3®rinfbrmation‘was'obtalned concerning

w being replac
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, o ulevatiOns wera tumn on tne C; eat of each portion of the 100
sectian described Pbove ond on the old concrete spillway which is not
being replaced and on the new concrete spillway, and permanent Railro
mmigs ion ,e;mh linrks were esteblished.‘ ‘”‘he elevations of 'cne crest”
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n olts 80 that plank

‘ On Februery 21 1917 the
a bench merk nesr the outlet of Lake hosnkonong and referred the elevaticn

tne wa’cer surface to ite
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inch level were used. The édjustment of these instruments was tested znd Bound
t0 be in perfect condition, The investigat ion made my be divided into two
parts, e ,

lst Determinztion of elevations of present crest of dam and cofferdam or
earthen embanient sbove the dam,

<ud Determinstion of elevation of bench mrk used by John Lader* when
his surveys of the dsm #nd river were made during 1908 and 1909.

* Joln lader wes the engineer for the plaintiff in the case of

State of Wisconsin ex rel L. .. Sturdev&nﬁ,.&ttorney’&eueral, Blaintiff, VSe
~Fliny Horcross, vefendent, hock Usunty, Circmit Court, Hon. George Cr L,

Uircuit Judge presiding, December 8, 1909.

when the new dam was constructed daring the summer of 1916 an

earthen cofferdam or roadway vas used sbove the line of the 014 dam. When

toe dam was coupleted tnis sabankment was scraped down to zn slevation

about level with the top of the concrete. With water flowing over the dam
the surface of the water takes o Position whick to the eye makos it snpear
thet the top of the embsnkment upstream from the dam, is really higher than
the dam proper. In order to determine if this wes the case, elevations

were taken on about the‘higheSt‘points~along,t¢is;embankment, submerged
roadway, or cofferdem. 4 twenty inch Gurley level was used to determine the
élevation and a telescopic alidnds nad pisue tahle +o detersine the location

“of the sounding, There wes ;4 bhe tine of the investigation 2bout 1.6 feet

of swater st o hizh velocity p»issiag over the crest, A boat was first let

&

down from the bridie by mesns of & 1/2" rope. It wos found that the bort

could not bé held ia one position long enoush to secure a reading on the rod.
So the boat was dispensed with ond the rope festened to the waist of the rod-

‘man. - The rod mon thus gupported could hold the rogd vertically eand on tne

highest point. Ae near =8 could be told, with the water at the vnresent hign

stage, the embankuent was about 5 or 6 feet wide and sloped apidly dowoward

toward the bridge and %o sosne extent toward the dam, Due Lo the greater depth
off the embauknent the rod .en hsd to stay on top of it to keep from haviang

nis feet washed out from ander him 50 that the following elevations show the
averege clevat ions of the top of the embankment from a point near the west

end of the dam to the east end. All elevations refer to the Wisconsin Railroad
Commise ion Beile e R ' ‘ : it :

Approximnte . R - Approximate
o Distance S % o . Listance
Ubservation = From west ' Observation = From west e
dumbey abutment  Llevation o Hamber . fhutment wleyation
1 Rz feet 11,5 feet 18 © 130 feet 11,1 feet
2 27 1.3 %19 32 0 11,0 m
3 RY M 11,90 0m 20 gz oo o 11.4 0
4 8 o 11,2 0w kL o1sr oo 11.4. .
&5 36" 10,6 om0 8o e 4. . v 10,7
6 g oo 10,6 m K 160 om 1l om
7,,

& " 109 24 0w 1.2
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Fpproximate ‘ : Approximate
Listance Distance
‘ Observation  Trom west Obssrvation Froa west
- Tamber Abutment Llevation umber fpatmeat  Zlevation
8 51 feet 10.5 feet 25 180 feet 11.% feet
9 Ga i 11,0 ¢ 26 90 v 11.0 .4
10 67 n 11.5 " - 87 190 o o 10.6000
i1 72 0.6 ¢ 28 =07 i 10.7 o
12 81 " 1led £9 218 i 10. "
13 av v 11.0 = 20 L3E " .4 ¢
14 98 it 11.3 " Sl 4D 16 7
15 110 » 1.3 » B2 250 ¢ 16.8 ¢
16 118 " 11.0 ™ : 33 25¢ ¢ id.g. "
17 : 125 T ¢ 11,0 34 270 " 10.8 7
‘ 10.6 ¢

35 =77 "

inimu elevation i0.0  feet

saxinam " iL.5>
Average 5 1.3 ¢

The following elevations were also taken.

Loncrete wvest end of dam 11,028 feot
w00d " wow i 12, 0% Y
water surface below dam '

near tail race Get2
Watler surfacd 20'above crest - 13.69 ¢
water surface &t crest - 14.29 v
sater surface abt bridge 15,69 ¢
468t end of east spillway,

top of concrete crest 12,02 M
Bast end of east spillway,-

Pop of concrete crest 12.32 *#

ue to the dopth of water over cfest and high velocity it wes
impossible to determine the el :wr ' iin of the plonks placed on the concrete
at any plsce other than at thy eads of the dem. Fron the enarance of
the sarface of the water ns i{ wwised over the srest tie writer is of
the opinion that &t the time of tue iavestigstion the plruks were off or
pertially off for mnearly 100 feet £t the esst end of the wiin gpiilway.
At the time of the visit of Pebrusry £1, 1917, all the planits vere in
place 2% an aversge elevation of about 12.20 feet or .74 foot above tie
concrete crest, equsl to sbout four or five 2" plenks.

Determinstion of Glevations of Bench Mariks or other Points to whnich
John Hader referred iis levels of 1908 ~ 1909,

dre. Hader took as his datum *the elevation of & bench mark =t Fort
Atkinson described by nim; (prge 87 ix. A, submitted by lir. Jeffres,
hearing held 12~13-16) as eugraved on the esst corner of South alutment
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of tne railroad bridee a2t Fort Atkiason end is elevetion 26.23 feet. 411 of

nis elevatisoux are referred to thies bench merk. buring the trisl the elevations
of no other beuch morie were introduced, verbtsin elsvatious sre hovever gnown

on (exhibit b introdaced) end the elevetions of other bencﬂymﬁrvﬂ ia the vicinity
of the dem heve been furnisted by .. apcimiell the engineer who sssisted v,
Rader in makin- the orisinel sarvey snd %50 is now mrking investi ebions for

tre plodntiff. e Korst Of the Janesville Slectric vo. was intorviewed on t.e
site of the cam bat could fuaralsh no iaforietion relsii b0 berch meris 10 which
the old dam hLed been roferred uor elevatlons referrcd to the precent Crect.

Cue of the most peramenent merys found, of which the elevation had
been determined by dr. Hader was o chisel draft on S.w. cOrner on top stoune on

downstresm end of second pler from vest ead of the higwey bridge, Just sbove
the dam, ‘ .

Alevation Wis. H.B. Com. datum 17.60 feet,

Blevation ¢s used by John Hadsr, reporied by
Ce g.,ﬁocvwwll 20,26 feet,

Gorrection to reduce 1wcﬁr's nlLv ions to

ilge Mol vome Gutun = 9,56,

o other bench werks were olso tied in with levels ss fo

Ilowsy  Uhlsel
draft on top stone, soutiwwest corner of hOVJuvream end of flr“t bridge pier

from east ead of briége.

Wlevation Wis. 8.R, Com. datam 17.37 feet.

wlevatiion as used by Hader snd reportel by C. A. Hoclwell
Correction to be used to reduce Neder's elovotlons 10 +iS. Hel. Uom, dntun
Crisel droft on top stone of esst bricse abxhuentkdownﬁtreamwsida, e
Blevation kis. .kl Come datia 13,24, S S

Llevetion as used by Neder snd rcporied by Cs &, Rocizerll = ’ S

Corrcotion to be used to redace Hade's slovation t0 wise RuKe <ome. detan =

The preceeding beuch marks ore deflaite points located on a structmwe . 7
which has beyond all doabt rewrined unchrnged during the lost few vears. Humer- :
ousg other bhench mrks are shown on isders mepn n"nitlt ») of the dom &8s ullogso

folnt on downstream west sbutant of bridge.,  Slevetion 25.57. Point
coculd not be located, ‘

two poiats on esst wall of ta il roce, clevation 1¥%.24 feet, 2ud 23.60 feet.
Tiiis well hes been removed snd therefore all trece of bench moris @oqe,f :

Polat on west well tail race, elevation 19.05, This wall hes probably been
chongad as th& point Could 1ot be located.

£oint on stone of erct sbutment to second gote to wheels from west bank.
At the corner of the wa.l where this stone was, the present sypearance iz, that
3loue on whioch bench merk wes mwst likely hlaoa& has fellen offe  the alev&tion of
the waior table of the old Li;unt and Povwer plant is swown 2% an ¢levetion of
28.00 fuet. A dofinite point is shown on the mevn, (exnibit B) as the north east
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coraer of water table, slevation 28 00 feet. GTince the fire which cestroyed
~tie old plent, concrete hes been placed on top of the old floor, the water
toble st the worthweat corner is however voery clearly defined. .o Powers,

. the present operator sand who 2lso onnrated the old plent, steoted that toe
- point used by tie writer was without fuy doubt the o0ld waster %table ‘Llevation
os dete: ﬂL-eﬁ by writer = 135.07. vis. i.H, Com. dobtum elovation ueterminad

by Jader = 28,00 feet. Correction to use to reduce Li-ler's elevatlonsyto diS{
Rells Come dotua = ok fe_s‘c. : ’ : G R
S e Phe elsv:tlou of tne tap o>f t e west mbatueut &s ghown by ¢xh1bit B
~at an elevation of 25.00 feet. “he ele vation of the vresent sbutment
represents Closely the eleJLtlon of the old abdtuﬂuv end is ot on clevetion
of approximately 15.45 feet. fThe p01ft is not as well defined as t“e remsin-
der of the points siven but is probably correct within .20 feet.

. The diff ereaoe betwesn Yader's dctum and the /is. He.R. Uom. datum as’

determined by pBBbqudinW vaels see;~ very coasisteat snd & correction factor
=9.40 feet is uudoubtedly correct within .17 feet and can be used to reducs

«ader's elevetions of the crest of the dam as shown on exnibit to wis. R.K.
Com, datum. L : SR ,

: : The elevatio . of the orest of the dam & shown on & mep sabmltted £s.
. exhibit B in the trial referred to at the bhglhhgn of;thls memorandum is
20.66 feet or reduced to preseint detam 11.26 feet by the correction factor of
~9.40 feet. Uhe elevation of the 60! built up planx section which was in
place whea ilr, Halbert made his investigatioa end wh tich he believed to rg-~
present nesrly the elevatlon of the crest was found at an elevation of 11,11 i
feet. The average elevation of the 7,80 feet of concrete spillway at the present -
time is approziamtely elevation 11.55 feet. The average elevation of the 83
foot gpillway section is 12.15 feet. On top of the .80 foot concrete swillway
ection plank heve beeun pluced nllvh during the winter nad an average elevation
;of 12.20 feet. On the basis of the £zcts as presented the 7180 feet of coacrete
crest is built &g gproximately .35 fewt higher than the crest shown on ‘exhibit B,
the 56 foot coucrete splllvay section is built 1.0 feet higher and when all tne
_planks were in place os duriug Febraary 1017, the 380 spillway section was 1.0
feet higher than the old crest. : ' ‘ : ‘

Stady of tha “ffect of Aarthen ﬁmhankmen on the heau.

¢nw earth @mbﬁ‘.,ﬁut or old co"fcrcam a*ove ti:e-concrete crest has
much the same effect unen the nead in the roud es would 2 brosd crested weir.
The surface of water or nappe wnile flowing over o brosd crested veir ‘becomes of
wearly unifora depth over a Cthulusrable portion of the downstrean top of the dam
or weir. Type "u" Flate (1) suows tie tusoriticsi nappe in flowiang over such a
“wWalr or dam. A critical obscrver of tus woter flowing over tuoe Indlan Ford Dam -
g . ag it is 8% preaent moald belisve thgt the bed of the river above tne dam were',gj,'
" : higher thon the dem itse tms is Cue to the inecrensed head necessary to carryi
uater over a broad Gresrﬂd welr and not to higher clevations as is shown by soundﬁn“ ‘
and levels taken. In order to determine approximetely whet effect the earthen -
embankment hes on the head & study wes nede of -the flow over & dasm h&ving a2 flat
crest of .93 foo; wide 2nd one hoviag & flat crest 16,30 feet wide. See types "”"*;~
and "B" platexl. e top of the conurete creet ‘&g approved by the commisd on to be
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. : The fodels used-in the welr exrorilents were of pldned matched timber,
' - Incotusl constraction end os inthe case of Indian Ford the a-proasch to the

dem is of earth, bowlders and possibly broken stone approathes which would
require o Cousidarably hizsher hecd then tneil siown by the experiments, Actual
2 . S

e :
elev: "lons of water surface &t Indisn Pord 2t 2 heed of about 1.6 feet showed
0.4 foot fall from z point about 16 feet above tie dem to ine water sarface
at the orest of the dam or about wice the computed increrse in head for the
sae stage. ‘ o
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