


\

pf AASS, INSTITUTE
OF

TECHNOLOGY

MAR 27 (v3

LIBRARY.

Design for a Water Suprly,

for the

Town of Walpole Mass.

Thesis. "1, I. T. 1891.

William J. Roberts.



dvr Tam ey= Nmsem 2.
Civil InmoinecrinT Lo

a“

ol
 TITTY QT ™T &amp;7
2 SU] FI

 —~ r=
~ 1 ’ =

Fem Aad de

AFELETILA To reat apurecs of

 rey Pe BT ~ t 1 + BE! . yen ~ Y= l ~~ men Tw ~~ Sn Ny 8) ~ r nt Vor vy: 3 RS 1 to on” v &amp;° tes 3 2 ‘V ] { 1 Y 0) H £ 11 LB? dt 31 { NC iz o a wv LiNOT C 4 ih Cl

| - ' 3 op Ny Ral “ cpm mA -. hy 4 ~~ PT

Water ic cn of 4% “reat cour-~a of rawer I Wature. ood LA

1irecet it to tre uze 23 apnvenicreg of “am 12 ore nf tre Autie:x

rf tre Civil Fr~i-eer, It "nes withe! cain that water in 2

neeceoritv, It dis a~ iniisrenganle 30 {Te hunan economy. 20 the

verv alr we hreathe 1 1 4r 4° iv air we breathe arn?! withou! i’ +7 Tertile lan?! hecomel ashy Cast “ hana el

iesert waste. Tre muesiion  ar oaburlant cue of rure

water for cities ari towns is ore of alreaiv “reat aril increasin-

interest tn the encirecer, 1. awarerns i» his ~—in?t the vast -oz2i-

nilities that will surelv follow its irtrnluction to 2 cormunitw

hitrerto tut rartialliy surnlied.

f a a] ~ ha 3 F ven x a ; .To the aeztretic mind come viciors of runlic fountains and

nleasinm lariceanes, to the sanitariarn. cleaner streets, clearer

neorle. The coll rractical man weirhs the eost anil courts the

I: - 4 - . . .

 -) SS Te ta L 4 ~ ta 4 oA. eye ney Y on 2 ~

aivantamez. The fact that o tunlice water surnly will seve Iollars

to him: in incurarce. manufacturin~, or irriatior., is a stronger

arrrirard far it~ intro lectin thar the rrowlelTe that oo hundred

re
! A Q { |



school-chilirer obtain their drirkins wate from a »ollutzd well

te ww 2 lo . wine RS, Jan EE) 3 1 1

Me ruirs of the rent Roman amueluets, built on cueh 2 mamnml

cent scz2le attest the early arrreciation for this ~lement of
» - td Sf nr Le: wie oe whe

refirenent arn! rme~-rority, The sreneratior »ratawe!l sr Lhe

Foymtiars or the NjFRUA TL - [ } ' 3 + 1 3 - 3 ~ Aa pee.J Nile. the Tr1aree rtp lens po” Arex sm mmc. ET Es why Gal. AF I }
Tos en

i [a oN ~~ ev on 3 ~ a Trp ~ So ~ : 1 ~~ 3

stars, for the ~ogcesoior of izolatel wells. “he rent hyvirzulie

works. fourl bv Cortes in erica. 400 vears 2on. 21 treae shatr

the earlv recoopitior of the reat im-ortoar-ce of or oh'miant

watey gunrlvy, in wramatiner giviidertin:.,

The auectiorn of the marrer of ontairin™ water is settle] for

2a0h loe2lity bv it~ ervirvror—ent.

Drabasly Tew rari Af tra war]! are - Drs 1 em

Ta CT AVGYE SD IT ra ~ay ] ts Poin

; - - ay Tm - Tor he! 1 ys ry cL po, 3 Sa SS Pam oy

fall orl torn rarnkv a3 New "rin, Te GO Poin Tull nl free 32

ANE 1 1. - 3 . . . Tug J Pa 7 A mn

to 50 inectes ; rear. vith 2 lars number Af =~ tuvral zteorae

[9 had 7 3 © . ~ 1. 7m r I~ vO + 1 2 2 Sh Te yr me pn - Ta pe Sam I

reservoirs, in tre zhare of ~onlz andl lakes . havin nelzreaer Sit

wrpl 3 1 -— : . .

where the rercclatior anil evaroration equal the rain-f211 ror

m 0 y -~ 5 TY re “ I ~~ go “am ~ 1 - 3 } i:

preci~ltous mountains Tron whieh the voi wn?! 211 prosre y =

to rren t oo - he aman Syren), oo 1 1nto. the sources of sur-ltr are g2hiniant: ard dit in the nurer

23 Y € ~ \ 1 )Aad - j | { I : » Lig 1s *OL8Lo le [=] A N Li ii : N 0 i 4 )Ld, Q ¥ 3 / Ld h,\ oe ANT l 3 5 oy 2 a“i Cov a 1 : aLd Crh 2Le - ti at ¢Ll Ak a =. sr A =
 ide

1 3 1. 1 ~ or 4 Je ~~ 3 —— ~~ - Tey re L&gt;

atical the choice of the pest. Nevertrelexs. ir zparme ~z2rto nf

A Lp 1m ~ pe LI . - FR k : % A Pogo en 3d pd val £

Maczzsachuscetts, the growins nomulatison ari the increacsir~ J1ifficnt

roaof dia rne ad? 0 wo 1COSTTs 01 SewSCwWL Te i 2. 1s rarnil!lei ily ldvolidnd opiAigpin ArAme araa Y all on 3 £

surface surrlies. Thus ~Tiver manv —paosinle cpgurcecs ~

NE gum] ee



bon nme yom LT am as Tee 1. 4 5. :
LET A LTS Trg ga : So &gt; . pst NT mr pu ~- aT fe mm a + y

La wv —r Vind Oa OULU il bo LD Jo COL ha LEY oo 10. iil, 2a ly ooo -— ZL 7

reas 4d &lt;n oanlq br iy SneedVn lanl b w v Y y wala how og alk SHE

Tq hi AEP, pee . 3 oy 1 fi a TNirs =n vate io juptifioco lc
[es =o
[or rely A!» whieh tre 5hothe sure los

+ 2 --y 5 12 ot Hoth

Als rre T am Al Torr ar ~bd har he ed t 27% TF morent .

LY ~ eT 1.7 ot od ST 3 Ney Me J. 4
 el O70 may ONT re 10 2a i

ali
a

§ Toe
. .

. v

F413 Tm ry
Ae hr METEE EW

FI

- #4 — - % » vg . T

pn 0g TY ¥ | ues poy Smee + Fyn mmm 3 +r = oo . wy
bodl ow dae oh Ro hn he ob Bde won hor ft Be vite BP nd Coli ol hee t wont

suid ord Amand gr Arad dew
 AT Le a AILLEte lh he

pon 8

Tar yeIT. 0 ure A ‘oeid Ds md Ss Live 1 = a LcHE oe SLs~~ I LC +Seton LiJ wae

A -~

%

vie vr dbs
. Sr Sra tb on

&gt; th: Woe i
TT Voll a =

ww oe gn, oF=
LialS LU a { ~~ 4 Lu.Coot pict one oohd - vr’ Ym ~~ “. Cm— roa ) ! = —-

2 «oN 4 20

¥or. vr be ~deh LOT whoreSET

Em mond Fe adm tpn
vials Bova pn

cow a cen me EE J 4 a A 4- ~~
 hey 1 . Toh hel diate 50 LLL Lo

NY me Lo mm . 2 l=»
fr A i ory A pry TT SE 2 4 5 i
i A ATE a ht Nv Hea 15 Loh te dl Ld a Tho wd Lat! &amp;orp Loo EN 11 ogy AE -= Z - J ng La . LP : od chit &gt; 2 : -4% Lonmin, dou Lalull wd ©) Camilo Solnald AL t ‘

10, 5 pm rn Ftd ee dee md oy 3 Ce : poay mer Yeuge Eh po pend To
Ct LOO 4 Ly on Eo Cs : ET oo A ey oe Pe

Lilo Cuijec Lt Oi Lil Toe 3ls fie Lo Owain wif LOSS LD

- - ~~ vn or ; wp groor gn ad Ye em TY ye

sources of sur lv, for the tov of Walrole., 20d In Lala oo vlar

3 . ~ ’ .

oy a ey ds 4 “oNLivi Ee stima vil ws t Bom rg Snap fg ior gree Tr dm Ce ah anho my qm y ‘ . : py 5 , L* 94 v

i? ed MNadytr. sD tay J Le So. LAL we Se

- )

- bh tT m oo ; Fd ~~
ye doar oy mond AD yp en . a Th ~~ Eh no TTCo Co 4 I. “res To or Lowe oy =~ ; Fup So . 7 1 1 1 mnF 1 Lian A ela J oi Lilo PE VY lin hi te une No ude LLL i oid hic\ he mie Cw Ny JA ofan Teal J i 4 T=

yy La ££ 1 Ie ZN TT owe) DT ey 1.1, 3 or o£ r 4 ~ Ry weg nay

the office of tho State Foor? of Uewltbh. Lines of levels were vo

anil cenches estanlishetr. ir 211 the stroc
od . A. 3 eas

LooT the center village:

may Fp en Toh {0FI REFINE Spee memes8dh Tags we ompwmd ow Ye ps were - a - - NTE oe
Cul bog LTC. the SE wero COCO Te Lio ve ed Ae ns anon on tle SLC Anyi

1 ! : - Fg prgpen 3 ry oe [EE
ov ~ ¥ ER + ro : oti wy 1+ ye ~ 4 r Ta Eo KovalY S deme a : BLY" Tero otLioT ” Alves ants Caw ba Cat- 2 2 3 TE Tr EN Xe Tar Dw OL Lslan, 15 et Fe ae A WolaNeDL

J I - 4 r 3 gu, TE TI rr oe TN 1 €
mTrETforende 1 Pyare thao the corto eroanicm tre streetShar es af mrode. orl Pear thar tha an=toirs gronnis

 a 1 ait 1 3 1. 1 my ey TP em 4 “oo erie Ts ey 51 Semen 234 Coen + de iswere Interroletel ir Lhe i1raving-vrogs: While potweern sirvaetll thoy

eee ele ad a a 3 ope os Des 2

were sketched Liz TT field

» * » - 3

A a - 1 pq A. EA 4 -- RI A oo e ¢ ope wepey on A Tore mya sy= ud anlllara no v7 5: da vio 0 0 CoA Co; ils O * whi Ag VW ha vf AO Lia B22 Lo 3 “te

t

Gok 3a

} wd TE hi Rl 3 5 vv
2011 oe 40a 1T The +m re vr m3. nT DMT

3 Vaal ow Ve lu7oe 4 AL her vo Cuil

 Nn
 —~ d Eh #1

to UTLEY



: - . w ye, 3 v Na dien - yD rm TU em oe i” oer

consideration, has ceven miles of ivect:, 200 Jwelling:, a hall

1 .
1 7 LT 4 I~, . ce wom

207% vy IVD: rari oet ary oo ys y 3Lhd abe Le ue BY Pd ; Le 73 Cm ty = * - -~i ww NT wy Cohn 4 ] Cu fo nT TL a EY r 4 IS 3
wie dL do Conr'vee e pol dog lt -

b y + 4 —Paha og Th pau RY A © ; aJ 7 1 on 3 vy £ Lov, = Cy .

Litas do CCl wal a 2 deat oo wilt LNT rr

oo. ~

EE
* ak ou

Ld ge » na 1
oy A wm, wy PF 5 Va en EE.

SCL aS eu Laver en

Tic. centLET villeoS Lo oovrrrpatybpd 4akL 4Le SE roa wold arlnri +tlOe

gurl sonst we yn mors AT ter mem pn 0 fo. * : 3RlanLtyY SOUL. A réeomrolssone, ot Uh TL rw spp drntine gf
~ . - LA choteadebhDCoeLnjr

Lt = 4 a wy ab ~ = b &gt; 2 = =
re LT my cre ge INR en pr = Tr rms ‘9 Kj fa :

Coals LicLoL oo ba we Ca So 3. ao | i 1 * A : i hy ’ 5 oh 7-
&gt; - + op

rs 3

"tI ETL asrd TY LL ayn iy

TY {0 Tames Daadt ae Ay am am db TY A evans +» ch TATYI a DONT mgs a 4TIELUS., ul LET vo PNOLGEE TL Wl oUTVLIYT LLS Jour of HoT oTaLT

Dyrrey To or Rib ) ro Tame q-- TV weeaemy ge oy ay os com Ts sy YI ST
5 WL Jer 12.8 oat 5 TNR its v ST. IR) Ll ae Eo eases mba Bhd SsTl J

A000 copra ToSa7 0h coil LW “i a Leda
5 7 —_—. LY ~~ hme ~~ Ter op ey ie oo RE TN a Ia]
bmp, = th * TATE ; Lf ! I : Bt oo 3 Ls155%. OES vo, LU COTE Fo. failed iow a : p bl

" . “1 hE] 1 “ v 1 B

DM ay Ty ps i t,o Sg Lot LT ! } oy \ no ~ ye ITN me + vr oxy boo my x Ny Ctdod Cada dO 1 ee BEE Me BF he du Bl Oe wine wil : or Ld WES a s FEEL eT IYO »

+

Nie TTD 1 con dmg4 L , 4 “4 1, 3 Cam oY oo. Tey am oa
Dlcinonl Br Co CoTLUTLIoU LES Clore’ s Ford tho dvadion, on

ts

Cor

ga i . 5 3 - y . = . 2 aS i

RE Ts No ~ “or em re] t a 1 4 rm ee ~~ AT omy mY oNhe mille: . Cid rm $3 ToTL AT Se wo. NL CL 0 Cute LST

TT. qm i
wo 4. 4 Cul en Cy. Logo

. ' s 5

 me ee] Nm i mee qm wp Seem wr oan3 REE Sma, ; h| TE . rN
Vr Ew LW feu Er OTL, vs t Le

Sy  re Ne oN

EA hr han ws

: : 4 en ame FA ep &lt;4 wy 3
mated ro Ti Ten oUtrag : 4 Tm en 03 Tr a re ry were 1pa rer AP ™ 1 om unc La eT 1 GI: vio hg hot dw falain TRCN 0X SALa Lm Tad de Capo . iy i Te rt]

Tan Narre mwa codiin— +A el Ig roat nn Peer ono oad 4 TYNE TTlata ow 10 1GT lw [4 aoQee A 1m tot, &gt; Llu ed Ue Naar OD ne Ly Tey (J.

- - em 3 a“ Ye - Pp w A, my Lovr db Ye pn pe Lorem as 5 2 oy Wy 1 25 Boll Apr I B iL creer ms Irn, Cem Ts yy cep Aan ~
ou oo A poo TY ey DN em TT : 3 Clem taney 0 i Sie roy vos we.i. Af fet vp Ll : I u =
Yd bn L - Nr RD wr Wha Dal Lo Mg aD 3, soa 2! LA es L 1d WERE US de I om ide ete hfs em Cara de A Cele vit Vw La

5 1 3 5 3 &gt; a

TIT EE Da th We Es orn oh £4 4 COM “1 5% Trae ny

duartily YCeOULYCL MIST op Lecluer hnor

~ arm Ty
vw JON LL iY

To wr rm tr ms oe wnat od2

407 much water wiil VED ala ies conoiract The usualaly The uzunl plo of

~ ad geen dg og &lt; +7. A a1? my me Pe Pe A Gots meee 1 a Ve] OTF
cot bin oh LT 1 YF LLC To Adi dn LET [Ra cam ita, 2h taula iil hl wis 1. Leif

ney TOY 401 my my - wes pe he en 23 A my a . ~ 3 3 0 3 -

gives tho average congmrtion.of twentv-sne Americar cities, oixter-

Lyre een - on WE Fr Tl eam Ny ~ 1 Ye

Five Zalliors, of twentv-cre Topvrolm citien., five ~allorstyantv. five +3



3}

The followin tacle, compiled L¥ Crocs, in

Jy ws wp, Gy ge See, a ~~, Pog

A281. Counc or 178
§ - ~ aL 3

rosa Aa ay L =~Are Ia Cluaie,

1.0
=

OO

17

A

[ud210 i!
~- = 0 Lg,

Lie) ' i 2 A 1 C "rm
TASS ET

Andaie LO 0 o

aA =

Luh .

yy ys ~ or
Gal Ah aI LT

AAA Ee
Catan olireeY, ®

Eafe Ne eye
NYE J

Cat Je ba C0 aN ¥

 ey - .

FEAT en
Foal ad de Wi beh 3

7 SYS ET ee gr
Lod nr Ldn LT Patan LAs

oN ; pee

Laer dui, Lomi di

TN CL " . -.

Dai Uv Nea

Y '

s

L

15

oA pod wp gy gu RR

1224 . OLY ££ tho me CL we 4

TN XT Tee
 a WD) nd lah 773

59

71

20

eller:
ole asd Veo

Ay
3 =

Ji

Cy
wh a

oN
Us

~ ey
4 -)

wy

Chicalw,
St Louis,

CW OYTO,

Doston,
Vashingior

Seattle,.
Astoria,
Akror,
Tauntor, ©

Newton, ’

N.Dedford

Fitchoar:,

LYS il fr - : a7 ] STs TY teen 43 130dl Llu wold avd dant clon A J OC

7:LJ

Yon
Ja

70of

3 a
LU

os

 we

SC
Bry
0) J

 vy
DA

Ede)
 QO

ES 3

ya
©

£3 TEN

20700,
VON
hl 0) TL

ZAMAN

ORI,
I
Lid fern, «

wo od wy

’ - -t 3 1 1 i oN 2 2 ~~ orn YyTntl 3 TIO a .Jur method of livin: leads to crormonus waste Elirirate 211 nzo-

: *

nur wauate 1 Trem Lome mT en prt Lkdemdar rept lame gp Tass ao1 Covvao , a owe on 1 Ee 1) ! rr 0. \ 1 LD. LY; C4 Ie 1 J 1 ¥ ¥ 3, L 5 Lis 2, +h [I

% re Con ove oy ne ot Z + 3 wn Tee yee Tr SpE) AT (e- J Pps mrshown DY Tererenoo am le fo 7 al Lor rar ST rly - o-rcet, LO * etl

fzeturin LV)

AT YL ie J hb] ¥ -
So 3 0 | “ Cs EY 1 Ley Te cy ‘ + : n y \ ca ~ 2 3 4 : 14 0 1

Jlalrclie’s ~rezent ovulation ig 2300, onl its egtimate? rovilatlicn

{= TN 3 ~~ TYTN NN 1 4 1 oe 2 J oq 2 - D2 yr den ra va

for 1CQ10. 15 E250. Chol the introlveticor of water ounnelss

Cram) rea ~~ Fe rene vr ~ 3 Teo

oceelerote the orowth © +lc ovr
XO NP

yr

be

0 MN
- &amp; 1.

IN fh
ot wo od

TAY1 ar 3 0 : i
-





.

! : 1A = 1 ww A ep wn ws TL. yo TYTIETE ie BR =

Boones wry owe os Lr ms mea Td ie + 15 ™ + wpm cr grr see COT rpes ry IE
rE o “ Cara nd 3 vile i Ls YonikalSarcr ir S14; - Ls iL ou Ne eden aD Lene be 3 Ld Ta Sa od aw

TAY ry Vy emmeeon le veal TNT fy vem ant cn Fees TTT are y + A vy Foun

Z300. OF the vresert ouletisun,aonut ore hell live in Lhl center

3 11.3 ~ 1 or2a arn nr] FzVilas on
Fon ArT xr Amt aA AT

&gt; TTY ~™TYT 1 ® [ot
tyes

«

Ora oil 10

TC re2¢er+ th 37

Te VeLELKm 2 ANE IA 1]y ml thir maeWohaow Yaa TLSir irmal ius
PE

'

a 1: L oan dd —y wy
a at howe Nh wade lL ow . AS

le nem mS EEN ~ 77 upg wy ma rh —~ - oy» 4 v - 3 ”
Fn, I oN on y TT . ! - ~ ' ~~ : es ori Fale fom Pla) ~ gee
 ite dts Nt ar wy Eaton 2 me sw G Vy 1 ! pr be 1 EEE r . zl on 7 Aoi mw £ Cor ~ Lo - 52 7 ar . re es ar Y, t md

* 1 y~ Fay &gt; _ ~ - 3 . 1 T. = Pa ay mA mg a qe Se Jd - s
~~ 4 -— Tr Ind ) NY oe ~ 3 my 3 Ton £5 rR ? \ TSI 2 ay “4 r toy

CUOTTLTY 0 Lh aL DTS, Lou, tout ha AWC TLTUO BLATT Port.

ay

-

gg-—-

&gt; wre tenL re_— - ta “a L t j=itn: tErautoacrtod Loi

Tlon vm oF ~ Las Joerg en da
Tre most careful oot got,

2 coratdins andbh C a ame bude A) 4 Cb me

ys, ~~ 1 REE Tm mer oy Te Tr t - ~~ Lm! ey colatin., nave DL oY nit Dla
oy - wy ge S34 3 i co ~~

7 ACY DT mS oy 01 Ioyy FTN Ty : = £0 oe 4 yteX a2 FIT TERTEI VERE NL VE RE TEY BT 171, 10 ae,1

FhPETETLE “1 Ir aadee de gv
try pears 1rtod tivity 4mglo: -

1 Pym. 3 en Fe Jrveat veoCopan will Pett oir the drvest vele rbinia ea A

~ T 1 { 0 TY 1 I r r ~(dd Ay Lat one Da i 1 is~~ elie”

wg a 3 aE Eu eeu1 ps

grmirt 10 ant" antes o

. Je po iy &gt; ae a

 TT mp -~ 2) em —— a ~ oy mmm x [a “yA ~ en mT Le Co

Them tre drai-noe aros —ustr oo lars engi’t. oo
! Tom
WL tas

1 2d wm

venohTegye

Ne 1 ~r . ~ 3 Ba se wo 1 ra l= - BY p RY _ -

77 trhirt dirercecs. or thet arco will viell 1o0000n oodileorns a dav.

ar Z436500000&lt;n al 1 Co ARY 1 ve one

so
A x #3560 x 43

Joo rem» TEI

7 &amp;-

A JJ J aCornler

“ it qo cenron tig it din meen i LE 1ym
ame lea ee a OTA ys Ye ATA ayy oD pT Boia ie

Qui. 3 Yalu Arent arc SOLE To eas

rv - : 3 1. [—— ~ 9 LS my Cry TY OY Tims doq x ™ ed

2ace. ani lr tre coraricor of tre three courceo., quantity need

not Ce corcilerel,



3
ogy

TUAT

i 3

To leter~ire 10° vents— 0 0 70
“1 we drtBE }

rt fn a? me.Ynafthe

. .

v7 4p oe Tar
eon oles BLL wu

- . avr te ordenHo Tv Ta wo + on uN -" Lr O ot Sl ae

LI | ~ To

Poa Tae om r~ . he 3% PY ee
HEEETT we iE A hu te i

Ed rE ons vgn . yg ron 5 1. ~~ d Pi dpe o% gS -

Giclarlo. a con let chemical arolwvsin
YN -

“ ~~

— a.

. ] oo Lo

- ee TN WYI4Tyye iMy
CLE MhYYesorrne

A= yr 3 ~
herewith. w Gover ota =: Tt Lert Le Lagann dot 20A : TT i Roy wr gem 4 CO or . - hopeCt : J. Lv vt Lo 0

 ay ~ 5 2 A

x 3 TY Lf a soy ~~ -
Lp ob wer Bh ls er ox Can de ki tere bn lah

fa eee

ND Cem

™ ow

.- .

 roar Yo
JE EEN TT

. a Pa. »

ER NN en ry Sy po, gy ~y we To 4 . = iE # Sem aes 1 vr

Leos Yer ox 1 eC o a0 er i ' !

A atl of tres ormplvoern ZhoTT oC
3 in

Trees oni wrryan ~ rr
ow]

AT Ca Can He
AN NG a M2

. .

Cm mmr dan 9% nd Poppe" mpage . Fo vate 3 “ : TP
OY or Ty — Tn ~ TeV ye 7 aw ten . $e Tre2% snes vie Ad wlth i. Y fia 1 Ll 1d AEE Lod nen Lv a 1 oe - L vr ow Ce oA Py Aeon

fy iy

Coen ~~ h CT ~ Lor, wa " - 4 “ast! - 3 v 1
srl at South Talralo, oul’ ga * Trp Twmdmlarg

, - . * .

Te 1.7 5 gad ; 8 ne HE. Ven ee CN ge gh gl py en pn tp

Tr &amp; ChloY 1 EY bo 1.17 for CONIToS, Sol lasre ls Lo doatun
“

wp een ©
nidoent le

- , A Te . ” # kL. = s. cl A dee] tw ATs tL LE. , TIT Lowe 7 Lf OTTAaAT 4
 eS I cor A Tes eye “YT yo WF wma Th OH Bee Fy. y Le J VY cd ~ .
S00 Wao aad LLL eat! Le c Ye ks LL J povided nah LL ay tog CAS Ao fed ow So 30 tom, + oon GC A geld Lue,

~~ 3 : . . 1 3

Ir Tenn Jem om ren 4 Ya von 2 vy + 3 nea ro Wy corr AO Te Se he yay - ~ vy1 oT ! Jos iNET YN ry SRY ee Yn Your I ~oe} — mi mem 1
i slut dl Soe woke WL 0 Lu 31 3 wi Cok 2 de “ve Loud 3 - —k end md” vil E50 San

7 5 EB : 5 ro 5 2 oo. Lo. TN am &gt;. - vy

PON OV ey re 3 =a ps me 7 1 ome Tee 1 RB ™ wea yA, ris srr 1 - hi cP 7 2 ST qo ?
LESOTYVOLY STi LLarIiety orl are JO0 Whe Dae To LO Lo had

ss NV mmmTr on ee 1

I color Clovtelds Pond
. _ % fon oy dy SE Fo BY ry DL ean

an] MNerarced Recervolr 27 vas Mito neooarl:

reg 4 T Fre Tam dade a an
SIT oeTLLOG Wen aT

TL, dorm - BHgygy pr Mm em sows3

LC Un SONIC amy Terns Te y rea ST ea Ye
 vids lial Ate Chd , ow

Ny
| som

§ pug abe

 mms Tt apy ree Ty

Lie LiL, wl maalado

 3 ry ye ee +s 4 em es pr hy moh Lo. a) 3 do ae Le wo 0 3 0 {far + Lo
LO&amp;GLUTED ID COLLLO™ 1 T SO8mMs Lest Lo delice Cceagre Solr) raruoed

1 1 wi, VY eyPS ” - oY Tomy " £2 egy&gt; Ve Te - . Ty Py 7 rT { is I rAN, 1 a 1 2 Situ Sle. Dug ur - pic oeiz the mors svalloole. 7 Is il +1 &amp; +r 1 wh vill nid Al he *which QO oN

eon hn art oe TET ih ars armel ST Toe Cre
near tho certer of the towr « Bri OF DOLBTLY SGUu4l

w™ pm prey bo pe 15 L &amp; ~
CLENSTLOD, Lal

 of . i Bi aR 3 Fog - wn “ 1. “ry x - 3 Te Ty “pa sf

2oot of nminring from either would oo tho san.

TV ay a 3 oad r= I % a wep db mwa

Bik RARER [SRR EER “MN wl ES) Nar 7’
~ .

hts oF lover): Tord io 31500SO FGIEL LL prow carb



. ro i, =w v p
i: Toit b

HY, wand mp Ddapm dT Comp owe PY ggealem Peas Eh pean d Gann money gogo of
1 li . x 1 ww 5 lie Oa 5 Ww C1 oe 1G Led oR Lol. LL al 0 LiL bed wilde

i _— ~~

~ C1 we TaN Yo T ry 1 3 ATA os ea tv 7 eam d 4 AEA TN oe « Co,at at mle Ba Nes yd i ok op LE dl gt Se Fw , ~ Come Va LL Coad EY. w CoN . EE QL ,

4, i a Try :. iy * 4 5 EEC = a
JJ 4 Hae tat (1 ED 1 | HER ?

SA py mm i "EE

#, Card 0»

 os Hs om Lr ow . et
sb, wl 4 i Ly Ra

rE oe Y - . toFryehmm, «om sn, meeewm wi 2¥ 7 Yi ® ,iO / : 1 Ra .  ¥ gig, IE ~ - - avy
doy 30 A waning wie E ordmeeelardeeTh { ! HL ‘ k or ~

y L ny 4

r Cy Te uh
ph rer EEE RIT

"
Lo em EN em mee) Boggy ros Pari y ov of smd Ta =, 3 aw
NOE Ly Te 3 Tey o Ty : ER Lye

SenAPE LTTyoo Ty 3 TTY 1Con mm pes AY~~ wba: path dom 21 LY a
anE31 Id TTL Loto looNF Gen Bd Re [I - ror =vu a wn ’

eqs TT er pies LY
ob hE &amp;, les ol ofan

’ .

4 wieYpn.J Ta wn
VELL as

a - - - ’ -

fee ee mm ep ” vy “in
tad od wid . 4 - Sas —

Ll gw Tm wep. Shey 43 py oF wes Se 3 4
es an i BPE PY

0 , - :

{o- “wn ~ pend «9 Lo. 4 ~ GC re FE, = % [¢ i rot a A t nT m1 5 4 2 wy . «Bg 0
La LA et vba bt CoitAthalfahein Loaota. Shui = lw up dha tated Lon 1% wtndond«Ban2

) +

a
vf thd %

Er

Tm em gm een Y —~ an, 2 9 t: LEN : ony, -p - = "

icrerl pot imo do maa LT pam d a 2 sw %. 4 ~ amr Ld :
a . — a +

a po a - a &gt;

TY om ~~ "1 vray NE ~ RIE TET oY A TEN me ye om Wg ' Seem eS
3: Col Neo as es i [ET ca rails lL Fuh 3% iw Nos 2 ) Lo

vd hy agen

TY ~ 1
i oo Toon vp IE vo % 1 5 5 .af Ad Ll 3 5 Re 1 ar 3 ® = . ]ata sa Cooly Yow Laergor:Bom gre yo / i CH 0 wre EE ir 7 A .SomeADELENOLL. Al o Seen os ys 1 ner rpayite

Lo VI , 7 1gda J Cae caw LL

are orr yr weed der fr seeded Tent ey Ty TE dw meg] gy (NYY TN
Dubbo wd ¥ qa Chew as a Loo dion Liu ll UL wd wn LG vn aes vl hy aed TD llA

kd a
. &gt; ree. A pe wn rm em 1 + -, 1 ~~nm A +0 . ane re Laan eda m YT sr mey  e i T Ooo Los On YAVILSL ALT,30 oh Lin 2 57 i : J 1.5 J ww { - w Cas

wild bo. lrcalld # wyoe Lb . choad Nd a b

J. ~~

1 iw tl i: L al ww© em ™ 4m LD aN vw bone Toe oni100. Tewr : LA RyT TLL FLL OO3 . ral = ianUNLIoN1 1 ou! Tr Coibantituousls~-o contirYO Y 3.

. . » ~ - “oo 1 : 3 15 e

Cy ve TT myn mmr vps gr we, my + 4 gy Toray em qd ee mt 1m TERM my
spel ow wg $A 2 Na. LAO Cl ras MD, hie hi ceonid Jw ci ede ow oll vo a Cop i a A TN

% »

ww IB gy pgp ue Sp. . EN
3. 4 4 re ~ wre + emo yn) wr de Bp om, om wont ae 0 BF en i BR ha EE sg “

A tr Bhid &gt;. Wo, 1+" or * Ty TEC EAELhSL emerTe mee + wud = —_—lab i wt &lt; CoLe TS FEV REN Lod SinfmehildodbePOAC Llu eae Ter a 1h tr RE -! . . : ~ U i

“wml xr aN xr so od eed Srmn me Drm cm he ae 1 EE Tana tT Te
de 1 LF Git d % or Cio cul [ONE ria : Sle be N C13 Le hed ne LL LL gn IN hn 17 LoL .LGn

[I . Poa A -

% 7] + St mrad ap oc Lon rm unern Lioard at conti-ied cost.- Lwn moun erTn LD

TIETIN rT.. im “11 SNE
= Ld Ne JI

a

Py TTI oY vt ree pn
WL ho vamaan Ad nts Liat

- fant
i priar7

. - « +

~ —— $1 = 7? a

FI Lap 0 a Ah Nr Ay I L 1



/0

ym ae " 4 a ~

PTY gaa Nes Ye yy dgumany —rt nl iy “ 4 - =n

Lie Oc onl ide or Bod vil hid cho

3 §T I
 hil Loa

- Vv » \ .

y ue ess ~ my Lope BE wy wml a . SR)

tu 5 CY ee gy has Al JO) Lii0 Louilive J “ Crdone mii.

i pr : . 5 - ‘ . BE Lo .

Ie rey oy Ty. : ‘ gor ow meme - - x 1 on 1 27 Nt a $7 4 *33%. ro QO 4 edd La NaN iS “a Cm tae wa Sb VW Lo ah e .. HI dal Lu uw L * i as de w=

! 1 ‘

ide Bid Send 4 Yen oe eu salen meme Tor acrainat Lise maT La } ,‘ 3 2 3 4 Vole NET aes he Tey og od ar.

SAaLi 1X C Cui Jes Oro LIL ToL ps

. Ne I i &gt; - wy oy 1 +

wn Tin sw “gar ST es mes Nard oe CearaBL ome iE GL Lal bey ! 7 . tt, _. AOE LD uatY pont ald

erm . s 5 ' * . $ 4 = , ; 4, i 5a

LILCeldaehyvnTad 0 Leg nmi
bodily a 2a TA de Abr 0 : wl on i Nae wg i, s 24 Fh Yow 1% A

Fo ! , Ten nee vr

2! w Uidh.r Tvl

FE . ’ “ - —~ . p

Bodd.. Nm Co . 9 ag 3 aT Py Lk Tey mee : =
g . . TEN Sr \ y ~ EY eae Chay Tp = 4

de ded ede Lo \ PE " . A todl LA JU ye dovhy BnetNt wm Cl vie ok uw bof ey

CO et TL TLL TL ne aL ?, ONO

+ | . - s to. .

™ os ma oe Le EEE rome lr So . '
+ re 23 ud Y DV Cui, G NF gr, wen wid rh wat “ . A

‘ +
— ny ®

+ &gt;

—y ee wg Td Ne ms —
Cem ST ee my ! i£- i oo UU

~ foe

. soo.

Se ny - ,o KI -

4 . i 1

. - L)

r ~ oe 4 Ae RE
rs limita out Tom Ee

-

; Jere en cw, wna 3 ~

won upg. g* : {

1

J

ww os +

ed i

Fy Ty : Ju rerm T , . See

vil LUD an TU ok en i Ww Sa. WP Ne

cynin me won Li

1 Coe or Cy

ims» A wow maak ww 3 J

hl TLC TY re moms I TY 7 r~ ! Su
{oe ° 7 J : ty

VCS Vs du le LoD ca fi) 2A he Ma hogs

Lom oo : ’ . vg

&lt;u fo oY ES 1, LI ;

 ete WY gD Lat od a wh

Ld - . . ‘ 5 ;

de wd pany . Ay 3 Pp oo 3

o Bod? fa . . = Vac Li sO bead, dent Toad ry of

. I. . . ' Co - .

7 ua Fo ig 1 7 Den JT RES By Eo lA 3 ao bs
vale dell Fe dd wg aloe 2D Lo LCT on, Pn te WF pen Tg WB 2 .

=m ae ~

ree. ER ;
yon oa ey

0 era oi
Pymon Pye doa

Corres no iiL il,

Fe oN vy pre - to *
Ca [1 [a Ee a 5 4 wit 3

Eo%

2 £ a
0 FF pA zg

; EER I

galiocns a day on too dig Ee, Id Tha Cot te, EE i a
eNO Cute a od om i don abd tlia

cue - BS pro PTF ow ¥ “LL Tea

wr = ce rd me 4 Pos Sea Set at - dewwn §
— dear - lee a Cd Le. Gu Oil LC.

5 Lym, or
A Fob Lr so

Le a VN ae Lg -

. =e ”

aR .

\ wi ws.

% : "ge xR a

Cyd ome .



//

Allowing for two Lire streams 20 cupic feet eaci, or 300 Fallows

~er iinute riven o +t AT pmaeAirerr am y=] os wi : i[ ninute gives o total nmardimw. draught 440 Jallons per nainusce.

tT ?_ 217,
A ae © IRS

A
bz EoTTVT 1.245

yy
"Ler 1” Sathe

1. ry * 4 Re .
Thc velocity varies 1over~ 7 » Ay L Ye oN oN Myr ~~. = al Nu Ny L 1 ny

tnd hy A. de r a ch Sn iy uw onilye

hence inversely as the square of diameter; therefore the friction

loss varies inversely as the cube of diameter, and the friction

lossss for a ten 1y inch. pipipe would |De / 72 SE): = FJ2 yz

A loss of 19 feet leaves 113-19 equals 94 feet available head by

using 12 inch pire. Using therefore 10 incht ;ipe the head would

be 113-33 equals 80 feet, corresponding to a pressure at Town Hall

of only 35 pounds per sq. in.

The cost of 12 in. pipe as given by the City Engineer of Boston,

laid,
is $1.85 per foot. For 20000 linear feet the cost is $37000.

The cost of gate-house, gates, sereens, and other appurtenances

at entrance to Main is estimated at $2000.

The value of the water rights is a difficult matter to settle,

and is a question on which hardly any two would agree; but from

the followihyg figures the estimated value is $35000.

Morey?’s Pond and water power, heaving a head of 12 feet (approx.

end a quantity equal to the drainage of 10 square miles is valued

25000 _ SF 0 er
at $25000. Te ™ 20 7

or

Te * al a Kx 4 / 7
5000 F

2 x /0
2a rr



On this basis the Manufecturing value of Neponset Reservoir can

pe fairly estimated. There are four developed water powers,

between Neponset Reservoir and Walpole, having a total head of

40 feet. (approx.)4 sq.m x 40 ft.fall x $200-$250 is $32000-%$40000.

say $36000.

Ncponset Reservoir Supply. (By Gravity.)

COST

Water Right:--

Gate House etc.

20000 ft. 12 in. ripe---

3836000.

2000.

37000.

875000.

Clarke’s Pond. (Pum;ing.)

= RR)
,

Water Right:--

Boiler &amp; Pumping Machinery:.--

Fngine House: - -

Stand Pipe and Foundetions:--

2 seres at $70. for Stend Pirpe:--

4725 ft. 10 in. pipe at $1.60 laid:-

Contingenees.

Total. ---

$5000.

4500.

2000.

5000.

14.0.

75860.

8200.

£25000.

By each system the water is delivered at intersection of

Stone and Main Streets
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Assuming that the cost of maintenance of the 20000 feet of 12in.

pipe will equal the repairs on pumping machinery, and maintenance

of 4700 feet of 10 in. pipe, we have a supply delivered by gravity

from Neponset Reservoir for $75000. and a supply to be pumped

fror Clarke's Pond for $25000.

The cost of pumping 100000 gallons a day against a head of 100

feet will be $1000. a year, which capitalized at 5 pér cent equals

$20000. making the total cost deliveredbypumping$45000. as

against $75000. delivered by gravity,- a difference of $30000. in

a

favor of supply by pumping from Clarke’s Pond.

STD PIPE.

A suiteble site for a stand pipe is found on the land belonging

to Jos. Ellis, near the intersection of Common and Clapp Streets.

The land is valued at $70. an acre, is distant 1200 feet from the

proposed pumping station. Elevation of hill 224 feet.

On account of the deep railroad cut, across Common Street, it is

proposed to carry the 10 in. main down Clapp St.to Stone St. and

down Stone St. to Main St



The following table gives the

Streets.

Stand pipe to Stone St.

Stone

Common,
Main, west from Front

Spring,
West to Spring,

West from Spring to end,

Lewls Ave.

Neponset,
Private way,

3

South,
Diamond,
East, south of Diamond,

Main, from Stone to Kendall,

Main, from Kendall to Gillis,

East, * Diamond to School,

! *  Sehool to Station,

School,
Cross,
Morton,
Kendall,
Gillis,
North,
Cemetery,
Station,
Lane,

Length.

975

2700

2780

3000

25560

1200

1890

450

450

225

450

2450

1940

1090

2550

2480

500

900

1500

700

675

400

800

1050

800

900

640

Totel- 35715

Sizes.

10

10

-

“J

rt

7

Cost of Distribution.

16020 ft. 8 in. pipe
12905 ‘ 6 * "

3565 " 4 u

2680 services 50 ft. each, using 1 in.

iron pipe cost laid, $.30
260 fixtures

55 hydrants

24 gates,
6 4 in. gates

14 6 "

8 i

35 Branches for hydrants

$1.30 equals $20828.
$1.00 ‘ $12905.

$. 75 ! $ 2673.75

wrought

at $64

at $40. 4

$ 2900.

$ 1560.

$ 2200.

$19.

$30.

$45.
815.

114.

420.

180.

$_825.
M4 603.35
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Total Cost.

Pumping service and 10 in. main.----

Distributing service and fixtures,

$25000.

$44600.
$69600.

The citizens of Walpole may well congratulate themselves upon

the natural adventages, fer furnishing so large a proportion of

the inhabitants of the town, with an abundant supply of pure water

at a comparitively small outlay, compared with a majority of

the cities and towns.

GROUND WATER.

Within recent years, water supplies from driven wells have met

with popular favor, and an examination for a possible supply by

this means, has not Been omitted.

Owing , however to the limited time, the investigations of this

phase of the question have not been carried to any extent.

Furthermore, test wells would be required,before any reliable data

could be obtained, as to quantity end quality.

The engineering features for ground water supply, and for the

proposed surface water supply, would be quite similar; and the

cost of pumping service and distribution would not differ greatly

in either case

+ Lat a ground water supply 1s obtainable, is well known. from
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the common wells, already supplying the town.

Expensive tests by boring, mede by Mr H.D. Dupee, of the Chem-

ical Dye Works, resulted in an abundant supply, 1500000 gallons a

day, being obtained; but the quality is such as to make it desirable

that additional test wells, be driven above the drainage from the

town. The analysis of the water from these wells, 20 in number,

shows chlorine much higher than the normal, and hardness too great

for a desirable supply.

(See Herald Sept. 10, 1888, for account of wells.)

That the quality of the water now in use from many of the wells

is ebjectionaple, may be seen by the analysis of sample no.7 taken

from the Hotel pump. Its quality, or rather its impurity can

better be appreciated by a comparison of the analysis of this

water, with a common sample of sewage tested at the Lawrence

Experiment Station.

Sewage. unfiltered.

cewage filtered,

Difference~ Suspended matter.
Hotel Water.

Resideee oi

Toga’
[oea’
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J Jar
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r

VeyWN

cr?
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Aspyr
7
Lee

THRO 2
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[74
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7
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7

Ftrogen

Lose | 0000

nooo | DY HY

0000 L000

1 8000 0020

Let the citizens of Walpole awaken to their privileges and respon-

sibilities, and insurer, manufacturer, landscape gardner, and sani-

tarien will alike.welcome the introduction ef this" great source

5 ower in Nature.converted t0 the use and convenience of Man'

 WW oFents



Appendix.

References:- Value of steam power and plant to replace water power

( Trans. An. Soc. Civil Engineers, Vol. X11. Page 425.)

Driven Wells: -- (Herald, Sept. 10, 1888.)

Mr Langford €ontracting Engineer, Room 40, Mason Building, (B).

gives the following estimates,- cast iron pipe 12 in. diem. cost

$29. per ton, excavating, laying, packing lead, cartage, back-

filling to covered depth of 4 &amp; 1-2 ft. at $.40 per linear ft.

For rock excavation, add $4. per cubic yard

Loss on pipe in cutting 1-2 in. per ft.

Hydrants including two hose and one steamer

case $40. without frost case $5. less.

nozzle, with frost

12 in. gate, set, including gate box, $50. 50 ft. pipe to each

service. 1 inch cement lined pipe, laid,

Fixtures: --- Corkoration cock.
Lead connection.

Side walk stop.

Stop box.

Inside house fixture.

$.28- $.30 per ft.

 2H wv
nD
PO each.

8 Hydrants per mile.

References:--- Cunningham Iron Works. Estimate on Stand pipe;

Blake Manufacturing Co.

Chapman Valve ME &gt;  ca

Purping Machinery.

Gates 3 Hydrants.
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References:-- Boston City Engineer, Laying Water pipe.

“Friction loss in elean pipes'.--No. 10. City Doe. City Engineer’s

Report for 1888, Providence, Ro T

Report of State Board of Health, Mass. 1890. on Quality.

If the engine used has a ‘duty of 60000000 ft. lbs. per 100

lbs. coal burned, it will require in lbs. of coal per year for

pumping 100000 gallons a day. 100,000 x FEFxFI
Too aig — J0000 /rpprex

2J [One (0 Fs 2° — Fr2599

Cost of pumping.

Labor at $60. per month,

25 tons coal at $5.

$720.

125

Use of telephone; oil and sundries, 155.

$1000,
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