... Nonfailing. 
1 RR AST CPR Plain.......| 1451.3] 820 3.1} Chain pomp....... Do. 
7] Te ANE SO ae Se G0... 135¢ 9.01 671 2.3} Windlassrig......- Do. 
Lo ROAR an SR Ri fi do0....: 1307 9,1 0 oy BE bl RSE go... 00 
3 OR RS CI do...... 1351 32.91 11.51 1.4}....- G0. issn Do 
3 Re Sal Bri Dd do 130f11.47 1.1 4.3 | Chain pump....... Do 
3 ERS ati A DI 4o...... 18949 11.57 7.9) 8.81..-.3 1 Ae REAR Do 
AB a a do.... IB WL 497 611... 0... 
Bl a as Se a es Q0......[> 115116. 51 12.01 4.5... . BQ csiiinss Do. 
2S FE SRR in d0-:i...1 195 1.537 487 2.81... do. 0s 
43 Terrace..... 120.1:.9,8 8.204. 61... do....-...00 Do. 
44 Plain.......[- 133 111.9 264 [= 8.80 LE 
45 ns 305: | 12.0 7.4. 4.61... Onc aes Do. 
46 161 24.3710.04 5.87... Goi 
49 15010.61 8.2 1-7.81._..- do. 0. 
50 75:4 14,81 9,115.7: House pump. -..:. Do. 
53 175 | 15.9} 12.0} 3.9 | Chain pump.......| Fails. rar assay 

see p. 136. 
54 160 1:26.41 24.5. 1.9 Windlass... i. Fails. 
56 135 | 11.2 | 5.3 | 5.9 | Gravity system... Nonfailing. 
58 95| 81| 4.7| 3.4 | Chain pump....... Do. 
66 190 { 11.8] 9.5} 2.3 | Windlassrig.......                  
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Drilled wells in Enfield. 

  

  
    

        

f=) ES = o od [= 

Topo- ° w a jo pe = D5 

+ oe Co) oR i 
rs Owner. graphic |® BE = = =8a 5 - Re E Remarks, situation. ° £53 g ig I oy g £ Bz 2 

=) Elias 8 |= 

Feet. | Feet,| Feet. | Feet.| In. | Gals. 
7 | R. E. Davidson.| Plain...| 165 | 100 36 8 6 25 | Sandstone. Topewae 50° 

8| F.W, Olmsted..|...do....| 165| 147] 40| 14| 6| 22|.do...... : : 
14 bs Thorn on | Ridge...| 185 | 487 37 00-1.ui 6 50:3...804..:. Dynped by air 

ail. 
31 | Richard Smith.| Plain...| 125 | 418 | 236 40 6 41.400. 0.0 ed alysis $60 
i a. “do. 4b ¥s51 98 841 2% si ard p. 136.0 
48 Hazardville Wa- cenl0. cant 185 | OHV 25 16 S1-3701...Q0-5.. 

ter Co 
59. "BPE. Pierce....[...do....] 135 82 38 20 6 36:3. 5.40... 
60 | Samuel Neelon..| Slope...| 100 70 44 20 i] 48 |...do. 
61 | Olm Olmsted...|...do....| 90] 144 28 24 6 68.540... 
62 | David Golden...|...do....| 110} 112 69 27 6 454... 40.0. 5. 
63 | JosephRostek...| Plain...| 145 | 276 30 20 6 4214.60... ... 
64 | H. E. Holbrook.| Slope...} 190 | 120 |...... By 6 45h de... 
69 | Fred Farber....|...do.... 95 75 51 26 | 6 88 1..-80..%-..             
  

i Duy 1 quart a minute at 380 feet, 18 gallons a minute at 400 feet, and full flow of 40 gallons a minute af 
418 fee | 

Springs in Enfield. 

  

  

  

  

          
  

S .. |Elevation : 
No.on Topographic Temper- | Yield per Toe 
PL 1V. Owner. situation. 2070 863 ature. | minute. Remarks. 

Feet. rp, Gallons. 
7 a RR SNE RE Br” Swele......... 80 B(D) Licaaies Pumped to tanks. 
52:1 BB. P. Torry. ..}.... dor... 155 50 Large. ..| Pumped by water wheel fo tank. 

Formerly supplied village of 
Scitico. Water from stratified 

: drift. For assay see p. 136. 
55 [.eevnenunesana..| Footoftormee. 140 TERR Ra 
57 .| Foot of slope. . 80 GN 
65 -| By brook. .... 145 50 | 1000?) 

SUFFIELD. 

AREA, POPULATION, AND INDUSTRIES. 

Suffield is a large farming town near the middle of the north 
boundary of Hartford County, and is bounded on the north by 
Massachusetts and on the east by Connecticut River. The town has 
an area of 43 square miles, of which 13 square miles, or 30 per cent, 
is wooded. The woodlands are in small or moderate-sized patches 
that are well distributed, though they are a little more abundant on 
the hills in the western part of the town. There are 60 miles of 
road in the town, including 5 miles of the Hartford-Springfield 
trunk line and 5 miles of road that is in part maintained by the 
State. The West Side trolley line of the Hartford & Springfield 
Street Railway Co. runs through Suffield. A branch of the Hartford 
division of the New York, New Haven & Hartford Railroad joins 
the main line at Windsor Locks. The Springfield branch of the 
Central New England Railway crosses the town from north to south
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and has stations at West Suffield and Sheldon Street. The North- 

ampton division (Canal Road) of the New York, New Haven & 
Hartford Railroad runs across the west corner of Suffield, and its 
station at Congamond is used by the residents of that part of the 
town. 

The principal settlement is Suffield, a village spread out along 2 
miles of the main highway between Hartford and Springfield. West 
Suffield is a smaller village that lies 3 miles to the west. There are 
stores, hotels, and a post office at each of these places. 

Suffield was incorporated by Massachusetts in 1674 and was an- 
nexed to Connecticut in 1749. Since then there has been no change 
in its organization or territorial extent. In 1910 the population was 
3.841, an increase of 320, or 9 per cent, over the population of 1900, 
and equivalent to a density of population of 89 inhabitants to the 
square mile. The following table shows the changes in population 
since the annexation to Connecticut: 

Population of Suffield, 1756—1910.2 

  

  

          

[ 
> Popula- | Per cent - Popula- | Per cent 

Year. tion. change. Year tion. change. 

vf BRS aE ETD Ne A 1,438... 5. E07) a SR PR Se SIE 2,669 — 1 
iL TSS Si dn Np EA erst 2,017 i Re a CR 2,962 11 
LD I A rR SE LL 2,301 5 eR SC Ee a Ce 3,2 10 
M700. ie iia adnan 2,467 PRE or) Se RS ef NE 3,277 1 
1 BERR Se ese Le hr Sug hI 2,686 So A880. aa man 3,225 — 2 
: £1 PR RN A 2,680 OAIS00. Cr LE 3,169 — 2 
LER ae SRE a 2,681 0 BON. rE le 3,521 11 
RE Rap re Re Se EL 2,690 0 | MOM a 3,841 9     

a Connecticut Register and Manual, 1918, p. 641. 

During most of the nineteenth century the population changed 
very little, but the last two censuses show some increase, due, pre- 
sumably, to the culture of leaf tobacco for cigar wrappers and 
binders and to the establishment of manufactures of cigars, which 
are the principal industries of the town. 

SURFACE FEATURES AND GEOLOGIC STRUCTURE. 

Most of Suffield has a gently undulating surface, interrupted by 
two high trap ridges and by rather broad valleys. The plain char- 
acter is best developed in the northwest corner of the town, where it 
has an elevation of 240 to 280 feet above sea level, and along the south 
boundary, where it ranges from 120 to 160 feet in elevation. The 
eastern edge of the plain slopes gently eastward for about a mile 
but pitches sharply down to Connecticut River, making low cliffs in 
places. The northward extension of the trap ridges of Peak Moun- 
tain has its highest point a mile north of the East Granby town line, 
where it 1s 660 feet above sea level. As Connecticut River at the
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southeast corner of the town is only about 20 feet above sea level, the 
area has a range in elevation of 640 feet. 

During the Triassic period central Connecticut was a great valley 
in which a thick series of sediments, sands, silt, clay, and gravel was 
deposited. These sediments were hardened and cemented to form 
the red sandstone, shale, and conglomerate that crop out at many 
places. The process of deposition was interrupted three times by 
the quiet pouring out over the valley floor of lava that on solidifying 
became the trap sills characteristic of the region. The relation of 
these sheets and the sandstones with which they are intercalated is 
shown in the following table, which is quoted from Davis:! 

Section of the Triassic of Connecticut. 

Feet. 

Dner SANS One a hae 3, 500 

Posterior tran Sheet a Rn 100-150 

Posterior shales and shaly sandstones. ____________ 1, 200 

Main trap-Shech. or a a a 400-500 

Anterior shales and shaly sandstones______________ 300-1, 000 

Anterior trap Sheet or. ae a Tae 0-250 

Tower sandstones... oo noo Loo ol 5, 0060-6, 500 

In the present discussion the name “sandstone” is frequently used 
to mean all the Triassic sedimentary rocks, whether shale, conglom- 

erate, limestone, or true sandstone. In places there are trap sheets 
and dikes that were forced into the sediments after they had been 
deposited. 

Subsequent to their consolidation these rocks were broken into 
great fault blocks and tilted to the east. Erosion has cut away the 
softer sediments and left the trap sheets exposed so that they form 
prominent hills and ridges. The ridge of which Peak Mountain is 
a part is underlain by and owes its topographic prominence to the 
extrusive trap sheets. Manitick Mountain in the west part of Suffield 
is similarly dependent on one of the trap masses intruded into the 
sediments after their deposition. . 

Just before the advance of the great ice sheet in the glacial epoch 
this territory was somewhat more rugged than it now is. There 
were the two trap ridges and six or seven ridges formed by resistant 
zones in the sandstone, all running north and south. The position of 
the sandstone ridges is roughly the same as the north-south strips of 
till shown on the geologic map (PL V). The ice sheet as it moved 
over these hills broke and ground off the projecting points and wore 
away the whole surface more or less. The resulting débris, which is 
called till, was plastered rather uniformly over the whole region, but 
especially in the depressions, thus reducing the ruggedness of the 
  

1 Davis, W. M., The Triassic formation of Connecticut: U. 8. Geol. Survey Eighteenth 

Ann. Rept., pt. 2, pp. 28 and 29, 1898,
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‘topography. This process was still further continued by the deposi- 
tion of stratified drift in the valleys by ice-borne streams. These 
streams carried much sediment derived in part from the ice and in 
part from reworking of the till. As these streams were slowed up 
a little beyond the front of the glacier they dropped their loads and 
so built up the stratified drift plains that form much of the floor of 
the valley of central Connecticut. The till-covered sandstone hills 
were in part buried so that now only their tops show. In some a 
large part of the bulk is above the stratified drift, as, for example, 
the hill on which the village of Suffield is situated and which extends 
north to Buck Hill, but of others, such as those south of West Suf- 
field, only a little protrudes. It is quite possible that some till-cov- 
ered hills are completely buried and may eventually be exposed if 
erosion removes the stratified drift. West of Peak Mountain the 
elevation of the boundary between the stratified drift and the till 
ranges from 240 to 280 feet above sea level, and on the east from 
100 to 220 feet, being lowest near Connecticut River. The greater 
height west of Peak Mountain is presumably due to the fact that this 
ridge dammed the streams from the glacier and so raised the level 
to which they worked. Along Connecticut River, between Thomp- 
sonville and King Island, are rather large areas of till, which were 
probably formerly covered by stratified drift, but have been exposed 
by erosion. This portion of the Connecticut flows in a relatively new 
channel, and erosion along and near it has been great. The relation 
of the topography to the different rocks is shown in the section (fig. 
18, p. 126), the position of which is indicated by the line /-0’ on the 
maps (Pls. IV and V). 

Some of the part of Suffield west of Peak Mountain ridge drains 
to Salmon Brook in Granby and so is tributary to Farmington River, 
and some of it drains to Congamond Pond and is tributary to West- 
field River. Most of the town, however, is drained by Stony Brook, 
which joins Connecticut River near the southeast corner of the town. 
About 6 square miles is drained by short brooks that empty directly 
into the Connecticut. 

WATER-BEARING FORMATIONS. 

Trap rock.—The trap rocks of Suffield do not constitute an impor- 
tant source of ground water. They do contain some water in joints 
and fissures, but the hardness of the rock makes its recovery difficult 
and expensive. . Moreover, the resistance of the trap to erosion leaves 
it in unfavorable topographic forms, so that much of the water 

drains away and many of the fissures are dry. 
Sandstone.—Considerable amounts of water are recovered by means 

of wells drilled in the red sandstone in Suffield. The unconsolidated 
soil above it absorbs a good deal of rain and snow water and trans- 
mits it in part to the joints and fissures made in the bedrock by the
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crushing and jostling incident to tilting and faulting. The fissures 
tend to form systems of parallel fissures, which are in general roughly 
parallel to the bedding planes or at right angles to them. The rocks, 
then, are cut by an intricate network of interconnecting fissures from 
which water may be recovered by drilled wells. Seme of the coarser 
sandstone beds may contain water in the interstices between the 
grains, but this is not an important source of supply. It is highly 
probable that a hole drilled at any point will cut one or more water- 
bearing fissures within a reasonable distance and so obtain a satisfac- 
tory supply. Twenty-six such wells were visited in Suffield in 
August, 1916. The data collected concerning them are summarized 
in the following table: 

Summary of drilled wells in Suffield. 

  

Total | Depth to|DoPth to} Yield 
3 water | per 

depth. | rock. in well. | minute. 

  : 

. Feet. | Feet, Feet. Gallons. 
MASIMUM o.oo sates oro a nov sn Hi ge ST tx Rae See 5s 288 | 100 99 135 
NI IT IY CL ar eyes se iar mma ans Reimiat sein Sins Fon Sa = 63 | 1 0 6 
AVOIGTD, ol ilies odes hve sauie ss SNE» wide mimics SS Sa ye hb 161 | 44 25 39     
  

T'ill—About 13 square miles or 30 per cent of the total area of 
Suffield is mantled with till. There are a few large patches and a 
number of small ones. Their distribution has been discussed above 
and 1s also shown on the geologic map (PL. V). The till was depos- 
Jdted by the plastering action of the glacier and consists of all the 
débris of the ice, the smaller particles forming a matrix in which 
the larger are embedded. As the whole mass is tightly packed and 
the smaller particles are fitted into the chinks between the larger, the 
total porosity and the size of the individual pores are small. A fair 
proportion of the rain that falls on the till is absorbed and slowly 
transmitted. Wells dug in till are in general satisfactory, espe- 
cially if they are so deep as to penetrate the saturated zone just over 
the bedrock, or if they happen to cut one of the masses of partly 
washed and sorted material that exist in some places in the till. 
Measurements were made of 35 wells dug in till in Suffield. The 
dependability of 27 of these wells was ascertained; 19 were said to 
never fail and 8 were said to fail. The data collected concerning the 
depths of these 35 wells are summarized in the following table: 

Summary of wells dug in till in Suffield. 

  

  

      

Depth of 
Total |Depth to of water depth. water. | 3 well. 

Feet. Feet. Feet. 
a a i I CI A PE i mh I CS 46.8 4 30.9 15.9 
RE Er I A RE eC a RE IR RE eRe 7.2 4.4 2.6 
Fon IR RR NG RR SI Ce DR SNE a fe 22.3 12.9 9.4 

 



144 GROUND WATER IN NORWALK AND OTHER AREAS, CONN. 

Stratified drift—The mantle rock of the lower parts of Suffield 
is stratified drift, which is composed of the reworked material of 
the till plus some débris derived from the erosion of the bedrock. 
Streams issuing from the glacier during its recession had high 
velocities and bore much débris, but they were soon slowed up and 
forced to deposit much of their load. Thus beds and lenses of sand 
and gravel were deposited near the glacier, whereas the finer and 
lighter débris was carried farther away and ultimately deposited as 
clay and silt. By this process the débris was sorted into beds in 
each of which the grains are of uniform size, and the finer grains 
were eliminated from the interstices between the larger. The strati- 
fied drift is therefore not only high in porosity but has relatively 
large and open pores. For these two reasons it is an excellent 
water-bearing formation except where it has an unfavorable topo- 
graphic form, as on terraces from which water may drain readily. 
Measurements were made of 44 wells dug in stratified drift. Of 
these wells 23 were said to never fail and 17 were said to fail; the 
reliability of the remaining 4 was not ascertained. The information 
collected concerning the depths of the 44 wells is summarized in the 
following table: 

Summary of wells dug in stratified drift in Suffield. 

  

  

  
    

Total |Depth to| Dept of 
depth. water. | jo well 

Feet. Feet. Feet. 
TIE 1 Pe SA BR eS Nn SE AA SR eS BB ER AT 34 20 16.6 
LE RL RA Re 8.3 5.2 1.7 
Ci De U0 ER Ca SR Br de Mee ARC SO WR Deh 0 Se LE rE Re | 17.8 11.9 5.9 

  

QUALITY OF GROUND WATER. 

The accompanying table gives the results of two analyses and 
four assays of samples of ground water collected in the town of 
Suffield. These waters ave moderately mineralized except No. 35, 
which is low in mineral content, and No. 99, which is high. No. 35 
is a very soft water; No. 32 is soft; Nos. 36, 93, and 97 are hard for 
this section of the country; and No. 99 is very hard. Nos. 36 and 99 
are considered to be poor for use in boilers because they contain ex- 
cessive amounts of scale-forming ingredients. Nos. 93 and 97 con- 
tain rather less scale-forming ingredients and would probably be 
fair for boiler use. Nos. 32 and 35 are good for boiler use. So 
far as their mineral character is concerned, all the waters are ac- 
ceptable for domestic use except No, 99, which is very hard. Nos.
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93, 97, and 99 are calcium-carbonate in type; Nos. 32 and 35 are 
sodium-carbonate ; and No. 36 is a calcium-sulphate water. 

: 

Chemical composition and classification of ground waters in Suffield.? 

[Parts per million. Collected Dec. 6,1916; analyzed by Alfred A. Chambers and C. H. Kidwell. Numbers 
of analyses and assays correspond to those used on Pl. IV.] 

  

  

  

        

  
          

Analyses.b Assays. c 

32 36 35 3 97 99 

SHIRL LED ee A Ca CAR at 21 BZ Ae ah te aa es 
Iron (Fe). .... : 14 .19 0.08 0.20 0.07 
Calcium (Ca)... 15 1 iy Amat che Lin nd SP Seale Sik Bis 
Magnesium (Mg) . 6.6 : DEAR Pan hee See Sea Tb (SEs ie ne 
Sodium and potassium (Na+K)d 42 26 36 25 41 
Carbonate radiele (CO). ........... , 5 9.1 8 73 0 .0 
Bicarbonateradicle (HOCO:). .... cova 90 102 27 196 196 404 
Sulphateragdiele (80, ...... 5... 17 176 3.0 23 23 45 
Chlerideradicle(Cl)...........c.o 0. 45 5.0 5.2 46 19 55 
Nitratoradicle (NOs)... 0. vn. sieavinns .05 TLL SN OER TAR | Ee my | VE 
Total dissolved solids at 180° C............ 191 391 del d 300 d 260 d 530 
Total hardness as Cats... cui on iv a 65 d 232 9.1 178 162 375 
Scale-forming constituents d. .............. 76 250 35 200 190 | 400 
Foomingconstituentsd. .................. 119 70 30 100 70 | 110 

| 
Chemiealcharaeter.. .. coo. an. Na-CO3 | Ca-804 | Na-CO3 | Ca-CO3 | Ca—CO3 | Ca-COs3 
Probability of corvosione.................. N £2) N ?) (2). 1 (2) 
Quality forbolleruse. .. ....o iva due Good. Poor. Good. Fair. Fair. | Poor. 
Quality for Gomesticuse.................. Good. Fair. Good. Good. Good. | Bad. 

  
a For location and other descriptive information see pp. 146-148. 
b For methods used in analyses and accuracy of results see pp. 52-60. 
¢ Approximations; for methods used in assays and rehability of results see pp. 52-60. 
4 Computed. 
e Based on computed quantity; N=noncorrosive, (?)=corrosion uncertain, 

PUBLIC WATER SUPPLIES. 

The residents of Suffield village and its environs are served by 
the Northern Connecticut Light & Power Co., and a few on the 
vest bank of Connecticut River opposite Thompsonville are served 
by the Thompsonville Water Co. See p. 136.) 

The Northern Connecticut Light & Power Co., which began the 
distribution of water in 1895 under another name, has two drilled 
wells (Nos. 108 and 108A, Pl. IV) in the northeast part of the town 
from which water is drawn by electrically driven pumps with their 
working cylinders about 220 feet below the surface. Water is de- 
livered to a steel standpipe that has a capacity of 300,000 gallons 
on a hill a mile north of the village, from which it is distributed 
under a pressure of 45 to 50 pounds to the square inch through 13 
miles of main to 34 fire hydrants and 301 service taps. There are 
326 customers in Suffield and 12 in Agawam, Mass.,! and the average 
daily consumption by the 2,560 people served is about 52,000 gallons. 
The maximum consumption comes during the tobacco-planting 
season and is estimated by Mr. W. P. Schwabe, the superintendent, 
at about 140,000 gallons a day. 
  

1 Connecticut Public Utilities Commission Rept., 1917. 

154444°—20——10
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RECORDS OF WELLS AND SPRINGS. 

Two springs were visited in Suffield (Nos. 49 and 79, Pl. IV). 
Spring No. 49 is piped by gravity about 200 feet to the house and is 
said never to fail. Spring No. 79 was improved by setting a barrel 
in it. The lower head was left in the barrel but was perforated by 
a number of }-inch holes. 

Wells dug in till in Sufield. 

  

  

  

Wigvar Desi Depth 
: t of 

No.on Top ographic wink Total 3 water Ri k : a y g. Remarks. 
Pi. lv. Owner. situation. Son depth Voter) ia 

level. well 

Feet. | Feet. | Feet. 
12.6 8.2 4.4 | Chain pump. ...| Nonfailing. 
26.5 23.9 2.6.4.5... ded iy aaa Rock, 16 

eet. 
17.4) 113 6:34.52. 5 do nh Neonfailing, 
20 16 4 Deep-well pump | Fails. 
18.2 9.2 9.0 | Chain pump. ... 
21.8 10.4 Hai... 0... 
20.0; 10.63. 15.40... dot. Nonfailing. 
21.4 | 14. 7:00... doi. x ores 
23.6 | 10.6} 13.0} Windiassrig....| Fails. 
12.4 9.0 3.4 | Chain pump. ...| Nonfailing. 
22.2 11.6 30.60... Ot dias 
27.51 14.7] 12.8 | Windlassrig....| Fails. 
21.0 8.41 12.6 | Chain pump.... Do. 
9.2 6.0 Bet do...........}1 Nonfailing. 

21.4 7.54 18.050... 40.5000 0 Do. 
22.8: | 16.3 Badt. o a TE Te Do. 
9.6 4.4 5.2 | Windlassrigand Do. 

house pump. 
21.0 | 14.7 6.3 | Windlassrig.... Do. 
26.7 13.4 13.3 i Chain pump.... Do. 
16.51 13.2 3.3 | Windlassrig.... 
24.31 13.31 10.81... qo: 
2% 10-1. 2.27....- dO... suai Do. 
26.81 13.9] 12.9 | Windlass and | Fails. 

pulley rig. 
46.81 30.9 | 15.9 | Windlassrig....| Nonfailing. 
27.3 | 15.1] 12.2 | Windlass and Do. 

3 pulley rig. 
15.5 8.8 6.7 | House pump.... Po... 
20.6 | 16.6 | 13.0 | Two-bucketrig..] Nonfailing. 

Rock bottom. 
18.74 15.0 3.7 | Windlassrig....| Nonfailing. 
38.74 18.3 -20.9.1..... de...........| Non lailing. 

Rock bottom. 
For assay see 
p. 145 

PPE RL Se) Slepe...-.... 175.7 24.51 14.11 10.41..... | 
99 | Fred Brown... | ‘Knall...... 125 | 20.4 6.8 | 13.6 | Chain pump....| Nonfailing. For 

assay seep. 145. 
1101 36.24 20.1 7.1 | Two-bucketrig.. 
90 7:2 4.5 2.7 | Chain pump. ...| Nonfailing. 
80 | 25.6 9.9 IER 1 TE 

105 | 16.4 9.4 Do.                     
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Wells dug in stratified drift in Suffield. 
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Eleva- Dern Depa 
| tion ept. 0 

No. on Topographic Total : i 
Owner. : ; above to | water Rig. Remarks. Pi. 1V, situation. Sob depth. water.) dp 

level. well. 

Feet. | Feel. | Feet. | Feel. 
ol Slope......: 245 | 11.2 7.4 3.8 | Air-pressure sys- | Nonfailing. 

em. 
250 | 20.5 | 14.9 5.6 | Windlass rig.......| Fails. 
250 8.3 5.7 2.6 |.Chain pump...... Nonfailing. 
250 | 10.2 8.0 D.2 nod LURE Pete Fails. 
2851 20.6 | 16.6 1.04... do.. .| Nonfailing. 
245 | 16.5 9.5 2071. ...% do...... Do. 
210 9.8 7.2 2.6 | Windlass rig....... Do. 
201 19.0} 17.1 1.9 | Chain pump...... Fails. Rock 3 feet. 
215 | 12.3 5.2 7.1 | Sweep rig......... Fails. 
220 | 12.9 9.1 3.8 | Chainpump....... 
195 | 19.6) 15.4 4.2 | Windlass rig.......| Nonfailing. 
150. 13.5 *6.7 6.8 | Chain pump and | Nonfailing. For 

house pump. analysis see p.145. 
170 | 34.0: 27.0 7.0 | Deep-well pump..| Nonfailing. 
130 | 16.7 8.3 8.4 | Chain pump...... Nonfailing. For 

assay see p. 145. 
LIRR ORI SER AF ae do..... 140 { 13.7 8.0 5.7 | Windlass rig....... Nonfailing. 
"fu By ER do..... 245 | 10.9 77 8-23....3 20... Do. 
B08... a Slope....... 185 | 19.9} 14.5 Boa... RO... ar, 8 Do. 
LI Ee re 175. :18.11 13.3 4.6 | Windlass rig.......| Fails. 
7 3 eR ASR Plain. ...... 180 16.5 11:2 5.3 | Chain pump...... Do. 
i Ee Be, JR do...... 175 | 20.4 | 16.8 8:00. od de... o 4 hn Nonfailing. 
2 ie Br, Gr Ridge...... 175 | 19.1 | 14.4 4.7 | Windlassrig....... Abandoned. 
LH Gta JE d0.....} 185 | 10.5 6.5 4.0 | Chain pump...... Nonfailing. 
ST cri ng do.....: 185 20.61 15.5 5.1)....v do... in Fails. 
NRE I Ridge.....: 155 | 23.0 | 13.4 9.6 | Two-bucket rig.... 0. 
+17 DS pe pg Plam....... 185 | 26.8 | 10.2 {| 16.6 | Chain pump...... Nonfailing. 

180 12.9 7.1 5. 83.... 46... Do. 
ig 1754 15.3 7.9 van Rn AO... onda Ts Fails. 

145% 214 19.7 1.7 | Windlass rig....... 
135 35.1 11.0 gd... 4 do Do. 
1254 14.7 8.4 8.31... A Do. 
195° 15.4’ 10.3 4.6 | Chain pump : Do. 
17571 19.9 5.01 14.0..... do Nonfailing. 
Wo | 24.7 313.684 11.1 { Windlassrig.......] Fails, 

pet ms i FOREN YT 6.8 8.3 | Chain pump...... Do. 
LE ESE Uo he do......} 125 21.5 | 12.6 8.9 | Windlass rig....... Do. 
0 1 SER ME eae Slope... +] ~ 1351 19.4 | 10.7 8.7 1°Chain pump. ..... Nonfailing. 
1H Ie Eee Be do......}  145.1..20.0 16.0 4.00... doi... Do. 
83 ane Plain......; 110 | 19.4 | 11.9 755... .. G0: ui. ns Do. 
Ea ae Terrace... 1250 28.7.1 25.7 3.0 | Windlass rig.......| Fails. 
CR ERTS a lain 1307.20.94 13.2 7-71 Chain pumb...... Do. 
97 | A. A.Brown.| Slope....... 120] 25.64 -18.1 4% 8 ME BOunois on iviissins Nonfailing. Rock 

10 feet. Water 
from sandstone. 
For assay see 

. 145. 
| IRA ee NG do.. IY 23.7% 17.6 8 ASI es RE Re, Nonfailing. 
003... Plain....... 120 | 45.94 11.2 4.7 | Chain pump...... Do. 

2 Ly SE RE do.. 8 | 10.4 6.0 1.47, 05% do, 

Driven wells in Sufield. 

. Elevation 
No. on Topographic 2 

Owner. : ; above Depth. Remarks. 
P.vV. situation. sea level. 

Feet. Feet. 
Le SN Re Se Plain... .. 215 30 | Windmill rig. 
13 ER Cl IRE DRL TG RR do..... 3 190 20 | 8 feet to water level.            
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Drilled wells in Suffield. 

  

  

     

   

  

              

ig Depth] Depth Yio N Topo- ion ept ep ti 
Ne Tv Owner. graphic [above Foul to to Plan rig Remarks. 

ters situation.| sea D rock. | water. 1 nto 
evel = 

Feet. | Feet. | Feet. | Feet. |Inches.| Qolls. 
3.1 School. uaseciesn nes Plain TEI 1 Vd Paes 18 ; pl FRE 

13 | Chas. H. King. Ridge 225 91 a Ba 6 73 
17 | John Nobel.. do 190 105 5 20 6 25 
(RRR do 245 63 33 20 6 16 
23 | A. L. Jackson. 0 230 | 183 53 30 6 40 
254A. H. Wood... Slope 210 | 143 36 16 6 43 
26 | George Hastings. cendOuoa 100 eID 12 6 45 
27 | Samuel Barr..... RO [pas 205 | 102 50 3 6 50 
80: L.A, King, ..... do... 0105 1.0204 100 18 6 30 
31 | Samuel Graham..... «40.5 205 + 178 70+ 13 6 75 
34 | — — Tomlinson..... Plain... 160 203 60 45 6 15 

36 'W. H. Peckham..... Hl... 160 | 207% 88 {von 6 20 | Water from sand- 
stone. For anal- 
ysis see p. 145. 

2 Wm. Dakin... ....... Slope... 150 | 114% 1 +212) BARR 11 
48 | Holcomb Bros....... Patni Ly dna 270 90 + 9: 40 6 6 
83 I N.L.Millers........ Plain... 180 388. |... 0. 19 6 35 : 
a BT NE ea wy Ties 185 123 40 18 6 23 
60} Wever--............: endo. 22 180 | 154 SOY... co 8 | 100 | Water flows from 

casing. 
1] EOE Rh 40.75 120 1 0 20 8 6 40 
64 | John Wolchak....... Slope... 145 86 1 Po mi ER 
LY A rn me Sa Phan.-.. Ya O50 he a a a. 0 Re 
84 | Geo. A. Peckham....| Slope....} 145 | 165 90 13 6 20 
04 | Hugh Bickersiaff....]...do.... 160 | 131 32 24 6 24 

301 John Yunitis:.....;; 200. a AA 1H 25 10 6 23 
1602 4... Qos iin Terrace . 110 | 150 35 26 6 53 
108 | Northern Connecti- | Hill..... 185 | 236 60 90 6 67 | (a) 

an Light & Power . 
0. 

ISA... I PRL ES B Aoi. 185-(= 236 60 90 81-135     
  

a Further description under heading of ‘‘ Pub.ic water supplies.” 

WINDSOR LOCKS. 

AREA, POPULATION, AND INDUSTRIES. 

Windsor Locks is a small manufacturing and agricultural town 
on the west bank of Connecticut River about 7 miles south of the 
Massachusetts boundary and 10 miles north of the city of Hartford. 
The area is about 8 square miles, of which about 5 square miles is 
wooded. The woodlands, which are in the main restricted to the 
western part of the town, are dominated by scrub oaks and yellow 
pines and have a typical underbrush of sweet fern and a yellowish 
grass, known locally as “poverty grass.” There are about 30 miles 
of roads and streets in the tewn, including 3 miles of the State trunk- 
line highway between Hartford and Springfield. The roads in the 
west part of the town are very poor, as the soil is a loose sand. 
Windsor Locks, the only settlement, is on the Hartford division 

of the New York, New Haven & Hartford Railroad and also on the 

West Side trolley line of the Hartford & Springfield Street Railway 
Co. There are hotels, a post office, and numerous stores and fac- 
tories. Windsor Locks owes its prosperity to the power developed 
from the Enfield Canal, which ends in the southern part of the vil-
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lage. Construction of the canal was begun in 1827, and the canal 
was opened to navigation in 1829. The canal is about 5} miles 
long and the lifts aggregate about 30 feet. It is estimated that in 
1880 between 1,800 and 1,900 horsepower was developed, but that 
there is available at least 15,000 horsepower.? 

Windsor Locks was taken from Windsor in 1854 and incorporated 
as a separate town. Previous to this it had been a prosperous manu- 
facturing place, the first factory having been built about 1830. In 
1910 the population was 3,715, an increase of 653 over the popu- 
lation in 1900. The population is mostly concentrated in the village, 
and the west part of the town is very sparsely settled. At each 
census since its incorporation the town has shown a substantial in- 
crease in population, and it is to be expected that this growth will 
continue. The following table shows the gains in population to- 
gether with the per cent of change for each census period: 

Population of Windsor Locks, 1870-1910.0 

  

  

          

- Popula- | Per cent - Popula- | Per cent 
Year. tion. | change. Year. tion. | change. 

LL RR Ca Ht a SR 0 1 RARE [LL RSE EN a ST a RE 3,062 +11 
+L a i EA RMS Eek To 5332 oT LL Lm ee ao 3,715 -+-21 
800% cia 2,758 +18   
  

a Connecticut Register and Manual, 1919, p. 641. 

The principal industries of Windsor Locks are manufacturing of 
paper, cotton warp, machinery, underwear, and tinsel novelties, and 
agriculture, in which tobacco is the chief crop. 

SURFACE FEATURES. 

The surface of Windsor Locks is for the most part a sand plain 
ranging in elevation from 120 to 160 feet above sea level. Near the 
west end of the north boundary a low till-covered hill rises above the 
sand plain to an elevation of 180 feet above sea level. A strip a mile 
wide along the east boundary slopes gradually to Connecticut River 
but is trenched by several rather deep valleys tributary to the Con- 
necticut. There are similar valleys tributary to Farmington River 
along the southwest boundary of the town. 

During preglacial time Connecticut River had a broad valley, 
which included the territory of Windsor Locks and in which were a 
number of hills. - During the invasion of the ice the valley was deep- 
ened somewhat and a mantle of till was laid over much of the bed- 
  

1 Stiles, H. R., History and genealogies of ancient Windsor, p. 507, 1892, 

2 Porter, Dwight, Tenth Census report on water power of the United States, pt. 1, 

pp. 217-219, 1885.
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rock. As the ice was receding the numerous streams derived from 
the melting ice filled the valley with a thick mantle of stratified 
drift, which now forms the sand plain. Some of the hills were high 
enough to escape burial by the stratified drift, and the low hill in the 
northwestern part of the town is of this type. Records of drilled 
wells in East Windsor and in ‘Windsor, tabulated by Ellis,® show 
that the thickness of the stratified drift is 70 to 168 feet in some 
places. 

During postglacial time Connecticut River and Farmington River 
have cut valleys about a mile wide and 80 to 120 feet deep in the 
stratified drift. Narrower and shallower valleys have been cut by 
their tributaries. 

Short tributaries of Connecticut and Farmington rivers drain 
‘Windsor Locks. In the northern and western parts of the town there 
are extensive areas with no streams of sufficient size to be shown on 
the maps (Pls. IV and V). Evidently the water derived from the 
rain and snow that fall on these areas, except the part that evaporates, 
is entirely absorbed and becomes part of the ground-water body. 
Along the stream valleys cut in the stratified drift are numerous large 
springs, such as those that feed the reservoir of the Windsor Locks 
Water Co. The high porosity and dryness of the surface soil is 
further shown by the xerophytic character of the flora. 

WATER-BEARING FORMATIONS. 

T'ill.—The only till area in Windsor Locks is one of a few acres on 
a low hill on the Suffield boundary, but no wells were found there. 
The occurrence of water in the till is the same as in the till of the 
adjacent towns. (See p. 143.) 

Stratified drift—Stratified drift comprises all the débris washed 

out from the ice sheet as it melted back, together with eroded por- 
tions of the till and of the bedrock. There are beds and lenses of 
clay, silt, sand, and gravel, which lie on one another and interfinger 
in a very intricate way. Within each bed or lens the grains are of 
very uniform size and most of them are well rounded. As a conse- 
quence the total pore space is great, and beds are high in permeabil- 
ity. Rain is readily absorbed, and the water sinks downward until 
it reaches a zone of saturation. Wells dug or driven deep enough to 
penetrate the saturated zone are likely to obtain abundant and de- 
pendable supplies of water. Fourteen such wells were visited in 
Windsor Locks in July and August, 1916. Ten were said to be non- 
  

1 Gregory, H. E., and Ellis, A. J., Ground water in the Hartford, Stamford, Salisbury, 

Willimantic, and Saybrook areas, Conn.: U. S. Geol. Survey Water-Supply Paper 374, 

pp. 86, 90, 1916.
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failing and three were said to fail. The reliability of the other one 
was not ascertained. The data collected concerning the depths of 
these wells are summarized in the following table: 

Summary of wells in Windsor Locks. 

  

  

Depth of Total Depth : 
A water in 

depth. | to water. wells. 

Feet. Feet. Feet. 
41.8 39.3 8.8 
6.6 3.8 2.5 

19.6 15.2 4.3 

  

        

QUALITY OF GROUND WATER, 

The accompanying table gives the results of one analysis and one 
assay of samples of ground water collected in Windsor Locks. No. 
6 is low in total mineral content; No. 13 is moderately mineralized. 
Both are soft. So far as their mineral character is concerned, the 
waters are acceptable for domestic use, although the high nitrate in 
No. 6 may indicate pollution. No. 6 is considered good for boiler 
use, but on account of the large amount of scale-forming ingredients 
in No. 13 it is considered only fair for boiler use. No. 6 is calcium- 
carbonate in type, and No. 13 is a calcium-chloride water. 

Chemical composition and classification of ground waters im Windsor Locks.® 

[Parts per million. Collected Dec. 6, 1916; analyzed by Alfred A. Chambers and C. H. Kidwell. 
Numbers of analysis and assay correspond to those used on PIL. IV.] 

  

  

  

Analysis.b | Assay.c 

6 13 

Hn CC DES IR SR SL AOR I CO i Sea ae A RRO 8 io... 
ronda) iu. ia Ta ir te Ce BE as Tee Js dh fa .31 0.12 
LT LE sr ML A NES a Se pe SE CER ep ET, 12. "bis. a 
Mashestmmi(a) x ol Re rs SS fe i se eee ete wa we 85.0 toi on, 
Sodiumand potassium (Na-K). ot. iti t in cin fs aiden anne i Samat ris ae 12 21 
Carbonate ralicle00s) i. coin ii rs A tu Eva ss sa mais wa sen .0 .0 
Bicarbonateraficle LHBO8) .. . o . i ia aE See rw sk a A nn 5 hie 39 38 
Siphate radiate BO) or i er i a ee Peart see eh RE dun Adm mene 17 : 43 
Corie Pr adiele l,i a te dn ee aaa s Sere 5.8 34 
Nitratera@icle (NO) ee i J Crees sss n sadn dlrs ay i 23. nein 
Pata] Gissolved S0lAT aT 180%... . i in re ri re andar sun Snead ap erin 104 d 180 
Hata hardness asOal00s. «sR Sn ae es da Jee a 50 83 
Scale forining roNSTEHENTS Go. ii a TC ea ants een san ee 62 110 
Foaming constitRentS 8: a i se Sod alae lh sind nis abit inni nies s vmiais singe 21a 32 60 

LL IROL i ER ph LS Ra aE hi Er A a NELAR lL  SIES Tarr in LA Ca-COs3 Ca-Cl 
Probahilityolootrasione, . oo oh ll CR heh bein sae EA sy Ane mp (7) (7) 
EP RE tran DR ARE Se SR EE RE De CS Ea Good. Fair. 
Guity Hor HOMICSHOHIBE.. « « cov sedis vhs wn mites vasme sw ins pin sop od smears mr # ir 2 22103 Good. Good.     
  

a For location and other descriptive information see p. 152. 
b For methods used in analysis and accuracy of results see pp. 52-60. 
¢ Approximations; for methods used in assay and reliability of results, see pp. 52-60. 
4 Computed. : } 
¢ Based on computed quantity ; (?)=corrosion uncertain.
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PUBLIC WATER SUPPLY. 

The village of Windsor Locks has been supplied with water by the 
Windsor Locks Water Co. since 1892. Water from a spring-fed 
brook in the southeast part of the town is intercepted in two reser- 
voirs of 90,000 and 240,000 gallons capacity, from which it is pumped 
by electricity to a standpipe on a hill northwest of the village. The 
water is distributed by gravity under a pressure of 70 pounds to the 
square inch through 10} miles of main pipe to 68 fire hydrants and 
592 service taps. Between 2,500 and 3,000 people are served and con- 
sume about 227,000 gallons a day on the average. The main pump 
has a capacity of 1,000 gallons a minute, and there are in addition a 
750-gallon pump driven by a heavy oil engine and a 350-gallon pump 
driven by a kerosene engine. The present supply is adequate to meet 
the demands on the system, and the company owns another brook from 
which twice as much water can be drawn as from the one utilized at 
present. 

Wells in Windsor Locks. 

  

  

                  

Eleva- Done Poy 
. | tion Dept 9) 

No.on Topographic Total : 
a Owner. : : above to | water Rig. Remarks. Pl. IV; situation. Sea depth water) in 

level. well. 

Feet. | Feet. | Feet. | Feet. : 
{LE RAE Phin...... 168 + 11.5 5.8 5.7 | Pitcher pump. ..|Nonfailing, tiled. 
LB aN AL UR do ...- 05:20 Foire len do. ri Nonfailing. 

Driven well. 
PU PEAS DENN OIE TC do... 145] 25.21 22.4 2.8 | Chain pump....| Nonfailing. 
FR Nt Ea do-.... 1450 37 30 Zz Deep-well pump Do. 
6 | Frank Deball...|-.... qo. .... 145 | 41.8 39.3 2.5 | Windlassrig....| Water {from 

stratified drift. 
For analysis 
see p. 151. 

72 DCRR A do. oc 140 | 19.9 | 16.0 3.9 | Two-bucket rig .| Nonfailing. 
Lo DE eee ‘Terrace. . 140 | 14.2 5.4 8.8 | Chain pump....| Fails. 
9 Mrs.1..A.Webb.[ Plain...... 95 16.11 13.3 2.8 | House pump--..| Nonfailing. 

118 EE es 0 do:.... 80 6.6 3.8 2.8: NoriC.z0i, uo: Do. 
LE Ea Sere en NOG, do..... 65 9.5 5.8 3:71...-: G0. caasnos Do. 
Ran Ta do..... 50; 11.2 8.4 2.8 | Chain pump.... Do. 
13 | P. Fournier.....| Terrace.... 30 | 22.9] 19.2 3.7 | House pump and| Fails. Fluctuates 

windlass rig. with the river. 
Water from 
stratified drift. 
For assay see 
p. 151. 

1. 5 Sa ne WE BEE G0. ce. 200 22.1 1-13.3 3.3 | House pump-...| Fails. 
{Ge ai ch Slope. ..... 25.1 16.2) 160.0 6.2 | Windlass rig....| Nonfailing. 

GLASTONBURY. 

AREA, POPULATION, AND INDUSTRIES. 

Glastonbury is an extensive town near the southeast corner of 
Hartford County and lies on the east shore of Connecticut River. 
It is about 5 miles southeast of the city of Hartford and 8 miles north 
of Middletown. The town has an area of 54 square miles, of which 
30% square miles or 55 per cent is wooded. There are very few 
woods in the western part of the town; the middle is largely wooded ; 
and the very hilly eastern part is almost entirely covered with woods.
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The town works about 125 miles of dirt roads. There are in addition 
4 miles of the Hartford-New London State trunk highway and 6 
miles of road maintained in part by the State. These roads are 
surfaced with bituminous macadam. The principal settlements are 
Glastonbury and South Glastonbury, near the northwest and south- 
west corners, respectively. Hopewell is a small settlement on Roar- 
ing Brook, 2 miles east of South Glastonbury. East Glastonbury is 
on the same stream 3 miles farther northeast. Addison and Buck- 
ingham are 1} and 5 miles east of Glastonbury, respectively. Naubue, 
another small village, is 1} miles northwest of Glastonbury. Post 
offices are maintained at Glastonbury, South Glastonbury, East Glas- 
tonbury, and Addison, and the outlying districts are served by rural 
delivery. A ferry at South Glastonbury connects with the Valley 
division of the New York, New Haven & Hartford Railroad at 
Rocky Hill. A trolley line from Hartford runs to Glastonbury and 
South Glastonbury. During the open season there is steamboat con- 
nection to Hartford and New York. 

Glastonbury was taken from Wethersfield in 1690 and incorporated 
as a separate town. In 1803 about 4 square miles was taken to make 
part of Marlboro, and in 1813 1} square miles more was ceded. 
In 1910 the population of Glastonbury was 4,796, which is equivalent 
to a density of 89 to the square mile. Much of the population is con- 
centrated in the several villages, so that most of Glastonbury is 
sparsely settled. The following table shows the changes in popula- 
tion since 1756: 

Population of Glastonbury, 1756—1910.¢ 

  

  

a Popula- | Per cent > Popula- | Per cent 
Yar tion. | change. Year. ay change. 

377 PTE SR RI a I. in ISH... aig as 3,077 + 3 
ME HERA Re 2,071 SH IRB. ens ideas 3,390 +10 
Lp AR Raa 2,346 1S 3800. oxen one thnrtrr sinensis 3,363 -1 
LE sn CH RL 2,732 EIA 1870. . cine ae 3, 550 + 6 
1308 2 2,718 oad 1 TL I ER I SR gt 3,580 0 
RO ORRR LS TE SR TITRA 2,766 +O HARON. va ds cs sa 3,457 -3 
i eer NE LT ee Mies 3,114 2 EBL a SRL PSN 4,260 +23 
Lo Dee SR Ra SEA A, 2,980 ARAN... ihe nee 4,796 +12             
  

a Connecticut Register and Manual, 1919, p. 638. 

There have been no great nor persistent tendencies toward de- 
crease in population at any time, and the gains have exceeded the 
losses. A continuation of the moderate, uniform growth is to be 
expected. The principal industries are agriculture, tobacco and or- 
chard fruits being the chief crops, and the manufacture of soap 
and other toilet preparations, paper, woolen and knit goods, and 
silverware. : 

SURFACE FEATURES. 

Glastonbury is in part in the central lowlands of Connecticut and 
in part in the eastern highland. The lowland includes a strip a
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mile wide along the south part of the Connecticut River boundary 
and also the area northwest of a line from South Glastonbury past 
the foot of Eightmile Hill and Minnechaug Mountain. It is under- 
lain by relatively soft sedimentary rocks that have been eroded more 
completely than the more resistant schists and gneisses of the high- 
land. The highest point in the lowland is 420 feet above sea level, 
whereas the peaks of Birch Mountain are about 920 feet above sea 
level. The difference of general level between the lowland and high- 
land was produced by preglacial erosion, as were also their major 
topographic features, but the minor details are in large part due to 
glacial and postglacial processes. Along Connecticut River and in 
the valleys of Salmon and Roaring brooks there are areas under- 
lain by stratified drift deposited by streams that issued from the 
glacier during its recession. Parts of these areas retain their original 
flatness, but the higher parts have been extensively eroded. 

Most of Glastonbury is drained by streams tributary to Con- 
necticut River, the largest of which are Salmon Brook, which has 
its mouth at Naubuc, and Roaring Brook, which empties at South 
Glastonbury. About 6 square miles in a strip along the Marl- 
boro and Hebron town lines is drained by headwaters oF Blockledge 
River and Dickinson Creek, which flow through Marlboro and join 
Salmon River, which is tributary to the Connecticut at East Haddam. 

WATER-BEARING FORMATIONS. 

Five types of bedrock have been recognized in Glastonbury—Tri- 
assic red sandstone, Glastonbury granite gneiss, Hebron gress, 
Maromas granite gneiss, and Bolton schist. 

Schist and gneiss —The Bolton schist is for the most part a typical 
silvery-gray mica schist composed essentially of quartz, feldspar, and 
mica (chiefly white), with minor amounts of accessory minerals, such 
as biotite (black mica), garnet, staurolite, and in places magnetite, 
graphite, pyroxene, and chlorite. Originally this formation was a 
series of clays, silts, and sands that were consolidated into shales" 
and sandstones, which in turn have been subjected to great pressure 
and heating and have been metamorphosed. In places in Glastonbury 
the rock is very dark gray, as it contains a good deal of graphite de- 
rived from organic materials in the original sediments. The Bolton 
schist underlies a northward-striking belt a quarter of a mile wide 
that runs through the eastern part of the village of South Glaston- 
bury, and a belt half a mile wide near the east boundary, including 
Birch Mountain, from which it extends south-southwest. This for- 
mation is very resistant and everywhere makes ridges that stand up 
above the neighboring formations. 
  

1 Gregory, H. E., and Robinson, H. H., Preliminary geological map of Connecticut: 

Connecticut Geol. and Nat, Hist. Survey Bull. 7, 1907.
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The Glastonbury granite gneiss underlies an area of about 26 
square miles, including Minnechaug Mountain, Kongskut Mountain, 
Fightmile Hill, and Meshomasic Mountain. Tt is quarried for 
building stone at a number of places. According to Gregory,® it 
may 

  be divided into two parts—a broad western portion, decidedly gneissoid and 

usually dark colored, with a large quantity of biotite and hornblende; a 

narrower eastern portion, more granitic, and in places reaching the massive- 

ness of a true granite. * * * Ags geen in the abundant exposures west of 

the Portland Reservoir, it is a dark, well-foliated, almost schistose gneiss of 

fine grain, which on the cleavage surface shows alternating patches of black 

biotite and white feldspar. * * -* The presence of biotite and hornblende, 

arranged in parallelism with aggregates of feldspar, gives a distinet foliation 

and banding to the rock. * * * This more schistose variety forms the 

hills southeast of Glastonbury and occurs in the bed of Rearing Brook in 

South Glastonbury. * * * The more massive variety of this gneiss is seen 

in the small quarries north of East Glastonbury. The rock here is a light- 

colored fine-grained biotite gneiss or granite, which sometimes is guarried in 

blocks 2 or 3 feet in thickness, with no sign of a parting. * * * In regard 

to the origin of the Glastonbury gneiss there is strong indication that it is in 

large part igneous; and this applies both to the more massive eastern portion 

and the more gneissic variety on the west. 

Plate X11 is a view in one of the small quarries in the massive 
phase of the Glastonbury granite gneiss and shows the massive 
character and the jointing of the rock. 

The Maromas granite gneiss underlies a strip a quarter of a mile 
wide west of the Bolton schist area of South Glastonbury and also a 
strip half a mile to a mile wide east of the eastern Bolton schist area 
and along the Marlboro and Hebron town lines. It is for the most 

part a typical granite gneiss, composed essentially of quartz, feldspar, 
and mica with subordinate amounts of other minerals. Much of it 

has been crushed and mashed, which has given it a gneissic texture. 
Other phases are more basic and darker colored because of the pres- 
ence of hornblende. . 

The Hebron gneiss underlies a very small area in Glastonbury 
along the boundary where it touches the towns of Marlbore and He- 
bron. According to Gregory,? it * varies from a granitic gneiss to a 
highly fissile schist,” and “ where typically developed is a fine- 
grained gneiss, with a relatively small amount of feldspar.” 

As regards their water-bearing capacity these granite gneisses and 
the schist are essentially alike, but no supplies from them have been 
obtained in Glastonbury. The dynamic stresses that metamorphosed 
them also made many fractures, which form systems of parallel, flat 
openings. In general there is a set roughly horizontal and one or . 
  

: 1 Rice, W. N., and Gregory, H. E., Manual of the geology of Connecticut: Connecticut 

Geol. and Nat. Hist. Survey Bull. 6, pp. 116-119, 1906. 3 

} 21dem, p. 141.



156 GROUND WATER IN NORWALK AND OTHER AREAS, CONN. 

more about at right angles to it. Rain water which has soaked into 
the overlying unconsolidated soil in part finds its way into the inter- 
connecting fissures. Ilsewhere in the State wells drilled into similar 
rocks obtain dependable and reasonably abundant supplies of water 
from the fissures. Drilling into the schist or gneiss at any point in 
Glastonbury would probably yield equally satisfactory results. Small 
amounts of water are contained in the minute lamellar openings be- 

tween the mica flakes of the schist and the schistose phases of the 
gneisses, but they are negligible. 

Red sandstone—The lowland portion of Glastonbury is underlain 
by red sandstone with which are associated some red shale and con- 
glomerate. During the Triassic period a great valley, bounded on 
the east by a great fault, existed in central Connecticut. Into this 
valley were washed sands, clays, and gravels that were consolidated 
to form sandstones, shales, and conglomerates. The beds were origi- 
nally flat-lying but continued faulting along the eastern border 
tilted them to the east. At the same time jarring and crushing 
opened many joints and made new fractures in the rocks. Water is 
carried in them in the same way as in the fissures in the gneiss and 
schist. Two drilled wells which presumably obtain their water in 
this way were visited in Glastonbury. There may be porous zones 
in the sandstone and conglomerate which carry considerable amounts 
of water, but none have been recognized. 

7'ill.—The bedrock of the higher parts of Glastonbury, except the 
areas of actual rock outcrop, is mantled with till, the product of 
direct glacial deposition. It forms a layer ranging in thickness from 
a few feet to 50 feet, and comprises all the débris plucked and ground 
beneath the ice sheet. In a matrix of fine rock flour, clay, silt, and 
sand larger fragments are embedded. Because of the intimate mix- 
ture of Particles of irregular shapes and the packing of the smaller 
into the interstices between the larger by the great weight of the ice, 
the till forms a dense tough mass and has molerate porosity and 
permeability. Water which has fallen as rain is in part absorbed 
by the till and slowly transmitted by gravity. Below a certain depth, 
which differs from place to place and from time to time, the minute 
pores of the till are saturated with water, which may be recovered 
by means of dug wells. In general it is advisable to dig the well to 
bedrock, as the zone immediately above the bedrock is the most thor- 
oughly saturated and therefore yields the best supplies. In some 
places this is impossible, but wells which extend below the lowest 

~ level reached by the top of the saturated zone during droughts are 
reasonably certain to procure constant supplies of water sufficient 
for ordinary domestic and farm needs. In August, 1916, measure- 
ments were made of 42 wells dug in till in Glastonbury. Of these 
wells 11 were said never to fail and 15 were said to fail, but the re-
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liability of the other 16 was not ascertained. The data concerning 
the depths of the 42 wells are summarized in the following table: 

Summary of wells dug in till in Glastonbury. 

  

  

  

Total |Depth to Depth of 
depth. water. roll. 

Feet Feet Feet 
MaRImum.. i i si rete te a Si ea ci ara A ASR Ae 42.4 32.9 7.5 
EI ITY DN pe Ra | Je Ee I SNE Sh, pe IRS 10.4 5.3 1.8 
Rh SH eC ee Pal CR SL PEL SEN 21.0 16.9 4.1       

Stratified drift.—The mantle rock of the lower parts of Glaston- 
bury is stratified drift. The boundary between it and the till is in 
general about 200 feet above sea level but is higher in the valleys to 
the east. East of Kast Glastonbury there is a knoll of stratified 
drift which has an elevation of 520 feet. Stratified drift is not the 
product of direct glacial deposition, as is the till, but was laid down 
by water derived in large part from the melting of the ice. Many 
streams issued from the receding glacier and bore much débris, 
which they dropped near the ice front, forming broad glacial-out- 
wash plains in the broad valleys and narrower plains and terraces in 
the smaller valleys. The stratified drift consists for the most. part 
of the constituents of the till and débris carried from the glacier. 
These materials have been sorted according to size, thoroughly 
washed, and finally laid down in separate beds and lenses. Inasmuch 
as the finer particles have been removed from the interstices between 
the larger ones, and the grains themselves worn from subangular to 
well-rounded shapes, the stratified drift is both higher in total 
porosity and of greater perviousness than the till. It absorbs water 
more quickly and in larger amounts and transmits it more readily. 
Wells dug in stratified drift procure water in the same way as wells 
in till but on a more generous scale. The supplies are in general 
more reliable, unless the well in stratified drift is so situated that 
the ground water may drain from it readily. Measurements were 
made of 42 wells dug in stratified drift in Glastonbury. Of these 
wells 30 were said never to fail and 6 to fail; the reliability of the 
other 6 was not ascertained. The following table summarizes the 
data collected concerning the depths of these 42 wells: 

Summary of wells dug in stratified drift in Glastonbury. 
  

  

  

      

Depth of 
Total [Depth to : 

water in depth. water. all 

Feet. Feel. Feet. 
NII vise san n as sanins o ninis seis Fs we wm 6 $v 60d eo We male gin winnie a ne 32.9 23.7 15.9 
LETHE FL SRE pr bee STIR SE SUNS CER Ee a OR 5.6 1.0 1.2 
LD SR NS Tea PB ERLE SE Lae Ch Rh Shag 17.4. 10.5 6.9 

. | 
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It is said by the residents that on the knoll of stratified drift east 
of East Glastonbury it would be necessary to dig wells to a depth of 
80 feet in order to reach the water level. This may be an excessive 
estimate, but it is entirely reasonable to suppose that the water lies 
at an unusually great depth at this point, as the topographic situa- 
tion is very disadvantageous for the retention of ground water. At 
present the people living on this knoll depend largely upon rain 
water collected from.roofs and stored in cisterns. 2 

QUALITY OF GROUND WATER. 

The following table gives the results of two analyses and four 
assays of samples of ground water collected in the town of Glaston- 
bury. The waters are all low in mineralization except Nos. 15 and 
2, which are moderately mineralized. No. 15 is a soft water, No. 2 
is comparatively hard, and the rest are very soft. All are suitable 
for domestic use, so far as this may be determined by their mineral 
content. All are good for boiler use except No. 2, which is rated as 
fair because the scale-forming ingredients are a little high. All are 
sodium-carbonate waters except No. 2, which is calcium-carbonate 
in type. 

Chemical composition and classification of ground waters in Glastonbury.® 

{Parts per million. Collected Dec. 2, 1916; analyzed by Alfred A. Chambers and C. H. Kidwell. 
Numbers of analyses and assays correspond to those used on P1. VI1.] 

  

  

  

   
   

Analyses.b Assays. c 

15 21 2 57 59 68 

EL TY eS SM 22 1-2 SUES FOR tee LL SEN Ber Ra Sint 
HUTTE LE) Ae PAN IN SLA A .28 .20 0.81 Trace. 0.18 0.37 
A Ln SDR ai 19 ty A Mp EI ed Sh rn RRR 
Mosnasitin (Ma)... i tine sian enin 3.8 i a PR Rt Re BC nT SR 
Sodium and potassium (Na+ K)d. ........ 28 11 Trace. 11 19 13 
Carbonate ragicle(COz).......-.vccvuenn.a 0 0 .0 3 .0 .0 
Bicarbonate radicle (HCOg).....ccuauun.... 71 37 54 22 43 31 
Sulphate radicle (S04). ... 33 13 38 2.0 3.0 9.0 
Chloride radicle (Cl)... .. 22 5.8 17 5.1 20 5.6 
Nitrate radiele(NOg)..........cceunuune..s 1.1 bE RE int | rE CE SE 
Total dissolved solids at 180° C............ 174 78 da 160 d 55 d 99 d 74 
Totalhardness 85CaCOs......cvvununnnnn. a.63 a31 128 6.0 28 16 
Scale-forming constituentsd............... 84 48 150 30 55 40 
Foaming constituentsd.................... 78 30 (e) 30 50 30 

Chemicaloharaolor.. ..... li i. ueuaiinas-na Na-COs | Na-COs | Ca-CO3| Na-COz | Na-COg | Na-COg 
Probability ofeorrosionf..............uene (?) 2) Q?) N N N 
Quality forbolleruse:........ i... o00 0 Good. Good. Fair. Good. Good. Good. 
Quality for domestic use. .............. «-«f Good. Good. Good. Good. Good. Good.             
  

a For location and other descriptive information see pp. 159-161. 
b For methods used in analyses and accuracy of results see pp. 52-60. 
¢ Approximations; for methods used in assays and reliability of results see pp. 52-60. 
d Computed. 
¢ Less than 10 parts per million. 

f Based on computed quantity; (?)=corrosion uncertain, N=noncorrosive.
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PUBLIC WATER SUPPLIES. 

The villages of Glastonbury and Naubuc are supplied with water by 
the waterworks of the fire district of East Hartford, which have been 
described by Ellis.* The two reservoirs of this system, from which 
‘water is distributed by gravity, are on brooks in the hills of the 
northern part of Glastonbury and have capacities of 1,700,000 and 
1,500,000 gallons, respectively. 

Since 1905 the residents of South Glastonbury have had water 
from the South Glastonbury Water Co. There are two reservoirs on 
Ashley Brook, the upper of which has a capacity of 4,000,000 gallons 
and the lower of 500,000 gallons. Water is distributed by gravity 
under a pressure of 60 to 100 pounds to the square inch through 4 
miles of main pipe to 95 service connections.? 

RECORDS OF WELLS AND SPRINGS, 

The only spring visited in Glastonbury (No. 31, PL. VI) is in a 
swale and is improved with a large tile. Its water was found to 
have a temperature of 59° F. 

Wells dug in till in Glastonbury. 

  

      

  

                

g BE: 
[=] 8 = 
2 : RI 

No. Topo- CER 
on Owner. graphic gal & Ss |g Rig. Remarks. 

"Pl. VY situation. C g| © a les 

E21 31% {8 
— [=] 4 5) 

[2 EA AIA 

Feet. | Feet.| Feet. | 
13.81 4.3] 9.5| Windlassrig.... Fails. 
9.04 534 8.74 Noug........... Jo. 

18.3 | 11.6 | 6.7 | Two-bucket rig..| Nonfailing. 
11.0] 6.6] 4.4 Chainpump.... 
12.0 | 7.4 | 4.6 | Windlassrig.... Do. 
28.0116.5! 6.51..... Be. 5... Fails. 
B30 8218.14... 40... Do. 
14.51 8.11 6.4 | Two-bucket rig .| Nonfailing. 
17.3] 11.3 | 6.0 | Windlass rig.... 0. 
28-95-2871 8.24... QO. . ears Fails;abandoned, 
19.5110.3; 0.2: Chain pump.... 
10.81 13.4 | 8.41....: 1 1 Ree Nonfailing. 
6.11 1.0] 5.1 | Sweeprig....... Do. 

13.3 | 8.6 | 4.7 | Windlassrig....| Fails. 
M91.10.0: 4.9 Nerje oo 0. 
30.3 | 27.0 | 3.3 | Windlass and | Nonfailing. 

counterbalance 
rig. 

| i RI CHC iE do....: 410 1 19.0 | 13.3 | 5.7 | Two-bucket rig.. Do. 
LL Hee Aa Be he ey do....3 425-147 5.4 | 9.3 |'Norig........... 
Sr iy BCA do....3 445 | 25.71 10.1 | 15.6 | Windlass rig. ... Do. 
BR. ul een Se do....: 630 | 15.81 9.4 | 6.4 | Sweeprig....... 
| ER BG eT CeO WEE d0....3 6754 5267 1.94 8.7::-Nerg........i.. Do. 
YI Rb ERR RR do....: 580 | 14.1] 5.7 | 8.4 | Windlass rig....| Fails. 
68 JohnRKelly.......- fu... de....4 210 | 15.0} 13.8 | 1.2 }..... 0. ears.” Fails. Rock bot- 

tom. For assay 
see p. 158. 

1B Te Le Cy Plain .....J 260 (17.41 10.0 | 7.4]..... qo... it. : 
Vi ERE RE Slope. ....4 350 { 16.3 | 11.6 | 4.7 | House pump....| Nonfailing. 
I DP Op I Re 80. .... 875132.9120.51 12.4) Windlass rig.... Do. 

1 Gregory, H. E., and Ellis, A. J., Ground water in the Hartford, Stamford, Salisbury, 

Willimantic, and Saybrook areas, Conn.: U. 8. Geol. Survey Water-Supply Paper 374, 

wn, 71, 1916. 

2 Connecticut Public Utilities Comm. Rept., 1917.
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Wells dug in till in Glastonbury—Continued. 

  

  
  

            

9 . 5 

3 4 | B | Fs No. Topo- RET Bl : 
on Owner. graphic rE gs |8¢ Rig. Remaris. 

1..VL situation. Sq = a las 

Eri A IE | 
= 53 < © 
= = = [= 

Feet. | Feet. | Feet. | Feet. 
LE A RL TG 8lope. 410 | 19.0 | 8.5] 10.5 |-Two-bucketrig..] Feil. 

vi AERTS Depend MA a0..500 2701.19.10 28. 0 50 1 0 dg. 0.0 ae Nonlailing. 
Fi TIE Rn a pa Eas Bee dos... 47517 9.7% 1.24 2.5 Hongo pump... 
CHR ES BR a LR doi... 400 | 11.5] 6.7 4.8 | Windlassrig.... 
Vi ERIE Tn Se SEES SE do..... 420 | 24.3} 15.3 9.0..... do. oi 2 Fails. 
VY Sa RE I De, So do. 410} 19.0 | 11.7 | 7.3 | Two-bucketrig..| Nonfailing. 
YE ERS En Ra SRS a) sot do... 490 | 19.81 8.4 | 11.4 | Windlassrig.... 
7 SRST Se nT Sn Ou = 470 | 18.9 | 14.3} 4.6 | Chain pump.... 
1 eae SER ad eR ie mi... YP InT{ Ba 46 Windassrio...c 
81 | Eugene Loveland ..} Terrace....| 680 | 18.5] 15.5 | 3.0 ]..... do: in 0 
YO ER EN SRA Phong... i000 9.24 7.8 1.47 Norig...o..o... Fails 
Br or eae Plateau..-.] 730 18.3 | 7.5 | 10.8 | Windlassrig.. Do. 
a RL i Hilltop -2.-0 8854 '15.4: 10.9 4.5... Ll parent Do. 
EI RE BB do..... 885 11.0 | 6.2 4.8 | Two-bucketriz.. Do. 
88 B. 20 c cia Slope... 910 | 21.9 | 15.9 | 6.0! Windlassriz.... Do. 
AR HE ERE LE, 0: os 89026. 413.8 12.6 oo Qe. oo     
  

Wells dug in stratified drift in Glastonbury. 

  

        

  

  

    

              

2, 2 s |g = BE. 
Topo- : 2-4 Rn) ; 

No.on Owner. gophie BR B12 [BE Rig. Remarks. 
PL. VI. situation. |E8 | © | 4 | a= 

Da 3 = a 

5 1) 5) 5 
J) [3] A A 

Feet. | Feet. | Feet. | Feet. 
PoE a a Plain... 5120.5|16.6 | 3.9 | Chain pump....| Nonfailing. 

2 | Mr. Neuscheler....}-.... 6.1 351 10.4173 3.0) 5. do... Nonfailing. For 
w assay see p. 158. 

Se tt A 40... 25.1 12.0: 7-74 4.8 ..... Q0.5.. ho... Nonfailing. 
A oh reed do... 30 | 13.3 | 10.4 | 2.9 | Two-bucket rig. Do. 
CR EE SE De DHE qo. .L. 0; 35110.5| 5.8| 4.7 | Chain pump.... Do. 
UR FR AME, Slone...... 80136:33312.81-3.8¢y..... do ci... Do. 

ee Tit Pei Plain... 30 10:8¢ 3.1 2.71. 40. io 5. 
Co EE EE PE 0. a 35{12.0! 6.5| 5.5; Windlassrig....| Fails. 
8 A SRE Terrace... 60 ;12.6{10.8 | 1.8 Novig......5.x Nonfailing. Aban- 

doned. 
Wy Ried Plain.....; 505 18.3.4 14.01 3.8)... de. i Do. 

: 1 1 Pte hmON I SRR SG Bi EE do..... 75 119.5 | 17.3 | 2.2 | Windlassrig....| Nonfailing. 
{45 RR SR ER TE do... 451 13.7 | 10.8 | 2.9 { Chain pump....|N Ci Aban- 

oned. . 
: + AR ee ae Slope.....: B57 M.51:8.0) 6.5 Nerig.......... Abandoned. 
| Pen nn GR Ea, Phin...... 45111.5| 84] 3.1] Chain pump....] Nonfailing. 
15 | William Staslinger, Slope...... 85140.3 | 34.7 | 5.6 | Windlassrig....| Nonfiiling. For 

N analysisseep.158. 
YO a aaa | Terrace... 00:28. 9.18.64 5.2... 5 do... 0 Nonfailing. 
1721..: 2 - Phin. ....s 15 | 23.41 19.7 | 3.7 | Two-bucketrig.. Do. 

d 30 | 42.4] 239.9] 2.5] Windlassrig.... Do. 
20:1: 34.8 181.7 2... ...% dogo. Do. 
25 | 40.4 | 38.1 2.3L. G0..55.1 5-1 Do. 

175.3 13:9.+:13.2 + G. 70. 0 dos... ..... Nonfailing. For 
analysisseep.158. 

195 V3. 7.129.3% 5:41... de... Nonfailing. 
170 | 32.8 | 30.3 | 2.5 | Two-bucketrig..| Fails. 
170 | 16.0 | 10.8 | 5.2 | Chain pump.... Do. 
180 | 16.5 | 12.2 | 4.3 | Windlassrig....| Nonfailing. 
250; 16.21 11.3 | 4.9 Chainpuvmp.... Do. 
305 | 40.0 | 38.2 | 1.8 | Windlassrig.... Do. 
305 | 27.71 20.5| 7.2 | Pitcher pump, | Fails. 

horse pump, 
| and windlass 

rig. 
HG HE SE ott ea Phain...... 315 18.2 | 14.8 | 3.4 | Deep-wellpump.| Nonfailing. 
LE PER RE CEE | Terrace....; 3401 19.3 16.2] 3.1 Windlassrig.... Do. 
i AT SN EG VN qo. .... 4151 33.8] 28.4] 5.4|-..... | EEL Do. 
EE Rg ae Phin...... 850: 1-34.91 11.1 3.8 Noztig........... House destroyed.
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Wells dug tn stratified drift in Glastonbury—”Continued, 

  

  

    

@ Pid = 

.f 128 
Topo- 4 = E 3 

No.on Owner. graphic BRI Bl 8 {Se Rig. Remarks. 
PLVI. situation. [Sg | © | 4 | ag 

E*1 21% |% 
H = AR 1A 

Feet. | Feet. | Feet. | Feet. 
BEES VPN Sa SE an, Valley..... 400 ; 12.5 5.3 | 7.2 | Chain pump.... 
18 Ret LE Sn Se LANE 46... 410 | 19.5 | 16.4 | 3.1 | Windlassrig.... 
46 | Albert L. Peck....| Plain...... 435 | 17.51 10.0 | 7.5 | Chain pump....| Nonfailing. 
LR RR , Fg d0..... 450 | 12.7 | 9.2 \ 3.5 | Windlassrig.... 
| SHEER WL SPIE) Terrace....! 450] 38.6 35.9 | 2.7 | Two-bucketrig.. Do. 
S71 Yohn Vail... 0. uous 40... ... 260 | 18.9 | 12.6 | 6.3 | Windlassrig....| Nonfailing. For 

assay see p. 158, 
BREE Dr Se pl LL PREERA 250 | 15.6 | 13.7 | 1.9 | Two-bucket rig..| Nonfailing, 
S913. W. Dadley......Jec0e- do..... 400 | 23.0 | 17.5 | 5.5 | Windlassrig....| Fails. F Le assay 

see n.158. 
1 EER CO a Lo qo... 390 | 14.6 | 12.5 | 2.1 | House pump....| Nonfailing. 
HE Aen Real Tie 40... ... 380 { 18.7 | 14.4 | 4.3 | Windlassrig....| Fails.             
  

Drilled wells in Glastonbury. 

  

  

                      

53 | £12 [88] .|% 
Topo- [3 ¥ |g, = 15) 3 No. on 20. Ad I = Kind Owner. graphic |S T | 2% [#83 © g Remarks. PL VI. ; HC 1289] m= 8 |ae= = 8 |ofrock. situation.|g 2 & > ag iy z 3 3 : 

= BE | RA MA A | 

Feet. | Feet. | Feet.| Feet,| In, |Galls. 
29 | Herbert E, Mitchell| Slope...} 3 224 10 0 14 | Sand- | Water flows from 

stone.| casing. 
401M. R. Tryon. .....i uO out 480 64 12 10 6 12 1...40.. 

MARLBORO. 

AREA, POPULATION, AND INDUSTRIES. 

Marlboro is a small highland farming town in the southeast 
corner of Hartford County. It is 10 miles east of Middletown and 
15 miles southeast of Hartford. The town has an area of 23 square 
miles, of which four-fifths is wooded. The town keeps in condition 
about 40 miles of roads, and there are in addition 7 miles of roads 
which have been discontinued. Eventually the State trunk line be- 
tween Hartford and New London will run through the town. There 
are stations of the Air Line division of the New York, New Haven & 
Hartford Railroad at East Hampton and Lyman Viaduct. Marl- 
boro, a rather straggling village, is the only settlement. In 1803 the 
town was organized, about 4 square miles of territory being taken 
from Glastonbury, 9 from Hebron, and 9 from Colchester. In 1813 
1} square miles more was annexed from Glastonbury. In 1910 the 
population was 302, a decrease of 20 from the popudation in 1900. 
This is equivalent to a density of population of 13 inhabitants to the 
  

1 Hall, Mary, Marlboro, Conn., from 1736 to 1903, p. 34. 

154444°—20——11
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square mile. Marlboro has the smallest population of the towns in 
the State, and only one other town has a lower density of population. 
In general there has been a very decided decrease in population. In 
the first half of the nineteenth century there was some manufacture 
of cotton cloth for shipment to the South, but this ceased during the 
Civil War and was never revived. About 1885 a mill was built for 
‘the manufacture of silk, especially ribbon, and a number of work- 
men were brought in, but this enterprise was not long lived. The 
changes in population shown in the following table reflect the vary- 
ing prosperity of the mills and the general tendency to move from 
farms to manufacturing centers: 

Population of Marlboro, 1810-1910.2 
    

  

        

0 
7 Popula- | Percent || - | Popula- | Percent 

Year. tion. | change. | Year. | tiom. | change. 

| 

: £1 LU Rd Se Ses T20: {ae DIST ue a el 476 —30 
BW. Sea, 839 FIT HI880... aaa 391 —18 
1TH ete RL Re Rhee SF Med AST 704 BEAN. Lee a a a 582 +49 
A880... iad 713 Sal 1000... es cae 322 —45 
LR ar 832 +17 ff 3000.2. nh iis Se er ewe) 302 —6 
2000 Ea a 682 —18 || 

  

a Connecticut Register and Manual, 1919, p. 639. 

At present the principal industry is mixed agriculture. There is 
also considerable charcoal burning and production of native lumber. 

SURFACE FEATURES. 

Marlboro lies in a thoroughly dissected plateau region. The 
hilltops range in elevation from 500 feet above sea level in the 
south part of the town to 700 feet in the north. They are remnants 
of a flat surface below which the streams have cut deep valleys, 
and most of them are in the form of ridges elongated in a north- 
south direction. Their direction is not dependent on the rock struc- 
ture but is rather the result of the original direction of the streams. 
There are several points about 720 feet above sea level, the greatest 
elevation in Marlboro. The lowest point is where Blockledge River 
crosses the Colchester town line at an elevation of 200 feet above 
sea level. 

Dickinson Creek, Blockledge River, and Fawn Brook and their 
tributaries drain Marlboro. They are all tributary to Salmon 
River, which enters Connecticut River at East Haddam. 

WATER-BEARING FORMATIONS. 

© 

Three types of bedrock have been recognized by Gregory! in 
Marlboro—the Bolton schist, Maromas granite gneiss, and Hebron 

* Gregory, H. E., and Robinson, H. H., Preliminary geological map of Connecticut: 

Connecticut Geol. and Nat. Hist. Survey Bull. 7, 1907.



MARLBORO. 163 

gneiss. The unconsolidated mantle rocks include till and stratified 
drift. The former is the most important source of ground water in 
the town. : 

Schist and gneiss—The Bolton schist underlies an area of a quarter 
of a square mile in the west corner of Marlboro where it borders on 
East Hampton and Glastonbury. It is a fairly typical mica schist 
composed of granules of quartz and feldspar in large part surrounded 
and enwrapped by flakes of mica. The mica flakes, by reason 
of their cleavability and roughly parallel arrangement, give the 
rock its fissile character, and they also give it a gray color with 
something of a silvery luster. 

The Maromas granite gneiss underlies a northward-striking belt 
of country a mile wide adjoining the Bolton schist area and west of 
Marlboro Pond. This rock is of variable character, but typically 
it is a biotite gneiss composed essentially of quartz, feldspar, and 
biotite (black mica) with small amounts of accessory minerals. Its 
boundary against the Bolton schist is not sharp, for it sends stringers 
into the schist. 

The Hebron gneiss, which underlies about 85 per cent of the area 
of the town, according to Gregory.? © varies from a granitic gneiss to 
highly fissile schist.” On one side it grades into a true gneiss and 
on the other into schists, 

These rocks are to all intents and purposes alike as far as their 
ability to carry water is concerned. The stresses which metamor- 
phosed them also made many cracks and joints. Water which falls 
as rain is in part absorbed by the overlying unconsolidated till and 
stratified drift. Some of this water is slowly transmitted to the net- 
work of interconnecting joints, through which it circulates under 
gravity, and it may be recovered by means of drilled wells. A hole 
drilled into these rocks at any point will probably cut one or more 
of these water-bearing fissures and so procure a supply of water 
adequate in abundance and reliability for ordinary domestic and 
farm needs. 

7'i11.—Till overlies the bedrock of Marlboro, except for the numer- 
ous small areas of actual rock outcrop and an area of stratified drift 
in a valley northwest of Marlboro Pond. (See map, Pl. VIL.) It 
forms a mantle that is in general 10 to 40 feet thick and is com- 
posed of all the débris plucked and ground along beneath the ice. 
Pebbles, cobbles, and boulders of great and small size are embedded 

in a matrix of tightly packed sand, silt, clay, and fine rock flour. 
The constituent particles are in large part angular, so that they inter- 
lock and bind one another together. Much of the till is in conse- 
quence very dense and tough, as is indicated by the name “ hardpan” 

    
  

1 Rice, W. N., and Gregory, H. E., Manual of the geology of Connecticut: Connecticut 

Geol, and Nat. Hist. Survey Bull. 6, p. 141, 1906.
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that is often applied to it. It has a moderate porosity and is able 
to absorb and transmit considerable water. The water is most 
abundant in the zone immediately overlying the bedrock and in a few 
widely scattered lenses of partly washed and roughly stratified ma- 
terial within the till. Wells dug into the till to a depth below the 
lowest level reached by the top of the saturated zone in times of 
drought will procure satisfactory supplies of water. Measurements 
were made of 31 such wells in Marlboro in September, 1916. Of 
these wells 19 were said to be nonfailing and 7 were said to fail; the 
reliability of the remaining 5 wells was not ascertained. The fol- 
lowing table summarizes the data collected concerning the depths 
of these 31 wells: 

Summary of wells dug in till in Marlboro. 

  

  

      

Depth of Total | Depth to ; 
: water in depth. | water. hi 

Feet. Feet. Feet. 
EU Re SAE PL GE Sat TL) Be PS OE SLA NCL thr SE: 29.2 21.5 16.8 
1LERT EEL 1) Pe SEP BCs ie i SU Ln RS sap By a Epa 8.7 4.1 1.6 
CURE ha LE SA VO UN Lr SN Rar cial] Sawn SE 15.7 16.7 5.0 

  

QUALITY OF GROUND WATER. 

The accompanying table gives the results of two analyses and three 
assays of’samples of ground water collected in the town of Marlboro. 
The waters are low in mineral content, except Nos..19 and 26, which 
are moderately mineralized. Nos. 12 and 27 are very soft, No. 23 
is soft, and Nes. 19 and 26 are comparatively hard. All are accept- 
able for domestic use in so far as this may be determined by a chem- 
ical investigation of their mineral content. Nos. 12 and 27 are suit- 
able for boiler use, but the other three are rated fair for boiler use be- 
cause they contain considerable amounts of scale-forming ingredi- 
ents. No. 19, moreover, is liable to cause a little trouble by foaming. 
Nos. 12 and 27 are sodium-carbonate waters; Nos. 23 and 26 are cal- 
cium-carbonate in type; and No. 19 is classed as a sodium-chloride 
water.
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Chemical composition and classification of ground waiters in Mariboro2 

{Parts per million. Collected Dec. 5, 1916; analyzed by Alfred A. Chambers and C. H. Kidwell, 
Numbers of analyses and assays correspond to those used on Pl. VI.] 

  

  

  

  

Analyses.b Assays.c 

12 27 19 23 26 

Silica io yr Te SUL OUTER GU STL Cs en 19 23 dl revans oss inst ase leer eneiene 
Yron(Wey..........o00 ET STR RR dS RR .42 .10 0.17 0.16 0.67 
IE EL) Re SE RT se ee Thea Sal) 4.9 = KB De LES i ed 
Masnesinm (Mg).............. JO Fema ERs we Mime 2.5 12 Mi Real ng aire ai Sa TONY 
Sodium and potassium (Na+K)d .................. i3 9.8 72 5 Trace 
Carbonateradiole (COn)..o. ii vidi ciliata iii. 0 9 .0 4 0 
Bicarbonateradicle (HCOs)Y. ....... 0. ica a oh 27 29 79 66 91 
Solphateradiele (80s). . .....c ian. Ged. 19 4.8 43 8.0 i8 
Chlorideradiele (CD... .. coh ai sis 4.8 5.2 133 18 16 
NHIatoTadiCle {NG .. oo tr iT i i as 3-1 Fe: SNe len pL 
Total dissolved solids at 180° C................ ss 78 60 a370 4120 4160 
Totalhardness as CaCO. . oh. ui vi vai ra dons Ee By a16 155 78 117 
Scale-forming constituentsd. ........................ 38 35 180 , 100 140 
Foamincoonstitnentsd, o.oo. lead. il 35 26 190 10 (e) 

Chemiealoharaetier.. . i. nuit carats Na-COsz | Na-CO3 Na-Cl | Ca-CO3 Ca-CO3 
Progbility ofcorrosiony. 5. ia Rvviilioania (7) N @) A) ®) 
Quality dor holleruse. ... cr raid i itr aas Good. Good. Fair, Fair. Fair. 
Quality for QomMestio M80... uu. ioe vrei piesa ie Good. Good. Good. iood. Good.           

a For location and other descriptive information see p. 166. 
b For methods used in analyses and accuracy of results see pp. 52-60. 
¢ Approximations; for methods used in assays and reliability of results see pp. 52-60. 
d Computed. : 
e Less than 10 parts per million, 

fF Based on computed quantity; (?)=corrosion uncertain, N=noncorrosive. 

  

RECORDS OF WELLS AND SPRINGS. 

The only spring visited in Marlboro (No. 9, PL. VI) is so situated 
on a slope that the water is brought to the surface by a ledge of 
bedrock. It yields about half a gallon a minute.
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Dug wells in Marlboro. 

  

  

  
  

    

gp i = 

g BE: 
3 Be Boa. 

N Tope- {321 BH {BE {°F 
PLVI Owner. graphic | 82 | & | 2 |SE Rig. Remarks. 
Ey position. | £2 | = | 5 | gg 

QQ Q + +2 oped 
PF a 5 [=H |" 
RB © © 
= 3 [=] A 

Feet. | Feet. | Feet. | Feet. 
Vi asts hp SRE TE Slope... 870 {16.7 5.24 11.5 | Sweeprig....... Abandoned. 
CH Ee a eg ...do....| 5701 27.1{10.3 16.8 | One-bucketrig.., Nonfailing. 
2 ELE pay cr Plain...| 4207] 16.1{11.2} 4.9 | Sweeprig....... Do. 
4 | Louis Krumbholtz....| Slepe...| 410 | 16.5 | 14.3 | 2.2 | Chain pump. ... Do. 
ET RR Reed, Ridge.... 480 | 20.4} 13.8 | 6.6 | Windlassrig....| Fails. 
ARI Ra A CEU Slope...| 610 21.6 | 16.4] 5.2 | Sweeprig....... Do. 
ERR A DR SR ..-80....1 410°] 18.41 15.9] 2.5} Windlassrig.... 
ER LE Set Low hill] 410{18.4{ 15.5] 2.9 |..... do..... ..... oe 

TH La Ge Cp Slepe....| 516 17.4113.1) 4.34.....d0.......... | Nonfailing. 
Bef ih La Swale... 5001 8.7 2.81 590! Nerig.......... | os 
2H. G. Austin........ Slope...| 4101{17.3 {15.1 | 2.2 | Chain pump....! Nonfailing. Water 

: .  Iromtill. Foran- 
{ alysissee p. 165 

: 1 SO OE RE a fe +40... 430 | 15.1} 9.9] 5.2 | Windlassrig....: Fails. Rockbottom. 
14 | Herman Dermler. ...| Ridge. 485 | 15.2 | 12.0 |. 3.2 | One-bueket rig. .| Do. 
3 Pei ide 0 SEER Na Slope.. 4401 10.3 | 8.71 1.6 | Windlassrig....; Fails. 
16). ..... 0 lan ude 495110.6 5 7.0 3.61 Chain pump... Do. 
17 | R. Hurowitz........ Plateau .| 550 | 13.0 9.7 3.3 | Windlassrig. ...| Nonfailing. 
Eo CR RN TUR i Slope 450 114.11 11.3! 2.8} House pump....} 0, 
10. 1. 1. Buell... ....... io..40 665 | 15.81 6.4 | 9.4 | Chainpump.....| Nonfailing. In rock 

| 8 11 feet. Water 
- ! {from gneiss. For 

assay see p. 165. 
90 |-RODDINS. noire Plateau.| 650 | 12.2} 5.3 | 6.9 | House pump....| Nenfailing. 
C1 WE ER ee Slope. ..| 600 [12.81 9.0] 3.8 | Windlassrig....| Fails. 
WIE. WW. Halla...) ...do....1 550 {22.1116.31 5.8] Windlass on { Nonfailing. 

counter bal- 
ance rig. 

23 | Methodist Church. ..| Platean.| 565 | 12.1] 6.4 | 5.7 | Windlassrig.._.{ Fails. Water from 
till. For assay 
see p. 163. 

3 Hea PU ARE PE Slope....} 550 {13.8% 8.3] 4.51..... THY) in vid aiid 
EET ER ES A ...do....| 416 [14.6] 9.0} 5.6 | Chain pump. ...}] Nonfailing. 
26 | Mrs. A. R. Gray ....|...do....| 500 | 15.3] 12.5 | 2.81 Air-pressuresys-{ Nonfailing, Water 

tem. from till. For 
; ; assay see p. 165, 

27 1 B.8bord. Jl lw ...do....] 52010.7] 4.1} 6.6 Gravity system.| Nonfailing. Water 
from till. Foran- 
alysis see p. 165. 

iE EA SC ..do....| 420) 9.4} 6.5| 2.9 | Two-bucketrig..| Nonfailing. 
Wl aha ~do.. 400 29.21 21.5} 7.7] Windlassrig. ... Do. 
86s. mmr 40. 390130.4; 6.21 40 Norig........o. 0. 
Shp ca ih a .-qdo. 380 | 17.6 | 12.6 | 5.0 | Chain pump. ... Do. 
by Is ne Bs On do... 400 | 14.0 11.1} 2.9 | Windlass rig Do. 

and house 
pump.                
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