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4. The fo l lo w ioa  t a ’ C F.i l a t i o r .  is a suxmnary of f ir st  costs including
contingencies , engicee’ ing cr~ desi gn cos t s, and supervision and inspec-
tion costs for projects  r ecor mser Cded in this report .

Project , First cost

Mul t ip le  pt~rpo se charr ~el~
including locks ar d dams $568 , 738 , 000 (1)

Lakeview Re serv oir 31 ,180,000

Aubrey Reservoir 34 , 073 , 000

Roanoke Reservoir 16 , 900 , 000

Tennessee C o l o - y  R eaer v -o i r  137 , 138 , 000 (2)

West Fork F lo-od t ~ay 17 , 809,000

Elm Fork Floodway 16 , 823 , 000

Dallas Floodway Extension 14 , 327 , 000

Duck Creek Cha nnel 5 , 024 , 000

Liberty Levee 2 091,000

Transmi ssion a-~-’ pump ing fa c il~ tie~ — 56 ,643,000

Total $900,746,000

(1) Excludes cost of lock s , dame , cha ’~ne1 an d apo-urtenant  f a c i l i t i e s
required for navi ga tior. !hro :g h :he Ter ~ieas ee  Colony Reservoir ,
estimated at $42~ 884A LG20 ,

(2) Includes an esti tre ted cost -f 54? , 884 ~2C for navigation facilities
in reservoir.

5. AVAILABILITY OF CON~ TrR~ C. TION MAXTRLA LS . - Sources con8idered
herewith are releva nt to the av a ilability of conc r et e aggregates , riprap ,
and bedding material , The upp er region of the ‘Trinity River Basin , from
the northern extren~i:ies of the sater shed , throug h Dallas and Tarrant
Counties , to the ir ters e ct ion of the Isin ity Rive’~ with State Highway 34,
has an abundance of c,or ,atTuc t ion mate rials. ~ru~hed stone is available
from a number of conr~ercia1 source s in Wise C c’-t y near Brid geport at the
northwest edge of the basi” , sri from o-oa’~rie s in Kaufman County near *

Terrell to the ea st , That po:r ior . of the T~ iri ty River traversing Tarrant
and Dallas Counties ~.c f1a~-ked at varlo ~~ po irtt~ b y sand and gravel com-
panies producing froxr the I”i—sty River or its tributaries. The upper
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central region of the Trinity River from State Highway 3Z1- on the north ,
along the }~ varro -Henderson and Freestone -Anderson County boundary lines,
to Long Lake , Texas, has limestone formations in ~~varr o and Freesto ne
Counties that could supply ample quantities of crushed limestone . Current
production is limited , being u~ ilize’~ primarily f°r highway construction;
however , the potential exir i~ in these sr~~ s for prod~~~t ion on a much
larger scale . ix~ a~idi t~ cs~ t here ar e p~ t ’1~nt ia i a c . ’~ ~ f’ sand and gravel
along the Trinity Riv’er i~ . ~h~~ s ~~~~t t~~ which could be developed for
construction cf the p~vpoaed locks, ‘taxfla , :CCI~~C C  er,c - The lower central
region from bong ~~~~~ i-c ~~~~ ~~ ~~~~~~ - ~~~~~ Lon -

~~~~ r.C’ Ir in~~y River with
the northern Polk County l~ae lacka any ~1~ a~’Ie c-ommercial materials
presently being worke~ ; however , a po’~e~ ’tai so~c-:e o~ ss~r?~stone exists
in northern Walker County whi ch  riould be used as a source for road and 9
riprap material 0 Hauling cf mat~trials woul~ be rt-o ”4.ir~~ fr on the existing
resources now being mined rear ‘rJ’ar :r~~ Temple, Wa~c , ~r ~rc~t t . t~~~ F
previously mentioned ~so’~r~:c~ ts~ Ma’~’arro. F t-:’r~-~ and ~A~ ¼”r ~~unt:~~,
depending upcn the spec~.f::’ pcrt ic ’c  :f ° r~-~~~o.: i-i wh .ch conF~truetion
is being accompii~hed, Haul ~ ~~ar4o-~.c- ~‘C~ 1j range from 50 to 70 miles
for sand and gravel, and from 25 tc 70 miles for c ru s~ ed stone , Projects
to be constructed in the lower regton from t~ e. northern Polk County line
to Galveston Bay would utilize potential sand and gravel sources located
adjacent to the Trinity River in Liberty and Sat Jacinto Counties, in-
volying maximum hauls of about 50 miles , Sa.nd and gravel materials could
also be obtained from resour .es n~~’ b€ i.ng mined about ‘oC- miles west of
Houston , or from near Lake Charle~ 9 i - ~i~~i~r~a., Eithe r r ea ’~urce would
entail a haul of about 100 miles,

MULTIPLE PURPOSE CHA~~EL

6. OVERALL STJ?v~vIARY , - The ro~~i ocst of ~J ~Ee ILultiple purpose ~hazmel
extending from the Houstc r Ship Channel to the R1’~ers~ dc Drive bridges
in Fort Worth , Texas, In ar c~o~~~~o-~ -. ‘:~ th the plan of imprcr?e~~nt described
in appendix III , Is estIn~~o~~ aT $~~~ 0f l~ ,7lC~ as eu~~~ r ized in ‘.able 1,
which excludes the Scat of e~ a ’~r~~~, .i ooks~’ 9 da~~ &n~ appu:~ s- nant facilities
required for nav i~~ tion through the r~~~s~s-~s-. (‘CiOfly Reservoir. The cost
of the channel and navI~~ tion fsat .ur~ a i~i th~’ T~nneasee Colony Reservoir
is estimated at $142,884,1t20, a~’ shown Li table 1. The cock . of the navi-
gation features in the Tennesaee~ Colony Rese.rvoir are ineli.vled in the
estimated cost of the Tennessee Colony Re~ser4’o~.r~ ~or th~ purpose of
determining the allocation or •~os’~ t i  the r’~~ ervoir pr’o~~ .’ ’ i purpo ses ,
which is considered ifl append s L The eEt .ima~~ 1 .cet of the multiple
purp ose channel in desi~~ated reach~-c be~ -~een the Hc-~4ato n Ship Channel
and Fort Worth , as given in table 1, I~ pr e~~ nted ~“r u~ e i~i determin-
ing the allocation of cost of the mult ip T~ pur po~” ~~~~~~~~ which is
also cons idere d in appendix I.
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TABLE 1
SUMtT~ Y EETI ATE CF FIRST C~~ T FOR PROPOSEX

~.~T~~TI~’LE i~~tpcs~ miEn~y Rr0’n~ O CATTEL TO FORT WOW]

: U ’ ~cr rea~ o : ,CF ~ 1 .; f : 
—

.

:~~‘iStjn  3~i Lj .  : .~~~ ;: & :,:o ’: ii~ : a ,t:, r 1zet ~~nessee L~’Co~ &
C~.a~~.el to : rescr-,’Jr t : ~:,a:o~ci to •. :- iooy tarn :

Co st : oP:-or reac~-. ::‘.eat of a ’,~ o i r - : Li~ ’~roç to to Lock & ~~~ Five~J
classi- : :‘ ~ a ’ifl’: cha~oel e” o oosce i~-~ ~~~~, - Creek

t Z_ tcrt~ C a l ’  . y ’~~-. : ~~~~~ to (2.7’~.~ tc
:0 ‘ .

~~ ) ( ‘ 7 ~~_ - • . °) :  - , ‘.) 
— -

A ia”r~~’ . -~ :- _ ,~~:.-i .~ 
— ,F~7C .~ 3, -~6-~,’~:1 ‘~o ,~ 2.’2. 2. i ,97O ,~~

‘2 , -: , t 2 . o o  25% 12 ,° 2.I . !~,67C *: ,.~~: :,~‘ T O
‘0 1 ‘ l19~~~

, ~~

-‘

~~~~~~ 

5 
- 

‘ 5 5  ~~~~~ *0

n o  
— ::~~~e Eone 12,2.2. ,i 2  ( 2 )  ::one

- :um~~: 2., - . . 
- i o ’.e l2.~~’:5,J~-2. ( 2 )  E ,392,

‘~ 0 ‘ ,T~*~ t , ’ s , i ~~ (2)  55,
‘ - ,BOO ~~~~~~ (2 )  32,

C narn on2.oa t ion 1~, ,ao “one :~ 679 ‘~~I. , ’ (2 )
& oc ~~ur lines ‘ - ‘ ‘ -~ ________ 

(2)
‘ :aL r~ i;ca~~ 0-s .. ;,. — .~. , T1 (2 . )

— -‘~~~:_ ~~~~~~ e e , ,112 ,
.000 ,~~, 2 . 2 .,57O ~~~~~ ‘ -

- *  . )  F :‘a 1o 1 raiLroads & ~~~ ‘ .‘. .;‘on .,~~e ~~~~ 2 , 2 3 , 2. , - 
‘
~~~~

a ~~~~~ ~ ,i $ — — , 17,

- -  can: L :d: -:o :, ,3 00  ~~~~ : 2 . 7 -~~~~ 15 ,2:~ 777,
2’-i].oi ogs, ~~~~n s  & uttli F , , oo  ::.:ne ::..~e - , - . . , 255,~~~ 765,

cq~i t 
______ 

26~~
A’ o’o~~-otaj o ,o ’,r iot~:. ~~~~~~ - , . - , 

- 
. - . : - , .

‘ - ,~~~~ -~: ~~~~~~~~~
o 25 , — , 

_______ ________ ______

Total : :~tr’~~t . ,  ~- j S t  ‘~~ -~- 3~~~
, ’ . ., ,  ,

~~~~~ 
* 2 ’ ’ ,11 ,5 . . , o ’ o , ’ -~~ i -+ ,9~~,( -  . ‘ )  E gi necr oo~ & oesij. .1 ,5 :.1 27 , -‘ - . . 2.2 , 2. 5- ,:~~: :7. ’ ( , ,L2.

(~‘1. -) 2.-o~~erv ‘~o A adninistration ~~, 5~~, 5 5 \ ’  5 ,  “~~‘ 1’:, ~~~~~~~~~~~~ 
, - ________

T:’tal :nol’iding lan ds A. xoaCcs o .  , ‘ ° T  ~, - ‘ ~~~~~~~ 
: , :5’:,~ ’:: - - 5 , : - : , . :  ti- -;-

~~6;
i.E. Coast Guard na’~i~~~~~ ’o- ~~ ds . 0 2  . . . .o 2. 14 

, 2 :- , :: 
_______

To~a1 i’j rst c’ st including cost -~,~~ - ,‘°Y~ ‘~~~~~ - ,312 o-7. ~.‘: ,A2o ,-.2 117,653,
of a~,’i~~ t i-o n facilities 10
TOF ,nessc-e C olony reservoir

Total first cost exclu~.ing cost 6,771,690 7,’oSE ,330 2 ’~ ,7 ,55, 2.’, - ( ex o lo t ed )  117,653,1
of navi~~tion facilities in
Tennessee Colony reservoir

(1) All costs for authorized channel to Liberty are excluded.
(2) Costs for lands ari d relocations within the Tennessee Colony reservoir are exolude.i .

rICTE : Costs of $l~35, OOO were expende d on the multiple purpose chanrel studies .
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TABLE 1
~.TE OF Ffl1.ST C C$T FOR ORCI 2 .SED
(TY R T1T22 0112:EL 00 FORT ‘d. AT::, :‘too~

: 2.ve-”dlo : I~ 2.1ar De llas : i r t ’~s , r t o
I : - onessoe : Crc.’: & : :ro 1 : to . : t o r o i  ,s : :. ‘t ;ay : ‘o r . . . . . :
5 : oo .ny darn : i’o . i 2 . ’ : : . i c l u i L n C : ‘ai’. ao : 20 0 : O o .  :1

to Lock t :  to Five-aile : 1~~llas L~illa: : f .  : ioo ’oIO. C
2.n~. o. 12 . ‘ i’eek : O r r J o ’os .o ’~. :5.ay - (~~s1.l . O , .+ .’~~ + :
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3 . 5 ) :  5. ,~~\ 322 ....) : 075 .7 ) ~3l. ) , : 
- 

‘ . 1 ( 0 0 . ” “ . : * ( 2. ’
~~~~~~ . o 2 ’: ; . . )  : (c .o . :5o .3)

712. 2. 3+ ,;~2’0 ~ 2. ,~ ‘ , ,  2 L ,~~’ ’ . 081 , 150 .~ . , ~ 2. 1,5 15 , 2. :2.5,-I:-: 2.
0 , ;. ‘ ., ‘ ‘ . 239; )O -.1 . , ‘50

701 ‘ ‘ 0’ , , ‘ .~ )C a ’ ’ ‘— __L,~~~~~ — — 2 .  _ —---2-_ ~~~~~~ ‘ _ —____

Lco 
~~~~~~~~~~ 

, - ,- ‘ — ‘ ~~~~ 
* ‘ * ,

. 
‘ 0 . • ‘ ‘ *
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)O0 ( 2 )  0 ,5)2 ,000 - , ‘ ,.. C ’  2 , ’ :-~, 1’CC ’ 12 , 555 ,.-DO .-~~~~ ., I : 662,300 .-- , - ,

55, J” 2 , 4 ,i’~O ...C2 “0 2
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c
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7. The total estimated first cost including 25% contingencies
engineering, design, supervision and administration costs, and annual
charge s of the multi ple purpose channe l are as follows :

ESTIMATED FI~~T COST
MULTIPLE P1JRPOSE CHANNEL

( Including Recreation )

:Houston Ship :Dalla s to
Item :Channe l to Dallas :Ft.Worth : Total

Lands & damages $8,410,250 $ 2,821,830 $ 11,232,080
Channel & canals 136,077, 100 22 ,626,190 158,703,290
Navigation locks 186,046,900 35,563 ,600 221,610,500
Navigation dams 44,820,150 14,607,800 59,427,950
Highways and bridges 26,457, 480 33,855, 400 60,312,880
Ra i lways and brid ges 16,614,000 18,181,260 34 ,795, 260
Pipelines 3, 290, 230 585, 180 3,875, 410
Powerlines 594 ,600 379,200 973, 800
Conmiunication lines 182,540 1,107,400 1,289,940
Water and sewer lines 201,160 604,800 805,960
Access roads to locim and--darns 5 ,743, 150 909,100 6,652,250
Permanent operating equipment 1,047,3140 312,550 1,359,890
Buildings, grounds and utilities 2,797 ,040 699,200 3,496,240
Aids to navigation 470,000 36,000 506,000
Recreation 3, 163,460 532,800 3 696,260
Total first cost $435,915,400 $l32~~22,3lo $568’~1’37,71o

ESTIMA TED ANNUAL CHARGES
MULTIPLE PURPOSE CHANNEL

( Including Recreation )

:Houston Ship :Dalla s to:
— 

Item :Cha nnel to Dallas:Ft.Worth : Total —
(10 yr.constr .period)~4 yr.constr

period )
Federal Investment

First cost $419,428,100 $117,601,000 $537,029,100
Interest during construction 60,292,800 6,762,100 67,054,900
Total investment i~ 9,72O,900 I~J~~363,100 604,054,000

Non Federal Investment
First cost lu,487,300 15,221,300 31,708,600
Interest during construction 

— 2,473,
100 913,300 3,386,400

Total investment - 18,960,400 16,134,600 35,095,000

vI-6
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1~STIMATED A NNUAL CHARGES (coNT ’ D)
MULTIPLE PURP0SE~ CIii~. L ~i1L

(Including Recreation )

:Ho:o-otor , Snip ;Dallas to:
Item ;Cha rtne~~ tr’: J~~llds.Ft.Worth : - Total

r I E yr ,c o n : tr . p er ~ r .d )~”T y2 .~ 0 - 01

period)

Federal annual charges -:

Interest on investment $13,792,000 $3,5 75, ) .407 $17,367 ,400
Amortization (100 yr life) 858,700 222 ,600 1,081,300
Operation, maintenance and

major replacement 3, 121,1:- u L..1,505 ~~~~~~~ 2c-0
Total investment ~.Cc, 7~2,3Cci 539 . 500 22,311,900

Non-Fede ral annual cha rges
Interest on investment 568,800 484,00o 1,052,800
Amortization ( 100 yr life ) 31,300 26,600 57,900
Operation , maintenance
and major replacement 145,000 144,900 289,900

Total Fede ral annual cha rges 745,000 655,500 1,400,600
Total annual charge s $18,517 ,500 $5,195,000 $23,712,500 L

Note : Interest rates are 2-7/8% for Federal and 3% for non-Federal.

8. ABEA L GEOLOGY AND TOPOGRAPHY . - The Trinity Rive r Basin includes
the outcrops of forxoations belon~ in~ Co Ch o following geologic periods :
Pennsylvanian, Lower and u)5 0’l ’  Cretaceous, :.ucene , Miocene , Pliocene , and
Pleistocene . The larger stream valleys conta in deposits of alluvium ol’

Quaternary age, which includes Pleistocene and recent deposits. The
Pennsylvanian formations outcrop in the northwest corcer of the basin aria.
dip stratographically to the northwest. The remaining formations, which
lie unconformably on the Pennsylvanian, dip easterly and scitheasterly
following roughly the general direction of the Trinity River from Fort
Worth to the mouth. The southeasterly dip of the s t rata  is greater than 0

the gene ral slope of the land and consequentl y, the outcrops of succes- -‘

sive ].y younger formations are encounter-ed prcc~ressitg downstream. These
formations outcrop in zones of vary ing width which traverse the basin
in a northeasterly direction as shown on plate 2. The t opography of
the basin is depicted on plate .3) which shows that the genera l land ele-
vation rises gradually from a few feet above sea leve l near the mouth of
the Trinity Rive r to about 550 feet on the 5 nterstream divides in the
vicinity of Dallas , thence the slope of t-h~’ land increases to elevation
1250 on the divide in the northwest corner of the bnsir :. Un le oc ot-nci ’ -
wise stated, elevations given hereinafter r’u ’er to U. ~~~. .5’:a~ 2 and
Geodetic Survey mean sea level datum , which is ostablished 1.36 feeo
above U. S. Corps of Engineers mean 1.c~ t .j d ~ .i.’i~ on near Anahua c , Texas. 
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9 . LANDS AND DAMPLGE3.-. The l~ n-~~ r~ :- - , :’c~~i fcr co c”t,cn and
mainte~aace of the multIple pur~cs-! ~~~~~~ font the6 Rout co~i 5n,i.:, Channel
to the Riverside. Drive ‘orldgas ir, F c -o W :rtic, ezas , ~~ - a.d-~c ands for
channel rIghts-of-way, constr c~u c .-., s~H n~ r~~~~~~ ce spoIl ac’eao, acc~ s-3
road rights-of-way, lock and 1&c t~~~~~ ~ o-L ; HtCc-~use €~r~ a 4  Th~ :so~ltiplepurpose channel invc ves a11 o,r~’-~ -~ :1 t~i’~. :~~-::: riea,’riiy tfz :‘~d areas
used for limited grazIng to L~~~It  t~ -r- ..;6~ ~arroing an1~ grazIng aods as
well as areas classified. as po t~ ci .~~~c :  Lani-.~ ~n ~he ~~~~~~~~~
Worth area . The land values I c c - s  t - c ~, rc5 6-~ o~rpcs- :,t-~nn~1 poo.~ect are
based on the findIngs of a grou~- ~-~a ~~~s

8c- ~ :~aosa a~~1e ~r 1501. The
channel was dIvided into 88 ~e~~ €~ o -c ~ 0 0  ‘- i :  -

. -rent oas v~~~~~ate0by a survey team to f~ tar iite ::e ‘~r~ i~~c~ fc...r -~ r~e’ oralcce of all rerictc’edland.s .

10. INT~~EST TO BE ACQ,U ).. ~~~~~~~~~ ~~~~~~~~ ~~~~~~~~ •‘
~~~~~ ~~~~~~~~~~way, spoil areas , and a’~cess rn~~..c -~c.u -i he red. on ~. perpetual ease-

ment basis with mineral cx oc’ tH-o c-u t  -o tu. t-:. to the 3over~ment- t s rIght-
to regulate such velopme~ t to . t~~u .er .:cs c. -;‘il! o” n ~~f ~ r20~ ‘, -itu the
primary purpose of the -c ,~e-o -~ A I-~ ~~~~~~~~ 

-~~~~ r s .  :r 5e:;~ v~,th ni neral
exploration Ii:-Ohso~~~~ -son cc ~e a: :u:  c-’~-o fcc” ~~ lock arid l’uc
sites and pubiic use ace-ai~. St o’n~ c”e a.,:- s c -  ~~‘ca , oi~ t,n~ gn~areas within this project ~~~~ — Hier:-c~ to be ~Ic~ te:t interestof the Gover~~erit to place a : — t c : : r c A m  -~~

-: ~:~,-~1-: - - “.~ on rc.’t~ : ti;.ar’ a:~~u
4Are

o~mership o± the niner~ H .

11 CRIT~~ IA RE~~ :E: TO TJ€ T’. - ~~~~~~~~~~~~ - uuann~~ I i€ ,~1~~:- 
.- ‘f-wa y

were cornout-ed on the of -- - tY€t ri~~~- -~~~~ -- -
~~~~

- ~ir: 5t:~ 5~ H~yond
the top of cut of’ to~ o”:’ - - -1~ co. — .., ‘J~ ~- - - - . i - .-~ nc’-~~ i~part y or wno .tj w~~~H a cect-.cn “to :t~ it ..~.t -o.uc ~~~ tu.~ n a
m~nim~~ of 50 feet c~’ r i tco-cf  - 2 - --e. - .TH -~~ . r t ~~’~ t’~~-Th C 0J ’Y 01 t l C
river. Chan.nel e:~cc~~tt~ ,:-r. H ‘ sse - c ;c.’L-~ ~1 -r-~c - -f 2 r€c~o;: c~c”,sL ~..o Ivertical arid the ad~~ ttncc~.i 3~ -‘

~~~~ 
-
~~~~ ro-co - 

~ 
-. -• i on 0~.’ 4 ’. cI the

channel should ~e c-~~~~~~ ’ct tc o/o:”~ care o~
’ ~~~on~ - - ic-.~’c ;:h~ r e  o~-~s-1e~and also provtoe for rrc’csT~~ ::c c’;-c’~- • ~”~ cc :f ~~~~~~~~~~~~~~~~ 

‘ 0 .~~ ‘

proposed cha nic~cJ. -~nciec-~ c~c-ul--t c” r ru~ 
-
~~~~ :- . :o- t.’~ ~~‘ V~ ,~~~ •—‘i:i~areas o~ ~~~~~~~~~ ~~~- - r 4 - — - ,p -

whenever pracoi ’tu~
.. ~~~~~~~ ~~~~ :~~~~ -~--~ “- “ :~~t :~ t c ’ :~ r~~c~ cc ’

sever€~ci T1a~cd.s ,

12. R’~~ -o 5,’ .-v:o  
~
‘,, -- ;“-

~~~
‘ ~~

‘ “
~~

. .- ~~~~o , , ‘. .  ~~~~~~~ fcc D~:~~
locks, dams, esiJ,a,nc.3.e~ ~~~~~~ “.c- ‘c .. L’ u- -cc- :- .: - c~~roads would. 5-c p~ooiie i - ~ .~-:: ‘0. - i c  a. .l • ‘-- v~ sr lc.:’u’ SO.’. d.~oc
sItes , Land ro~cL 1 0’. A. f : o-. 8- ’. ,.  ~~~“ A  ‘-~~‘~~ 

— ,~~ 
~~~

rights -of.-wa~ 1~~~~~~~~ t-- o ’~~-’ ~ c - - -: ‘ A.c . :A :t ‘.~~r i~u
tion, Whe -~ - cx S O HF i, ros, - 8, o” ~- c . - : - . 1, e- : i t~~n~~ o- s €z ’.t~~-• - : € : -~’tv
for the improved. r atc ~~~~ C - ~~ .’ ’ c.s ‘ .‘~~~~ -- -t i t~n tc~~rights—of --way wo~.Lc1, 

~~~~~~~~~ ~~~~~~~~~~ ~~- ~~
- 

~i- :o-- ; - -n~t.

13. A lar.f. c~r~~-, f ‘u.rc~ 
5,~~ ~~~~~~~~~ ., ~~~ - 

-~ • ,-  8 A

statior~c to be -:.c~He-c t:-~ . ,4 A .. ): ~n _ , ~, . 1 ’ ~~~~ 0 - c u .
as re- cestr6d cy C ’mr ’cd.c ’, F, ~-5’- .-~ ~ o- • 0-~~~ ~~~~~~~~ 

. -t , ~~~~

Loulsiam~, TI-c itt ‘f ;r’..~ :.-,-c ~~
-‘.. . ‘ ‘ ‘ 

- .““ ‘ ‘~ 5, .” -,n:; on
riot e~~ 1c.~~ tLy ~n- u_ -u c- - . ~~~ 0 6~~~’~ A~~~’~ - “o r  A . ‘-~ t~.~: ? c ‘€q 

- - - - - --‘---S_~~~~~~~~~~~ , ‘ , “ , “ ,  - - - - — - - - —- -- -~~~~~~~~
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TABLE 2

LAND REQU~~ED FOR MULTIPLE P~~P0SE ~~INITY RIV~~CHANNEL FROM HOUSTON SHIP CHANNEL TO
FORT WORTh, T~ (AS

Rights-of-way (acres~Lock &: : : Spoil : Severed
Pool : : dam : Access :Public~ ar c-a: : lands : To~ a.l
Number: Channel : sites : roads : use :( a cr c :) ’, 1): (acres) : (acres)

Tidal 18 - - 205 ~-50 - )423
1 288 - - 125 1,715 2,570
2 )408 11.8 6 13)4 i,)4Ey 578 2,61i.l
3 596 11.8 83 50 1,221 l,~i-lO 3, i,c8
11. 585 50 15 112 1,28)4 1,01)4 3,060
5A 170 30 21 137 80 - )438

5B 1,116 30 - 13)4 3,31.1-6 - )4,626
6 965 2-i-3 67 171 2,377 79 3,702
7 711.7 58 79 181-i- 2,)495 836 )4 , 399
8 )483 Li-li- 27 50 1,236 2,11-27 ‘~,267
9 518 Li.Q 72 50 1,31411. 1,252 3,276
1OA 58 30 122 137 - 387

lOB - - - - - - -
11 - - Li-)4 187 - - 231
12 529 1-9 61 112 1,000 1)42 1,893
13 11-31 1-8 23 137 81i-3 66
111. 303 1-5 2 - 586 668 1,601i.
15 1)49 1-3 11.6 62 311 85 696
16 217 li-li- 2)4 12)4 107 960
17 565 51 6 12)4 375 811.5 1,966
18 291 38 2 137 330’ 73 871
19 308 37 7 59 2~1 192 86)4
20 267 11-2 22 59 238 71 699
21 166 2-i-i 2 112 138 23 11.82
(2) 151 2H 395

Total 9,329 859 731 2 ,602 21,331 10,55)4

(1) Provides for both construction and channel maintenance requirements.
(2) Requirements for flood control p crpuse upstream of the spur :hrucicel

to the Fort Worth terminus .
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14. The plan of improvccce:t for :c° :-~ o~H:eo r c t : e
channel to Fort Worth , Texas. pr o::sec ‘ - -

~~~~ :- --
‘
° - -° °- -‘-

~~~~ 
a:e~~ ‘-i tch

access roads thereto, incIHtn~ o e-cary re:re ~.t.~ -’ca ~ t. - .~ _ _ t : e c -  be
provided along the route of the S c c .’ ’ , ~~~~~~~c~ r:,’ :r ’;~ s :~at:on
indicates that a total of 2~350’ “cc sn--. ‘.:-,Ld. b~ ;cccci for
the public-use areas and a~oocct 252 -~~~~c ~;oHi be :~ ;nr~~: far acc~s~-
roads exclusively related thereth

15. The lands required on .Htion ‘.o the la-ods for tnc autho ri zed.
channel to Liberty as modif ied cy the r~~c : t r s-i~~i Wa 2is’,Ille F~eservotr
project have been included in the muftr-H :ur:ose channel e,~t irnate .
Lands now under perpetual easemert to tOe ~--Hrai G-overrime-r~t f~ r the
completed portion of the 9 X 150-f :.o.° c~~~u~t : Lcher’ty project) from
the Houston Ship Channel on its ~, t :cs,c, e n H oc  at c noi*~ ‘-“ ‘e 2 3 . 2
are sufficient for the proposed deeDer.ing of the ~hanne1 to 32 feet .
From channel mile 23.2 -to Icck !~‘c. ‘2ou~te~ ~n the W~l1~ sville Dam at
mile 28.3, approximately 18 acre c- o±~ ad-tH:- -’~~ r :R t - cf - w a y woul d cc
required. to provide for easin g of a bess In on ’- - r ov ex . The bend easing
was not provided for in the -~uth :-r t :H ~ ‘ou:1 - r f cco be-cause the
rive r channe l was then considered ec~at~ H’r ne’o L~~~tt:-c: t . - Lot-e r ty .
An additiona l 311. acres of rig1-.t s -o f -~w~v u’cuH o” occ ~~:rcci ~~-r  ‘one m-.4it iple
purpose channel river cut--off o r ~nneri o. at ~c : L o vtj~ e pr3~cses in t h i s
report . ~ cc1uding the pc”opcs-~t ’oerca ccro~ -c -ni --c ’ --  f f  :cann~’c a1i~~ment
at Wallisville, additiona l land.c- wtl t  O O ~ r -  r~ c~~ :-cd f — c’ the proposed
deepening to 12 feet of’ the ~rn:orct5~~~ec .H’n~ -~ i fr ~~c anrie1 mite ?3.2 to
35.5 . Between mIle 35.5 and -7H ~

- “
~~ o ’- : : : s c-c  h”’c i ~f t.c~- ch ~ nneb to

Liberty, lands -~ouLJ. ‘cc rc-cu~oed for Y : t;.~~~~
’ ~~~ ~~~~~~~ 

- l tf l -f l ~ I in
addition to the lands f-n  be pr ::;: ~~. n- .c-~, a -~ouci-:cc ’ - H-~:cou 1 00
Liberty project .

16. For the purpose of “~‘o ~~5 r~’r oo , — -c-~ ~-o ,~ -t t e- ’~~,. tha t :i ’a rArel
rights-of-way throigh the ont_ Fcc’~:~ L H,:a~ ot:” :- f : rv : - t r  ‘,~cic, H be
required for the mu 1tip~~ i8 u:’~~- - - -- :.oc-.o- : : - - I .  c’H- s rea ~- - - - o - ~n o of oh s
required lands through fH ’- i’-:-~:r -,.--~-r’ ,. .A :c’tnsu o:’, ‘b ” ' nrv.cs casH
as other sect ions of t:o s cH ’ri -’, . ,  - T h ~ 

-
~~~~~ of car. -~vc ~a Ho reser ’oir

required for the multtHs. cri- -: .~ ‘.- . c - ”’~ec •~~ r -~~~:.na0cH a; tHough
the reservoir were cot . to b~ cmc~no’..ct-::. 1:- . ~~~~~~~~.

17. Rights—of—way fo: thc F~~.Th.: s::.Ar :“&one ~ art ~:c-r n1Og bacon
are included ifl the rIght~ -’ f-- -~ic cc-o.ccca H f u r  navlgatc:o pool No. 17.
Rights-of-way for the Fort ~~~~ ~ç-.: c!Lrnn- ~ - a oi. t-cr::j’~ basH are
included in the est imate f’ .c’ .r o -~a~ icr. rn c-j .  c .  2 1 .

18. The channel xsgH ~t-s-nf - .-~~ ~~~ s~ cc co-ca s l kI-H the ~~ ~ e;seeColony Reservoir arc Included. in tue o:i~- r~ ;uirei ‘f-c -i the Osun escec
Colony Reservoir.

19. Construct-ion snoib area ~‘ito~:- er :o - - rary wHI” the method of
construction. Studier show th?? H-to; cL : -c :--.- .:cn g r~-:ot-

’
~ H’ tb~ mo~~

economic and practicatOA m ean. -’ cI ~:-~~~~~ .io~’ oH ’ ou ’.t~~ :e rurpcse
channel in the tIdal ne oHn au-c c:-:- j~’- ) i., - ) 1,

spoil area requi.r~-nent : re - ‘~p c H ’ .  ..~.: H -  -u r ,c i i ec ’c - an t .”.ci~ h:d.rn:.lic
spoii can be economica:.iy p1~~c e- :  -~n ~~--r~ r-” c-~j t h -ni 5 -“ c O  ..~~‘-‘~r Ah ,
spoil area . This wou .d. vruuo~ t -~ ~~~- - . -~ - s u - c ’~ va i’-i~ j~”- : ~ :c”
of spoil area.

-~~~ — — ——-~~~~~~~~ - —- - - —~~~~~~~~~~~ — -- i
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- -  - - -— —  -~~~~~~~~~~~
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~~e.-- b-~cnc ” ‘on one .c~~~-~noo to  -H 0 :~C,~ii- :o c t :  ~~~~~~~~~~~ it’ c,o-t i can
be :t.aL - on ~~~:n  ~ - :c- :-- c i  s no t

n u b c c H.~ - :- .~rno :~’ :~~stne-~ ~n pooLs Nc. 3,
~ ~.- Hr 21 ~n-u:; n~-” a . i -  :a:~-~ ba c-ec dragline

‘:‘ . si-’- ’t 2-~~~::- ~ - ‘:r .”- -- l  u ’i1e - - H’ no” ~~n- ’.. l  ‘~n ’- i~~d t~ c a c o  1r~ta
s ’;c t. -‘ :Pc -c  a i ac- O P  :‘_-~ - - ‘ .H, ~~~ ex -:~~~o~~o-n :1:51 rome 

-.,h ~— -~,, ’~io : r-c n -’nr , 
~ ‘-~~ ‘ n : O ’ . -~ ~~~

- -c~ ’ o -~~o -o o o c  
— - - -:o ~

-
~~

- c~- ~~::.;
- - ‘

~~~~~: ~~~
- -- -~~t i t :~~;~ ‘‘~

- r t -  ~c-cu- .4te.
‘~ -c—, ’ it. : - ‘ - c  -~~~~~~~~~

‘ - - - o ” u O - :  ‘“:‘ t o  ~n 
t~~~c-~~- - -1 ~~- -0 ’- O - ’-~~ !cc3 ~~~’1’~’

— f  0-2-cit ‘-~:-ubt  c’ - :- ‘ ‘ - ‘,:. ‘ ‘ ‘- - ‘. ::~‘ of p o o l  area .

2~ ~r~c - ’ ’ ’ ” ( , ‘ i ’ J.S- . c c ’  
~~~~~

- - : - - ‘
~~~~ 

- r.nnne i H’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,ic : : ’r ~~a ’0  0 ’:’:
it -- ‘: u ._ n ~~-~

--‘ ,,, ,:‘ . t o :.tL - :‘ta :  - ‘u ’.- ~~~~ ~~
r-. .V ng ‘~r~a5,

~~~~~~ ‘ .~- ‘~~O - -‘i , 5 :~~~”’~:.’ ‘ “  ~~~ P ~C’,~~- ” ’  no ‘~ ‘:e:~zH -01 ~‘ i t-j t

C -c ° c - ’ ’~ 
- . c ~~ ’~ -’ - , cc - - , -‘ c-it . ‘ n u - ’ ~~~~~~~ 1.ocst-ed -~c:th±n

~-c  ~~~~~~~~~~~ 00 -n - -0 ,  ~~~~
- ‘ “. i :  - -~ - - n  -‘- - ci t  :~ :~~ s k ’  ‘~;-uid be

n’ . - - -- no , ,b : ’’; H-’ -‘ o”e~- it tn ”  ito- c-i --
-: ‘o~~ -’no~ : - - :‘- : c oh” f~ c:~~’a 0 ,  %~

- - ‘c-moO r-cc— 
- c’ -i~~ ’~o

’c~ - - ‘n-”- ;  ~c.0 ’ ‘ 3 : - - ’ ’ -:t ” ~22.

2-:-’ -. ‘~~ 
-- - 

~
‘
~~ ‘o ~~~~~ :-~- c~ct x ’e2 for

o’~- r o ; u ~ o’- .~; cuec  t ; r c ’ i ~ -: t ” c  , Hc-~~ p ,:~~~c-~- :H; ::rce - ira~ c-he
‘ t o  ‘c- ’ to -

~~~:
‘ 

~~
‘-

~~
- “  -~~ - s ,  ~ -~~~ c ‘ o H c o c c -  L5, 4b6

sc:’-c :.,rn: cu- . f:: ’ - ‘ O.: ’ ’,’:c ~~~~; n o - -~i no-:L: in  ~~~~~~~~ A ’- urrnary
of t:’.~ “n — ‘P , o :  •r -o , ’ ’c- : - c : - ~ 

. ; . : ,; c - r c~ io~—’ - > o i - i H o g  cost s
of p - H  - - u - -~ - i - ; ’~u- - 

~~~
. 

~
- , -

~~~
- no ~.-t~~- . — -.c’o~~r’ ,- c- I

-~nc :~~~‘ : :~~~~c o- ,  c” ': : -~~ .-‘ 
~~~- - 

~~~~ - - .~~~ ‘. 
-
~ - . t ‘ “  no-c i , i- ~~ -~ 

c-a - : c r .-

0 “~ t ’ o~. “- -~~ 
‘- . .

~~~~
- “ : - n  

~~~
- • - -‘ “ - -‘ - it Hc.’e ‘.an i~

-~,~n-—~c’~ : ~~~~~ H- ~~~~~~‘ _ -‘ -
~ ~‘~ ‘

‘ ‘ - .~ 
‘ , c ,.: - . _ - o ~ a

- n - cc .  ~:~- -o~~ - ~~ -‘ - - -  - 
- ‘ o : -  0~~ 

— - - -
-
~~ .~~

-.~~~
-
~~- :  - 1 -  0 . 2~~0 ,2  • . , - -

~ :~ dLl ,l t iOn

_ _  

- -
5- 

-- - -



- —‘- —.5-- -- - - -- - — - - -- --- --_-— - - ‘  - - .;-— - -- “ — - --

r~~~~

,
~~~~,- t F - , L’L-~~~: Fi.~~~~~, 7 c - r . t i . 7 -... ’it - - ,‘- ,a

“ - :‘ ,,UL :n-LE F ,i’~,; E : -U.F’7 ..i v- , - -t..i-,.:, 7- ,- - ; - ‘:

p r ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

- ~~~~ H . ., . . H-ft. 2 
~~ — - - - - i  - - 7 1 )  — —~~ -~~~~U

~~~~~~~~~~~~ 

°~ ‘0~~f2 ’~H~ - t0J —5-- —b ~~~~~~~~~~ o(~) .-.1 35, L~ 1 L’7,37i. 3) , oi. 

_thori~~o , - . .tt ~- , - 
A I

1 3 ~~ - ~~~~U— — - - -- - .~3 17 ,37 2 0.’ 1 .- , t — ~~~, 
-

. ~_ . ‘ :, -7u >. 7, - —~ ~~~~~~~~~~~ VU t - 3 ~~ 01.  ic ,i.. 210 , .7 , - -
5-A i - i .  r - - , XI1. 3~ 

- -  - . U ,  , .,, ‘3J ~~
. o ,  I t.  N o t  - _ ‘~ ..

1, _j O  1 2 ,,- — 42 - - - — ( r  - >— — U  -.. k ,  ti. - -~~
V —~~ U, -71 .3 , -~~ .7 1 - ~~ 1J- .. j o ’ ’ ~~ 1U73 .-- ->.-- - ; .~~ —— 3;, U - -

7 .7  - / , - - 
, - ,.. - - . 7 - ,” V77 t ; ,

- ‘ 3  : ‘ 2 t  . . - . -o, ’ 27 -. ,~~ -~~~ 1?o~ -~j~ 24A 3 - k, .k’ - U - k
- - 1 . -  71, 11- -,.- , ,  72 - -U 1 U ’ —1 o2’ .- , , 7~~ lU.  .~~~, Uk U . — ’ ’

- ~~~~~~~~~~~~ ~~~~~ 7— o,V 
~~~~~~~~~ ~~:

-r nAt - A t - .~t- 7o10 ’.y IAV- U .‘IV O & iAt .. — 
~~~~~~~~~ 27. 7,,,

LOB - :(~L; - -c- -c - - - - ( - ;  - 7 ) . )  ‘
LI - ~

(.,) - - ( - )  .,t - - ) - . )  - - : ( - )  - i.(
~.) 

~~~~
~~~~~~~~~~~~~ -~~~ V’ .- U

- 
- -

- - - _ ip - - - - , - - - - - -A ,- ;7 ’ - .. ,,-: - - - - - ., .~~
- -

1. I- 3 7_ ’7 3

1 777 2
1) 17? - 72 -1 ‘~ t ’V - ( . )  2 - — - , ‘

I’Ll,, — (V ,~- 2 . 2  o 2 - ) - - ‘

U 
- - 

1 ’  u t ., - . - 
- 

-
- 

- 
- - - - IU 7. -,’ 1. 12L.L ~~ , -,  - 

-

~~~, - - -~ l,_ ,1_ ,_  ~~~~~ U - - - - - - - - - - - -  -c
Li ~ T7’ - ‘  - - - - - :-( -

~ U’ — - o ,  2~~ ,.c~~~_ .7 1, 1

-

~ h-kl_ ___ _k L__ 
~

- 1-  
~~~~~~~~~~~~~~~ ~,,, - , - . .  - 1~~1 - — 

____________________________ - L V  - ‘ , ,,,
~~ -~   - - 

~~ 3; ?~~~k -( - - 1   .T -( 1 -~~_ .7 :- ,- ~.. ~~~ 1.1 ’ -- ’ .
27 1-.? 153 .. .. -‘ , ,   4 )  237 - —   - ‘ -

i. --, ,~o - - - - - ( - -3  17 - . 1;; .- -- 
~~~~~~~~ 

U

________ —

~~~~~~ -

t 1 0  1~ 2 - - ?  ~ot~~-r .- t J - t- ’-n--- - - 0, - - - r n  - - - n - . : u : - t- - 11. ~Vt -rn 
, U o ;  .. ....- .,~~~~U- - , r  . V . 1 . ’ - .  1

( 3 )  ,CC~ V~ - - -  - -  fl 10t t - -.1 . -  - , 

- 
1 - - ’ - . ,  O-~~~~0 . V  

- - - -

V I - 3

L1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~
- ‘ -~

-
~ —.5 -- ---—- - --5-- -’-’-- .-— - -

~~~~~~~~~
- - -  .5—

t TABLE~~~ +

~~~j~~~~~ 1iH’ C~ ’ F F,S Z CO3T F-~R LANDS AND DA14AGF~ RE~uJIRED FOR
i~t C -J ~t J.Ri~iit ~ - 9  MULTIPLE PURPOSE C”LA~~EL TO

J’t~~f ‘,~-H~T - , ?SXAS

Unit : Total

____ ____ 
:Quantity : Unit cost . cost

~ cio  ~~:~ nn-c-~ ~~~~ ‘ k4 -1  of Wa ilisviile Reser qoir  (I~i1e 0.0 to 35.5k
?u’oio-: -~ucs -cc ’~T ”  175 Acre s $150 $26,300
Access ‘007, it 30 .~c res 150 Li. , 500

-es Acres 150 500
:otal 31,300
A c .~ co:-~or. com:u 3,300

~I~,60O

: n c t ’n L c j 2 F ’ ~~~’noo - to h~n c3. c1 authorized channel to Libe~~~f ,,- , ,  :u
-oc - -:t-~ 125 Acre s 250 31,300

- - : q - ;:, - -it .oc. :o~~t _______

Tota 33, 200

ciec i of nt-:,-:’’o~co. r L - n c c o  Ic uobc r ty  to Tennessee Colony D.im (Mile l~7,!~

Publi c’ Jn~- u - -c1-, it5 Acres 300 37 , 500
50 225 11,300

350 “ 200 70,000
150 67,500

50 135 6,800
- . 

50 “ 125 6,300
9 300 2 ,700

3 “ 21 “ 200 ~,2O0
9 225 2,000

150 5,000
12 -, 

135 1,600
OUr ’ , - - 5 ,  B “ 200 1,600

216,500
c. . cc- :  - 19,000

235,500

fr , ’ .~c - O ’~~’ c C- -L uco -  o n L ~~~
’, &. ~~~~ c- t o .  12 (M.t le 233.5 to 27L+ ,~j

175 Acres 150 26,300
Ac-:c’~u~ -cnzc-:. 1? Acre s 150 1,800
S~~ ‘~-.‘ raio :~- ‘oc I Acres 150 200

287300
0 3,000

‘‘ cc ,, : 31,300 

— ---- -—-~~~~~~~--- - - - - - --- - . ._
~ - --- - -



TABLE 1
~(coNT’D)

SUMMARY OF Ffl~~T COST FOR LANDS AND DAMAG~~ REQUIRED FOR
PUBLIC-USE AREAS FOR MULTIPLE PURPOSE CHANNEL TO

FORT WORTH, TEXAS

Uni t : Tota l
Item :Quantity: Unit cost cost

Lock & Dam No. 12 to Five-mile Creek (Mi le 27).~, l to 322 ,p)
Public-use area 100 Accr es $750 $75, 000

50 “ 500 25,000
“ 50 “ 350 17,500

50 “ 300 15,000
9 125 250 31,300

50 175 8,800
50 “ 150 7,500

Access roads 211. 750 18,000
V 

12 “ 500 6,000
12 “ 3~0 ~,200
2!~ 

“ 300 7,200
9 12 “ 175 2,100

Severance area 10 11.00 1~,oooTotal 221,600
Acq ui sHi ’o n cost 9_,l00
Tota’ 230 ,700

Five -mile Creek to and including Dalla s Terfflinus (Mile 322 .0
to 326.7) - None

Dalla s Terminus to existing Dalla s F1oo~way(Mi be 326.7 to 33L~J- None

Dalla s Floodway (Mile 331,1 to 338~~~
Public use area 125 Acc’e s 650 106,500
Ac cess road 12 Ac res 350 10,200
Seve rance area 1 Acre s 850 900

Tota l 117, 600
Acquisition cost 2 ,200
Tota.l 1l9,’5ö5

Dallas Floodway to & including Fort Worth Tex~itnu s(M ile  333.8 to
362.
Public use area 50 Acres f50 1~2,5009 i50 “ 700 105,000
Access road 9 “ 850 7,700

21 ‘~ 700 111,700
Severance area 3 “ 700 2,100

Total 172 ,000
Acquisition cost 3,700
Total 175,700

Fort Worth Terminus to Riverside bridge s (Mile 362.8 to 369.8) None
Total (Mile 0.0 to 369.5) 560,500

VI— 15
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26, SU~~ABY OF’ CH J- L AND CZ~~AiS ~:NO L~r~:I~~ CCST ). - This section
includes in.f~ r ’matiorc r~~~rding ci ~c~ c~~s~~g~ e,H. cost c-f t-h~ mul:lple purpose
channel to Fcy t, Wci-t.s, Texas , : c r 5 H er e~ in leter~ 1ning ttc e cost for
clearing ard ~~‘u~~~ ag c~ ~~~ -: r.axc.r.~~ r t g ,n t c . c f -v sy ,, H ear ing  of spoil
areas , sna gging iro ~~ c’er se~~~Hn~~, ren c’9’~~ oi’ ab&~don~d stou-:tures,
construction of ‘cr ucary ircr~~-:w i r c~ r ture ~ . .r.,arnel excavation,
navi~~tion pools r~~~. 5A and .~fA. rr~er di’~.~r :ion -~a~

;, :bannel bank
revetment wcri~ - , Th~ “ o c t  of H~ ~~~~~ F~’11’PG5e charuiel work totals
$1211’,129, 1,L0 1 ~~ Sr’Y~if l ~ ‘~~t ’i~ 5-, 1~ 4~te5  U ‘, hy c ic -~ n l~ show the p~ar-
and profile of s.i~~~~rt  Cc r1n~~~~an~ VO ~~.’. UO cf .

--- :~~~~ and infls.

27. CANkL DES:GN ‘~ rYOF,YAT :0t c,~ ‘I5~ cc c-o ~~. of tb~~n.c~ -tip le purpose
channel j, s based pr~~~:~.l—T C’s t~ e y~~ u o r ’~rot ‘

~~~ ~cr rAa-v i~~~.1orA and flood
control. Cha~~~.~ r~ fnora4 .snoion ;~Joe~ fnr na~ i.ga’ icn show that a
channel r0aving iimens~ cn-~ ci iT- ~~~ c act 130 fe~~ bcHcxa wIdth
would be the rc:~t -onU -ro l r a i  1 c r  nitern bar~z ” n~-ig~t Icr1 re~u:re1 to
transport tb,e D~ :-c.pecta ~ :‘ -c r er :’~ c°. - ~~r,n~L D~~~oieI c-hannel
desi~~ ~nfor~~n~:zi ~~

:- ,-
~~:: cc. ~~~~~ 3 ~

‘ 

~ pc~ r .:icc ,~~~~~, H-T~rc-lo~f,
hydra’.~.iic ies~ gn , aid --‘-~~

‘
~~~~

- re I- cuc’-ccc Th-’ ~- 7crI~~~ c~ -~~ cit~ ,s for
va r 1~ous reaco,,es of toe ~c - -~.cop .~ t-crn c , :.n~~ from tL~ head cf
Wal1isv~l1e rec ~~r ’oc~:i cc. toe i c - —f er,-i ol ‘n~-.~’ ~‘- : r o Wc rY’ floodwa y
are as foll’~ws:

D~ -~igr ~ ii’schirge

_________  
____c

~

ar .acir’,’_ ( C , ’

~~~~~

__
F.eal of Wg lc ,U -:HH r’t~~- -- : ’ - c ~c
Tenne-~see Color’.- c’e ct  - - 

~~ ‘1 - - P , c,oX’-

Head c-f ~~~~~~~~~ ~2 c :c.y r~ :~ :
to East Fnr~. f.u -n’ t u  ~ ‘,CY.

East Fork cr:- . t c cc , - no ~~~~~ P C L
Creek j- ..ocnocc 2i .T~

Whit.~ ~~~~~~~~~ C-reek - - ~
- ‘I ’ - -

E1~i Fork ~ L-uc ~ a on 1.~ .~ 23 - COO

Elm Fc-r~ ~~ ;O ~~~ ‘U F- -rI ~~. . r .
flc~~~ay ~~~ 15,Y\)

-16
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28. The plan of improvement j / ruvi k~o i o’r :oo5ijfica’7 c~i of
the authorized channel to Liberty project by - 1 - t - -o~,.h 4 j ~ to 12 feet
the existing and uncompleted port-Ion ;~ ‘ tho 9 -‘ 150-’0c-- t  pr oj/c::
channel from the Houston Ship C :oi~,~o to c-ha,oneCO mile 35.5 at the
upper limits of the reccumnended Wa1ifo-,!~lle Rc -n , .~r , ’ -Or. In this reach
the plan provi ded for r 1a ] 1r c or ~~ -:t of ~~~-:: ~~~e

’i to Li berty project
in the v~cini~ - of’ c }-~no --- 1 ~~~~~~~~~~~~~~~~~~ os .- -- - ’ . :~-:- - o -n’n- l 2 :eot
deep and 150 feet. ui-is~- . ; - :  ~~

s2510 :‘ 0 01,1 ~~~~~~~ 2 ‘2’o--’-t 0 0’/ 0 l 2f lL l / t

channel aii 2.pa-o oo~, : r L c~i j n 5 ’4~~ 250- . :‘ - - ‘ r~ -j, ~~ -

reachc.;. Co. - ea7.o ,c c-f ‘1.- 2:2. - 1:  ~ 1 . - - . t : : -  r a l n l ’ ’., :-I ‘ - -

was not pro1~~1I1 I for in r- ’0: -i~~ ~~s - ~ ‘ ‘-
~~~ ~~~~~~~~~ - 0 ~~~~~~~~~~~~~~~~ pi- :j~ - t .

The oLan also pr-oDoo’e; a r11jco t- , “~r to-of -o f : ~,: -‘ -5.~~~ ’-’i i2e , Tevas ,
ex’tendin~ he ’n~-een ctiojo—5i~ o-7’~ ~~ -nn -o )7 12 -

~ 
- o-000, 0, - :‘  OS01te- ~+, 520 -i.

provides for a channel L2.1 f.~- deep -~ -~ .‘ -~‘P ior 1.0 o 150- ISoet
wide on the pro~io~ -s--J. r iver c_n. -[1 3 l l O nrr nC - 51 - h1~~ W~~~~1 10 s’-ille Reser-

- : r  r r o , 10 t :~° -  L ’1~~~’.5 ~~~~~~ S’~~~~~~
C O ’ L

~
0T / ’~~~~2’4 0 ’ ) :  i O -

~
- 

~0~~
- ’0’- - - ’05’ ~~~~ 0’55~ ’,or , , r- —

‘ 0 1 / 4 .0 -a ’c-2 ’:e cs-ar -oe -, f T /U u i -  5’ .:-;n r-/ ’. . .5 ’ = so r’ 70 :0:o’ ::.: 1 ‘P e
au’t.horized ~ eo.,~~

’ r-” -~ ~~~ - —
~~~~~~‘. 0 - ’ - - - - 175-. ~i l :  ‘ 0 -  -

elcvat o t r  of ,i .~ i”~r - l’~~u ~~~ / 0 - -  1fl1~~ ‘~~‘5 W - 1)v ,o 1e a~~
~nanne1 mile 20s .3 to ~-hc ,r1c~~f  Oi ~~~I 

- a .’o z -c-I  po- .T-jc or- ~~ t chornel mile 147 .4 ,

29. At channel mile 
~5 5 ,  ‘0he nr~’p-orco . 1� >o t~ -foot  -

~~~ -:
c: a:inel to Liberty project jo os ~t t n  nrc-o-c-sr ’d S I U L 1~~~~ LP .  T~~ i . U~~O
channel whic h would anve a s.2 .-3o h  of 300 VO . ” 3.t 00’51 t om 0- ,i/ ’ O t  ton :oi ous
23.  B?lCs’a’J mile 3512, - n e  ~1r o L~ L:- :-’0- -1 £2 X .1 50— F oot -:h-SxV.ne~ r.o L Of-ort:z
is n.-3ated ~cr5or o y  in  ~~ H- ’

~ Trim ~y P: vC5 - -5::~ no :~~ LOI O 05 ’,) 5 :/ ar geT2’efli
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- 5~ F1-o ’.;  fy-om ~hc I r I S- ~~::-

et nI le 35 .5  ‘
~.
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~~
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- ~~~.5 — s - r S. ’T : :  to  a 
~~~~ 

‘ r iled r.::ver
diversIon channel too,:bn~r5 

00 s-un.’--, Bc- 1 a0 - - ho- -n .:-r p1~2T~ ~

30. PhI: T1/iltl ’,V jT~~ Y~~~0t e  L . 2 p ’ - 5’~~~ - o ~~~r : -n’:: :-f nc - oc. ’~:: mile 055
to the Tennessee C-o ’,-,.-ov 11) 0/ ‘s~t 0  nI’-~~ a 

- 
~
0’7U/ - ~o’) 2. 0S~~~ a c r n .om

diochar0~’0 Sot ‘~5, x1)-:-’ r:, - l e o t  ocr ; coo, T- ’,c l - 7 :so ;H’h Of
channel woul d be d o / r OS a:e’-~ 

a 5 1  c~, ‘- - r- r ’ - -- 5 ~~~ ~~ 7l) ‘ -.a T ir. t

Livingston L~ xn , and 5 ; T N- 1on 1 :oco ’-:f s ,- ~~~55 r- c. ‘T ’- ~n-°-~, r ’- 2 - - 0 - - / )
the channel ‘~oLtf ho~rI ”5 -~ 

r - t .~ -ro ~~ , ~~t f  s f  201’. f -~~~~, To~ ‘ISu- c-f ,o-i--

provement propo~~ L- I- fSt 5-.- ~ -0/ ~~ c L~~:p : : -~ p - A,r pO/V I n  11. -I/O ’ - - 0- -  “O0s7 .
~ so , S

ch annel  mile :1)6,00 bco c-5 - 4 ‘-h~- U- --on ot - - t : o  F - ,.e~’-:’- : r  i ) -  b’~ ‘r~~ Jc -~niogof the flood release ~: h4n n on -oS’0’ f r  ~m 5’ - - - 1opO a- t:-o’~ o - ~~r - VI I’~ e 5’
end of the Livi.ngo ’:o:’i 1)Q1i 5-tOOl - ho’ 0 0’ ,’l ~~~~~~ 02’. c hco~i-~~ I’. ’ -~

’
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L -  - ‘

the west end of the d~ n as sLo~i:; or . ‘; t- - 5 ~~- o 6. PS’
for the navi~~tion 000i/ ’O’ i ’L / ‘ : -  ‘0 -s O P 52o1 ‘5 - 7 1- ’., ‘nOtI on’ 120 00

at elevation 89 to extend ton - - ‘ io:. n f-he 25-hoc,: or - n r ’ P o s1~~ ’ to I -ok:
and dais No. 6 at, c- har51n-ol m’0,S~ ::‘- ‘~~ -~2 ,  T - -~~ 10 wood v-tn -~~i~~ the
multiple purpose cha,nr1s i .

.31. A n imil~ r i.i~ .’o - r t-m - . - ” ~f rJt5n o ’-i- - : 1 1 - 1 )  t- ~ - 2 - ” ~~ L .vd tSP ,’OVI
the Tennessee Colony I)~nt ct -: t-, I . r J -- .5.. 00 ~~ 2S~ 7.) -to, ~~~

‘ . - 0- a- 
- Late  ~~.

The navi~~t-1on /.hanro.t 12 fs t~~o’- -Sc;. c~rj i  1 5)  -fc ~ 
I ‘o ,

~~ “o - S’s-at 1, on
223 would extend thr -o h -j - ; ~ t r ~~ yo’ c r— s~-’t~ on r ’- ’ : :~~ :0 - - ‘c:~ - see
Colony Reservoir, theo,° - 12 ‘0 - -

~~ ~~~~~~~~ . , /~ 
-~ I . f ’  - t  ‘n-~~ ‘0- -r ~~~~ eLe~’~

,,t,oon
258 t.hr 0-o g~1out the ne’-: r~ns 1-o: o- -- . 1) . 11 O n  toe  tioc-0 - ‘ - ‘ 0 i~~~ O p oc - i  :0
the Tennec-oee Cclonvi Re20~-r ‘o-’ to ~o:i~ 

0 / 1 f-cr h- . . S 010/ - I n i l . - -:
2714.5 where it w:- , -n ,~~ :n w :h; ~-S’ -n ot - :-o:~ - h -~r cei0
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32. The plan provides for -3our channels, 12 feet deep by 150
feet wide, ext~ nding to and inc-luhing turning basin, 1400 feet square,
at ~~lIas and. at Fort ~cot~c. .A. floodwa y channe l with no provisions
for navigation would extend from channel mIle 362.8 upstream to the
lower end of the Fort ‘worth f ,oof’;a’~ extension at Riverside Drive
bridges over the West Fork .

33 NAVIGATION PO0~~ NOS . 5A & b A .  - The plan of improvement
for the multiple purpose channel proposes two locks to overco’rie a
total lift of 71 feet at the Liv:ngston R-eservo~r saam to p i v  ~e
for 100 percent navigation through the reser~o’ir when conservation
storage is ftll to elevation 131~ 0 or deplete d to elevation 101.0.
Preliminary subsurface investigation indicates that foundation con-
ditions are inadequate to supDort adjoIn ing tandem locks and further-
more the tandem locks would cause delays in transits of barge tows
through the locks . The plan provIdes for the uppe r lock No. 5B to
be located in the Livingston ~am and the lower lock No. 5A to be
located about 6300 feet downstream of the upper lock , with an earth
levee extending betwe-~n the locks to form navigation pool No. 5A,
generally as shown on plate 16 on page 3~ -

314. The levee would have a top elevation of 1,10 and be constructed
5 of channel spoil material . A service road would extend on the levee to

both locks . in conJunctIon WIth th~ side hills on the opposite side of
0 the channel the levee would create a small reservoir providing a

minimum navigation elevation of 101,0, and a maximum elevation of 103.0.
Storage between these elvat-tons wculd provide a water supply for adverse
lock operation that may occur at to-ok No. 5A. When conservation storage
in LivIngston Reservoir is deplet~~, to elevatIon 103, the gates of lock
No. 5B would. remain open and barge tows would be able to traverse pools
No. 5A and 5B wIthout de1~.y tc navigation . During the drought period
when the gates of lock No, 5B are open , water supply for operation of
lock No. 5A would be drawn f:’cu the LIvingston ~-eservoIr .

35. The reservoir wc-uld aI ’o”~tge ~~ out 1200 feet in width and have
a length of about 6000 fe~’,t The navigatIon channel would be 12 feet
deep below eJ.evatlon 101 and. hc-~~ a f-onIon width -of 150 feet. It is
considered that - barj~e to’nos un -hod not  -°noo-mter any unusual delays in
navigatIng lochs Nos. 5A ao~-~ 5B R01- O. O0IC intervening navigation pool
No. 5A.

36. The r en-~’o~~’ ~.‘rs - f d  n to ~~~pen ano- adverse s-n r~es re-sultir~g from the empty in ~. ;f Icok ~~~~ cB. :t would also provide
temporary storage f-o r r or -. -5nI f r- n ~.h- oid e hill ira 5a~~ area of
about 630 acres antol s’n.h stor~ I”e could be released throu gh lock
No. 5A. The cost- to sha pe the sn:!I materials thto graded levee
form is provlde’I for In t1’e -ost on ::‘hcnr 1e! excavation .
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37. The plan provides for navogatfon ponI No . ICA , to be c-on-
tam ed within a leveed reservoIr art’e. as shown or. plate T .  The
reservoir would be about U-CC- f ee t  wide and 2600 feet long provId.in~
storage to a min imum navigation e~~~va ’cicn c-f 235 and a maxt oc
elevation of 237. Storage ~~~~-.‘-e~’ these elevations w~ c1d or-cvicie a
water supply for adverse lock o n e r n t f or o  that  may occur at loc~r No. 1-CA.
When conservation storage ln Te e~~r e-e Colony Reservoor Is -le c-Ceted
to elevation 237, the gates in loc k No’ . l0~ would reroa~n open and
barge tows would be able to oraorer-?e poc-is IDA and lOB withoot delay.
During the drought period when the ga Cer of lock N~o a -  10-1 aro coner,-
water supply for operation of lock No . 10A ~‘-~uid be drawn f:on the
Tennessee Colony Reservoir- .

38. The proposed reservoIr w-n-cU. be :onstructed of -charc~eI spoil
materials to a top elevaticn of 21~L+ and cf sufficient width to dIspose
of the spoil materials. The r .aviga’:ion -ohanne i would be 12 feet  deep
below elevation 235 and have a hotton width of 150 feet .  The reser-
voir would be of variable depth , averaging af -coit 10 feet deer below
elevation 235, and would serve to dampen any adverse suc-g---o :oasul t ing
from the emptying of lock 100 un-ler all cc’ciditions cf stc-ca~e in theTennessee Colony ~ese rvoir .

39. DIV~~SI0N DAMS .- Eigc~ty-cne da~s would be re~-rcr-td for the
multiple purpose channel. Const ruc tron  of -each dam wouU c ’eaci i ’e

approximately 86,000 cubic yards of channel sooil materiaU liver
divers ion dam costs include nI --a- cost -ta- haulirocr and plac!n~ sp-~ 01 in
the dam . The estimate is baseo on a coot. price of $C 15 p~:
yard. Top of dams wouJa-2~~be oc-oct--j :o~ .± I-c the eIe~ ca- t 1 cn  of
of record . ~~ms will have a, ~~~~~no 5’ - a- o f  :~~ -: - ~-on0:e0: fa -et 1o r o a t e r  than
the distance between t-cro of f-r-~n.’, c~f t/o~ r v - ~r- ioea~ -u : - -a- :a - aic
ali~~~ent of the dam . PIn t e - ~ , t -,r o~ h U sh-rv the lc oatl-:,c c-f The
proposed river diversion dan- .

1~O. CHANTIEL BANK 0Ea -l?/~~~~~
’1  W O R K $ , B e -’ 00 tOe :1-/s ir

channel bank revetment WOo ’r~~O o :‘I~ ar 1~d f o0  o-c~ rc~ ict:c~~ c c-—uo se
channel as discussed in ai-cerh -~~ L’ . prooi o-ei ‘,u ~
side banks of the sharper c a -- ,- e-~- a ’ ~- l ~o n i ri~ shcro ~~~~~~
tangents on each end c-I to~ o- ;-a-’-re,’ C e  pr-: ta-’-ot-ed t o  ~-re - t o n I  e:’ -o-r ior 5 ’
of the channel bara-.ks. The cr:’’c~ :y: w --odo c-orocnIt of 0~~~~a - - i o - -C;

ness of quarry-run st-one rn :oa-~~c f-c-cm one-half Inch to 2C~C n-con-I stone
extending from two feet eOo ’v n n-c rnn c p-cd e~~v-ri/on to- bothco ;-;ocl er~t
of proposed channel. The c- ’oaru:e , :-.::rc o-~~-t ~~ to -cc~: ac~-i ‘aiu No. 2
traverses a reach of the. r c a -~-~ nI-nt cc nu a-~ act v e C ’  s r -ouIn ~ th~ r - v e r
banks. Extensive bank revet-n~nt - 1~cr -~~--o ira- t-hi3 reenI- ?r~ rr:~ c0-td
extending for a distance of a-oc -o~ a ::O e C e ’5’ow loc~ & cOan Cc- . 2 , as shown
on plate 18. Plates ~ and 5 too~ a-~ -t- nI bcc-at-ion~ of all : ‘o - c o ~--:
bank revetment works .
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~-l. SUMMAR Y OF HAVIGAT IOH LOCKS (IHCLUDII~G COST) a- - The ~ilan of
improvement for the multiple purpose channel provides for construction
of 22 navigation locks in addition to the lock nr -ovide d far  in the a’occ a --:-
mende d Wallisville Reservoir project to serve in conjunction with the
proposed navigation dams and the Wallisville, Livingston and Tennessee
Colony Reservoirs to provi de for navigation to Fort W orth , Texas. The
locations of the proposed locks are shown on Ceneral plans , plates )4 thru
11, and in profile on plato: 12 thru 15, a 18 to 29. The first cost
of the proposed 21 IonIc is escimated a~ $~~ ,7c- -~,5C~ , as :L-~wn in table 6.

TABLE 6
0 Id-~1RY OF FIRST COST OF HAv I hOJ’U-:: L-a-o;~~~~~~

REQUIRED E~)R MULTIPLE F~~POHi- - rnr~ f~ r l C f  ) 5 ’ r r a -  - -
~~~~~ 

-~j
9’4) PORT WORTH. ?~~0C.I

T ook Si-i a  of —

10 :-ok ( : o _ )  - Iii: (j : , )  _______________________________

f : - 010 ta - J n  Ship C~canrcL to - u-~ --a- r rca h of W c L ~r 110Th Ros~ rvoir (Mile 3.0_

~ -O 35 .5)
1 8)4 x 6oo ~~

- (i)

L’pLJer reach of Wolil c--ille R~seriioir to head of authorized chaniiel to
Liberty (Mile 35 .5 tN (J~~ ::one

::ea-id of autho ri zed channel to Liberty to Tennessee Colon~~ Da-: (Mil~ )47 a- 14~

2 
-- 8!~ ~ 6o--s 12 $ 8,2)40,500

3 8~4 x 600 20 8,885,’~ o8)4, ~ ~J~IO 2~1~ 9, 575 , 6io
5A ~4 X 600 )4l -~,6l3.7OO
5B 81ia- x 60c ~O 10.320 .120
6 - -

~~~~ -~~ 600 7 03,757,7~xD
7 3)4 x 6a- ) C- 000 ~,3~ 8, D3O
8 8)4 / C°0 ~~
9 ~~~~ x - id 7,50)4,~ 

-

b A  h~ X 6oo 25 ~~~~~~~~~~~ - -
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TABLE 6 (CONT’D)
SUMMARY OF FIRST COST OF NA VIGATION LOCKS

REQUIRED FOR MULTIPLE PURPOSE TRINITY RIVER CHA NNEL
TO FORT WORTH , TEXAS

Lock : Size of : Normal
number : lock ( f t . )  : l if t  ( f t . )  : Cost

Five -mile Creek to Dallas terminus (Mile 322.0 to 326.7) - None

Dallas terminus to Dalla s floodway (Mile 3 c 6 .7  to 331.11 - None

Dallas floodway (mile 331.1 to 338.8)
18 56 X 1400 214 $5,973, 800

Dallas floodway to Fort Worth terminus (Mile 338.8 to 362.8)
19 56 X 400 28 6,353,500
20 56 X 1400 28 6,859,3)40
21 56 X 1400 28 6,772,22o

Total 19,985,060
Fort Worth terminus to and including Riverside bridge s (Mile 362.8 to

369.8). - None

Total - Mile 0.0 to 369.8 $181,7 05,560_

Note : Estimated first costs are based on prices as of Janua ry 1962 .
(1) Costs for a lock 3)4 feet wide by 600 feet long are included in

Wallisville reservoir project recomaended in separate report .

142. LOCK DESIGN INFORMATION , - The lock sizes selected for the
proposed multiple purpose cha nnel are based on a project formulation
lock-size study , given in appendix III. The study considered the size
of barge s and probable make-up of the barge tows tha t would be used
for movement of the prospective coamierce on the channel , the water de-
mand of the locks on the available water supply for lockages and the
lockage time required for transits of the standard barge tows through
the locks . The study shows that locks with clear basin dimensions of
814 feet wide by 600 feet long would be the most feasible lock size for
transits of tows moving on the channel below Dallas, and that locks
with clear basin dimensions of 56 feet wide by 1400 feet long would be
most feasible for the channel upstream of Dallas.

) ,a - 3 .  A lock ~6 feet wide by 1400 feet long is recoannended for
Wallisville Dam in the Chief of Engineers report contained in House
Document No. 215, 87th Congress, 1st Session, to serve the needs of
navigation to Liberty , Texas, wi th such modification the reof as in the
discretion of the Chief of Engineers may be advisable, including a
large lock if found justified. The project formulation lock-size study
shows tha t the prior recommended. 56- x 1400-foot lock would not serve
the needs of prospective commerce on the multiple purpose channel at
the Wallisville Reservoir Dam , and that a h)4- x 600-foot lock would be
most feasible at the Wallisville Dam. Accordingly , the plan of improve-
m eat for the multiple purpose channel provides for an 814- x 600 foot

VI-37
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multiple purpose channel provide s for an 84- x 600-foot lock at the
Wallisville Dam. The cost of the recommended Wallisville Reservoir
project is estimated at $9,162,000, which includes the cost of pro-
viding a lock, 814 feet wide by 600 feet long, in the Wallisville Dam,
as set forth in the report of the District Engineer, accompanying
House Docum~nt No. 215, 87th Congress, 1st Session.

144. The plan of improvement proposes tha t 18 locks be of the
Arkansas River gravity wall type design, and that four locks , Nos. 5A ,
6, lOB and 11, be of the U-frame type design. Pertinent data re-
garding the proposed navigation locks are given in table 7. Plates
19 and 20 show a plan layout and sections of a typical gravity type
lock, having clear basin dimensions of 84 feet wide by 600 feet long.
Locks providing clear dimensions of 56 feet wide by 1400 feet 1on~ are
of similar design as shown on plates 19 and. 20. plates 21 and 22
show a plan layout and sections of the U-frame type lock lOB, which
illustrates the typical features of the other U-frame type locks Nos.5A ,
6 and 11. Plates 23 and 214 show the log of borings made at the lock
sites which were considered in determining the foundation requirements
of the respective locks . The plan proposes that the Arkansas River
type of locks be founded on steel bear ing piles, battered in two
directions to withstand lateral loads. With respect to the “iY’ -frame
type of lock, the design does not preclude the use of piling, should
detail foundation explorations show the need for such piling. Avail-
able data, however, does not indicate the need for such piling and
they are not provided in the design. To reduce seepage losses under
and. around the lock structures, adequate steel sheet-pile walla-a- , 20
feet maximum in length have been provided.

14~ . The requirements for diversion and care of water during
construction of the several locks and dams varies at the several sites
because of topographic difference s, character of subsurface materials,
and frequency of high river flows . Based on preliminary investigation,
it is consi dered tha t earth levee coffer dams providing protection
against a flood having a minimum frequency of occurrence of once in
10 years, would be adequate to serve the needs of estimating the cost
of coffer dam construction for this report.

146. Typical illustrations of the extent of coffer dams considered
in determining the estimated first cost of the proposed Trinity River
locks and dams are shown on site maps as follows :

Lock and Dams No. 1 and No. 2, plate 13, pa ge 35.
Lock No. 5B and Lock and Dam No. 19, plate 16, page 3�.
Lock No. 1OA and lOB, p late 17, pa ge 314.
Lock and Dam Nos. 6 and 11, plate 25, page 146.
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47 a- The estimate of cofferoom cost is also based on the proposal
tha t one cofferda m be provided for construct ion of both j oel-: and -darn
with cost of cofferdarn construction and Jewatering proporticnoa-llp to
the lock and dam on the following bas is :

aa - Allocate to ]a-oc l—, cost , the estimated cost of providing
a separate cofferdam and do-watering required for construction of the
proposed lock.

~~~ . Allocate to dam cost , the- difference in est irnated cost
of p:o cling a ccfferdc- n and dewatering required for construction of
the proposed lock and dam compa red to the cost of providing the coffer-
dam and dewatering determined in “a” above for lock construction .

48. The estirna~es of costs for diversion of river flows during
-
‘ construction are based on available topographic mapsa- An o-odine of

the lock and darn uni~ was located at the proposed lock site on the
aligument of the proposed multiple purpose channel shown on the
topographic map . Where it apperared that the existing rive r channe l
would provide for river flows during construction of the lock and
dam, no costs were provided in the est imates  for such purpose. Where
a river diversion channel was required, the cost of providing the
channel was charged to construction of the lock. The care of water
during construction of the locks and dams was based on the cost of
pumpage required to remove the estimated amount of seepa ge from the
subsurface earth materials.

49. The plan of improvement provides for both urstream and
downstream guide walls to be ~-ja-00 feet long for the ~~ x 600-foot
locks and 300 feet long for the 56 x l

~00-foot locks. Concrete
block or r i or oa -p  paving on filter blanket would be provided at the

a- ba se of the ga-Ia-dc walls to prevent erosion and scour, also on the
sloping bana --:s cxtc~nding both ups treacn and oown stre arn of the landwora
lock wall to the ends  of the guide walls to a height of 5 feet above
the respective pools. The gu i d e  walls for a~a-l locks would be of
simi la r desigu as j r o a-7 000d fo r the hrnans-as Rive r locks . Plate- 19
shows a plan and section of the ,- ropoaed guide walls a-

50. The a~a-per guide wall of leek ~B would extend to elevation
ia -3 -uO or 7 feet above rSa-ximoo ; conservation stora ge in the Livingston
reservoir. The upper guide wall of b e,: lOB would extend to elevation
269.), or 7 feet above maxila ,,rd conservition storage in ca-be Tennessee
Cobcca -p reservoir. fhe upper ~u i ie  walls wa-old be inn ;- d io ted  op :‘leods
having a frequent;: of once in six year s. Flood st-or ,gIa-- to elevation
285 a-O would occur once in lOb ‘eurt a- a ca - a-a- ]~t Wa-S cc1nsiaere d uneconc-rnica-a-l
to provide guide a-a-~~~~ fla-a- to elevation a- 5.0 - a-

a- 
~~~~

‘ LLF ’1 a-



51. - Upstream and downstream guide walls would be of similar con-
struction, the downstream wall differing from upstream wall in tha t it
is a larger wall and would have a sheet pile cutoff wall provided between
the cells . The first  monolith of the guide walls adjacent to locK
structure would be a conventional gravity type. Remainder of the wall
would be of the cellular type having a reinforced concrete wall supported
by bearing piles contained in steel sheet pile cell spaced at 50-foot
intervals. The concrete walls would be continuous with keys spaced at
100-foot intervals through which the impact loads would be distributed
to adjacent supports. Each key serves as an expansion joint. Cells
would be filled with sand and capped with concrete and would protect
the bearing piles from being damaged by debria-a- and to dampen the
vibrations from impact loads.

52. Both the upper and lower miter sills of the proposed 22 locks
excluding lock No. I in the Wallisville dam, would be set a minimum of
15 feet below normal pool elevations. The length of lock between
pintles are as follows :

a. Six hundred and f i f ty  (650) feet for the 84 x 600-foot
U-frame type locks 5A , 6 and 11 and the gravity type locks, excepting
lock No. 5B.

b. Six hundred and seventy (670) feet for the 51~ x 600-
foot gravity type lock No. 5B in the Livingston dam and the Ua-frame
lock No. lOB in the Tennessee Colony dam to provide for the proposed
prtective gate guards at these locks, as subsequently described.

c. Four hundred and thi r ty-f ive (435) feet for the
56 x 400-foot gravity type locks at and upstream of Dallas, Texas.

53. In connection with the design of locks No. 5B and lOB in
the Livingston and Tennessee Colony dams, respectively, consideration
was given ta -a- a- t he advisability of hi nged gates or special designed
bulkhead gate which could be installed at the upper end of the locks
to prevent loss of conservation storage from the reservoirs in the
event that the upper gates were damaged or sprung apa rt by accidental
collision of a barge tow . Investigation reveals that the cost of pro-
viding a set of sector gates upstream of the lock gates would be
almost prohibitive and that special designed bulkheads would be less
expensive but could not be easily installed under high head flow con-

a- ditions. As a protective measure to prevent collision of barge tow
and gate , the plan provides that a specially designed gate guard be
provided on both sides of the upper gate.

5 4 a -  Gate guards would be trussed structures, approximately 2.5
feet deep an - i desigaed to withstand an impact loa d of 250,000 pounds.
The guarda- would be ioa-’ated approximately 20 feet clear on each side
of the upper gate and would span the full width of the locks . The
gate guards would be supported and actuata-ed by a mechanized device
recessed 10 inches In each wall. When the gate guards are in pro-
tective position , they would he mechanized to fluctuate with the

VI-4a--
~

a- . ~~~~
. a -  - -  a- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - - a - a - - a - a -



- 

-
-

~~~~~~~~~~ 

a- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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resf- - d t i v e  poe t bL ’r Cb a -~ . a-b~en the d ±a-p€ ’r gate i~s in open position , ta-ho-

gate ~ ~ La-nr -~s woui n rest or. the lock c ’boor. The gate guards -~oub-d be
syn -s hru a - 

~a - L a --o - W j , ~~ a - X a -  tLC a-~;a-a-e r gate . Tite plan also prov ides  f or  a complete
- set of atop logs ar ia-i d t j a -~~ 

a - f  a-Leg -der r ick at each lock for use in
- mainte’aa:. :e of ilce upper gate , ;a-h~~ch could also be used in arc e 1-:tres~

-
I-

a- 
emert -a 

a- ir a -  the eve - k. c~ a gaLe gua rd failure anti subse quent  damage
-
~

- to the a-ippI r gate .

~

-
-

~ ~~~ All miter da-3 t~es vould be hcr i :orLta l l -’ ir a r n e t a -  F’~ ’ ~~~ , t

~~

_
; 

purposes •- a -- - - he~ gt~c,s cia- :~~e- eatee ~-ero- considered from one f-oat  be ia- c-w
I the ted  a: t tj C  Si tas to ‘ - a - a- 1 teet  e,bove the a~Ipc-r pool s a- Tb-c rna :cr:t~j

~ 
or t~~

a- 
~~~ ~

a-
o- ~~~~~

-a- _ _,a -er~
- 

C ~~C _ a-1a-
/ IT a a - - i wculd cc ~ 

-~re- a~ r a a - l  wi Ia-
,c~~

- locks of co~ res~ onding ~~~~~~~ Spare tower gates na~a- be seeti-snab~zea
t a - - De!~ Oa- a - t later assemtly ira -to  C cj O Ta-~~~ et o -  ~~te s of he :ght- -a ~o-(, - l r eda-
This planning is desirable to provide spare gates tc snerd-en the tame
navigation would be stop~ed icc the e a - ’ea-: t of O o- t~a- T a - t a - t  ~~ ir-a-i ge t o  a set c-f

— gates. Wi-al e is ia- s not nraotica a-a- tc ps - a -c a --dde S 0 0 0C a-43
a- a - OS for eac~ set

of sei~i
a- ce ga t es , ~ K Oti- a l 2 a- r~~ tne ea-ppe~~ gea-tes sect ‘a-enal i~s-~~ng the

- lower ~~tes a-a--ov a-li nereat a L a - n It - e d r - a -k - s of :~~ ar a-.~ 
- j a-- ,r a - a -  ~~ a- the nav~ -

gaticr : npsteu’a-. Hy-di--ali: a-. ec1 ua-)eies’a- a-a- a- use-a-i to cs-a-c- ns a- a- i- taircter val’.res
and miter get-es ~~

i t a - i  electric moy,o~ s a r :-ud i l - iz power .

~6. Truesed stop log b-l~-a-he ans cove been StijO - - a-c 55 the type
of closure equipment to be used at a- lie locks. E ::.n~a-t - i to locks ~B ant.
lOB, closure ca-yste — a -c -o r Tr in i ty  Rive r Iota -c o are riot requar e d :a - o  doe-
vent loss a: pools . It a - s therefore, nc~ essential a-a -b et  akos’tre

a-; e~ uipment be avai l s-a-c- La a.a -  each la-eck s l t a -ra- , To rest s--b :s ~ a- ’a-a - a -, reme a -t  i t

is proposed to pr o e lJn  -ic -Ia- a-
~~~~~~~ k a - a - a n  the e ce s t w t s- a -a- ~t~a-c e t e q - i -  s~o-nt

and to provide closure - ec a - a -- :~~~ -:.-~~ t I a  at ca-e le c ted st o rcgs  notes -s  a- th i s  h a r a -

- _ anticipates div~ a i - .s-a of the s a - , t e m  i nt o  ~~ r :- a-cpt  of bo ckc Central  storage
yards would provide tcari ;a- -r rt ir .g ~~ a- t l  is--it - h cquipe~~~t - and a saf-

- ficiecit nuwber of stop logs to ca -a- c- -so one end of any lk-;ck in the o c a - u - aj

of locks serve d a:/ ak~ stcrahe oc :n t- . Ct-a s-c gateu , vaivcoa-, v~c 
I a --:’ .

buia-kheads~ pia-nt 1e~ P i t i g e c , e tc . a-, may aasc locates -~~~~ ~~~r i -
a-
a-:c a-c

- - storage ya:-is , Ca a-le a-a-all0 a-ins- ~~ a -a-~ lane side ~
a- a--uil be ~4a’itv a-iS l a- -

similar to the f~rat ncaaa-oli a-- b a -s cI s- es-. a- a-, dl c c  a-a-a - s - l a -s h O V - t c a - a - i  r a - a- ; ~~~~~~ ca-f
a- the intake ar- -i ‘o~~~ t ; a -e s--  is- a - n-s - tn

57. The pla in, for lock Ncs . ~a-B and add , located in s-he Ltv :  n a -t st - a- a - a - .

and Tennessee CoLon~-a- Rese:crcea- ::’ claws, re -spc-ct iv o- a-y, provide for extena-
a-f’ ing the ‘ipper s-t . i-e a-.) and a p

-os-a-t a cit sI s-he lock walls s--c the top of
respective dams at etc t i t t o r a -  i a -I  ~

-
~~ s- ia- 3-)~~ :e nc::-nl a-lp as c-bca-’a-’a-s- on h ate 21.

- Tne top of tne deco - ~~rouJ. . aa- 
a-be wtdeueb tic fc - :’n esplana ca- e , lOb feet via- a-I-

by 200 feet longs ~ra- rot is- sIde s of the bo-: a- a-: st ructure . A single lane
bascule hri -agr a - a - - a - i d  be fr an  i .ited at -;op of a- a - i a -a - irate ha~- -a-a - al T s to pro-
vide a crossing of the locxs for u - c a b  p ’crpcseu~ as arena s- i on  and
maintenance of the bo -ci< st- a - n a - c s - ’a- c res a- and a -a - s - ne a t - i s -n , a-s-~ c a - a - t- ers - ’a -s - Ce and
repair of 1;he c-as-tn clean , as aa; be ca-eouired.

ia- cs-a- a-a- 

a-~~~~~~a - , a-~~~~~~~~~~~~~~~~~~~ a-~~~~~~~~~ 
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a- 58. Excluding locks Nos . 5B a-r i d lOB, the other locks would
ha ve a 150-foot square esplanade adjoining ti a-e upper gate bay land-
wall which would have a top elevation equal to or greater tha n the
lock wall elevation and would connect with the access roa d to ta-ne
lock sites.

59. The plan provides for minimum berm f i l l ing behi nd the
land wall of the gravity type locks from the esplanade on a gradient
of 0.5 percent to an elevation three feet above the ta i lwater ele-
vation of the desiga operating discharge of the multiple purpose
channel at the downstream end of the landwalla- Typical illustrations
of the berm behind the land lockwall are indicated on site maps shown
on pla tes 16, 17, 18 and 25.

60. a- ESTIMATED COST OF LOC~~~ a- - Detailed estimates of first  costs
of a x 600-foot gravity type lock No. ~~~~ a 81ia- X 600-foot U-fra me
type lock Co. 6 , and a 56 x 1-1a-OO-foot gravity type lock No. 19 are
shown in table 1. The gate and valve machinery and electrical costs
were established by application of the Engineering News Record Cost
index factors to costs of simila r items of construction of prior
projects .  The detailed estimates of costs shown in table 8 are
typical illustrations of determing the estimated f i rs t  cost of the
other proposed locks , copies of which are excluded from this report
to eliminate more or less repetitious material .  A summa ry of the
estimated fi rs t  costs for each of the 22 proposed locks is given
in table 6, page 36.
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61. SUNMARY OF NAVIGATION DA~~ (INcLUDING COSTS). - The plan o
improvement for the multiple purpose channel provides ía-or the constr

a- 
- tion of 17 movable dams and one overflow dam, to serve in conjunctic- J with the proposed navigation locks and the Wa.llisville, Livingston

a-a- 

- and. Tennessee Colony R ~servoir D ams, to form and maintain navigation
a- pools that would overcome the fa-aa-)~~~ of the river to provide for navi€

tion to Fort Worth and facilitate the passage of river flows and dri
The locations of the proposed dams are shown on the general plans ,
plates 14 through 11, and in profile on plates 12 through 15, pages

- to 29 . The first costs of the proposed 17 movable dams and the ove
flow spiliway dam No. U is estimated at $11a-5,1a-~91,O00, as shown in ta

TABLE 9

I 
- 

-
; SUNMABY OF FIRST COSTS OF NAVIGATION flJa-Ja-~3 Ra-EQUTB~~~ FOR

I 
- - THE MJLTIPLE PURPOSE CHANIa-~EL TO FORT WORTH , TEXAS

Dam : Number and size
— No. : of tainter gates (ft.) : Cost

Houston Ship Channel to upper reach of Wallisville Reservoir (Mile C
to 35.5)
1 14 - 14o~2O(i) (2)

- Upper reach of Wallisvifle Reservoir to head of authorized channel

- 
to Liberty ~Mi1e 35.5 to 14a-7 . I~) None

Head of authorized channel to Liberty to Tennessee Colony dam (Mile
to 233.5)

a- 2 7 - 1a-la-0x31 $2,277,280
- 3 6 - iIa-0x314a- .5 2 ,623,314.0

a- 14 6 - 140x36 3,565,170
5A & 5B Livingston Dam (3) -

6 5 - 140x14J4. 3,003,580
7 5 - 14OxI4~ 2, 672 ,950

- 8 5 - 14a-OxL~2 2, 520 , 250
— 

9 6 - 140x14a-6 3,111,780
- - Total 19,7714,350

Tennessee Colony Dam to lock & dam No. 12 (Mile 233.5 to 27 14.14)
1OA & lOB Tennessee Colony Dam (14) -

11 (5) 2,112,930
Total 2 ,112,930

Lock & dais No. 12 to Five-mile Creek (Mile 271ia- .1i. to 322.0)
a- 12 5 - 1s.O~~8 2,030,710

-

; 

ca- 13 6 - 14a-0x32 2,758,760
-~~

. 124 5 - 14a-0 c26 2 ,0142 ,614.0
- 

15 5 - 14Q~~~~~~24 2,071,750
- 

- 

16 5 - 240~~7 1,859,300
- - 

-

~ 17 5 - lia-Ox3O 2,177,930
Total 12 ,9141,090

Five-mile Creek to Dallas Terminu s (Mile 322 O ta-o 326 7)a-- None
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a-a- depth to devl
friction to re s-a - :ct  the ia-rnp-)se~~ 02a-~a-~~~5 a -  3t~a-el sheet pile ci
walls would be provided as- t a - s -c a - a - c s f a - ceam edge of the gate
and the downstream edge s - f  a- a - a -  s t i’) 1irs-~ basin , with wall
to the steel piling wall he a-e~~ t~- a- the It s- a - c structure and. ti

a- off wall beneath the s- a-:oCa~e ya -tr -~ llf :ta-nas - :on concernin~
diversion and care of ~iata-’r cI a- s - :i a-r02 c- a - c n st r a -- o t  Ion of the da-aa-i

given in paragraph ~~~~~ 
o±a- th~a-s as-~o oa-iix . Plates 23 and 2~4a-

the log of borings made at a-a-o k s Ites witch were cons iderl
connection with the foundatton r e-j -a -a -tre~ ents for the severt
navigation dams .

6)1- . The plan propoa-3es t’cata- ~~ tc sill noonli ths be d:
on the center line of gate a-~~a-th no pa- : c v t da-~ ~8-foot sill x
liths to serve as fc a - -s -~~dati’a-s-n fo r  each n:er, All piers woi
8 feet wide and their lengths would ;ro’ride for both upst:
and downstre am bulla-thead. res-a-a-a-ss-a-es, service bridge supports
gate trunnion anchorages. ~~e t:--cra-ra-±-ora-ct are set in horiz
position above the re a-~’a-z2a-a 4ec~ ts-.a-o pa-ira-s-a-s-nt flood discharge I

tion at the dam and the r -~~d . I c~ a- s-f ftc gate is long enough
permit the hctt-os-a- of the skin pIata -~~ to ne-ct tne hox izonta~at an angle of a-a-ct less t a -a-at ~

a-VI ~~~~ a-a-es and provide 5 feea-
clearance above x)aximum bt~h -er a- The tar elevation of
stream nose of the pier as-d  tha-5 aa-ca-utrent v-o-a-a-ll be at leas
above highwater at the ia-an s : t a - . ,

65. Tha-~ service br is-a -a-nca - ~cc a-s- a-d a-s-s-a- cena-tes-’ed on a vertia-
a- to the arc of the gate and cc ’. hs-a-gi-. enc-a-a-a-gls- so that low sta-

clear the arc of tIs-e gate ia-n raisea-~I posits-I s - a - a - a- Electric ha-
raising the gates would ~e mc~~-ts-1 between the sen-ia-ce br :
girders . The crane pr ov ideC a - ~o- : a-s-ia-lIng emergency bulkh
been estimated as a a - a - locomo a-- a- a - a -  “

a - a -  on rails. but fu t uc
should in c l a- Ha-e conol a- ia-a - t a - c a -a-s- s-a-f a-ca - b id e cs-noes which could

a- at more that one Ia-a-~a - ra - Upi~~~~a-’s-a-o 
a- h ’ic-ndc-a- a-

~~~~~
a- a- a-a- a- esti~~teda- a-

basis of pr a-sv~± 
a- 

s-a-s ea-a-a-~-~~~- i  a-isz w~~a- a - a - s -  -
- a a - a-s-’s - a - - a - a -a-I -; to close one g~a- 

-ca-ne foot above the :-ica-x~~na-a- a- -m ca-a-a- a- a - I c - a -a- t i- s -n  sta--c s-a-a- a-s- a- Downstream 1

are estimat-a-~d on t
a-
s-a-a - baa-siO tha-a-t ca-ne s- s-a-a-na-Ia-et c set s-a-f downs a-

bulkheads (f s-c one wa-c a-c a - a - ’~~~ ) a - a - s -  a-a-ic~ be prc-s-’lled to serve a-
with closure of cy~~a-

-a- g~~~~~~
a-a- ba~a- h~~~~ a- a - s - a -: ~~a- ov a-

~~a-a-- s-i f o r  a height r
between the low pool and ~~a - I a - a -~ s-s-a-a- s- is- a- a-is- navigation stage .

VI-55

a-_ J1_ a-_ 
- . a- a - a - - - a--.---- a-- a- -—- a-



r~~~ 

- a - -a- --- - -
~~~~

a- - 
~~~~~~~~~~~~~~~

- a-
~~~~~~~~~~~~~~~— -~~~--~~~

a----- --- - a- - —  - - a- 
~~~~

----
~~~
- - —

~~
a- —

- 
66. Excava a-a-:o:a- for the Ia- as-a-s ~ncla-s-~ co f-s-a-a- ~~~X~~

a - n a -a- a - a - a - : 1 O a - )  re ;circd
to provide both an upstra-a-ea-n approa s-~s- ohana-ne l a~ i. a a-Iown&t:c~~~ dis oha r

- channel. The upstream approaoh o s-annel wdll-d have a w s - ia- fi e’~nal to
the width of the dam exten ds-n~ - a - pstream to 200 fa -~~s- above the a- ip-
stream and of the riverside look ~ a-a-i-dcwa1I, then a 191-9-fact transi-
tion to join with the mults-ple purpose oaannci, all with a-s- a-ians-nela-

- bottom at the gate s lila -a- e lova t la-Ot . a- ?‘ca-e disa-s-har ga-~’ chacoc TI wa-ra-ild
have a width equal to t Ics-a- width of the dam , exts-niits -~ to 2CC feet
below the downstream end of the ga-itdewall then a 1000-- f :ot - a-’a- -ransi-

- tion to join with the multiple pa--a - i rp-os s  channel. T) s- a-s- :a- a- :-rcnc- from
- the darn the channel bottom e a - e a- a-’an:c- s-i ia-j oca -Ia -~ 

a-s-c ta- ha- s-a- sane as the
a- stillIng basin end. sill elevatIon to near fcc ~~ ca- a-” c-f a-the a - c s -’c a-a-a-all ,a- then sloped to the multiple purpose a-a- haa-:cs--a- a- 

‘a- a - + a - a - o ’ a - a -  eievca-tion at the

junction of the two channels . All permanent- - s-a- a--th slop-s-s were
assumed to be 1 on 3. Precast concrete b a-a-o:a-a-~~ no ’ a-n gravel f i l ter
blanket would be provided. s-a protect ear-ta-c s-la-ca-p’s-a-s ad a-~ nca-a-s-ot- tc- the
storage yard , the approach channel for  15 Thet -- .c -s -t :a-iac- f:a-os-s-- the
gate sill, and the discharge channel for 25 s-’a-a -ca-t ia-ra--a-n zt a -r - s - a m  from
the stlllin,~ basin as shown on plates 19 and 2 a-, pages ‘4- a-I) and ~42.

67. The plan of improvement p:opcses nha a- ca-am No. Ta-a-I be
located within the Tennessee Colony Reservoir a-a-a-pst re~~n s-a -f t~ e rnoa-a-s-th

- of Cedar Creek to form and mainta in pool ~c. ~~:a- at- normal elevation
- of 270 feet , generally as shown on plate 25, page a- a - is - . When conser-

vation storage in Tennessee Colony Reservoir is fa-a-~~~a-1y a-iepletea-i., the
a- top of’ lower navigatIon pool below -~~~~~ No. 11 

a-a-
a-
ca- a-s-Ca-s-I he at slea-s-at ion

235.0 with bottom at e a - e~~atioC) 223 . a-a- c:i~r ~~~~ c s - n a-~ s- f l — c a - a -  
;4

a-
:a-. a Oa-c

conditions in Tennessee Colony F ervoir n-c eTs-evatla--ra - T
a-To , ;a-aol No. 1.

would be inundated to -a ia-a- ;th of 15 feet. P~~~~ a-:a-a
a-”a- i:vcs-ta-a-~~~t :ons

a- indicate that an ove: fa-a-oa-a-  sp:1i~ a-ra- c la-a-a-a-it at ta-:~~~~s T io : a4 s--:’s- ~~:zTa-s-l he
more economical than a movable dam ~:th e:t1s- r s- a-bo’s-a- : a- i’s- Ic sr nan-
submersible tainter gates, Ac~ : s-n ia -ogly ,  ~~~

a-
a - a- plafl of .ia-npr-:a-voca-eoa-t

proposes that dam No , 11 c- a -s -siot o f ca- -c c;vs-a- s-’fa-a- a-s-- a-a- da.i a-a - i  a- 5 , 7s - )C a -

-
a- 

feet long extending from lock N o a - l i  aca-r :ss the Trcn ~ t: Fiver flood
plaina- The darn would. cOC)sis--t ca-f a-ja-s-~~~~~~~ a-

a - a - t ; a - s - a-
~~~~~~ sn a-a- a - . CWa;’ ~, 500

a- feet long of p&a- a-.a - a - s --i earta-- e acJci~ert  v Ia-ca-h a-a - a -- st  at e cvatiora- .l7~~~a- I- ,
- and a low-water uncontrolled concrete spi1 J’c -  a-IIa-C fset  lon~ with

crest at elevatIon 271.0, or s - a - s -a-- a - a- i’cca- s- above pr-s- s-el normal elevation
of pool No. 11, and a ~~~~~~~:a-i~

- a - a -~ 
a-
ta-c a - a -a - ia- ta- s - a -  elava 4- La-s n .Il~~~~a- Ta-SE! Ta- ow-

water spiliway a - N O . a - a - a -d. 1~a- a - a -~ fca-a-.s-s-&sa-d on t imb~~a-- p a - a- t o g  ~~ a-
a- 

a-~~ he a-s-f

desi~ i simt a-ar to’ t-a-ata- cIa- ta- a-c-: ~~ p
a-

a-a- ta-a-a - a -~ ~ ca-ca-i 5 ca-s-cs a -a - a - a- inna -g engin-
eer ing ma r- s-ia- i 1lI0 -2-2~~~ o

a- a-
a-
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68. ~~TIMATED COST OF DAI~~.- Detailed estimates of first
cost for darns Nos. 4, 6 and 19 are shown in table 11. The estimated
quantities of construction materials were determined for about 20
items that varied with site conditions and design requirements. The
other items of costs were based on curves or formulae which were
either derived from similar items of darn construction considered
in the 1938-39 Trinity River studies made in connection with House
Document No. 403, 77th Congress, 1st session, or directly from
the cost items for the Mississippi River darn No. 24, with appropriate
adjustments made to reflect the quantities required for the 40-foot
~~tes in lieu of the 50 foot ~~tes used at darn No. 24 and in the
1938-39 Trinity River studies. The detailed estimates shown in
table U are considered to be typical illustration for determining
the estimated first cost of the other proposed movable dams, copies
of which are excluded from this report to eliminate repetitious
material. The estimated cost of dam No. 11 is based on a detailed
quantity survey of the construction items required for the proposed
darn . Cost for darn No. 11 and other dams are shown in table 9,
page 52
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69. SU~4MARY OF HIGHWAY RELOCATI ONS ( INCLUDING cos~~) . - The
estimated cost of highway relocat ions within Tennessee Colony Reservoir
are included in the cost estimate of Tennessee Colony Reservoir given in
this appendix. The construction of the multiple-purpose channel would
require 48 bridge relocations of which 20 would be partial modification
of existing bridges, 10 would be complete replacement of existing
bridges and 18 would be new bridges over land-cut channels. The re-
location cost for individual alterat±ons varies from $1,866,000 to
$116,000 and totals $44,O2Li,000. Data and cc4st thereon are shown in
table 12. The T’~xas Highway Department reports that its present long-
range plan includes construction of up to 12 addit~ ona1 highway crossings
of the Trinzty Rive r within the next 15 years. The Highway Department
states that two brIdges on the plar~.ed Inicrs~ate Highway 635 loop crossing
at Dallas have been authorized and funded for preliminary engineering
this year and one bridge on Farm to Market Road 162 in Liberty County has
been authorized. The other nine ‘~rocsings are in various stages of program
planning. Defin~.te information as to the exac’~ location, size and type
of construction of these cros.~ings ‘.oas not available at the time this
report was prepare.d and costs were not estImated for any modification
that might be required for project purposes. However, the contingency
item in the cost estimate is considered adequate to cover such modifi-
cation of additional bridges that might be built prior to construction
of the multiple-purpose channel.

70. HIGHWAY DESIGN INF0I~4ATI0N . - All highway bridges over the
proposed multiple purpose channel including the highway bridge in the
Tennessee Colony reservoir are based on providing a minimum vertical
clearance of 50 feet above maximum navigation elevation and a minimum
horizontal clearance of 250 feet between fenders for bridges located

F between the mouth of the Houston Ship Channel and the Dallas Terminus.
A minimum horizontal clearance of 225 feet between fenders would be
provided for bridges located between the Dallas and Fort Worth Terininl.
A side slope of two horIzontal to one vertica~. was assumed for embank-
ments. Based on these clearance requirements, the length of span
required for the channel wc~ild be 300 feet for bridges located below
Dallas and 274 feet for’ bridges located above Dallas, In general,
the design loads used for highway bridges were H20-5-16 for interstate
highways and H20-S12 for state highway bridges. Maximum grade s used
were 3.5% for inte.ratate highway bridges and 5,0% for state highway
bridges. A typical bridge is shown or3 plate 26.

71. Earth fill approaches t.o bridge.s would be provided to a
maximum height of 20 feet above natural ground, Earth embankn~ nts
will not be used in floodways. Tr’~st1es consisting of concrete
girder-spans on concrete piles would be used in floodway in place of
earth embankments. Approach spans would consist of prestressed con-
crete beams and concrete deck. The center span of a three-span con-
tinuous plate girder vi th concrete deck would span the project channel.
Timber pile fender syst.ems would be pro -:rided on the channel side of
bridge piers adjacent to the navigat.ior 1 channel. Table 13 gives in-
formation concerning desi~~i dat .a considered in determining the estimated
f irst cost of the hgihway ~‘,“idges for the multtple - purpose Trinity River
channel to Fort Worth , Texas. TablE ~~ ~i’re~ inf’-~rmaticn concerning the
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TABLE i14
D&TA RELATIVE TO INCREASED

1~~IGHT OF HIGHWAY BRIDGHS REQUThED
FOR MULTIPLE PURPOSE TRINITY RIV~~ CHANNEL

:Channel : Elevation of roadway: Increased
Name of bridge : mile : Existing : Proposed :bridge height

Interstate Hwy 10 (Eastbound) 30.36 111- 58 141.
Interstate Hwy 10 (Westbound) 30.37 12.i. 58 141.
U. S. Hwy No. 90 (Eas tbound) 11.7 .814 29 77 24-8
U. S. Hwy No. 90 (Westbound) 147.90 29 77 24.8
State Hwy No. 105 75.78 72 121 249
U• S. Hwy No. 59 91.86 98 1314. 36
County Road 98,90 103 163 60
U. S. Hwy No. 190 lll.51-~ 1140 191 51
State Hwy No. 19 136.15 148 196 148
State Hwy No. 21 171.63 176 210 314
State Hwy Nc. 7 196.68 202 235 33
U~ S. Hwy No. 79 & 84 220.55 239 271 32
U S. Hwy No. 287 (1) 21l-9.~99 29~4- 3149 145
State Hwy No. 31 (i) 262.4 .52 2914 3149 11.5
State Hwy No. 1129 285.60 322 355 33
State Hwy No. 3tI~ 298.024. 3149 381 32
Malloy County Road 312.814 391 11-18 27
Belt Line Road 315.57 396 11.20 21.4.
Dc~~y Ferry Road 319.92 14.00 1431.4 311.
State Hwy Loop 12 (Eastbound) 326 19 14.10 1439 29
State Hwy Loop 12 (Westbound) 326.20 1~io 2439 29
Interstate Hwy No. 145 (Northbound) 328. 14.6 1129 1441 12
Interstate Hwy No. 11-5 (Southbound) 32841.7 14.32 414.1 9
Forest Avenue 330.65 14.25 1442 17
Corinth St. 331.11’l 1429 1457 28
Cadi z Street 332.22 429 1457 28
Interstate Hwy 35 E 332.28 24-32 24.57 25
Houston St. 332.61 14-33 11.57 214
Dallas-Ft. Worth Turnpike 333.12 11-36 1457 21
Conunerce St. 333.50 14.324. 1457 23
Continental St. 333.93 1435 14~8 23
Sylvan Ave. 3314.89 1i.08 1458 50
Hampton Road 336.33 141-i-O 11-6o 20
We 5Lrn ore~and Road 337.26 14i~ 146o 145
State Hwy Loop 12 3140.39 14145 14-62 17
Meyers Road. 3142.914 14-11-0 1485 24.5
Belt Line Road 311.5 .25 14514 2485 31
State Hwy No. 360 350 75 1450 1486 36
F.M. Road No. 157 3514.00 1474 513 39
Arlington-Bedford Road 357.00 11-81 513 32
Arlington-Smithfield Road 359.95 1487 27
U. S. Hwy Loop 820 (Northbound) 362.11 510 31
U. S. Hwy Loop 820 (Southbound) 362 .12 510 5141 31
Han dley-Ederville Road 362.70 500 ~14I 14i
(1) Based on highway bridge requir.~d for single purpose Tennessee Colony flood

control reservoir and its modification to provide clearance for navigation.

VI-64 

_ _ _ _ _ _



-
~

- - -
~

- —-- -
~ 

-~~ -- ~~~~~~~ —~~~~~--—-~~~~~~~~~~~- — ---~~~~—-~~~~ 

/

TABLE 15
DETAILED ESTIMATES OF F~~ST CCET

FOR U.S. HIGHWAY BR IDGE NO. 9O(WESTB0U!~D)
AT CHANNEL MILE 147.88 OVER MULTIPLE PURPOSE TRIN ITY RIVER CHANNEL

TO FORT WORTH

The U. S. Highway No. 90 (westbound. ) new brid.ge would be
constructed over cutoff channel at mile 147.88 consisting of 780-
foot continuous plate girder unit (2240-300-2 140), thirty-seven 50-foot
prestressed. concrete beam approach spans and earth fill approaches
to a maximum height of 20’ above natural ground.. The bridge was
designed. for H20-s16 loading with a 28-foot roadway on 3.5% grade.
Fender system would. be provided for pier protection . Approximately
850’ of approach spans on west end of existing bridge over Trinity
River and. entire relief structure located. 0.5 miles vest of the
r iver would. be removed. Eastbound bridge would be used. for maintaining
traffic during construction of new bridge .

Item
No. Description ~~&ntity Unit 

- 
Price Amount

1. Earth fill approaches (i)
a. Earth fIll 8,880 CY $ 0.85 $7,550
b. Approach Rd(Conc pvmt.

and. sub-base ) 250 12 18.85 4,710
Subtotal 12,260

2. Abutment Bents (i)
a. Structural excavation 25 CY 2.50 60
b. Class “A” concrete 30 CY 11.0.00 1,200
c. Reinforcing steel 24 ,550 Lbs 0.13 590
d.. Concrete piling 11-21.0 12 7.50 3,300
e. Conc . riprap(Class”B”) 115 CY 30.00 3,1~5O
f .  Cement 45 Bbl 5.00 230

Subtotal 8,530
3. Interior Bents (35)

a. Structural excavation 1,225 CY 2.50 3,060
b. Class “A” concrete 1,505 CY 40.00 60,200
c. Reinforcing steel 240,000 Lbs 0.13 31,200
d. Concrete piling 17, 325 12 7.50 129,914.0
e. Cement 2,258 Bbl 5.00 11,290

Subtotal 235, 690
4. Transition Bents (2)

a. Structural excavation 100 CY 2.50 250
b. Class “A” concrete 197 CY 140.00 7,880
c. Reinforcing Steel 31,200 Lbs 0.13 4,o60
d. Concrete piling 2,310 12 7.50 17,320
e. Cement 296 Bbl 5.00 1,1480

Subtotal 30,990

VI-65



-----~ -~ - - -— ~~~~~. - . . --— ~~~~~~~
- -

~~~~
-- -— —- -

~~~~~~~
—---

~~~ 

TABLE .15 (C 0NT ’D)
DETAILED ESTIMkTES OF FIRST COST

FOR U.S. HIGHWAY BRIDGE NO. 90 (wESTBOuND )
AT CHANNEL MILE 247.88 OVER MULTIPLE PURPOSE TRINITY RIVER CHANNEL

TO FORT WORTH

Item
No. Des crlption Quantity Unit Price Amount

5. !~~in piers (2)
a. Structural excavation 315 C! *2.50 $ 790
b. Class “A” concrete 1456 C! 42.50 19,380
c. Reinforcing steel 62,000 Lbs 0.13 8,060
d. Concrete piling 24,620 IS 7.50 34,650
e. Cement 6824 Bbl 5.00 3,420

Subtotal 66,300
6. Prestressed conc. beam spans (37)

a. Class “A” concrete (Slab)l,590 CI 42.50 67,580
b. Reinforcing steel 307,000 Lbs 0.13 39, 910
c. Struct. steel (Armor

plates) 5,100 Lbs 0.111- 710
d.. Type “C” prestressed.

concrete beams 7,1400 12 13.50 99, 900
e. Aluminum railing 3,700 LF 5.00 18,500
f. Cement 2,385 Bbl 5.00 11,920

Subtotal 238,520
7. Plate girder spans (3)

a. Class “A” concrete (Slab) 610 C! 42.50 25,930
b. Reinforcing steel 121,800 Lbs 0.13 15,830
c. Structural steel 1,7147,200 Lbs 0.22 384,380
d. Aluminum railing 1,560 IS 5.00 7,800
e. Cement 915 Bb]. 5.00 4,580
f. ~~vi~~tion light IS 2,500

Subtotal ~i-241, 020
8. Fender system

a. Structural steel (Guard.
plates) 2,250 Lbs o.i4 320

b. Treated tlmber(Creosoted)15, 550 FBM 0.60 
- 9,330

c. Treated pllirig(Creosoted) 6,500 15 3.25 21,120
Subtotal 30,770

9. Removal of existing bridge
slab & girder spans 1, 1420 IS 15.00 21,300

10. Salvage value, existing bridge to be removed. None
Total coastruction cost 1,085,650

Rounded 1,086,000

Note: Prices are as of January 1962
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pertinent data relative to increa sed height of highway bridges. Plate 26
shows typical views of the high level fixed bridge and timber pile fender
system proposed for bridges crossing the navigable reaches of the
multiple-purpose channel.

72. F~TIMP.TE OF FIRST CC61~ OF HIGI~ AY RELOCATIONS . - The
estimated material quantities for the proposed highway bridges over
the project channel were determined from curves based on the newly
constructed Aransas Pass , Te xas , two-lane bridge across the Gulf
Intracoastal Waterway. A detailed estimate of first cost for U S.
Highway Bridge No. 90 (westbound) at channel mile 47 .88 is oiven in
table 15. This ebtin~ t€ is a typical example o~ cost of similar
type high -level fixed highway bridges required for the project channel.

73. SU~~4PAR~ OF RAILROAD RELCCATIONS (INCLUDING cOSTS).- Existing
railroads cr os~ the multiple purpose channel at 13 locations. Eight of
the e,~.osting brid~-c crossing would be affected to so~~ degree by themulttpie purp c— se channel and would have to be modified to provide the
clearances considere d nec~~~ary for na’iigation on the channel. Four
other bridges would not be affected as the project channel crosses the
railroad embankments on cut-off  alignment; however, new bridge s providing
necessary clearances would be required at the cut-off crossings . The
estimated cost ~ or modif :~~~tion of the St. Louis Southwestern Ra ilroad
crossing the project cL3nne~ at mile 2614.114 near Trinida d, Texa s, is
considered in the cost estimate for the proposed Tennessee Colony reser-
voir. Pertinent data and cost of the required railroad bridge alter-
ations, estimated at a first cost of ~25,398,00O, are shown in ~.ab1e 16.

714. New bridges required for the project channel are listed as
item No. 1, 5, 6, and 13 in the following tabulation, which shows the
average daily (1961) traffic crossing the existing bridges over the
multiple purpose channel:

Item : Railroad :Channel. :Traffic crossing existing bridg~~ :
No. : owner :mile :Passenger:Freight:Switching:Total:
1 Texas & New Orleans(SP) 147 .911. 

— 11- 6 - 10
2 Missouri Pacific 52.57 14 6 - 10
3 Gulr,Coloradc & Santa Fe 77.28 - - - 3(1)
14 Texas & New OrlcanI,o(SP) 91.93 - 14 - 14
5 Missouri Pacific 136.08 14 3 - 7
6 Missouri Pac i f ic  219.70 14. 4 -
7 St.Louis & Southwestern 2614.114 - 9 - 9
8 Texas & New Orlcans(SP) 328.30 - 6 12 16
9 Missouri-Kansas-Texas 330,28 8 6 14 18
10 Gulf ,Colorado & Santa Fe 331.09 - 14 6 10
11 Texas & Pacific 333~66 - - - !42(i)
12 Gifford Hill Gravel Co. 341.36 - - - (2)
13 Chicago, Rock Island & 350.514 1 - - 1

Pacific

~~T) Composition of tot~
’1 t r a f f i c  noL reporteol .

( 2 )  Traffic riot rcpcrL - - .
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SIN-BElAY OX VETDBLTED P12-ElY C00CX AND PEIEI’INNS4T [AlTO

C0~ 5R2CrNG 061UHoAII RRIDGND EEISUIRED FOR JBJLTIPLP
TRINITY RIVER CHANDEL TO FORT WORTH, VEGA.

ConponeTLt ler.gtko Of roq~oired bride s I Grede reviolo, I
O 0 1 Y~ P10 OLIOt ‘~rtdgei ~~~~t I I Lioe.l I

ICboo olol I A r o d gelIOrk I tr~ptl0 oh fl...k1,g a tre,tI.e I T.1tol. I 01000 I feel. of tpt.L
1100.00 of rIliLr000 IMAIe I Re5olre d I 5~~~1OIUh I ~3WO.1 I s5p rOWCho SASFEtILI role I revlOloA(L) I Cos t

0000tOI Ship Cbnooel to Apper 1111000 of Wo lt isv ’ lU e X 00r2-oor (5010 0.0 to 35.3)

(!i~~r 32-0.10 of Ws Uiov iL] .o X000ov oo, r t O b ~Od 1ol’ .1UtkO2-iOeI1 o boooeL to LibO rty (Mi le 3 5 5  to 1 4 7 1 . )

lie~~1 of ,othorl.od 0001,001 to 10FoIrfy to TeOlIeW000 CL11O0~l GAo. (Vi le 1.7.0. to 233.5,)
Too,, & New Or G..., VS (SF) 1.7.94 NO, bridge NOne 500 No.1.0 500 BOOR Rooe $A’ ,,,-L ,,OCCo
2400,0001 P.0101.1 52-57 MOGifIoA tiO , - 500 - 1400 RARe Non. C ,S21,010o
Golf, C- , Ior .Ao & Soot, Pc RB (AC & SF) 77.28 Wdoi010,tio, DoloR 11180 VoILe .0.0 5.100 50,00 A , 012 , 00

Ceo,, & 32-. Orle.o. RB (sp) 9L.93 24041 f leat lo , HOOP 1.80 None 180 1.0(ft.) 1,550 2 ,3710,2.11
M18.oori P ,p l f lc  136 04 NCR tridge 140.00 )S0 HooT 5200 None No,.. 2 , 0510 , 1113,,
Moneoori P.0121.1 219.70 140, bridge 14000 500 30.0 540,0 None None 2 LID 21111-

TPt. 1. - Mi le o 7 0  to 233.5

Te.oe,00e Cob .1, do, to Lono & INee Ho (2 ,[ RV1. , 23 .5 ‘ o 2 ~~~~J
St. Louis Southwe,lern -30 Cole, ‘ 7V11C C , 1 0 0 0 1 r ’ l U  (IV the plSll Of omproRcIOtut for the Teno.esoee Colony reservoir.

101-00 & 00, No. 12 too FOv.-,i le creek (Mile ,O7I..I1 t o~~~~1,~~,
’

rov~~-..OLe  Croo, to & 100Loding 0012110 V,-r2020oO (1002.r 300. 1) 10 325.7) 
5002-

L,0lIau Cere.l000 GO ool.1tl.1g 1001100 30 oI,100y (Mi le 326.7 to 33101)
leo,, & Ne, CrIes,, RN (0? ) 325.30 !4od1fioo~io, ,,2’,’ ,, 4110 1, _COO, 2,805 V . 0 ( 1 1 0 . )  5,71C 2 , i’10 , LXL
MoO,,oori-EAflR,.-Tooso XE (2410(1) 330.28 MoGif ion t iPo  . 7 - 0.61 271 2 ,300 13. 0(Ct .  6,640 2 -012 ,0011-

TotAl - M I s  324.7 to 331.1 -

001200 F2~ V’ loO’ Mo (P 33 1.0  II,,
Gul f , 71,lo,o’,Jo & Son’,,. Pp 0(11 IT & OF) 331. 03 Mo,Oif.cnoio,0 AC 0.110 010, 0.00 . 2(d ) 5005 1, 41-’,, 20.,

I ~~~~~~ ,,r A  P00101’, ER O T_’F) 335.211 Mu’tifio,tio.r, NO,oo o ’IL .O 1110 .40 50100 S ‘ ,‘
,‘,,l~,i - Mil. jji.  1 10’ 1 - , 4 7 . ,  4.111,

. I l0101L.C
~j,18

’ .lVrI V Ce Pn O N u O (M31A 3 3 0 . 0 C 0 362 ,5j,
21I’ F ’ori 1 0 0 1 1  G, ’.ve l 1’~~. lOX - 30.1.40 MOAIV100C1O , ,  1,o0 01010 01100. , oOl, L’ .0 10 , 210 ,,‘3— ,0.0.,

5 0 0 gb , 11016 i,O0..,00 & P.1C I XX 350.50* lIe, 00,0000 570 ‘00.0. ~71( 0 , 00,’, 11. 0) ft . ) ‘ .1000 1,70,
11010.11 Ho le 332.10 (0 302, , ( 1073, ,,)_

11,2-10 l 0 1 0 0 TP0..O,00 CO I, oI, o o L 1 f l ~ Ri op r oLA .  ,)(r.ve Srid , MiA.0  3’~~.o L10~~~ 0~~~

fo ’OO I - Mile 0. 00 tO 36809 ~‘ 1 0  - ‘I’.
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7’s . R1&1LRGAD 3R1~~E D~~I3 IN’F0~~~ TION - The plan of 1mprove~~rit
— 

provides for all railroad bridges over th° proj~ ct char.nel to be of the
vertical lift type, with 100-foot f1ankin~ spnn~ desi~~ed for :J oope rs E-65
loading. Timber trest le and /or o 1 .0r~ embt°nkme n t apprClache~~ to  the
flanking spans would be provi de d where necessa ry for new bridge crossings.
Modification cf ex~stt,ng bridges prosy i des f a: the removal of the portion
of bridge affected by the lift bridge and flank~ng spans and mod~fying
the remai ning por t ion of the exist ing bri dge to meet the lift bridge
requirements. A timber pile fender systern. wrs’,il-j be provi de d on the
channel side of the lift bridge piers as ~~~~ - -t p utc 26, page 6’~A timber trestle and/or earth embankment 5’y - - ‘. s:ul , lI be provided
to maintain rail t r a f fic  durir ~g const-ructlo)’o :.re req-iired brid ge

0.’ work.

76. The lift. bridge ‘:coi ’c ro~~ovide ~ rn~~r . .  ~~~~ Io~ rt ,jcal clearance
of 50 feet in open posttion above the stage th” t i~s equalled or ex-
ceeded 2 Dercent cf time ,~rid a mcr,imuzn ~‘ert i -:o~i s..loorance of three
fee t in cThse-~ ~os-  t ioo  above € ‘~e~-atio : of hio1~ ‘v at - er ~~~ o’~ c hrinne
mile 286.5 and t .-ireo 0ie ’., ‘~h - ’~ Si~ StOf lIt i ’ ’f0 1 00r r iec~, flood design wo te r
surface elevatio.r , in ~~~veei. flooolways at t~~e h r :  ‘ige site. The ian:s
provide fo~ minimum horizontal eoor~~’7co het.oeer. bridge fenders cf
250 feet for brid ges be.~o10 the Da.~las ter t ,ir soi 

- 
coo 225 feet for

bridges het,~eac the Dallas and For t- ‘
~-o:-’th termor :. Plate 26 o~~~ wo

typical ‘.~te~~ of the oert!~ al lift a~;d tre-~t.
’1.e b r ’ - .iges proposed t’~~

the mult-ip.e purpose channel.

77, ~‘abt~ 1’! gives p - ’r t ir ienL d&.3 J ~~ d a r c - ri der~ l i n  c te-~:) n~
ing the eatl.nat€?d first costo,- O 0.

~ the ~~qu i r~- .i reilroad bridge.~. The
data shows tr a t  - s c e  m o I t i f i I : ot ’ i on is re~1~

,l.1:~~o for :.even lift bridge s
to pros~ide three f -s-Ct ‘.f ’ ver~.icaL I ’i$-. s r t - f l r ~ aSsft ’ - : toe elevo t ion  Of

C ~~~x~ mum ... F~h 14 0. ’0 
~. pi’ € ‘  “ V ~~r~~~1 0 r ~e.d + er 3 l o .” f80”~ ,.fl

leveed f ixj odwa 1’s a — , mai he i~~~~tc,  Tb’: ~ rc, de rev ision ~s ar t , )  based
on 0.5 percent raaes. Earth fiJ a roach’°- crc - provided to a maxi-
mum height of 20 feat  abo’,re natura l grc.o40nd -.— Y ~s -::de slooes of’ two
horizontal t0.c one vertical wcth timber appros:h ore2.tles to the f1ank~
ing spans of the lift bri-I~e ac. may be requtre~~, exceptIng flood~uys.Whe re ral rca ic ‘:r :-ss e xi r t in g  or pr3pose~ f l oodways , t he plan provides
for a vertlial lift .  brid ge over the f:o,ject channel and the rn,Ddi f’ ration

of  t°i s ex~.eting trestles or r.ev trestLes as n~ y be re quired. •ll
trestles across flcc-u\ ~ay,I; p.’-ootde rnI~.imur~ of four  feet of vertIcal
clearar.ce between bottom of st.r i s~ ors and t~~:.. standard proj ec t ,  design
water surface ele vation ,

78. ~~TIMP.T~ 3 OF FIF~ T C~~T OF RAILROAD RELOC ’~ J O NE . - The esti-
mated material  quantities for the proposed ra i lroad £~ ft  bridges over
the.project channel are based on “Estimating Data for 3ridges and Miscel-
laneous 3tr’uct’~res,’ prepared ir, 1932 for Calument-Sag Board, by Firs t
Chicago Dist-rlot , UnIted Stater E i7wsr~ . The material quantities for
all other br!dge worK were based on ava~~lable plans of’ slmi L-.Sr ra ilroa d
bridges as modified and site-adapted. Deta:l.ed estimates Cf f i r s t  cost
for the new ‘i~ xrt- 0 and New Orleans Rai.L-:,lcd brIdge at channel mlie 91.93

0 and for  the modi”icatior. of the Gulf, Colora do and Santa Fe Ra ilroad
brid ge at c.nn nn,eL mile 33l.O’~ ace given in tabias 16 and 19, reocE’ctively,as typica~ exa r~oles for estimating the cost- of all railroad br~dge~ re--~-~i red t I o ’ the prc’,~ect  c5vl 1101 1.

V .1 , — , , ) *
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TABLE 17
i EF.Fi:000C D~~~IGN DAT, C-F P P~Ci-1 i0’IU,o; D ) HILOoO ie~~cIR1.D

F~,F MULT~~ LE PURPCaE ‘iora ry FJ’,’ER Cii ,  :00,0 oo FOR T ‘~-.R:H , TExi-u

~~~~P~ -, o, -oe : - . i ~o: of i rrno L of -i~-~~~n :  !-i , , ,no:
: - 0 . , n : -1 oo t tor  pot- i : . avoC ~~s. : - n :  high w- ,, te r  : req-oired Li f t  I

ele\  . t : o~’ : o ’,~, 0 -  elevatLo: .(. . ) : - t i e. :,  ove r

— 
rs ..f bro ige : l-~: , (i’ - - t ) : (~~iL) (~r L )  : (I&:)(~~ ) (~-sL)

.00 -C r .or: r :e i to b- IL- : I

T. & L . :. RB -~7. -_ ~ 5C -~~~~~. 1~ ., 17 .1 _ , .~~ ~~~~~ sc oi .i 29
R . . to.: ,, :r i F : , c i fj ~ RB - 0. 550 . .  b . 5 _ 7 .  3-. . io.1 t o _ ~~. 3a0. 0.  C S . F. RB 77.~ 1-: - ‘ -- .3 - -,- . -  :~ .7 7s .:  of- . 50 ~~~~~~~ 83,
T. & N .  . FR i .j ~ 150 -.~. . : o - .C  ( :. - - S . c  o. c 0. tO 9~. c i fj .  1 3 u . L o 05C - . r . c  ( r )  1- ~~. - 1~~~. - lo i .c-  to 13:. 1142 .
I o~,” L I 70 ~ .08
‘ . L. & S. . . FL _ . -.. 1- 1~ C- - - - - ., 270. 0 285.0 23-~ . C 270.0 to 232 .0 292.

:; . s o  3~~. 30 150 3-, . - .. Sn. • ,- - , .3  - O ~~.. 37...c to 337 . 3  ~U.
M. K - & . FR )3 _ ._ : 150 -c - , 0 37R - ‘o, .. ‘.51.1 37o . 0 to 3o . . L~11~
i. C .  & .,.. F . RB 3~ l.  - l~ C o- - c 37,i 3 o . .. -4~~~~.c 3 7o. C to 3:-,’.: ~i6-
:. & P.  RB 333. : ’: 1.0. - ‘ 1 .  39o- 3 7.3 017.,. 3 ; - . -. to  iC+ .L  1428,
O fI or , i  H i l l  Gr , v€- . - - . RB ~i1. l~ C - - c . , . 3)~ .01...~ ‘.33 .3 3-’o. tO ‘.0.’.. ~36
‘5. F. I. & 1. RB 3 : . ,’. 300 .0- . ) -  iii 01~~. l 555 . 3 ‘o i .0 to- 3 . l  ~462 ,

:- ,- t e r a  to , . U ~~~~- of r iver  w h : c l .  is eq ’ o. Sicd or exceeded percen: ~.t tone p rov id ing  for navi~~~tiOn 98 percen of time.
( -  ) R e f e r .  to e l.ev- L io :  of r ax ir . :wn h i~~r,w, t e r  of record a t  n i  below :i.anne,.  mile 301.0, and the standard pro .’ eo t  flood dei

in -ro~-c,.e’. or exi.01u ..’ leveed floodways c , ts t ream of ci.onne l mile 332.0.
(3) jO - sc- i on p r o v : i o : ’..~ , ‘i_1~o fenders ‘- .:teoi-o from noz~na l pool elevation to 7 fee t  above elevat ion of desige ::. ‘.-ipat ion
(1. ) l, evstion of oase of r o i l  on ex i :t S : i g  bridge or of railroad at proposed location of bridge over land cut c0 .aonel .
(5) T-.t~~1 length of ~ ra l” revision i n c-l o ii : :g  lift bridge and flanking spuns.
(a)  Based on r a i n t a ! n i r t g existing grade of railroa d at bridge crossing.
(7) Top of eonser~ ition storage in Livingston Rexervoir which may be depleted to elevation 101.0.
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~ TEXAS

___________________________________________________________ ______________________ 
4 ____________________

Design low steel eLevatior : T~~L)

~~~ Fenders Railroad sridges 
—- 

Levees 
________ —~~~~~ — ~~~- _ i r ’.i ro001,&.~~~~ ,._c-oa fzoa  so

r -‘i g sre .I Lif t  span Flanking U go 1’. ‘. oso o n. 1 Gr’.ae L
(2) : to t s ec : ,  :over channel : spans Low- st ee l  : 5 , ; -  : - - ‘ :: : : Proposed : E x i s t o n g  : raise : :5

r on(3) Closed Open ( x ,i ) 0 ( i bridge trac (-. ) (feet) rLo ( )

3 16.c to -.’..l .. -j . 3  ‘07.1 _ ) .
~~ 

- - - - ; . 3  07 .5 1100

~ 16.0 to c7.o 3 - . ., ( - . )  7:..: 3_ i .: - - - - -.-- . -+‘... , . .  0.
B 60.:. to o_i’.7 5_ i ._ i (~~) Lk .7 :3.5 — — - — 0 - . ‘ ,‘ . -,.~~ 0

~ 32.i. to Oc-.~ _i -+ . (, 124.0 34 .6 - - - - 01G . _ i  ,‘~~ _i 1.0- 1270
101.0 to 130.9 0’.. .Y c : 3 . 0  00. .7 - - - - ~-- ‘ .C b’- , . - , .0  0

0 :11.1 to . t l’ .l ~~~~~
- . ( 6 )  .. o b . L  ‘.20 .5 - - - - -. 3 . . - .  0 _ i O .~ ,. , .0 C,

~ 270.0 to 282.0 292.0 335.0 292.0 - - - - 298.3 296.1 2.2 880

2 37:.:.- to j:’7.0  401._ i ‘.31.0 0.0 1.,. 1412 .2 720 900 1601 ‘.17.: 46 :.:  5.5 +000
0 37_i .0 to 3 i ) . .  4 0 4 . 0 .  s3 ., ‘.10 .0 1 41 ,.G. 1570 -.7(1 i3+o -‘.01._i 4 7 .3  .3.0.
0 37_ i .0.  to 2 11. 1  .Lo.6 ‘.3 .O 316.6 416.0 12(0 1190 4o-0 -+01. 3 401.1 30
0 396.0 to ‘ . ‘ .o 3 2 3 .3  +0. 7 .b  +, ‘; .8 01:.C 9_ iC -40 1520 0 . 07 . 1  -i3 .l 0 . 0  0
3 39u. to LO’~~... o36.3 L.5 .’. 330.3 ‘.37.3 1030. 0.32- 1540 401 ._ i  ‘. 0 . 3  1 2 . 3
3 1423 .0 to 43 3.1 o~ .3 1476.1 1+12.3 ic3.3 570 57C 1130 ‘.7.9 177.~ L1.~ -3106

~~tion jo percen~, of time .
Stani t es project flood design water surface

ition of design navigation stage .
over land cut channel.

0.
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TABLE 18
DETAILED ~STINkT~~ OF FIRST ‘~OSTS FOR THE T.& N.O.RR(SP)

BRIDGE AT CHANNEL NILE 91.93 OVER MULTIPLE PURPOSE TRINITY RI VER
CHANNEL TO FORT WORTH

A new bridge would be constructed over cutoff channel at mile
91.93 replacing approximately 500 feet of timber trestle and earthen
embankment. The new bridge would consist of 280-foot vertical lift
span with two 100-foot approach spens and is designed for single track
E-65 loading. Base of rail would be raised a~ ’oroximately one foot .
Fender system would be pro vided for pier proto - - tion. A temporary by-
pass of timber trestle and earth fill would be constructed for
mainta ining t raff ic  during construction of the new bridge .

Item : :
No. : Description :Quantity Unit : Price : Amount_ :

1. Excavation (for all piers) 34,000 CY $2.50 $85,000
Subtotal ‘

~~5, O0O
2. Abutment piers (2)

a. Concrete 820 CY 142.50 34,850
b. Reinforcing steel 14.1,000 Lbs 0.13 5,330
c. Cement 1,025 Bbl 5.00 5, 130
d. Timber piles,~intr.l4.5’c1.”J3” 5,310 LF 1.85 ~~~~~~~~

Subtotal 55,130
3. Main piers (2)

a. Concrete 2,360 CY 14.2.50 100,300
b . Reinforcing steel 118,000 Lb. 0.13 15,340
c. Cement 2 ,950 B’bl. 5.00 14,750
d. Timber,piles, untr.14.5’dl”B” 20,430 LF 1.85 37,~800

Subtotal 168,190

- - 
l i .  Superstructure

a. Str uct. steel in spans 2 , 125,560 Lb. 0.30 637, 670
b. Struct. st. in towers & cwt 863,372 Lb. 0.35 302, 170
c. Counterweight chains 46,11.89 Lb. 0.35 16,270
d. Ropes & machinery 358, 631 Lb. 1.00 358,630
e. Conc . in counterweights li,04 CY 14.0.00 16,160
f .  Reinforcing 20,900 Lb. 0.13 2 ,720
g. Cement 520 Bbl . 5.00 2,600
h. Electrical equipment IS 75, 000
1. Signal system LS 13,000
J . Auxiliary power IS 7,500
k. Hag. (For ~r. & machinery ) IS 12 ,000
1. Shoes, cast . & sheave s IS 24 ,000
m. Ballast 2814. CY 5.00 1, 420
n. Ties 75,000 FBM 0.15 11,250
o. Rail 21,300 Lb 0.15 3,200

Subtotal 1,483,590

VI -72
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TABLE 18 (coNT ’D)
DETAILED ~~TD4ATRS OF FIRST COSTS FOR THE T.& N.O. RR(sP)

BRIDGE AT CHANNEL MILE 91.93 OVER MULTIPLE PURPOSE TRINITY RIVER
CHANNEL TO FORT WORTH

Item : : :
No. : Description :Q,uantity : Unit : Price : Amount

5. Fender system
a. Timber piles, treat. ~1.”B” 8,500 I~ $3.25 $27,620
b. Guard timbers (Wales)

Brac. & catwalk - treated 61,500 FBM 0.60 36,900
c. Steel tangent plates 11,000 Lb 0.14 1,540
d. Bolts & spikes 7,200 Lb 0.20 1,411.0

Subtotal 67,500

6. Removal of exist. structure
Remove pile trestle 320 LF 10.00 3,200

Subtotal 3,200
7. Rev. elev. of exist. track to meet

new bridge
a. Earthen embankment (770 LF)

l.Fill 2,700 CY 0.25 680
2.Ballast 880 CY 5.00 4,400

b. Trestle (300 LF)
Timber blocking 24,000 FBM 0. 11.0 9, 600

c. Hardware (Galvanized) 900 Lb 0.30 270
d. Spikes, plates, bolts 8,000 Lb 0.20 1,600
e. Ties 20,800 FBM 0.10 2,080
f. Reinstall exist. track 1,070 LF 1.00 1,070

Subtotal 19,700
8. Temporary by-pass

a. Earthe n embankment (42 1 LF)
1. Fill 9,000 CY 0.25 2,250
2. Ballast 760 CI 5.00 3,800
3. Ties 20,300 FBM 0.10 2,030

b. Trestle (1,100 LF)
1. Timber, piles, treat.cl.”Bt’ 2,210 LF 3.25 7,180
2. Timber (Dimensional) 89,700 Lb 0.40 35,880

c. Hardwa re (Galvanized) 7,900 Lb 0.30 2 ,37 0
d. Rail (New) 116,800 0.15 17,520
e. Spike s , plate s , bolt s 12,200 Lb 0.20 2,440
f. Ties ( Switch) 136,200 FBM 0.15 20,430

Subtotal 93,900
9. Salvage value None

Total ~~nstruction Cost 1,976,210

Rounded 1,976,000

Note: Prices are as of January 1962
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TABLE 19
DETAILED ESTIMATES OF FIRST COSTS FOR THE G. C.& S.F.  RR

BRIDGE AT CHANNEL MILE 331.09 OVER MULTIPLE PURPOSE TRINITY RIVER
CHANNEL TO FORT W ORTH

A new bridge would be constructed over the proposed channel
at mile 331.09 replacing the existing 198-foot thru truss span and
about 280 feet of open deck pile trestle . The r~ w bridge would con-
sist of a 260-foot vertical lift span and two 100-foot flanking spans .
The new bridge would be designed for single track E-65 loading. Exist-
ing approaches would be raised 0.2-foot on 0.5% grades to meet the
new bridge elevation. A fender system would be provided for pier pro-
te ction . Temporary by-pass of earth fill and timber trestle would be
constructed for maintaining traffic during construction of the new
bridge .

Ite m :  : :
No. : Description : Quantity : Unit : Price : Aaouz~t :
1. Excavation (for all piers ) 20,000 CY 2.50 J50,000

Subtotal 50,000
2. Abutment piers (2)

a. Concrete - 978 CY 42.50 11.1,560
b . Reinforcing steel 48,900 Lbs. 0.13 6,360
c. Cement 1,220 Bbl 5.00 6,100
d. Timber piles, untreat.145’al.”B” 6,210 LF 1.85 11,11.90

65,510
3. Main piers (2)

a. Concrete 2,764 CY 42.50 117,470
b. Re inforcing steel 138,200 Lb 0.13 17,970
c. Cement 3, 11.55 Bbl. 5.00 17, 270
d. Timber pile s ,untr . l.1.5’ cl.” B” 22 , 111.0 LF 1.85 40,~ 6o

Subtotal 193, 670
4. Superstructure

a. Struct . steel in spans 1,931,976 Lb 0.30 579,590
b. Struct . at. in towers & øwt . 7142,210 Lb 0.35 259,770
c. Counterwe ight chains 40,000 Lb 0.35 14,000
d. Ropes & machine ry 296,883 Lb 1.00 296,880
e. Conc . in counterweig ht 348 CY 40.00 13,920
f .  Reinforcing 17, 1400 Lb 0.13 2,260
g. Cement 435 Bbl 5.00 2,180
h. Electrical equipment 18 75, 000
1. Si~~a1 system IS 13,000
j .  Auxiliary power IS 7,500
k. Hag. (operator & machinery) IS 12,000
1. Shoes, castings & sheaves IS 24 ,000
m. Ballast 265 CY 5.00 1,330
a. Ties 70,000 FBM 0.15 10,500
o. Rail 19, 800 Lb 0.15 2,970

Subtotal 1,3 14,900

VI_711.
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TABLE 19 (coN T ’D)
DETAILED RSTINAT~~ OF FIRST COSTS FOR THE G. C. & S.F. HR

BRIDGE AT CHANNEL MILE 331.09 OVER MULTIPLE PURPOSE TRINITY RIVER
CHANNEL TO FORT WORTH

Item : : :
No. Description :Quantity:Unit : Price: Amount

5. Fender sy8tefll
a. Timber pile s , treat.Cl.”B” 6,600 LF $ 3.25 $21,450
b. Guard timbers (Wa les) treat. 38,11.00 FBM o.6o 23,040
c. Brac . & Catwa lk - treat 3,900 FBN 0.60 2 ,340
d.. Steel tang ent plates 6 ,930 Lb 0.14 970
e. Bolts & spike s 4,800 Lb 0.20 960

11.8,760

6. Removal of exist. structure
a. Remove thru truss span 200 LF 18.50 3,700
b. Remove pile trestle 280 LF 10.00 2 ,800

Subtotal 6, 500

7. Temporary by-pass 2 ,116 LF
a. Earthen embankment 335 12

1. Fill 3.8,000 CY 0.25 4,500
2. Ballast 350 CI 5.00 1,750
3. Ties 9,100 FBM 0.10 910

b. Trestle (1,781 LF)
1. Timber pile s treat . cl. ” B” 33,750 LF 3.25 109,690

2. Timber (Dimensional) 217,900 FBM 0.40 87,160
c. Hardware (Galv) 19,000 Lb 0.30 5,700
d. Rail 162,000 Lb 0.15 24 ,300
e. Spikes , plates , bolts 16,900 Lb 0.20 3,380
f. Ties 57, 800 FBM 0.15 8,670

Subtotal 246,060

8. Salva ge va lue thr u truss span , estima ted $9, 000 -9, 000

Total construction 0ost $1,916,400

Rounded 1,916,000
Note : Prices are as of Janu a ry 1962

I
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79. SU!~1APY OF PIPELflE RELOOATIONS( L~CL’JJING ~CGTS). - The
estix~ated ~ost3 cf pir~1:nc re- -cat~.ons required for the multiple
purpose chaanel -ire ~~~~~ o~ p~ :- rid1ng the same nu~ ber and size
of pipe S which th~ r~s~e~~ive ~o ac!os installed at their pipeline
crossings of the Trin tty River. A-:.c~Drd1ng1v, a total of 111 pipe -
line crossings wou1~ he required for the ~uitiple purpose channel
between the Houston ShIp Channel and Fort Worth , Texas, of which
37 are req~iIred below Li ert :~ and 714. ar e requlr3d above Liberty.
Four ~~thering lines of 2 ,5-Inch sIze cr-ass the completed portion
of the channel t~ Lihert y in the v~.cIn~ty of D Duble Bayou, channel
mile 15.7. These lIn es would not requir e r~~ocat ion to provide
for deepening to 12 feet the existing 9 x 1c~ . ~‘-~~t channel to
Liberty project.

80. Fifteen o~ the 37 pipeitne crossings re~~ired below
Liberty are located in the viCInIty of channel mile 30.6 on the
multiple purpose cut-off channel alinement. proposed in this
report near WallisvIlle, Texas. The cost of relocatIng these lines
are ass i~~e1 t~ the muiti~ 1e pur:Jos~ project because these lines
need not be relocated at the river crossing to provide for the
authorized channel to LIberty project.

81. From c~anne1 mile 30.6 to channel mile 1.~7.4, the multiple
purpose channel alinemnent generally coincides with the authorized
alinement of the uncompleted channel to LLberty project. In this
reach, 22 pipe lines wo~1d be relocated to provide for either themultIple pUr~.OS~ C~~~~~1 or the authorIzed channel to Liberty. -:
Since the author~.ze~i c~hanne1 to LIbE.rt:r project provides for re-
locating th~ pipeline s aff~~ ted b:r the 9 x 150-foot channel, the
cost of an~’ ad.ditio~.sl length of pipeline r~location over that
reo~ i~ e~ for the 9 x 50-fcct c’~annel is assi~~ed to the multiple
purpose channel. The cost of pipeline relocations upstream of
Llbert:’ are assi~~ed tc the rau1t~;1e purpose channe l project .
AlteratIon cos~~ for t~e ripcli!1e rel catic~ns in the Tennessee
Colony -

~e~.erJ-?-ar ar~~ t’~~~~-at -ce.~. ~n t:-~ est~cia-t~ of ccst of Tennessee
0oio-~y Reserio~r.
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82. The estimated costs of pIpeline relocations are based
on the pipelines extending 25 feet beyond the bottom width of the
channel at a depth of eithe r 25 feet below normal pool to provide
for probable deepening of the navi~~~tion sections of the channel,
or f ive feet below the bottom of the mult~p1e purpose channel,
whichever is deeper . The estimate of costs also provides for a
pipeline valve to be installe d on each side of the channe l, with
manifold headers if required , and the pipelines to be coated or
wrapped and secured with sufficient weights. The unit cost of
excavation and backfill is estimated at 55 cents per cubIc yard.
The unit installed costs for the various size of pipes and valves
are shown in the following tabulation.

Size of pipe, Unit costs ( Installed )
diameter(i nches) : Pipeline (

~~~~~
) : Valves (each )

3” $ 7.10 $ 250 . 00
4” 8.00 290.00
6” 12.00 360.00
7” 13.50 11.00.00
8” 15.00 430.00
10” 18.00 500.00
12” 24.00 610.00
114” 24 .30 1,160.00
16” 30.00 1,510.00

39.00 l,~~0.00
20” 146.00 2,260.00
24” 58,00 3,520.00
26” 66.00 4,it~o.00
30” ~3L1.,00 5, 4~0.00

A s~~~~ ry of the cost of pipeline relocations required for the
multiple purpose channel to Fort Worth is given in table 20.
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83. SUMMARY OF ~~~~ mANS~~~ SION LINE RELOCATIONS ~INCLUDING
CC$TS). - This item ifl ui~’l tbc ~ii~ erstion of all power trans-
mission lines crossing th-~’ nay ~~ie pcr~~ on of the multiple purpose
channel between the Houston 3h~p (Thannel an~ Fort Worth with the
e~-~cepticn of the r each  lo~~~ - -  ~c T~-~~icssee Cclony reservoir.
Alteration costs for r~e p-~’~”-~ -~~~‘.-ission lines cro esing the
Tennessee Colony r-~~er~c- i r  ~r -~ cc-r -~, roc ir. the estimate of cost
for  the Te nn s—s seo fl01o ,o- ~ c-s - --c- ~ Lr , Pc-.i~r l ine-s crossing the navi-
~~‘b1e rortion of the -:hani~~’ s.--~ ~ be r-~: -J. to conform with
minimum clearance r~ qulrem~nts giv’ :i trc ~x ’c~r~~ tion pamphlet
entit led “ PermIts for Work in !~a’.- - L~~~lc W-3~~ r~ays of the United
States, ” In genera l all transrnission li-ne4 ~rossing the multiple
purpose channel, having -~~~~~gc-~ of  115 KV or less would have a
minimum vertical ci~aranc~- c~ ~C feet , and. lines having voltages
greater than 115 Ky and n:-t ~c-~o 

-
~ bi~n 138 KV would have minimum

vert ical clearanc~~ of 75 fe et  abcve the backwater elevation of the
ope rating discharge at the E,tng Where the transmission lines
~roes the multip~~ p-a:-p- s& c ’

~-ianic~ ~n rixer cut -off alinement ,
a~-id ext end s acr oss  ~~ T f i o~~Cy  ~~-~‘.ccr , t b€-  lthe s- crossing the
Trinity River w~uL ä ha’.-e a ~si~~ 1rauo - - ar -ance of 25 feet above the
50-year flood eleva-t~or. at the river crc~ s ing .

~~~~ F~~ST C~~T.— P)~~r line aIter~t ton costs total $71O,~~O0.
The c3st~ tot’ alteratton of t~~r~r tr~nsmiaeion lines include ingeneral t1:e co~st c ’ co Ac t in~ towers on each side of the channel
and In6tal1~ ng n’-w c~ h~~ ~we- r. ~c-~crs. S~1vage value of old cable
has bc -co r~ -~t -~~ f~ -~~ir ~~c - ~~~~‘~~ r - i c t j c ’ i cost .  The estimated first
Co sts and o~~— er ~at ~ ~cr r ----:  - - e t -~c-i -

~~~ tri~ ~n~1~~ dual powe r trans-
mi-ss ic- n lines requires. f - j r -h - ,- _i~~~~~~~~~

’ )~~~ purpose Cha nnel are given
In tabLe 21,

TiUi~~~~ 2
5TJMIs’~~Y (~~ F~~~ T -C’)TS C-F ~-~~~~ Z A I ~ i TO ELECTRIC-

POWER !- 2:-~~ S~ E~ :c F~~’-~T ” E 
t’: ) ~~ T~T MULTIPlE

PUR~ C~~ ThIi~I’~’ R ’ c ~o o - r ~i-:’,~ ~ n F-:~~r W C’FT5c-~, ‘I~ XAS

J w r I :r c I f  - :~~
- i -- . i -Ji - Vo1t~~ge - Total

Power L1 f l - -  ( C r :~~ -~ n j p I ~~ (K,v,) - costs

Bc ’.~~’ c,n Jh~ r - C ~~oi!J-- 1 t- -D u~~~~~~~~~ c c - ~~ . c f W a i I : ~~’:illc- Reservcir-
(Mi : 0~ O ‘- - - - ~~ ‘:,_______— - - -~~~ - - None

~~~~~~~~~ r— a - h of ~vla iJ i-~v : l ,s-- P-:s’- r ’cr t )  b ’.od of ’ authorized
Ct3 OC I - ’ t  t c LLb -tLTh~~~~~~~~~ T~~i 7 T ~T

- b9 $22,000
gulf ~~~~~ tj ’ j j ~~ Li  ~ i~7 ,~~i 138 )-47,800

— Mu ”- ~~~ 
-o - “ -~ 69,800

_ _ _ _ _ _ _
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TABLE 21 (coN~~ D)
S~~~ ARY 0~ FIRST CO€~TS OF MODU’ICATION TO ELECTRIC-

POWER TRANSMISSION LINES TO PROVIDE FOR THE MULTIPLE
YJRPC$E TR:I~T’Y RIVER ~~~~~~~ TO FORT WORTH, TEXAS

)‘-r.or c-f ;Loc :~c-r~ Voltage Total
pc-~er 1In~ :(Th~c-nel mile): (K.V .) ~osts

Head of a3thor~zed ~~~~~~~~~~ tc Liberty to Tennessee
Colony ~~~~j~iie ~+7 . 4 -to 2 3 3 . 5)

Gulf States Ut~ll-ties 117,66 69 $22,000
Gulf States UtIlitIes 76,70 38.5 21,800
S&~ii Houston ~1ect~ Ic Co. 77.27 12.5 19,800
Gulf States Ut1iit-i’~s 91.91 311.5 16,800
Sam Houston ElectrLc Cc, 114.5 12.5 31,1100
Gulf Sta tes UtIlItIes 127,72 138 38,800
Gulf States Utilities 136.05 69 311,600
Gulf States Util:tLes 137,28 33 311,200
Texa s Power & Light Cc-. 196.69 138 34,000

Power & Light Co. 216.19 138 31,800
Texas P-ow~r & Li~~t Co. 219.70 12,5 27,000
Taxa s Power & L~gb’ Cc- . 223.57 7,5 8,000
Texas Power & L~gI-.t Go, 220.57 12.5 12,000

-T-otal -Mile 11-7.~ to 233 .5 332,200

Tennessee 3olon’j i tc Tx~- -. ~.r.d Da~ No, 12(Mile 233.4 to 274 .4)

~~: ~~~-~~a-ce~ - : e  t- ~ r- ’ - ~cat- ~o~i of power line s within this 
-. -

r~~~ i a~-e :o:i-1th~-~ -o :na ’ e-.i cost of Tennessee Colony
Re.cervc ic,

Lc-~ j o .  i2 oc ?L’~~-:s ’i-~ Cc-~e~c (M i-s 27L .4 to 322,0)
~~e>c~.s Pow~-~ ?- L!~~ot ~~~~~~~~~ 299 73 12.5 12,000
Texas Power ~ Li&~ot Co. 312.91 11 12,000
iThz&r Powe: & Ug~it Cc, 32C,0 2.4 8,000

Tc~,s,L-Mile ~7!~i~ tc- ~22,G 32,000

~Iv-~--Yi1e Cree~ to ~~~~~~~~~~~ ‘er~ ious (Mile 322.0 to 326.7)
None

~~~~~~~ ~~~~~~~~~~~~~ 
-

-~ -:- ~ .l-aE ?lc-odway (Mi le 326.7 to 331.1)
~~1lac P y - -~e~- & L L ~ Co. 326. 7 60 $10,600
Dallas ?owe: & Ltg,ht O o. ~2e.8 60 34,600
~~~~- t-~ Po~er & Ltg2It -co , ~3i,1 60 7,000

Tc~~ :. -~~~ e 326, 7 to ~3 . 1  52,200

Dallas ~~~~~~~~ (Mile 331.1 -to 338.8)
Dallas Po’5—~ r &  L~ ~c, 332.6 13 6,600
Dallas P:s~~~r ~c ,~I~ bt Co. 333.5 13 6,600
Dallas Po-~~ r & Light Cc, 334.0 60 11,000

Total M~l-~ 331.1 -
~~~ ~~~~~ 24,200

- -



TABLE 21 (c0NT ’D)
SU~~4AB Y OF FIRST COSTS OF MODIFICATIO:: ~0 J ILECTRIC-

POWER -~~S3IOL LI:JE S TO PR0VI~~ ~LI: TLE ~-~ULTL LL
PURPO~~~~ HIhITI RIVER CIJc hEL 10 FORT WOR TH, TEXAS

Owner oF Location Voltage : Total
power line (channel mile) : (K.V.) : costs

Dallas Floodway to Fort Worth Termiriu~ (~-~iLe 338.8 to 362.8)

Dallas Power & Light Co. 339.0 60 12,000
Dallas Power & Light Co. 340.0 138 32,000
Texas Power & Liyht Co. 3~:2 .? 12.5 12,000
Texas Electric Service 3~5.i 12.5 21,000
Texas Power & Ligh t Co. 343.1 138 29,000
Texas Electric Service Co. 35li~ 12.5 48,600
Texas Electric Service Co. 3t2.3 66 45,800

Total Mile 338.8 to 362.6 20-0,400

Fort Worth Te~~iinu~ to c-nd including Rivors Fe Drive bridges
(Mile 36~~B 369 :5)

None None
Total - Mile 0.0 to 362.8 $71O,~~O

85. SU1v~1ARY OF CO1~v1TJNICATION LII E REL~~AT IO:-~S (I:~CL-JDILG COSTS) . -
The plan ol’ improvement for the multiple purpose channel provides
for modification of 17 existing c~~~iunic-ation lines, one of which
is a proposed croc -~- The proposed crossing at Westmcrelar.d Road,
channel milo 338.5, ~s to be installed io 1962 and for this  report is
considered as cxi:tic~~. The ~roposed crossing alor-g with i4 other existing
crr~~ob i ~~ are oi~ c0 by othwesoer~ Bell Tolephonc Company , seven of which
lie below Dallas. The other two existing crossings on the Trinity River
are the 7-wire telcuhone -crossings at ciie rnel mile 45.~ owned by the
Gulf Oil Curporat ~on and the 2-wb-o t-c~ ephorie crossino at channel mile
64 .6 owned, by bon t~ - Pipe L~nc Co. 02 the totol 17 cross ings , 5 c-re
a~riol cros ogo a~tacheF to o>~ oting n~’iF~cc, 11 are c’rial l i n e c  on
;olcs and onc is a ixct’ u2-i ~coo~r-~ - I cobb at coc-n~e1 otbc 326.6. The
existing aerial linos oi poico -inc on 35 to ~~

- ~-foct poles and are to be
modified by installing -taller poles of su f f ic i e nt  height to provide
a vertical clearance of 70 feet at c--c normal ~- -co1 elevation of the
proposed channel at maximi~~ sag. The ex ist  ng acrial lines attached
to bridge s will be modified a-cd at tachcd to new or modified bridges
at the same location . The burL ed cable cro ssing will be modif ied
to provide a mintms~-n dooth beinw the ~oooioa] pool elevati-an of 25
feet, or 5 feet bejjw the bc-4~tom of the c-rorcosc -F channel , whichever
is deeper. Alteration costs for conmunicat~ -on relocations in the
Tennessee Colony Recervoir are noun-al-ic : Lu the estimate of cost
for the Tennessee Colony R -o :e rvo -c .

86. A detailed c~nt~mate of two ty~u-:a1 commun ca t~ o:: line crossings
are given in table 2h.
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TABLE 2~~

ESTIMATED F~~ST CCST FOR RELCCAt dN OF BELL TELEPHONE COMPANY’ S
SIX CABLE CROSSING AT MODIFIED CADIZ STREET BRIDGE AT CHANNEL
MILE 332.2 and. NINE CABLE CROSSING AT M0DIF~~D HOUSTON STREET

BR IDGE, MILE 332.6

:Unit: Total
Item of constructIon :Unit :~~~ntit :oost : Qost

Cadis Street bri e (Channel mile 332.2
One cable, 200 pair 19 gauge and 500 pair
22 gauge LF 2000 $14.00 $28,000

One cable , 111-00 pair 24 gauge anI LF 2000 30.00 60,000
2 paIr video LF 2000 5.00 10,000

One cable, 900 pair 22 gauge IF 2000 18.00 36,000
One cable, 1455 pair 19 gauge 12 2000 8.10 16,200
One cable, 200 pair 19 gaoge

and 800 pair 24 gauge IF 2000 20.00 40,000
One cable 900 pair 27 gauge IF 2000 i8.oo 36,000
Splicing and checking M.Hr . 1080 10.00 10,600
Mi.scellaneous items LS 6,~.oo
Thansportation & plant LS 11,500

Total $2~ 14 , 900

Houston Street bridge, (Channel m.iie 332.6)
One cable, 200 pair 19 gauge

an~ 4oo pair 24 gaug€ IF 2000 12.00 24,000
One cable, 11-00 ‘air 22 gauge IF 2000 8.00 16,000
One cable, 25 pair 16 gauge

and 250 pair 19 gauge IF 2000 5.50 11,000
One cable , 900 pair 22 gauge IF 2000 i8.oo 36,000
One cabLe , 514 pair 19 gauge i toll ) IF 2000 1.10 2,200
One cable , 64 pair -16 gauge ( t o L l ) IF 2000 1.30 2,600
One cable, b pr 16 gauge , 296 pair
19 gauge and 2 pr. 22 gs-uj~,e (toil ) IF 2000 6.30 12,600

One cable, 168 pr. 19 gauge (to~~) 12 2000 3.40 6,800
One ‘able , 8 pr. 16 gauge, 8 pr 19 gauge
and 8 -:o-axia.Ls ~-t~~1) liP 2000 1.00 2,000

Splicing and che king M Hr. 560 10.00 5,600
Miscetlar.’:- ou6 itcs c IS 5,000
r
~~~~~n~~~~J r +~~ tj ofl & plant 1$ 10,000

Tota l’ 133, 800

Note~ Prices are as of Jaruary 1962 ,

87 Thb le 23 gives p~ r t inE~nt data and costs of co un icat ion
lInes req~i1red to ~oe~ alter -at ed or re~~-ocated. The estimate first
cost is $1,176 ,950.  
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t~t3. SU}’24A.RY OF WATER AND SEWER LINE RELOCATION ( INCL UDING COSTS ) . -
Modification of six exist ing water lines and seven sewer lines crossing
the multiple-purpose cha nnel to Fort Worth would be requi red. Twelve of
the lines are owned by the City of Dallas and one water line is owned by
the City of Grand Prairie. All 1in~s are single lines except at channel
mile 328.92, a 214” and 36” sever line crossing the river joins into one
84” line on each side of the river and would require replacement of 25’
of 84” line beyond the junct Ion of 211-” a r ,d 36~’ lines in addition to the
modi fication of the two lines crossing the rIver. The cost of modifying
the water and sewer lines is based on placi-ig e~sch line at a minimum ele-
vation of 25 feet below the norma l pool elev~-;:on or 5 feet below the
bottom of the proposed. channel, whichever is -eper, and extending the
lIne 25 feet beyond the bottom width of the proposed channel. Table 214
gives data and cost on required alteration of -water and sewer lines. The
estimated first cost is ~588,290 .

S~ . SU~ 4ARY OF ACCESS ROADS TO L0CI~ AND DAMS ( INCLUDING ~~~ s~s) . -
The proposed a1i~~~~ nts of the access roads were ~e1ected after field
reconnaissance and consultation with local personnel familiar wIth each
lock and dam location. The proposed 21 access roRds would connect with
the nearest in~ roved all weather road and would have a 20-foot wide double
bituminous type pavement and 6-foot wide flexible base shoulders. The
alIgnments of exist ing graded roads would be used whenever they are favor-
ably located.

90. Road embanknients within the Trininy River flood. plain would
have a top elevation 5 feet above maximum highwater of record. At loca-
tions where road alignments cross perpendiculur to the direction of flood
tlows approximately one-fourth of the roadway would be made of timber
trestles to provide relief during flooding. The creosoted timber trestles
with asphaltic concrete covered decks would have a 22-foot wide roadway.
Pertinent data for each access road are given in table 25.

91. Estimates of first cost to provide- the proposed access roads are
scoel on unit costs as shown in the following tabulation:

— 
Item : Unit : Un it cost

Clearing and grubbing (light) Ac $150.00
Clearing and grubbing (heavy) Ac 300.00
Excavation CY 0.60
Select material base C~ 2.75 to 3.00
Flexible bese CY 3.50
Pr i me coa t Gal. 0.20
Double bituminous treatment S~ 0.85
Timber trest~e( rciief bridges) IF 150.00
Small d rainage structures DA 500.00
Fenci ng IF 0.80
Marking t r a f fi c  si~~ s Sun 50 .00 to 350.00
Rework existing road crown hY 0.15
L~r idge ripproach fi l l  CY 0.85

T& Le L~6, tha t follows, show s cost of access roads to lock and dam sites
esnima ted at $5,018,990.

-
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TABLE 25
PROPOSED ACCESS ROADS

To LOCK SITES

Type and len€th of access road
Lock site :Rights-:Construct:Construct: Improve : Total: Access

:Locot-ior : of : new new :exlsting :length: road to
way : road :bridge : road :(~i1es) connect

txo . m:i la ) : (acres) :  (ni.les) : (feet )  (mi les) : : with

I ~~~~~
- . 30(1) - - - — -

2 LI~7 .~-~ 6 .5 0 - .5 Washington St.
( Liberty )

59.03 83 5.7 - - 5.7 FM 1008
— 7L ~.05 15 1.0 2~ - 1.0 Tex. 105

-0 ’- .00 21. .3 - 1.7 2.0 FM 222
99.~ () - .~~ -- - 0.5 Access Rd 5A

-~ ~~~~~~~~~~~~~~ 67 1.5 1500 1+ .0 5.5 FM980
7 -53 .92 7-~ 2 . 5  1500 14.0 6.5 FM 811
-~~ 207 .55 27 - 2~4 2 .2 2.2 FM 227
)  2 1 7. i5  72 - 3.~75 5.9 5.9 FM 5142
iC-A 233.00 122 1.0 - 8.1 9.1 St.Hwy 814-
133(i) 233 .61 - - - - -

11 25R .91 1.5 - 2.0 3.6 ~‘i~ 635
27 14.51 6: 2.0 550 3.0 5.0 FM 636
?~~i-

’ .5i~ 1 i  ~ :O0- - 1.2 FM 1129
~ .~~ - - .2 St.Huy 314

214 3.0 3.8 FM 780
— .14- 2.0 ~~lloy Rd.

.5 - - .5 Post Oak Rd.
33L.?1 .2 703 - .2 Montgomery St.

- 
(Dallas)

- ~~~~~~~~~ .i~ - - . .6 Meyers Rd.
3~4’ -91 1.~ 303C- .3 1.3 F’M 157

- - .3  Rd~~r ida I-till Rd .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ W ) - l i IS - - : 1~~ t o  1 ~c. 1 pro ided for ~n Wa1ltsv~1le
r t a C O  -~~ir  ~~~~~~~~~ r ci -4 -.4 : r~ en) e-.~ I:: ~~Ci c f ~f Eo~ :oee rs rel-ort cu ~ted
-~~ -:~ :e. ‘~ 5 : .
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92 STJ ~-~~ RY OF PE~~-~L~4-EI rT- 0PERf ~TL 0- EQU1PI~~NT (IJ OLUD ING COST) .- The
c-it - t~aL~d fir s t cos t of r x-’)ariII’no 0 CCd~~i C d ~~ ~~~~ CL im~~r t  for tne aaoalized
m U ! t I d I t o  pur~Jose c riarinel i 1-o-io: t h i  005 0 al 20 lets  of lad aCid dam
equ dpmeot , four sets of hea’ry d -ty  -;ia: tenance equi~ rnent and a system of
ri 111. bserv:~tLoo ~~ges aod 7ec--:-r d~- I : .  Thc es”:tma~e of cost excludes toe
o o er a tir g e Q aj orleICt r d l l i r cO at Ac-:~1 ~4-c- . 1, saol -l h is provided 3cr In the
r oc r su~ende 4- Waliisviile resez- - -:~ r I l 5 - 4J C~ Ct .  One set of -ooerat -s-~d ~ q~~s~~r :ent
o-a~ be provtae 4- tc 3erve b—1tti Ioc4 - s  Nos . 5A nod 55 , also hr:-tn 1-COds

Nos. i’OA and 103. I~ is oro-:-orod :-oa~ each set of o r a ~idng oI~-oent to
4-u provIded at the lond sites cc)rOStst of N~e -IC) :. ooont list~-d in cable 27,
whtch also sh—oao the estloats unit .  costs - s .  - 1L’St cost of t b - C )  C’quipment
for each iostad la :i -odC,

‘~~~ 4’~~~ 37
ESTfl1A TED FiRST (34-37 CF 4-NE SET OF LCCK AND DA!-~flPEl~~~T EQUTP1~~NT

_____ 
of e~~.1p.:--

~~ ________________ 
Cit cost

oh 1/2 tOO 
~~~ ‘~~

‘ ) $ 2,000
T oock  (Carry -~i1

’
~ 2 , 500

:4- -is- i s , 2 @ ~~~~ 303
S:.-.a ]N :Ic r r :ck barre fo r  ~~- o- -- -o4 - ~0gs C-Oct debris 12,000
4 r-si~ - --:r ~it 00 ro—ii :;~ ‘~‘1 4 - 3 0~I~~.~. , - L- .IIC-.~ CC) scra o.pe-. 2,000
~-~ or h  4 - : c t , ~~~ do of a-:- ’- r ;  s o o.  4- -~ 4 17cC 4-aroc 1O , (i00
Sc !f ~ . 5 s f - ~~ dJ  tdrn c , 2 © $°oo-

400 .‘ IC) 1 300

; . L I O ~~~:- : c  :- --.:.i ~ o , 2 ~~~~ - ‘ 1,000
4 04’ —~c -uj  IIC”

2k-sN , 3 ( 2  $~ c 54- 300
Vi-.i~- :— i ,e (5 d I - 5 0 i 0 4 ) 100

l~:- ca:: kno t s , J @ i~’i o ~ 34- 10
3410 1 5 5  ~~~~~~~ $~~7 230
A -: ~~:ig Lnstc h 5- -oe 

~~~~~~~~ 
:: 3 -  t - -~~~:: 000

1’,’ di . rc -s t o - i , ‘Jp i ,rC 4 - 0 7  1:30 ’- 4-
. OC)3-

N 0 U~~ id t r 1~~iI 4 - 4  Y sr  o - o 4 -  -o:aoi - --: : 0,0(1

INi 4c : soj4-’o~ i e a’- - - o : - ~ -
~~~

‘ 
-

T04:;1 - 0 ) 0  000 35,9cX~

93 It I:: :d4 ’c :;:-sN :~~1-a n z-o 01’ ::C)w j  doty ‘s - l i o t o o a : C C o  c:3di C)r C)eflt
be - r 4 5 1 ded al fu~y 0- ok C’s :: 4- )s , ‘4-1 - m.io4 -iie : ;r.:os- - . c4 ’a- cj  t o  be

by - 42 r - - .& :, 1 t ‘:0 ‘4’4- fI r C-I 0 - C ’ 75 ~:ri-4rlr 1~ d 2 1 1  -a r ’ :F -~ :~ lI :-e j - ro
o~ 4-or - ~ : o k - ~- and oar s. !- 4 La:! b-i-. ~~~~ 

-Na- -- - 
. 7 c’ neavy c h 5 ty  ms. 4 - ’ ’:- - a:Cce

~:-.~ -~ i r;-7c ’Ot t o  ‘:- - -C0 id iC-- . 1 C  - ‘~~~
- ‘- . ~C -t —-.‘I. I d ~~ ~— o s . s . 4 s t  - ‘ :  4- a- er~~.. -

~ en0

15 4-sb-lI- 2h , - ‘ 1 i : .C~~i ~t ra ‘~:s f-ho - . d i t l I ld  t. -~~al c~ :t- t I C )

4 )11 4- 
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TABLE 28
ESTIMATE D FIRST C’3T OF O3E SET OF h EAVY DU’F~

EQUIP~~NT

Item of equipment 
— 

Uni t  Cost

Dump trucks 2 @ $3,575 (1 radio equipped) $ 7,150
Stake body truck with 1,000 gal. water tank and pumps 2,800
Pumps (3 in.  gasoline operated) 2 @ $175 350
Mobile Crane (15 ton capacity) 26,000
Dozer , with winch and hydraul i -: blade 18,000
Low-boy equip., trailer and cab 10,000
Co’dbination road maintainer and heavy-duty front end loader 6,200

Total - one set 70,500

914.. The proposed river cbservatioa system is requi red for the
collation of basic precipitation a~.f. river stage data required to forecast
the operation of the navigation dam.~ on the multiple purpose channel to
pass flood rises and reservoir releases and at the same time maintain
n-o~ mal pool elevatIon for navigation . The existing precipitation and
stream recording gages on the watershcd Mould be au~nented by 26 standard
precipitation gages and ~4-0 wa-terstage recorders .

95 The unit co-it of toe :v~’. ’ C).aclpltatlon gages and waterstage
recorders in place is estimated at $503 and $2,500, respectively . The
total first costs of toe 26 gages and 140 recorders are estimated at
$113,000 excluding contingencies. A sulrr ary of the estimated first
0 4 5 t of the proposed permanent oo-erattng equipment is given in table 29.
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TABLE 29
SU~~4AR’i OF ESTIMATE D FIRST COST OF P~~MPJ~ENT

OPERATING E~ UIPi~~ih’1’ REQUIRE D FOR MULTIPLE
PURP OSE C HANN EL TO FORT WORTH , T~ (AS

Estimated

_____________ 
Ilem of eq-o l pner t first gost

ii~~stOn Sh~u Chaio:el to U n -or roach of Walliaville Reservoir -
1 - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -

i-n ~e - - 4- ~ c- 44 -
i 4 - d C O S t I - O i e a : n j- o i a - J  f -~~~ 1 N a . 1
sN-s-;y duty n-ia n t eOa~ cc 0001 4-s..orCt None (1)
R:-:c r jhserv~ sNo~ syaton $ 2,950

~~oer Rea ;- :f Wallis-il4e_Pos:cr’~-o1r to- ocad of a sN1irizcics.anaol
c-a LIberty (i-Idle 35 5 t - .  2~ - 2)
Croeroci-on -s4-uipment 1 - r 1cc-a ::~ . ::aoe(1)
:~~avy du ty  - n : i s . L o - .s ;cC) eqo I4 -r : : c - : lt  :i ooe( 1)
Ri - -e r 1 1 - - i t t O O  5~~cICe~ 5, 000

:ieod of ftutn’:-rt - 4- chmoiel ~o TeC~~essee Color:- Dan (Mile 
147.14

to 2~~~~~~ 
-

(~ : ey - so ios .  c O o l  -- ~e.-nt for  1~~:ar No. 2,3,4- ,5A ,o- ,7,5 & 9 25-7, 200
iie~ ’-rJ 31(4-! maia;enaoce ecfoiOment (2 sets) 1141,000
R:”e r obseraes ti .on sy stem 60,6140
To~-i 1-Ni1e 27.2 to 2 33 . 5  L~BE ,82o

Te .oncsa~ e Cu bo - o - -,’_ Cam to Lock & Dam No. 12 (Mile 233.14 to 272.14)
i42~’-5 C ) t 1 I C n  5V1 -4014 110 104 locks N o.  if-B & 11 71,800
:CC)~~~-4 -J :2 .7 1 ; i n L it c ’0i - - ~- - .2 L t f l( 7 I t  (4/2 set)(2) 35,250
River -obse:,--a: ~oo ~~J :Lem 4

Tc~te N i i e  2 33 5 to 272 2

i-o c k & Das.~ No. if to Five—mi4e Creed ( i -hsNe N~--2 . 2 to 322.2)
4- . ero4-1 on -on: - ‘ -: c n o  ~

‘ .1 b c  ~~3 :10. 42 L~~ r~ i 4 -7 215,200
4-4C’f ! d - i n y  si~~r 1t- r 3 - . .’ C)~~1 1 - l 1 4 C )  ( 1 / 2  no :)(2) 35,250

i~1~:er o3co:vs t ion  o r o l - n ________

h - t .- -:~l - N i L i :’ 27~ 
-~ 322 0

r v - - - :~ii  Ia  C r c—oh to ~~11n : Te rs- :-~~o- ~ 4 - ie - - to —fo - .)
::- -:-ra~ 1 ’Ji4 11 O ’ 1 i i~~~~~~t c~ 4 C - CkC ’

(o;~~~-’ J - 3 0 1T ~ .-nr  - ce -0-~~~~C C ) C ) i e O  ~:one

P ver :r-~-or vn. t ion ~:-f~ 4- c~r I ,530

D-ahi13: 3-~ r~~:~~ -: t .j  Do~ . - ;‘o3wny (Mldc- $23~7 - $ 3 1 .4 )
: 1 n . - a n  L~~~’ i  ~-ri- - o -  - or - -o s  4-c

. C ’ ~~~-N1 - 0 1 4 - -’ rc ’InLC-0 -a ac -:010 S l O t  hone
Riv-ai us- - --r - .~4on ~~~~~~~~~~~~~~~

v:~ -~b 

~~~~~~-~~~~~~~~ - -— - - - -~~~~~~~~~~~~~~~ -—--~~~~~~~ - - -
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SU4-1M JiY r 4N~T~’ -4-714 21N4-3T 30t7 ’ OF 7EP4--IL T E4-N

OPERATING QUI4 - ;-hL’h-4 REQUIRED FOR MULTIPLE
PURPO SE CIAT -EL TO FORT WORTH , T~ CAS

- i c  r J : ccd
i c - ~t (N ~C - i40 - o n . f . t o ~. C -C ) -

_____ 
( I l l i c  3:~~-i  ~~

C~C-Or0  U i  on ‘ 0 1 (l n O C -t la-c l .N do -.~ ~~~~ - 33-4-

- - O 4 f l~ C O J O O c  05,11 04 41) ( 1 /4 -  :‘~~ ) ( ) l i , 4-30
P lot :  cot- cu ir t i  c-n sy n c  c~ —

£oi .~~1-Mi ~~e 331 4 4?  No . 5- 56 ) 2-14-

14cllsc F’Ico1: oy — n 7or~ .-N-~ rh  ‘ rn oiinus ( i— lif e 338.8 to

s c o t- n -  4 iJi oi :c~r1. ur l - - ~. c:c i ° , 20 & f
I- -co’- do- c;; - .ai~~~U E - : 4 s n c c  n -p i . 0 0005 (3/ 14 n o t ) ( 2 )  52,373
P 4 - v p ’  00: 5 0 01 4 r S t Cl’.

-:-~ t~~~- -~~~~i~~- 
~~
J-

~ 
- - t~ - 34 -4 - ( 1 )

~~r L ~:L 4 c - : ; 1 N 1 u : . L - t ics L u i g H1vrl :cu- oe Dri-ce
b r! r - 4 - 4 - ec- 4 - - n j c  3o-2 C- L~ iiJ- 1 I .

‘N Cn t i r n  (40 1 . 41Cu1 0 ~ - i - r -rc  -t o e
0 4 1 14- 1  O-I N/ 0’-.i CS - 2 4 ’  e0~ :011 0 

-

Rco- .:~ O S L O :  iS 0-~ ~~n :~~ .I 2 

N o - n  4- C C S t  4o-~~~ I L  :n~-~ a 

b-n-stoic f c 4 -  4 - - u .  - l ~~ 4- n- ’; W : i t4 - -

4 - 4 - c  C - a ~N. E- - -

0 -  ~~i - - : a t 4 -~~~ o n - . ~~~: I~’ a .  4- - .c t :do -

~- -. :Nt -; ’ ’.I Ia  4-~ 4o~~t’-;~±.1 f i 7 0 It
(2 )  00404:  ‘ “ - - s It  4 5 4 :4 - - s i n .  t - I -  s n - o - s . n r h -c 4-oC n .4,’-:lis a ’ 

-or .  -~~x 4 -  ~~~ r J : o -~~~ x - i  I)o--

2 - 4 -  ~R c  ~~~ . 1 0 4 -  .3 IN7J DS A ~D t - - cr . (-;c~
OC i I -  4 l 4 L ~ :-p ; -o ;  o- jC ’ 1 f -  W  - 14 -~~ - -‘I  ~~~~ LOS . .1005 

-

ij~~i1 tCfZ , -~~ .4’ -~~4-C , 444-c- - - a1 :’-c - sO , e 0 4 o~~~~1’ . 1 I -

s - h h t i o o  t - 14 : - I- - S o -  r ‘ : n ,’ : : n4- i : l ru4 - . : no  ~~~~~~~~ d -c~ c_ .  ad
o ’- :sa ’ -- ef 4-4-rs ‘~~~ C 4 .  

‘- ‘ ~~~~~~~~~~~~~~ r - . oo-~~ .- i l .1a~~~~~ r- s o - a :  ~~~~~~
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COST OF BUILDINGS~~~ FOUNDS 4- 14-ILITIES AT EACH LOCK SITE

Loc~~caster ‘s quarters 4- @ 13,30; $13,000
Garage & storage stied 1 @ 7, ba 4-4  7, 800
Utilities
(~~~~) Electrical discrihotdco & .:cghs:o~, system 50,000
(2) Heat iog gas - butane 5,000
(3 ) Water sapp4 -s 2 dist:abuoicrc 10,500
(2) Sanitary sec-car system 12,500
(5 ) Telephone facil lt aec  6 ,000
Boathouse & appurtenances 19,200
Fence + ft. stock , cloabo- link 3,300

UnI t cost  Co~ one lock sl~ e 127,600

97. A socomaay of f I r s t  costs for bo-i l-ds. gs , grounds , and utilities
is given is. table 30.

TABLE 30
ESTIMA TED FIRST COST OF BUILDINGS , GROUNDS, & UTILITIE S

REQ~UIRED FOR 1-24-4-TITLE PURTO SE C HANNE L TO FORT WOR Th, T~ (AS

N:. a? units : Unit
_______ ______________—

~ 

ccsc : Co-sc

Ho ost-ar 1 2nd Coanocel to 01c c- C? see- r i ::f Welli s  - 14-fe reservoir (MIle 4 - 0
—

~ IL LNI ,600 ( )
4-;:e:’ rae-cU of Wcu is:jJ e coser-ou r to hea l authorized c~ia~ne1 to

14-ocr-n (Male - - - 1 4--a 4 7 . 4 )  - None

oIL autharloa-. c- ;-a I. t s L-i2-::c -~; to T-e- . 4ccaee Colony ]~~zi

~~4iLe ~~~~~ ~~~~~~~~~~~~~~~~
10 

- 

127,600 1,272,000
e~. a;se~ Colony Dart to L-.:c & Dan 110. 12 (i-Idle 233.5 to 272.14)

2 — — 127,600 255,2001
Lo- ro- : & Den No . 4-H cc, Fave-:.os ce 4r -c - ~k (Milo 27~- .2 to 322 .0 )

4-2 / ,600 765,600
Fi ie —s .:le Creek t o  Dallas Thi-no r Lus (I -i~~~ 3 2 e - O  los 32 6 .7 )  - hone

Dalle l- T€ aminua to ~~llas alcon-a ’ (Mile 30o- 4-c 33l.j - None

Danias F -o- rno- a ,- (M oe -‘43 .I O s
1 44 , , Lx4-C:- 127,600

Dc Fl - c c c - . - F W -s :~~~h ( 4 0:  ~~~~~ ( M i l e  j 35.8 to 362.8)
127,600 382,800

F o t  V .” . - Tcuculno: to r~~3i 4- o - i l - iddng R~ -:o-~~~I -ie Drive Bridge s,

_____  _________  

-

T o - s  - 1-H I - :  0 . 4  to 369.5- 2 ,807,200
io t e - E s o o r c s - aoa t’arst co~ os ace hac c-d on prices as of January 1952.
(1) C~ st- ; are included to - Wa N- s-- 14- le  :cioorvoi r p r o/ e ct .

-- - -- - - ~~~~~~~~~~~~~~~~ _ _ _ _
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96. SIJTC1ARY OF AIDS TO : :A’JIGATI OII ( INCLUDING COSTS) - - Esti:cates
of uc—ct-t :oses arid total Cir:t coot of aids to navigation for the section
of the oc’~~tiple purpose Trinaty Ri ser channel from Liberty to Fort Worth ,
Texas, ~as fsu- rcisri e-1 by bett r cNt€ - t C n c a b c - r  30, 1961, from the C ommander ,
Eighth Coast Gua:c Distrinc. N~~~ C Ocu eans, Loul-ciana . The aids to naviga-

-‘ 4-ion woul d cons i st  c-f s4 - .~gla pile - - .-,- -‘in~acons installed on the channel
4-s ank at the lower coos of :4 vet ca t  - s- rN s and along the channel route as
cay be necessary , and 3rd :Ni-: s r 8sto r reC 1eeoin~ buoys in Livingston and
Tennessee Colony reservoir:— - Is. ad-:N cio n it is proposed t::at a light
attendant otatcoc c-o-cple -:e - i to  vnac-0 , — ‘c ia --sles, and 25-foot buoy boat
be provide d at each reservoir.  T’~o sices of o :axir -.ately 2 acres each
wouid ce ~eq~ n’e~ or t -”-e 1~ a ~~~ ~~~~~~~~~ ccc s The total cost of
the re;clirr-d aids to ~avi gaaicn is esttmate I a . $800 ,000 . Table 31 shows
a s-orr ’mary of the- es- :irracec f i rst  cost of the acquired aids to navigation
for toe multiple purDose channel , ex:ILucccn C land costs for the light
attendant statioc OCidS(i ‘could be located within the reservoir limits .

TABLE 31
SNI DIABY OF ESTIMATE D FIRST COST OF AIDS TO NAVIGATIO N

REQUIRED FOR ONE NUN -TITLE PURPOSE TEINIIY RIV~~ C HAN NEL
TO FCRT WOR TH , ~~ CAS

Sect ion of coaCcoel -- -
~~~~~ : Estinated.

a~ -3s tO flcu-~n2an :-c o : o - 1 t -  Quan c~~~~~~ J:N ccso (4-): first cost(1)

- So i :  C ues-ne t to uo:c er recola of Wallisville Reservoir -

to -  3 5 - 5 )  
- -

- - - :-:one

I~prC~ r~~cr~ of Wallisvifle Reservoir to head of authorizedc4-anC ;el to Li~certy (Mile 35 .5 to 27.l~L)

hone - - - None

ne~ d of anc4-ordzed charcnel to - 4 - i4 - -oc- t-~ cc Tennessee Colony
Den Mi le L7.~ 4-c 235~~~
Singl e ~~~~ deyae acoroz ce - .  283 500 $122,500
TUtr-~ Olses (RE b:a-rs sa .  00 650 26 ,000
Il ght attend~~it etat a een 4- 100 ,000- 100 ,000
B-a- ---~ boat , 14~-f~ot ec. 1 153 , 002 150,000

Tote-I 1418, 500

_____ 
Colon; oar-c to Lock & ~~m 4-a. 12 (Mile 233.5 to 272.2)

Ttcd ’ -l class (FR , oys ea . 65 3~-o 1414,000
c tn:~~ n’t cation a .  1 100 ,300 100 ,000

4-’oat-b- ~f- 
-
~~~~~ o . 1 150 ,00- 0 150,000

T t ai 294,000

~

. 
-~~~~



TAalE 31 (Corsttd )
SUV~1A.RY OF ESTI :-L~TED F~~ST COST OF AIDS TO NAVI~~TI0N

REQUflED FOR T~I ~ JLTIPLE T JRPOSE TRINITY RIV~~ CHA~~ EL
TO FOR T WORTH , ~~~(AS

Section of channel and : : Estimated
aids 4-c nevd~~,t c o c  Un It ;  Qua~ cI ty : U c a t  Coot (1): first cost (i)

Lock & Dan No - 12 to Ri:’o - .s .i o C:e~ k ( 1- 14 -ic 2’ 2: .2 to 322.0 )
Single pile ctaybaac-ns4 - ea . 

- 

500 27, 000

Five -mile Creek 4-~~ and includi::; Dallac Tens ., n (Nile 322 .0
to 326.7) 

—

Single pile cta-f:eaccCcs ec. 9 500 2,500

Dallas Teratnus to exietin~ Dallas Floodway (Mile 326.7
to 331.1)
Single pile daybe-acons ea. 9 500 2,500

~~llas Floodway (Mile 331.1 t o -  ~~3.3 )
Singl e pi le dal/cea000s ea. 15 500 7,500

Dallas Floodway to & iacludLng Ft - Worth Terminus (Mile 338.8
to 362.8)

- -
~ 

- .Szr~~ e dayoeacons en-~ 4b 500 2L#,000

Fort Worth Terminus to 0 IC C-:losling R i— ca rside Drive brid ge s -

le3~2~~~to3b9~~~~~~~~~
hone - — - hone

Total - Ilile 0.0 to 3(-c2~ 8 $800,000

(I) Cost furr:ir- hed Ny C or’-r~e. 4-er . U. S. Coast Gu~ ’d.

. SU~~I~RY OF PECPI~’ 0101 T.-4 -/ J t I I ’ IH S (I1:CLTJDING COST) . - A s~ nmary
cf I’im~ cost of r-~creation ?s. r s l L i ’ 4 - i e o  provided in connection with the
s n i t I c 4 - e  p-urooc e c~carineo estinateo- at ~2~,866~2OO is shown in table 32.

~



TABLE 32
SUMMARY OF ESTIMATED FIRST COST OF RECREATIONAL FACU~ITIES

~DP. MULTIPLE PURPOSE ‘~~INITY R IVER CHANNEL ‘10 FORT WORTH, TDCAS

Unit Total
Item :Quanttty Unit : Cost : Cost

Houston Ship Channel to head Cf Waillsville Reservoir (Mile 0.0 to 35 . 5)
Access roads 2.5 Miles $35,000 $ 87,500
Recreation facilities 3 Each 66,600 199, 800

Total construction 287,300

Head of Wallisville Reservoir to head of author ized channel to Liberty
(MIle 35.5 to 47.~-J
Recreation fac ilities 1 Each 66,600 66,600

Head of authorized channel i-a Liberty to Tennessee Colony Dam (Mile 27.2
to 233.5)~
Access road s 7 Miles 35,000 225,000
Recreation facilities 114 Each 66,600 932 ,200
Total construction 1,177,400

Tennessee Colony Dam to Lock & Dam No. 12 (Mile 233.5 to 272.2)
Access road 1.0 Mile 35,000 35,000
Recreation facilities 2 Each 66,600 133, 200
Total :-o struction 168,200

Lock & Dam No. 12 to Fir-re-mile Creek (Mile 272.2 to 322.0)
Acce ss roads 7 Miles 35,000 225,000
Recreation facili ties 8 Each 66,600 532 ,800
Total construction 777,800

F ve- lc 0reek to -and including Dallas To-m inus (Mile 322.0 to 326.7) - None

Oc iJas Terminus to existing 0al1a~ Floodway (Mile 326.7 to 331.1) - None

aLL~s Floodway (Mile 331.1 c-c 33~- .3)
Access 1.0 Mile 35,000 35,000
Fe--: see-tIne facilities I Each 66,600 66,600
T~~t~ii construction 101,600

~~~4-1OS F1cc~~iay to & inc1~dirig For t- Worth Terminus (Mile 338.8 to 362.8)
Ac cess  roads 2.5  Miles 35, 000 87,500
Reoraatlon facilities 3 Each 66,600 199, 800
Total Construstior. 287,300

Foo t ~1—o--oth Terminus i~~ Riverside i-r!dges (Mile 362.8 to 369.8) None

lot-al (Mile 0.0 to 369.8) $2,866,200 

— - ‘ - - ~~~~~~~~~~~~-.- - ‘ -
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100 . SUMMARY OF ANNUA L MAINTENANCE , OPERATION AND MAJOR RE-
PLACEMEWI COSTS .- The following paragrap hs give in format ion  and
supporting data con sidered in determining the 3n5:ual costs of
maintenance , operation and major replacements , based on a 100
year amortization period . The total annual cost of maintenance
operation and major repl acetc.en ts f o r  vari ’co~ fL~~t-cres of the multiple
purpose channel is es’icst”d ~~t $4 038~ 200 , as ~urr-j arized in table
33, which exciudes so -~s:una:ed ccst of $272 ,000 ~r r_ all y , for main-
tenance and op 0ra .:on of ~- :r~atio~-- .a1 facilittes prooo sed for the
multiple p - ~~-~~ charcsel,

101. LOCKS , ic-A S , ANt  R ’- F R OB SSRV ~:Ot-~ ‘ ?-lE.t.~ - The annual
maintenance.  ocar at i -o cc sod se~~l~ cemen: cod :  ~~-r 1o~k N~ , 1, is
provid ed for  in the Wslljsvjile Rccervoir croject as reconrnended in
prior report nsd soccrdi~~g i y i s  e~ c 1u d e~ from fur he: consideration
is this rep ort , ~— lc -: ex~ l- : -’Ie -ic from c ’side t ~re the cost s of
mainte nance and oserat io c  o f tks-~ o-p iL lway gate .~ a~d outlet works
a t  the Livin gston a’-’I ~e r - — o r - : e e  CcLcc:~ r o - ser v o ir ~ dams , which
costs are cor .si-I e ’ced a f :r- ction ct 1-~’ r e s c e c r - i ’~’e reservoirs.
The annual coats of op er-sti r~ persot-cnel. “cain t~~-’a-.ce supplies , major
repair and pain ting, ~ r~~~~r.o iur r~~~lacerr-erua fos t~r-e proposed 22
locks and 18 r.avi gatsoc dams and river observa Lcr, system , are
set forth in the foll owing pa ragraph 3 .

102. 0P~RATI1~JG PE.~~ONNEL- 
- The yea rl y or~erat:co of each lock

and dam wouL ti be ac cci—?ll ~.hed ‘.uh ~ cre’.r of 9 me’ co o s i sting of
lock master ard  a -c-, asfia’a”t l ock  ov~’ter on -~ yearly b a s is  and
seven lockmen ~.‘crk~ n~ ~~O ~~c r — ~ ’s per week , Lock’~~s~ er s ~oc~1d reside
in houses et the ~oc~ s i c e s.  ~roun0s ~ ai~’ :ensr -ce would be performed
by lock perso nnel ~~~ c’ser-~~ icn of -Nct locks is n-c t pending.
Ordinary mai rcen ac .ce of ~1i locks -s-.d n:vigatior dams -~oAd be
performed b- fo~~ c~~~ s -so~ cis~ ir.g of 8 men ea- :~r- . ih~ se ‘r.aintenanc e
c rews woul -3 al -;o cs r. :-sir ‘~ e rive r ob~ erv stioc sy~~~~ i- Personne l
required f c r i:~~~-r -ar - c’~ anrl :ro’r -j’iort cf uacks . d-~r’-~ a”ci river
observatio n sys:e~ j :  :rors,ed ~s follc - .’s:

Numb er Ave r age Total
P er oo r .ne-1 

- 
re~ uirc- d~~~~~~~ ea 4- y c os t  y e a r l y  cost

Lockma -st er . 5-06 24 -c 5 8, 090 $ 177 , 980
A sst . Lockma ster ,  W-08 22. 6 , 340 139 ,480
Lockrner., W -07 l5L~ b~050 931 ,700
Main tenance foremar’. S-06 8,090 32 3bJ
Heavy equip . operato r , ‘~-l2 12 6 220 7~ ,640
Laborers , W-02 lb 4,160 bb .560

Sub-t 0:al $ 1 ,— 422 ,720
Suoervi sion asd i v”~~h e a -~ , l2~ 170 .780
Total $ 1 ,593 ,500 

-

‘
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103, ORDINARY MAINTENANCE SUPPLIES. - Based on experienced cost
of ordinary main tenance supplies for existing lc: b-c~ a n d  dams in the
Galveston and Mobile Dis tricts , i t is estimated that ordinary main-
tenance supplies would co-st $4000 per year for each 4-ock and dan-’
The :-cst m d  - -Je? ~l000 j ’~~~c, -:~~~~ for  e1~ c :rL:. ¶15 -,~~41 - ~~~C t o~ a 1
s~’cy ai ‘cos t of ord :n :~ry 5 - - 3 1 ’ c F c : - ~~o~~-~ s-~~;:1~~~ ~~~~~~ c ’3- c 1coks >in -~
1~ navi ga~ iori dap~s s5 C~~t ~~~~~~~~ a: ~~.6O , 12I7 B , C- :7. t
maintenance E .3)sp L i e ~ ~cr :4-ie :i— .~~r o~ -a9I :v c ; c c ) C U  5 -’ I - t ’cc,C :-~ c : : c r r 5~~~ed
at $112 000 a:’-coa~ 1v . H.: ‘ t k i  o c ’.r -u a l  ~~~ of ‘ : :3  0. 1 : ,’
s41o2 l~~ea f—s r ~he lock Jo~~. , - r - .~ r~~ ’~’- 0~3- -~~3)~~~- - ‘ I , 6”
ioate I ac

1120. M- 3 .J ~ J~~ R 1.- ’~-’~J4 ANL ~AW ’r~ NG. - i t  is r 1-31t-4 -~ ~~~st

~e :-sir and  C c1c ~ e ~~~~~~~~~~~ of 1c- k o~ d ~~~~ - , ,- ~ to

fc~.- .. H, >i C l3)c O:45 j5 ~- 3 : - ,’~ - :\ ‘H,’ >- ~~-. -‘ -~~~~~~ ;~~~c c~~” r

~r,~~~ Dt ~~~c: -1 ~~~~ 0 , i ~ ’ . ’, ’ ,’, _$ ‘~~~~~ ‘ . U : t ’ c >. -c -c .-- ~~~~ -‘‘-‘ ‘ ‘ > ‘-~ ~!t . -i
c’f each. -

~~
- ‘-

~ j ’  *-~~~~~)‘ -. 13 5 - , fl~~i i  ; ‘
~~ ~51~ ‘ 4 - 0  - : : “ :~~~ 

th: ‘s~: - a I  CO5- t F - 
- 

~~~~~~~~ c,~~~~7 sS-~~~~~ C ’  3-.~~ ’— ’ ~ -i - -

locks ai--J 18 darr~ i~~ t ,.-o,, c,~~ d sc S4 ,200 ,OJ O ~ - ‘ 3c-c -c-’ 
of major tr~p a irs ard p.iu-:i-’g :s f~~~:1—’- -~~-€ d  a’:

105 . MAJOR , . JkI M.ENT ’~. ‘ ~ “ ~~~~j n ,i, : r - c ,  t~
-s
~~ cc~~ : ot r- .,. -

re. p 1scemer. ~.s , it wa~ o -y’ s~~~ e~~e- > o~
- - -~ ~~ce r locc — - ’330 C c - ~~

specific i- er.s ic f ,t -c - - , 1-f ~- c-  s-4 the  c:e ~~~~~~~~ - s - - - .- t
firs t. ccs: leas -- -~~ge fl-.~. ~.- ‘~~~g’i a- :o.~ 1 : ‘— - ‘ : :c~~

- --5 -1
con p3 :e-J t-,. di. .~~o ~~~~~~~~ to p r r s s c~- -  ‘.- - - - ‘-: si’ ca-~- — -:z :cU’:
rDi  l.ip).. 1 rg c F-.~ ~ ‘s~ -. 1- va .~5 ‘s , ‘ s  ~: 1 - I ‘ 0-S t
fo~ a ‘3)’ : f n p’- a—:. -,5H, ~-~~> “s 

F- ,,1 5 .~c , 5  >~ r -- tc d ~~! IC ’1., “ - a ::  ‘3- e
e: r irc 1 y1-

~ 
.n ,~-1i r~ r 1, 1~~ :~~ io - c , r t  o- -::a i c~: c-p~~’a ’ - 1 . s a:-~~~:s- .~: - “ f

mach~re: c,,- for th e 18 -DS~~L . l -~5 1~ :_- . 1531- i /-s 11-c~~, ~~~~
operating es cn ’--ot -s-c rc -~-er. ic t o l ~ .i-. . -;
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107. RAILROAD BRIDGES.- The plan of improv ement provides for the
cons t ruc t ion  of a vertical lift railroad brid ge a t each of the 13 rail-
road crossings of the multiple purpose channel. The total annua l main-
tenance and operation cost for the 13 brid ges is estimated at $273,000,
based on the es t ima t ed cos t of $21,000 per year for 24 hour daily opera-
t ion , utilities , p a in t l n ~ and repairs for sing le l i f t br idge as shown
below .

Item Annual Cost

Brid ge tend e’ s - 4 @ S’> .000 a ye ar $ l~~,000
Utilities 1,000
Painting and miscellaneous repairs 2,000
Operating equipment repairs 2 ,000

Total ~ 2 1~ uO0

It. is further c o r a i  rod. t h a t  t h e  machinery fo: -osch rift brid ge wou ld have
an average l i f e of ab ou : od y ears. Crc total annual replacement costs for
the 13 lift brid ges mac hi r -ery is estimated at $41 ,030 ,

108. CHANNEL DREDGING .- In determining the estimated annua l cost of
maintaining projec t dec th s in the proposed multiple purpose channel from
the Houston Ship Channel to Fort Worth , Texas , consideration was g iven to
the proposed enlargeme nc of the authorized channel to Liberty rroject , the
sedi ment load that s~a-j1d enter the channe l from vari ous souri es and the
requireme nts to ma int ai n project dent h s for navi g a t i on and re ,iu la ted flood
release s .

109. ~-1ith respect .a the en largement of the channel to Liber cy project ,
the p lan provides to’- deepeni ng to 12 feet the 9 x 150-foot channel from
the Hous ton Shi p C’s3)crnel to the upper end of the W al l i svil l e Reservoir
a t channe l mile 35.5 in thc interest of r .av i~~.i t i o n  ~hertc e . for deepening
and widening of the channel to the head of t’~e authorized orc ject at
channe l mile 47.4 in the interest of both nd vig at i c r r and flood ccntr ol.
The following concer n s maf otenance -i re dg in g of the channel from the
Houston Ship Cha nnel to chas -inel mile 3~ 5 .

110. The plan of improv em ent for the Wa ll j sv j lle Reservoir project
(House Document No. 215 , 87 th Congress , 1 st Sessic’r.) provides for diver- S
sion of a l l  Trini ty Rt ver flows to a new outle t on the north shore of
Trin it y Bay . Since sediment inflow into the channel below the Wallisvil le
dam would be eliminat’:d , main tenance dred gi ng of the project channel be-
low t he dam would be la rg e ly confined to the reach from the Houston Shi fl
Channe l to near Smith. Point , a d i st ance o f 6 .5 to 9 m i l e s  depend ing  on
tid aL influences on the channel. Some mainte nance dred g ing would also be
required in the vic inity of the Double Bayou channel crossing of the
projec t channel. It is cons idered that mainte -c,snce of the proposed
12 x 150-foo t channe l below the Wa ll isvil le dam would not increase
materiall y the mainte nance of the ~ x 150-fo ot project ch anne l . The
cost of mai nta ining the 9 x 150-foot project chc- -ic~e1. fr om the Houston C
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Ship Channel to the Anahua c Channel, a distance of 24.3 miles, is esti-
mated at $114,000 annually as given in appendix II accompanying the
District Engineer ’s report in House Document No. 215, 87th Congress ,
1st Session . It is considered that the presently estimated annua l cost
of $114,000 for the project channel to the Anahuac Channel is also adcquate
to maintain the proposed 12 x 150-foot channe l below the Wallisvilit . i.ien

including maintenance of the adjacent protective (spoil) embankment below
the Anahuac Channel.

111. Maintenance o~ the authorized 9 x 1)0-foot channel to Liberty
project from Lock No. 1, in the Wallioville Dan tu the rexas Gulf Sulphur
Company’s channel at channel mile 33.8 is provided for in the Wallisville
Reservoir project. Appendix II accompanying the project document (HD 215,
37th Congress , 1st Session) reports tha t “Maintenance clre-kging of the
upper lock i’orebay, the navi gation cha nnel in the reservoir area , and some
maintenance and snagging of the rive r diversion channel wculd avera ge about
$20,000 per year” . In addition to deepening of the project cha nnel through
the Wallisville Reservoir, the plan of improvement for the multiple purpose
channel provides for the channel to be located in a river cut-off alignment
at Wallisville, Texas. A review of the probable shoaling in the 12 x 150-
foot channel from lock No. 1, to channel mile 35.5 indicates tha t the
required annual dredging in this reach would be approximately equal to the
dredging required for the 9 x 150-foot channel terminating at mile 33.3.
Accordingly, no increase in annual cost of channel maintenance for the
12 x 150-foot channel to channel mile 35.5 is proposed.

112. Information concerning the sediment inflow into the multiple
purpose channel from the areas above the Tennessee Colony, Livingston and
Wallisville Reservoirs is given in appendix II of this report. The study
indicates that sediment deposition in the 95.27-mile reach of multiple
purpose channel upstream of lock and dam No. 12, located at the uppe r end
of the Tennessee Colony reservoir, would be about 425 acre feet per annum
(685,000 cubic yards) and that the net inflow and deposition in the
channel in the vicinity of Tennessee Colony reservoir would be 1,100 acre -
feet per annum (1,775,000 cubic yards).

113. The sediment inflow in the 85.7-mile reach of channel between
the Tennessee Colony dam and lock and dam No. 6, at the upper end of the
Livingston Reservoir, is estimated at 522 acre feet per annum (345, 000
cubic yards). It was considered that flood release aischarge from the
Tennessee Colony reservoir an,: flood flows from the uncontrolled drainage
area in this reach would be largely contained in the enlarged multiple
purpose channel. The sediment load in this reach would be transported
into the Livingston Reservoir during the periods of high flood release
from the Tennessee Colony Reservoir.

114. The sediment inflow in the 51.75-mile of channel from the
Livingston Dam to the upper end of the Wallisville Reservoir, is esti-
mated at 277 acre-feet per annum (447,uuc cubic yards). It was con-
sidere d tha t all of the sediment produced in this reach W3’S,ti. be trans-
ported to the Wallisville reservoir ‘iecause the channel conditions in
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369.8, would probably be performed by land. based equipment because the
:~-:ainel diminishes from a depth of about 21 feet at mile 362.8 to zero at
about mile 368. For the purpose of this report, the cost of maintaining
p:s’Dject depth in this reach is estinate~ a’s $2,500 per mile. The total
annual cost of maintenance dredging of the multiple purpose channel up-
stream of lock No. 1 in the Wallis--z-ille rca;ei i r  is estimated at

~l,332,900, a sunnnary of which is ~ i~~e:S I’ 0,’4.de 3~~.

TABLE 35
ESTIMATE OF ANNu AL MAINTENAN~~ DREDGING COSTS
FOR MULTIPLE PURPOSE TRI NITL R:VF2~ CHAN1~EL TO

FORT WORTH, THXAS

Estimatad
annual : Estimated
dredging annual

Miles of cost per dredging
Reach channel mile : cost

Su.ston Ship ~~annel to upper reach ol’ Wallisv~lle reservoir (Mile 0.0 to 35.5)
t~~le ~~~ to 6.5 6,5 - None (1)
::.ile 6.~ to 35.5 28,9 - None (i)
I’sper reach of Wallisville reservoir to head. of authorized channel to Li’ss~rty
1tIj T~ 3~

..5 to 47.4)
. -2Li e 35.5 to ~~~~~ 12.0 ~2,5O0 $ 32 ,000

?c:-ai mile 35.5 to 47. 2.1
:-:.OaJ. Cf a’rciiori:re’C channel to ~~nnessee Oolony le 47. J-c to 233.5)
‘-~~~e - - . ~~~ts- 73.1 25.7 2,500 64,300

- - n c  ~$.1 to 74.~ 2.8 ( 2)  7,500 13 500
:1e (c-c.9 to 99.1 2~- .2 2,500 DC, 500

~-2Ile -~9.l to 134.8 35.7 300 12 ,700
:-aI.a L $I~.3 to 11.1,8.0 13.2 8,700 115, 000
- ~~~~~~ 2~ si.O to 233.5 85.5 2,500 2l~ ,800
::cst-i~soy :ired~;in~ at locks No. 2 thru 1OA 

________

?ota! ~~~ t~ ’~ 4 to 233.5 
- see OclooN 2an to lock and dnn No. 12 (Mile 233.5 to 274.4)

TT- ~~~~~~~~~~~ 23-2 . -’3 2~~~4 300 7,600
NI L’.’ ‘3. -~~~ to 2’14.4 l5,~ 205,000

;t~- - $ 1 - y a ~~skCifir at locks h a .  102 & 11 C ,000
- - tiile 21s .5 to 274.4 2 - - h , 

-

Lo tS ~ - -c1 ja3:: I-lit. 12 tc Five—mile Creek ( 1-d le 25~ -.~ c-s 2::-.:)
t ~~~~~ ~7 300

_ :~~_ c- , , ‘ to ,2s’,.r% 5. (2) 7,500
L1e Sc’: ,6 to 295.0 ci: -.4 2.500 21,300

- rie .2°~5.C to 298.3 ~.3 ( 2)  7,500 .N~,à00
~-hj :’ 2 # - ~~~~~~ to 303.9 5 - s 225-30 ~~~- , 

- -

~~~~ :;~J $~~) Ic- 306.3 2. 1- (2)  1,500 ir ,000
:--liio ~~~~~ ~sc 322.0 l~ .7 2 , 500
;~tie i3?efl’~~

P J :E r-’Lr~ at. locks Na.. 12 ‘:-Iru 17
- :II e 3 - ’ .i .4 to 322.0 22 .2 
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TABLE 35 ( Cont ’d)
ESTIMATE OF ANNUAL MAI I’~TENAN~~ DREDGING COSTS
FOR MULTIPLE PURPOSE THINrFL RIVET ~ {ANNEL TO

FORT WORTH , TEXAS

Estimated
annual Estimated
dredging annual

Miles of : cost per : dredging
Reach channel : mile : cost

Five-mile Creek to Dallas Terminus (322.0 to 326.7)
Mile 322.0 to 326.0 4.0 2,500 $ 10,000
Mile 326.0 to 326.7 0.7 (2) 7,500 5,300
Dallas Terminus - - 13,500
Total - Mile 322.0 to 326.7 2~~~3O0
Dallas Terminus to Dallas Floodway (~-1i1e 326.7 to 331.1)
Mile 326.7 to 331.1 14.4 (2) 7,500 33,000
Dallas Floodway (Mile 331.1 to 338.8)
Mile 331.1 to 331’.~ 

— 6.3 2,500 15, 800
Mile 337.Li. to 338.8 1.3 7,500 9,800
Emergency dredging at Lock No. 18 10,000
Total - Mile 331.1 to 338.8 35, 600
Dallas Floodway to Fort Worth Terminus (I~ile 338.8 to 362.8)
Mile ~~~~~ to 342.5 3.d (2) 7,500 28,500
Mile 3l~2.5 to 346.0 3.5 2,500 8,800
Mile 346.0 to 351.9 5.9 (2) 7,500 44,300
Mile 351.9 to 357.3 5.4 2 ,500 13,500
:-in e 357.3 to 360.2 2.9 (2) 7,500 21,800
Mile 360.2 to 362.8 2.6 2,500 6,500
Emergency dredging at locks No. 19, 20 & 21 30,000
Total - Mile 338.8 to 362.8 153, 400
Fort Worth Terminus to and including Riverside Drive bridges (Mile 362.8 to

3o9 . N)

Mile 362.8 to 369.8 7.0 2,500 17,500
Total - Mile 0.0 to 369.8 $~7~~2,9OO

(1) Maintenance costs for the proposed 12 x 150-foot channel to Liberty in
this reach considered to be the same as for the 9 x 150-foot channel.
(2 )  Reach of channel having 12-foot project depth below normal pool elevation.

128 - HANI -~ L REVETMENT . - The plan for the multiple purpose channel
includes bank reve tment works at 34 separate curves totalling about
57,000 lineal feet in a total channel length of about 52 miles. The pro-
posed revetment works would consist of 24-inch thickness of quarry run
stone ranging from 1/2 inch to 200-pound stone placed on the outer-
banks of the curves from two feet above normal pool elevation to the channel
bottom gradient. Maintenance of the stone revetment works would consist
of occasional replacing and/or reshaping the stone blanket along the
top of the reve tment works or at the up and downstream ends of the

VI-ilO 
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blanket disturbed by ero sion a.-~d -..‘ave action . ~~intenan ce of the stone
blanket below the waterline would he to replace the stone blanket in the
event of a ‘washout ’ or damage caused by floating craft . For the purpose
of this report the cost of maintaining the 57,000 lineal feet of channel
reve tment works is estimated at $50,000 annually .

129 A IDS TO MAVIG AT2 -2~ - Tha Commander, Eighth Coast Guard District,
New Orleans , Louisiana, by jotter dated October 30, 19~1, file 1-Q/L-l
Ser 1557, ad’j ises that annua l malotenance of t ile aids to navigation pro-
posed for tk~: multiple purpose channel is estOsat-ed at ~84 ,8oo, annually,
and that the e3tLmate~ life  sf  day beacons and buoys is estimated to be
12 years and 20 years , respectively. ihe life of the buoy boats is esti-
mated to be 25 years . The annual cost of replacing the aids to navigation
required for the multiple purpose channel is estimated at $22,000.

130. OPERATION AND MAl~J HNitN Ch- OF REC 1~.EATIOi -3 FACIL ITIES . - The cost
of maintenance a.:d operation of tnt recreat sonn i faci l i t ies  proposed for
the multiple purpose channel is est mated at $272 , 000 annually . The
annual cost is based on the pro~osal that general supervislon and mainte-
nance of four re~reationa1 aroas be accomplished by a ranger and a four-
man crew, working ho-hour week, performing maintenance of access and park
roads, signs and public-use fae11lt~es including rental of maintenance and
transpoi- taLion equipment . The ccst also provides for contract work for
mowing, clean up and repair of public-use buildings and facilities, as
may be necessary, r euu i t in g  2 i-as~ damage through general use , vandalism,
storm or other c:~uCes - For pa soses of economic analyses , the total
annual co-,t of $272,000 ~s alLoc~ tcd to various reaches of the channel
on the basis of fir ot cost s of tne canetruction items shown in table 36.

TA3LE 36
ESTIMATED ANNhJ ,~L COST CF MA INTENANC E AND OPERATION
OF RECREATIONAL FAC IL TIEs IN DF-SIGN&TED REAC HES OF
THE ~RJLTIPLE PURPOSE CHANNEL TO FC2~ T WORTH , TF.D(AS

Estimated
________ 

l)esignate~! rca. h sf  coannel :annual cost
Houston Ship Channel to lead o ’ ~1a1Lisvil1e
Reservoir (Mile 0.0 to 35 .5)
~~intenance & operation - 3 recr~-~~1onal areas $ 29,000

Head of Wallisviile Reserioir t a head of
authorized channel to Liberty (Mi le 35 .5  to 4 7 .4 )

?v~~intenance & operatioa - I recreational area 7,000

Head of authorized channel to Libe rty & Tennessee Colony
- 

~~m (Mile ~7. t4 to 233.5)
Saintenance & operation - 10 recrc’atiaca l areas 113 ,500

V I -j il
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TABLE 36 (Cont’d)
ESTIMATED ANNUAL COST OF MAINTENANCE AND OPERATION
OF RECREATIONAL FACILITIES IN DESIGNATED R EAC HES OF
THE MULTIPLE PURPOSE CHANNEL TO FORT WORTH , TEXAS

Estimated
Des iCneted reach of channel 

____ 

:annua l cost
Lock & L~ rn f t - . 12 to Fivc— :n ilc Creek (Mile 27~7lTto 322.~~)

~~~intenance & operat ion - 8 recreational areas $ 78,500

Five-mile Creek to and including ~~1las
Terminus (Mile 322.0 to 326.7)

~~inte nance & operation None

t~llas Terminus to existing I~.ilas Floodway ( M i l e  326.7 to 331.l)None

t~ 1las Floodway (Mile 331.1 to 338.8)

~~intenance & operation - 1 recreational area 10,000

I~~1las Floodway to & inc luding Fort Worth Terminus, (Mile 338.8
to 362.8)

~‘k~.intena ncc & ope ration - 3 recreational areas 29, 000

Fort Worth Terminus to & including Riverside Drive
bridges (Mile 362.8 to 369.8)
~~intenance & operation None

Total - 1~~intenance & operation $272,000

VI-112

- -

~

-- - - - -

~ 

~~~~~~~~~~~~~~~ ---- 
~~~~
— --- - ---~~~~--  



~ESERVO IRS

131. t~-~N 0  C~~~L~~L f l - Jy  CRL TEFI—* - The criter ia for land acquisition
in reservoirs as con ta in ed  herein is based on the “Joint Pol ic ies  of the
Departments of the interior and of the Army Rela tive to Reservoir Projec t
Lands ” whi ch was ?uhli shed in ~~~c Feder a l  R e g i s t e r , V olume 27 , Page 1734 ,
da t ed 22 Febr ua ry 1962 and Ch aa c~ • of EM c~ 5— 2- i5 ~ dat~ d 9 March 1962.
The fee acquis ! Lio n lire is ~as~~i ott ‘~lock0:,;—u~ -. L i e  area beneath the
upper guide c o~ tour c: a :~t r i D  of tar-a 3~ J te-u L ‘- .o :izonta li y fro m the
s tat L c fu ll o.~~ c i -~’ - - ~r2o r , ~-h it~~ver is rho o r t a te a t , except in remot e
ar eas . The la- - acs ~~~- t i ~~s ~~~ ~1so incl~ des remainders of ownerships

havi ng no a c c : s ~ o~ r e a -~~ ~der s of c~ rwr shies --- here ctcvision of access
would cost p-tore t~-ur ~

1
~e -:~a L-ae of ~he lard. It hz-thor include s lands

req uired for public access - Fio ’-.’age easements are proposed in small re-
mote areas of trib -s ta r -1 s~re~’~u ~-‘hi ch sever ow rersb ips and are subject to
occasiona l floo2 .s

132. L L ~~ E’~ ~t - i’~ .~TR ?~ E0i. - The Lakeview dam site is located
at river m ile 7.2 cr~ Mo u-’-a :- n Creek Pa llas Ce L -sr y about 3.1 miles
above the ex issi ng Mo~~ :a-~’-~ (reek Dan , The akeview Dam site is
just south of the ci~~ lir .: of Cro— td Prair se , Oh- t e L  14 m ile~ f rom
down t own Dallas and 22 in:le~ frco~ do’,,intu~ r ’ Fat’ ~o r s h .  The proposed
reservoi r  would be co os t r uc ed fo r f lood c o tV ro l , ~~t c r co nservat ion ,
f ish and wi t2l i f e , and genera l r aLrea tio n o-~J rp o 5 e E  Subsequent to
comp letion of r al e ct to -et -ilian ccudi~ s, lo cal in terests aropcsed
a minor revtaion in -5he s i t e  se le ctio n made ~~~ the Corps of Eng ineers
for the Lakeview Reservoi ~ pro jee~ - Tlis re ’,-i si ca vill oe consider ed
in the preco ri struction p 1onr ~iap, of tIe L a-ev ~ e - . R eservo ir pro lect.

133 . DA~i. - The Lakevi - w R~ s- :r~’nir wcu~ d be ferm c -1 b y a m a-ri

earth da rn with a p o c i n - u ~-’ , ~ ei ht ~‘ 0C n O  st r e - s n h e d  of shout 91 fee t
and a to tal b ooth of ~h-~- 22 ,~ 2u feet :nel-adi ~~g a 13€-f oot
concrete sp i l~~ ay . ft.e ~:-~ 1l~ e-~ ]o-’ -3t ed in s saddl e on the ri ght
abutment , wou i-i b~ a e~ cc ,nrro~~i e d ogo’ f u r’ b~ cke t typ e ~t at h
thr ee 40 a~ 28- f-soc ta i -sror gi t e’ :,  Th rieL o:er sag of ~he spi1l ~ ay
would be 12.) feet . The c’~c l e .  w- -tk ~ ~-~o’.:J ct coo~~:s ~ c-f coc l2~ foot
diameter conduit cont~-o1~ eo o~’ t :c 5-Ico t 6-’o- : h c~ 12-foo t gate ;.
The loca tion and area ar e ~b :-~’-~ on p~. a c c  2 ? , and the t’:p ic a l sec t ion s
and detailed la~ o-~t ~-ro s~’uwr- n al ate 28. The ge~~~ a 1 h~~ rau i i c
des ign  da ta a r~ s-’e~-v or. Pia ’e 29 ,

134 . RESERVOIR -- T~’~ .~-;~~evi~-~i ~et writ -- t ill ha ve a to t al
con trolled storag e of -~~~,7L)O set  - t o a r  and ~n orea af 1~~,650
acres at eleva tion S?~ Ii , too of ~oi1~ -~au ga:e~ or too of tlo od
con trol pool. At top of coose aver io ri pco 1 , eL.:vst inn 518 0. the
reservoir w i l l  ha ve ati ~‘e , a’ 12 300 a Cres and sto rage capacity
of 349,500 ac~ o --fe et , i~’c1 .d ir~ S a s - - r i o - i  of sediment reserve ,
Lands req uired for reserv oir a ~:a r 1 a - - . C- .strucn ic’ a of the pro-
posed dam , and for f is i , -.i~.ld 1 ife , at -.~ re c r~~~t: - r  nur p os e s viii te

VI -•l1.
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about 20,360 acres in fee s imple and 800 acres in flowage easements .
This land is classified as 9 percent home site , acreage tracts , and
potenti

~
al a i s i dv i s i o n s ; ~3 perc ent cropland ; 140 percent pasture; and

8 pea~c c n i  as f] oodwa Lou: 31o’ge for I~ l1as Power and Light Company.
Construction of Lakevilew hcncrvo-i-r would require relocation of 9.7 miles
of farm to r~~rket hi 1away-u , 12.0 sl.lc~ of CoUnty roads, L2 miles of
railroad, 1.5 CLI es of p~.pc) ~ne, 33 miles al tat  o. choa - lines , 33 m iles of
REA (138Kv ) diot r-ttt ot ion lines , and 7.~ - miles of electrical transmission
and d is tr ibut ton  l ines.  t here are no no~on ceracter t e s  in  i a e  re seovo i-
area . No oil or m~nei’a l act iv .i tv of ~l l 1 5  1~ind - o  i ll IOVII1nIICC I tW ICI-c- ira

the r ’eoerv-:j 5 area . i~zo i-000: - :L1j . zed , L o t  unJ.11 (: :1pol-a F.eu -~ . edtvi ions are
located ~0 i t h i n  the proposed reservoir  area . t ither pertinent data for the
proposed ra! v on-; -:000-L -voL1’ are shown in table 37 ;onite  the location of the

F a o n :  - V ’ L 0 0 0 r a t  cha nneJ I I )) Uove }: l o n a t  v )E’ L :a is a an~ on plate -t3 on page 178.

- 
( PC-~0~Y. — The o-e a i to’ siLo - avest~~ate-i ~c-y dr~il~r1- and

augerin~ ue’,rer. -: r~~~.. St. .111 a- LJ VC 9- . tc~ -ot of ~‘cs1d~1it.1 cia:
were penetrated by the ~ior~ ai - locaoesu in s Eisa ii . i j .  - ] Soay A .LL U T I .O i l l —
mediately to too cast ol’ bi-tt ct -o tt  ~~ 0:10 i’j.:L iu sLIu ?--cnt . ~ C t C) I ’ _ f l ~~ ,
on the slope of the right a’uutu-ie nt , eneouit tei’c-i ~O o  foot of residual
clay overburden ovcr1yin~-: 3 .6 fe eL ol- Tt- .Lt .iael’CU p rJ I 1 - 5 i ’ V  S ’ L U I . The
contact indicated at 10.u feet- is tranoitional betwec-ti the i-coido om and
the underlying bedrock. t hree hand a te~oa’ 000a:LJ. rota OL -illed along the
axis where it crosses the a’-ao :sp~ fl ood plain area at toe appor end of
Mountain Creek Lake . None of the three bc-rings reached t-rimai’y strata
although one of the holes was augered to a depth of 20. ’ fee t,  The three
hand auger borings penetrated an average of about 6 feet of organic, mucky,
silty clay overlying a soft and variable silty and sandy clay which, in
places , contained traces of i’-eveJ.. The clay overburden varies tc-ti-:eei
20 feet and 23-1/2 10. in Lh - ? , ‘O OiO bannatia the pi’-epa .:t’d o a l .l0. f lk l icflt  area
along the relatively gentle olupo ’: -of the at. abut iciaL west of the
alluvial filled bottom lands .

136. Drimary strata, .~ d-1CS~~a t-C- y ondor 1y:n~; - :5’ - l’~- r O’ 110 5 Cat  ~i iC
Lakeview darn ~itc , are repro - t eL  by the F~~gle l ord ~E.lc lais-istlon of
Upper Cretaceous age. In on i ; -s crathcrcd conditton , t EL. ~~~~~ :-o a’O 1~O a
dark gray, or black, f i rs  JaIl !  I r S  tc- ’1 sortle . A i R ~ o te-- E .t ..u~l canto 103 - - ‘ —

casional thin leoces of f i a1 ~ limestone ?u Itti cOncr’~~to nrr~ septer LI, lot
apparently none of the toe -ir;3 s’acre di’i.)lod d . s i : l  I -  o u t  to ‘each any of
these charac ter is tic  c o u a o - o t  1 5  uh~ oh fl01FE ’.Jly uc ’c’~ ii. tee lower section
of the format i on ,

137. FOUNDATION C O N D I T T O i .  - P; o ~~~-~~~V l I - ~~~~~~ n arid i)rinklry strata consist
of impervious materials whic h w t ] J  :.nii b u i  lCi thSi~C Of :rco -ocnd ed water be-
neath an embankment . Unwc-rit 1ie~- od :itcic Ford shale strata have a bearing
capacity aoee late to c in p o n t t1.r i’oqui.red a~~- 0 I f laIlt  structures . At the
upper end of Mountain (P’o€E- ~okc , a o i g t i .t .t i c - t i i i . q I T E n t - O t y  of  0 -g anic  . silty
clayey muck should be T O I S - O l i e L  i r om -s~i c:ntuau.knia!st fos at-ot in the exis t in
flood plain a~-ea . s ~rua~ flCC O 03 S t A t . Cc t u e  :‘oro- 1,1- O F -Ml sf a dike , which
can be I I :  l 1iT5i 1TE CO I i l l  El  t!~ ~ u Iw:uOt1EJO’u too II 10 55, 5 c T a :  - I L ’ l t.  2c-water on e—
provisions should be I 0C1 1LLO ~~S I  du n ’ - t - ,e 1tS r,h V t T . o n  excovation in the
bottom la: -i area anti while  .~~ a L  i i ~~ ar io ’ankr :en I II - - C t o,  1)1’ 0 Lo1 V’S t i C
elevation of the I~o ’ s 1~~j r~0 a j ’ro~i u (1 -~~ tri co,

V T -b i (
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TABLE 37
PERTINENT DATA

PROPOS ED LAKEVIEW RESERV OIR
TRINITY RIVER

Flood control, water conservation.
Item and recreation

Miscellaneou3

~~m location, river mile 7.2
Dra inage area, square miles 272
Flood c;n~- ’-cl storage , acre-feet l3i- ,700
Water c-soso’cvztt .eii st-oral~,c , aerc-i’ce - 0 -Do, ~-OO
Sedin~ent storage ~454C C-
Yi eld , ~~~~~~~ 247
Mill:oor, gallons daily 30

~~~jlway do sign flood
Peak inflo4, CFS 372 ,2400
Volume, acre-feet 2413, 2400
Volume , inches 28 .50
Peak outflow . CFS lOl , 000(lj

Elevation Area Capacity
Reservoir (feet) (Acres) (Acre-feet)
Spill~’ay crest 500.0 7,910 170,700
Top of conservatIon storage 518.0 12,300 3149,500
Top of gates 528.0 15,650 2488,700

— 
~~~xi,otrr design water surface 538 .8 21,210 686,300
Top of dam 52414.0 - -
Maximum tailwater at dam 1462.6 - -

1~ ,m
Type of dam Earth f i l l
Total length, feet (Including spiliway) 22,620

~~bankment section :
Type Compacted ear to  f i ll
Total length , feet (minus spiliway) 22,2224
Height aaov~2 streambed, feet 91
Freebo~r.~, feet 5. 2
Crown width, feet 20
Side slopes :
Upstream 2-1/2:1, 3:1, ~~i
Downstream 2-1/2:1, 3:1 , 3-1/2-

Non-overflow sectIons:
Type Concrete gravit ,y
Total length, feet 260
Height above end sill , feet 83
Top width , feet 13

~pillway sect Lon :
Type Cone . ogee, f u r  buc
Grosn length , feet 136
Net length, feet 120
Crest height above -

~~~~ 
‘on , feet 39
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- -- - _ _ _ _ _ _ _  
_ _ _ _ _ _ _



TABLE 37 (coNT’D)
PERTINE NT DATA

PROPOSED LAKEVIEW RESERVOIR
TRINITY RIVER

Flood control , water conservation,
Item and recreation

Gates :
Ty’oe Ta inter
Number 3
2iie I Wldth x height), feet 40x28

-S~ !L:way discharge , CE’S:
Top of gates 61,600
t’~ximum water surface 95, 100

Outlet woek~
Type Conduit with 2 gated

inlets
Number of conduits 1
Diameter , feet 12
Invert elevations, feet 24~6o.O
Conduit con trol ~~o 5 ’6 ’x12’ gates

Relocations
Highways, miles 9.7
Co- an t ’,- roads , mtle s 12.0
Racl roads , rn ilaa 1.2
2 we: lines (138KV), lilies 7 . 14
PEA d l s t r l0 T:t io n line , miles 33.0
Telephone lInes ,  ~ill~ s 33.0
Pipelines, mIles 1.5
Cemeterie$, number -

Towns, number None

Lands
1~~m and reservoir :

Clearing, acres 2 ,765
land acquisition:

Fee ~tmple , acres lt. 600
(Tnp control elevation ) 531.0

Flood easement , acres 800
(Top control elevation) 531.0

Recreation :
Clearing, acres 8, 500
Land acquisition- :

Fee S1n ;i e , acres 760

(1) Includes 5,900 CFS discharge through t,he outlet works .
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138. AVAILABILITY OF CONSTRUCTION MATERIALS. - Adequate
quantities of impervious naterials for the embankment are available
in the immediate vicinity of the dam site . Pervious materials
which can be used for a dra inage blanket, are being produced. from
pits along the Trinity River within about 15 miles of the dam site .
Fine aggre gate can be obtained from t~e same sources. Coarse
aggregate and riprap are not available locally and will have to be
shipped by raIlroad or truck. Four sournes of acceptable coarse
aggregate and riprap are near Br idgeport , Texas , and. an acceptable
ri~ rap source is near Tehuacana, Texas . Railroad facIlities exist
within approximately three miles of the dam site

139. COST ESTIMATE. - The detailed e~~ taate shows the separation
of first costs for the dam and reservoir anI for recreation included
in the project. A su~~ary of first costs and annual charges for
the Lakeview Reservolr proJect are shown in table 38. The deta iled
cost estimate. for the Lakevlew Reservoir project IS shown in
table 39.
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TAB LE 3b
CU~~-1ARY OF FIRS’T COST AND ANNUAL CHARGES

PROPOSED LAXEVIEM RESERVOIR
MOUNTAIN CRE~~(

Costs

FIRST C0~~
1. Federal Fi rst ~~cr, t

s I ,a~ a/ / -  $lL~~, 3 L 1 4 , OO0

Relocations 2,O3~ ,000
Rese rvoir (clear ~ ng) 1493, 000
Dam
a. Earth embanI~ient 5,396.000
b . Concrete, dam and spillway 2,1E~ .OOO
c. Outlet works 1,201,000
Access roads 214i4~.O0O
Recreation fa-i~ l i t ie-s 3, 2y-0 ,000
Buildings , ~,rI:-w~ds , and ut i l i t ies 200 ,000
Permanent operating equipment 01.000
Engineering and design 716,000
Supervision and administrat ion 1,029, 000

Total est~ n’iated Federal f i rs t  cost 31, 180,000

2. Non-Federal Firs t  Cost None

3. Total Estimated First Cost of Project 31,180,000

ANNUAL CHARGES
(Construction period-5 years~~(1OO yr. amortization)(2-7/~~ interest rate)

1. Federa l Investn~ent
a. Federal f cost $3l.i0c,000
b. Interest dur:ng construction 2,2141,1N,i

Total Federal investment 33,2~2l , 1O0

2. Non-Federal Investment None

3. Fede ra l Annual Char ges
a. Interest on investment
b. Amort i zation t-iar ,-e
c. 0peratio~ and maintenan ce (including

rep lacement of parts 3 1 . 3— . -
~

Total-Federal ari: ca i charges

14. Total-Non-Federal Annua l (‘harges None

5. Total Estimated Ancual Caaarges ~ 1.372 .000

Freauthorization oost $70,000
Note : Prices  are as of January 1062
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T-AEIE 39
DL’TAILED ESTIMATE CF FL~s: C~~IIAiC~VI~~ RESERVO~~ - ~JLT1PLE P~RP0SE

MOUNTA J~~ CREEK

PERTINENT :NFORMATION
Top cf ian., e evation 51411.0
Top of ~~~~~ e1~vat1on 528.0
Splllway crest, elevatior, 500.0
Storage capacity (top of ~ .tes 11-143,100
less sedi.n~~t)  acre-feet

Item
~Uhit:-  :,;-/- t :Quantity : Cost

A. D~’TAILED ESTIMATE OF F’~~ST COST-DAM AND RESERVOfl~
~~~~ 3) Lands and c~ainag~r

a. land. costs
(1) Fee simple lands Acre 19,600 $7, 733,875
(2) Floo-i ease~ment lands Acre 800 256, 500
(3) Severance damage 1.5 310,000
(14) ~~provements 1.3 2,280,000
(3) Resettlement reimbursementlS 142,000

Subtotal - laud costs 10,622,375
Contingencies , 25% ± 2,655,625
Total - land costs 13,278,000

b. Land ac ioi-tic- n exp~ns~ 271, 000
Tota l - lands- a~ d d~z~age s l3,5 -s ~ ,000

(02.0) RelocatIons
a. Roads and railroad
(i) F.M. a:gr--.~a, 661

E~thanknient UI $ 0 .32  22,000 7.011-0
Flexib1~ bait 14.50 14,1400 19,800
Surfacing SI 3~140 9,900 3,960
Bridge (28’ roadway ) LIF 150.30 202 30,300
Ripra; Cl 6.c-~: 2,500 l~,000

CI 3.00 1,300 3,900
Su3 t - C-~2 -- F.M. ~~~i-~-~y 661 80,000

(2) F.M. Fi~~ my 1.3
N~w rca i Mile C’ i I ,003.OC 9 ~50, 000
Spi11~~ y ~ ar~n~I br IF’ 1 ,~

’- .0C 152 22,800
E~banJ~~eat CY 0.32 85,000 27,200

Sub t-o~iat - ~~• M , ~~~v~~~- ..382 500,000
(3) County rnadj- M~1e 1L ,50’C-.00 12 1~~- , 00O(
~

) T.&.N.O .
~zoan1cr.’~nt CY 0.32 125, 000 ~0, 000
B~l1a~t 6.oo L,1400 ob,1400
Cross t~ ~~ch 14.oo 14,000 16,000
TrackLay~ng ~ r f az  MIle . - ,- ~~ - - .0~ 1.23 8,118
Relocate signa l s~r~~ ~tc 1.3 7, 5153
Ballact deck t . - -t~~ 1? 150.00 1,336 20O,~+00
BrIdge 155.. 00 100 12,500
Riprap CY 0.00 14,000 8~+ ,oOo
Beddi ng CY 3 .  OC 5,000 15 , 000

Subtc - -3- - T. ~ N.O. R.R.
- roadm an-. rai lr oad _~~J.’ ’ , - 18
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TABLE 39 (CONT’D)
DETAILED ESTIMkTE OF FIRST COST

LAKEVIEW RESERVOIR - MULTIPLE PURPOSE
MOUNTAIN CREEK

Item : Unit
:Unit : cost :Quaatity : Cost

b. Utilities
(1) Electric lines
138 K .V. tran smission lines Mile $30, 000.00 7.14 $222,000
R.E.A. distribution lines Mile 2,000.00 33 66,000
Subtotal electric lines 288,000

(2) Telephone lines Mile 1,000.00 33 33,000
(3) Pipelines
Lone Star Gas Co. 18” line Mile ...2O,000.00 1 120,000
~~gno1ia 16” line Mile 100,000.00 0.5 50,000

Subtotal - pipelines 170,000
Subtotal - utilities 1491,000

Subtotal - relocations 1,630 ,918
Cont ingencies, 25% + 11-07,082
Total - relocatioms 2,038,000

(03.0) Reservoir clearing Acre 35.00 2,765 96,775
Contingencies, 25% + 214,225
Total-reservoir cle~r1ng $121,000

(o14.o) Dams
a. Ea rth emban1~~ent

(i) Diversion and care of water 1.8 29,800
(2)  Cleari ng and ~~ubbing Acre 200.00 1148 29,600
(3) Ebccavation, stripping CY 0.25 222,000 55,500
(4) Excavation, common CY 0.25 698,000 ‘714,500
(5) Excavatthn, borrow CY 0,214 7130,000 1,711,200
( 6 )  Compacted fill CY 0.07 6560,000 459, 200
(7) Drainage blanket CY 2.50 319,1450 798,625
(8) Riprap CY 6.00 137,215 823,290
( 9)  Bedding CY 3.00 51,1455 1514,365
(10)Flexible base CY 14.50 8,470 38,115
(U)A g~~e~~te CY 6.00 690 4,1140
(12 )Aaphalt treatment Gal. 0.16 24,700 3,952
(13)Timber guide posts Each 5.00 1,744 8,720
(1Ii-)Slope protection,turfing Acre 1400.00 614 25,600

Subtotal - earth embaiIc~ent 14,316,607

VI-l214
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TABLE 39 (coNT’D)
DETAILED ESTIMATE OF FIRST COST

LA1ZE~ iEW RESERVOIR - MULTIPLE PURPOSE
MOUNTAIN CREEK

Item : Unit
:Unit: cost :~~uantity : Cost

b. Concrete dam and spiliway
(i) Care of water duri ng 1.3 30, 000

construction
(2) Clearing Acre $150.00 3 1450
(3) Excavation, common CY 0.30 95,000 28,500
(14) Excavation, shale CY 0.60 330,000 198,000
(5) Structural backfill CY 1.00 43, 000 43, 000

0 (6) Drilling and grouting LF 2 .2 5 2 , 530 5,693
anchor holes

(7) Drilling drain holes LIP 2.00 3,060 6,120
(8) Asphalt, shale treatment SY 0.90 2,240 2,016
( 9)  Concrete, weir CY 18.00 11, 3140 204,120
(10)Concre te ,non-over flow CY 20.00 15, 120 302,400

5’ (U)Concrete,pier CY 25.00 3,335 83,375
(12)Concrete ,slab CY 20.00 3,980 79,600
(13)Concrete ,waiJ.. CY 35 .00 780 27, 300

5- (l11-)Concrete , bridge deck CY 60.00 35 2,100
(15 )Cemen-t Bbl 5.00 35,000 175, 000
(16 )Steel, reinforcing Lb 0.13 1,397, 000 181,610
(l7)Steel , structural Lb 0.20 37,900 7,580
(1S)Pipe railing(aluminum ) Lb 1.50 2,870 4,305
(19)Pipe railing,bridge “ Lb 1.50 4,500 6,750
(20)~~ta1s, miscellaneous Lb 0.11-0 5,000 2,000
(21)Ladders , gratings ,&grills Lb 1.50 4,000 6,000
(22)Water stop,copper Lb 1.75 860 1,505
(23)Water ~~ges, tile LF 14.00 60 840
(211-)Tainter ~~tes Lb 0.30 239, 000 71,700
(25) T~ inter ~~te hoists , Lb 1.00 58,500 58,500

shafts , & hangers
(26 )~~ unnion anchorages Lb 1.00 73,000 73, 000

& seals
(27)~~ergency buJ itheads Lb 0.32 63 , 000 20, 160
(28)Precast bridge girders Each 700.00 9 6,300
(29)Crane Each 75,000.00 1 75,000
(3O)E,lectrical facilities 1.3 7,000
(3l)Stan dby power unit Each 5,000.00 1 5,000
(32)Riprap CY 7.00 1,316 9,212
(33)Bedd ing CY 4.50 475 2,138
(314)12”d.rain holes 3” plastic IS 8,500

pipe & sand filter 
______

Subtotal-concrete d.ain and spill’way 1,7314,7714

‘11-125 
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~A5LF 39 (~C3~~~D )
~~~FT ~i’~ TE CF Ffl~.S COST

—‘J I ~\J ~c r Oi3 - M”J1J’IPLE PURPOSE

~-i3~~~-AL~ CREEK

- Unit
_________- —

~~~~~~ i~~~:’~~~ c c - ~t :~~uant ity : Cost

0 e ~( 1)  Ca~~ ~J ;a~-e : ~i~:ir~-~t 1.3 20,000

~~~~~~ :~~inr~
(2) C~”ax in,’ A— re 151 00 14 600
(5- ) ~~~~-:~~~~

-
~~~~ 

- ; - ~~~~~r~ CI C 50 18,700 9,350
( - s ) ~~~~~~~~~~~~~~~~ c- . - -~. 11-6) 000 43,200
(5) ~e :k :~~~~ , ~~~‘-u t - .L:a _ CY 20 11,000 11,000
( 6 ,  Dr-1~ Lir~o & ~~~~~ ing LF 1-2 5  790 1,778

en-: ~cr
(7) ~~i2~~:n~, ~~~~ ~~~~~~~~-‘~~ IF 2,30 790 1,580
~i 8 )  ~~-o~~ 1c ~-Ia e ~ :e tr~e~~t ~~0 00 170 170
(9) 0era~~~ - ~~ 1.5 50,000
~ iI5)COfl~~~~~~~~~~ , u~~~~~~~~~ ~w~r CI 40,00 1495 19,800
(1l )Cor~ r~~&, ‘.z.-- ci 38.00 1,625 61,750

1 
~~~~~~~~~ -

(i r.- : r e ,~~~n~~ 1 Cl 30,00 1,610 148,300
(13 )Cor~ r~-~~ , ~~~ Ci £3 L~•oQ 955 22,920
(1 :c~ - r ~ C~ 35.00 2,470 86,450
~~ir,) c _ ~~~~ ~~~~~~~~~~~~~~~~ ~~~ c~ 615 2-2 95 5,700 - _

£30 1 5.00 9, 080 145, 1400
(17 , 1 , : - : ~ -.:~~ 0.l~ 937,000 121,810
(18 i~~~~~~~~ . -

~~~ 0,22 ~ 6,O00 10,120
o 60 1,180 708

2 )L3 r~~~~r .~ ~~~i’:~~ -:..~~c~ c-r~~1. -. L~:- o 6 o  1,683 1,008
51~~3 : ~~~ ~~~~~~~~~~~~~ 3~~~~ 1, 530 ,00 1 1,530

LO )0O~~~ L~~~ ~~~~
- : - -

~~ -3 30 529, 000 158,700
23 ) -~ 1 5 1  -

~ - - -~~
‘ — -  ~~

- -
- ~,oc 1440 1.320

‘~J .3t1~r ~~~~~~~~~~~~~~~ :.~ 21 30 25 350
(2 5  G-~~ - t -  ~ ~~~~~~-~ no 18 185, 000

I 
~ ~~~~~ -~~ 

-
-

(2~ ~~~~~~~~~~ cT’ 25 56,oCO L~+,0O0(27 )0:~ ~~~~~~~~ - :i~~ 1~’ ~~~-:~ L .300.0 16,00o
- i i ~ is . ~~. - ~ -~~~ ~,0O0

2,120 1~1 ,84C
L .50 7515 3, 375

- 
‘-~.L - ~~~~~~~~~~~ ~— - r ~~: 960,759

-. 7,OLI,1-.C-
1,752,860

-T - 1 - L~~:- :- 8,765,000

(08 .0) A-: -:~~: r - ~~ 40~000 1 140,000
- 2 ,~1 . 10,000

- k .r - -~~~~ 
-
~~~

-
~ 50,000



:~~~~:_:: E : 1 2 T v 2
L. ~~~~~~~~~~~ - 1~~~i

:.~~~ 15 :5: ~ 
1: .15~~J Y-3 5 - ~~~~~~~~~~~~~~~~ ?JF FC.$E

- . :~~
- : A :- ~~ v.

- 

5.ntt -

• cci - . r::tv Cc~~~t.

9 , C )  1~~~~; - : - 1 :  - - :~~~- . ::;-~

- 100 000
30 , 000

~; ~~~~~~ -~ 
— - nc- : ~3- 150,000

20,000
___________ 

j - ,, ~~~~~~ ~ 160,000

~~~~~ : . . 9  - : ~~~~ ~~ 200 ,000
- 2 o c ~ ?~~r:.~1 & :  ~~~~~~~~~~~~ : : ‘~~~.; 

~~~~~~ c::~~ ; L ~: 
- : ~: :0 5, 003

(2~ 2:~~~ 
- 9, 200

(~~~~ ~~~~~~~~ ~~~~~~~~~~~ ~~~~~ r 1 ~

( L )  ~~~11~ -~ 8~00O

~~~) ~~~~~~~~~~~ ~~ :~~~~:: :
-
~~~~~~~~‘ .i ~ 2 ,000

0 — r I  25,000

2 ::- . -.~~~~
- - .a: :~~ ~~~~~~~~~~ 73 ,OQO

-: - - 
-~~ _____

- — 1 - .- -
~~:. - . ‘~~~ - ‘:~~- . :~~~~

-- -~~~~~~~~r :  91 , 000
~~~~~ . 

c. -~~~ . :- : : -:  1428 , 000
I - - . :- 5. :.~ ~~~~~~~~~ :: ~~6 .coo

- 
~~~~~~~~ : i r - ~~ ~~~~~~~~~~~~~~~~~~~ cr1 re~~rv:~r 25 ,7 i5~~23C

~~~~~~~~~~~i -

P

- i - i  

\

~~~~~

_  

~~000 
~~~~~~. - 63, 000

- :~ 
-
~~

- - :_ _ - 
___________

- -
~~~ 632 , 0-c-C

- , _ -- _ •1~ ‘ -. I~:8,ooo
— - 

- 

~~~~~~ ______ 

- -

- 
.4. ~),0 J  .97 ,30
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DETAILED hSTl1-~A~~ LF FIRBO CC’S?

LA v I E~- RESFRVOIF - OTJLTIPLE PURPOSE
:-:0215T15115 CR110

- ~Jnit
Item :Unit: cost :~uantity: Cost

(08.0) Access roads 3-ISle 31,000 5 $ 155,000
contingencies, 25%-i- 39,000
Tolal-access roads 194,000

( i4 .o)  FacilitIes
(1) Gravel roads LB 728 ,000
(2) Paved roads LS 3614, 000
(‘3) Parking areas LS 260,000
(4) Boat launching ramps LS 52,000
(5)  SanItary facil i t ies LS 2314,000
(6) Water supply system LS 260 ,000
(7)  Picnic facI lities LB 546 ,000
(8) Site Improvements LS 104,000
(9) Signs and buoys 52,000

Subtotal 2 , 600, 002
contingencies, o~ -:+ 650,000
Total-facilities 3, 250 , 0-2-C

(30.0)  Engineering and Ie :ign 288,003
(31.0) Supervision and ~~~E -~Tst~~at~ on 353, 000

Subtotal-estImate~ Tj:-~t cost of
recreation 5,262,000

TOTAL - ISTIMATED P.R0JE~r FIRSI COST $31, 180,000
Note : Prices are as of -January 1962

8 



14 -3. AUBREY RESER VO .R, -- The Aubrey ~iam site is at mile 60.0 on
the Elm Fork of the Trinity River in northeast Denton County . The

-
- _ site is betwee n the t~wno of Sange r and Aubrey and is 30 river mi les

upstream from the Corps of Engineers ’ I~wisvi11 Dam (Garza-Little Elm
- 

- Reservoir). The Aubrey Reservoir would contain 899,900 acre-feet of
controlle d storage capacity of which 258,300 acre-feet would be for
flood-control, 603,800 acre-feet would be for water conservation ,
and 37,800 acre-fee t for sediment reserve . mc- flood-control storage
in Aub rey Reservoir would permit a reallocation of storage in the

I Garza-LIttie Elm Reservctr and increase that storage presently allo-
cated to water conservation purposes. Under 2020 conditions of
watershed develoument and a recur rence of the 15)00-1957 drought period,
the dependable yield from ~he proposed Auhr’- -Garza-Little Elm Reservoir

-~~~ system is estf~~ted to be 151,3 million gallr-::s per day. This system
will produce an increased dependable y~e1d of 65.3 MGD over that which
would be produced by Garza -Little Elm Reservcir alone. State Highway 10,
FM Highways 372 and 1455, ~oun t ,- roa ds , the ?~xas and Pacific Railroad,
and a pipe line would require reioc~.tion or ai;erat~ on, The estimeted

5 first cost of this p:o)ect i.~ o - ~)O7 .O00~ 
Pertinent data on the Aubrey

Dam and ReservoL are c not-a~ne~ i-i ta-~1.e Li~3, Plates 31 thru 33 show
the reservoir ar e i ;  plan , r .~o~~~~e a 1-J sec~ tOr Ls ; subsurface investigations
and general hyth-nulic data for Aubrey ~cservoi r

TABLE 140
PER~I~ENT DATA PFor ’os~~J ) AUBREY RE SE~~~’i0IR

E~~ F0-~~ i~ OF TR1 - J 1 ? .  ~~IVEP

-~ : ;: .tor conservation , and
1te1u recreation (1)

Misce11aneou~
Dam locatio”.. -ive~ tcite 60,0
Drainage area , square ~ L~~~eS 662
Flo.~i control s - ec:-~~ — eet 253~ ~~~~~~

Water ~o -~~~ --u 0 t ~ -r . s t u r a~~ , s- : s  f-~~ t (
~~0- ~ -

Sediment storage , ac~ e- f . :~- t 3 ( 1 800
Yield , CFS 75
thilion ~aL2-:-~~ da i~L~-

S~i11way ac-s .~~~.: ~~.c1- i

Peak inClcr-; -
- :3, 100

Volume , acre - Ce€- t 352 .000
Volume, jnc~~-a 26.16
Peak o it - Law - C ?S 350-, -)IO0

v:-:22



TABLE LI.O (C0N’r ’D)
PERTINENT D!~TP~ PROPOSED AUBREY R~~ERV0IR

ELZ~ FORK OF TRINITY RIVER

Water conservation, and
Item recreation (1)

Elevation Area Capacity
Reservoir ( feet)  (acres) (acre-ft.)
Spiliway crest 600.0 10,800 203,300
Top of conservation storage 625.5 24,3140 639,000
Top of gates 635.0 30,750 899,900
Maximum desi~~i water surface 640.3 3 530 1,072,800
Top of dam 6146.o 3 ,800 1,281,800

Dam
Type of dam Earth fill
Total length, feet(including spiliway) 13,660
Embankment section :

Type Compacted earth fill
Total length , feet (minus spiliway) 12,972
Height above streambed , feet 116
Freeboard , feet 5.7
Crown width , feet 20
Side slopes:
Upstream 1 on 3
Downstream 1 on 3

Non-overflow sections:
Type Concrete gravity
Total length, feet 328
Height above apron , feet 122
Top width , feet 13

Spiliway section :
Type Concrete ogee
Gross length , feet 688
Net length , feet 360

Crest height above apron , feet -‘6
Gat es:

Type Tainter
Number 9
Size (width x height), feet 40 x 35

Spiliway discha rge , CE’S:
Top of gates 278,000
Maximum desiga water surface 350,800

11- ~ 3C)

_ _ _  —-~~
-- -- --- - -  - -
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b~~ EL:~~. L~~”

~
s’ -

~ ~
-
~~~ K T ~ T ~:‘:::~ ~~: 

‘ti-i

1 5 _ _ _
~~~( :- s~-r- -- atix. and

Tt—: - m r ec~~~~ i c r -  ‘ ‘

h’itlet, wcra:-
t -~ -::-:~~~

- - : i i .  ~~~c-~s t r:--:g~i

~-~~ d - ~r ‘:f El :-:mT- 
-

iT)0a~e~ -~r, ~~C -~ :
ia-~-r ’ O L - ~ai 1(~. ’- , fc -- ‘.

SiuI cc- - nt im l P- -wor ~-m- : rat~ d ~~a-~ ~~tec

~~~~~~~~~~ ;~~ r c : nhf Les
County roaus , rftLl-J s
Railroads, mlI-.~- - 5.0
tio’.re r 1~meu. miles
Telephoac- lines. nales 10
Pipe1in~-s, rrlles 1~0
Cemete sics- , numb~’’- C-
~~~wnc , nunber C

Lands
Dam and r~: :E-rvci r :

CLear- :ng, acres
i~nd a~quLsit

~-‘ee simple . a-:res 37 700
(top contrcl e- ieua l. ~:-n~

Flood easement , aere~; 1 500

Recreation:

Clearing, ac r a s  (o)
Lami acqu i a~ tio:1.
Fee ~i.mple , acres (15’)
Coru~r’ ru b c ,  ca ~ c-mert ‘~e
acre— s

(i~ Au~ rev ~e-:e~ r has o p~lTm-o -- - pur i; c r  wn~~~~ C
b:we~rur , ~be r ~ierv-:’~.r ~ontai— -s fic- ’-~ - -~ uc- tar age t-: cr -~ihie
a cnrip~u’able amount c-f floo-~-~--~ u- .-- t :r~’~~-~ ~a-~ ~~~~~-‘ do -tr-
reserv ’)Ir. Gar -mc— I Y  ~- -j ~~~ , ~ c be ra . i - -c~~t- : - i. t— ~ i-.~n t c r

conserva t. ton.
(s-) Ir1c3udes re-ju.1r”~em

4. s ~‘-:-r adil -~r !5  ma.-:- rl . :- - r- -:’ t n nt
Garza -L,it~-t’ Elm F’-n-ur -- 1

~:~
) L~ . G~ir --0 P~Lr’

/ Ti) 131
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IL l, C-EaLOGY - Ti~L: ~~ C~~1O 5 E S ~~L ~iti-~i 1 ~r~ . ~~~~~ I~~~L t~ t57 v1(.~ O:ty of t~ e
A .fo rey Darn site is OVO C 1CI L~ X ~-1ith  a t~ ..- - n1. - . ’ iLC’ of r e .~bu~Bt ir~~~~r ~~~
Originating from the -~r : i c - r1 i - ; io1 C W a O L I . . 0  ~:m ~-~15 - t  I ~rie IJoodca~ie soni~
Foundations in  ~~~ x-~ oc r- -~- . ~ area are mG t: - o~ s terr~a t :r ~ Layers
of limestone , mar5. a S Iu  AJ.~~~ I € A  ie:-a 4C~- ‘-

~~~~~ o~ reu1 aL s ~r~: imperv~ccs
practically no ~-~t er  ~/~- l i -~ bo lost r r - m ~ t}t e - - escr -ie r cy perc -t .0o t t i or i
Strata of the Upper ~ rai :.ow- -r Ct~~C 2 ~-)~ - ~ ~~ V ~-~~ons octur in the 5m -ncity
of the (j

~~5I site. The Jni ( :co c ot r c - e  -~- t o r ::.;rr~ fl t~~t I 5  area ~s tn-i-

Uppe r Cretaceous , W~ c- -h- r i -c - mc . T~ c io tri Fo rr -. i~~Ltows E e r i  c i- a C s e 1 5 y

the contact between ~h-: ]~.U - -r ~,:/]i Lo~ er C r - ~~c T.e2o:1 5CCK S~ t tL L C  the east
bank of the prcpcotoo t~ -T- ~t. ~~~tO i t - S  C T~ 0 ( /  i- 3~ --1oa - is0 rc ba rEd -n~ te tne
wes t bar5~<. is coinposea. C;~ t~ i€ 3i , v t : . C  1~~ ~ U;j t - l L ( i 5  As an ti~c- r e s s r - -o ir
area , founaation materia LC ot S2~~-s 0 5? -~~ p wed of alterrAating
luyer-s of stiale, marl , -~io~u C S - n t  ~~~r 1 e s-t c n c-~ r~~ shaLe and nnr15 ~nsir~e-
gra t e easily when expose-a t~ t~~ : a ~- -s t~~~- re -~o~ii. 1 1th . tunn these m a t e r i a ls
are watert ight and stru:~ -~r-a 1ly s~ -~ n I ; t L ~ y er o - i - -c ~ap~dly . A Lsyer c’t

sand. an-i grave l lies cir: ~~~- t o p  0 ’ th.~- L~~~T h ’~4 U 1 ’ , r:1to~ below t ee valley
fl oor. No geologica.1 s t r t 4 - t 14rc s suck-  as f u : ~ ~oc- rns , or Colas are
oreseriC. either at the (1OJO. site -:r u-. t~e ~ -:-7., - .- . - :-~~z 5 . .L - s l r f r C c e  in~’es1)~~
gation locations , plaL: ani pro~ila are :.111.i~~. Cat-? ~-4.

14 i - .  AVAI~~~ ILJ -F/ 3? C~ NST~ Jc j C -~ 
1-i- ,155EF - h .  .- Fc- .~r stone tu ar r i e s

in the Briugeport-CIL7cO tui -sa are s - i : I t .,tt-~~- - . coorc- e-s ~or ri~rap and coarse
concrete a~~x-e gate. Finn -

~~~~~ - c 3 ./Cr  - t n z e  n-toy be oi~r-ained. from any
one of f ive  ntot ~Cra L sa no tU r d r rave l ~- 0ti rn rC-m- DaL las area0 ~daoonk-
ment mater ial  should. be ~L V 8 L l S C L ?  ne or  the c~ s it e.

l~~~3 C~~T T-SfI~tTF’. 
-- A aocar-y CT t~~ 1s-- ~-~~t h t r 4 t € - ~ fi rst- c-oat ~n~t

annual charges of the i-u hr ey ~-‘~ e r v n  r p r n e c t  is ~;ncwn in tn t-l e ~-Iv l .
This summary inc ludes TC~O cc-st ~ r e c r t ~3 t  - I I ~ L - C ~~-y  Rese rvoir ,
additional recreation in (.h~r-1~a LI t - t i e  Elm Cr’-’oir, arId al15cratlorI c-f
exist. ln.n recreation f a c - i L i t - t e z 4  i n  Tt~ro-s .itl- : CCn Reservoir , pa rticula r-
ly as the exchange in storage e f f e c ts  thc  11 estate- acquisition and
the existing recreation facilities
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r; ifl - m-f .yy CF yTEST C oS’T -lCD ;IJ;:- UAL CH ARG ES
A ~ l-0HOPOSED AUBR EY RESERVOIR

-
- : ELM FORK

_
t 

- 
Item ;osts

- - - FIRST

_
_ i
•
~ 1. Federal_ficst- tcs L; i;~ds a—d ~~~~ E ICS ? . I~2 4 7  000

r~
- - Relocations t1 ~ 2,3~ l 30C)

-7- Reserl,e.r ¶c ~ earit ~ -~
) l, o~s7 , O00

- 
Dam

_$ a . strCo ar ) / :aeCTt ~o .
- 

- - - b. ip iiLcay -~~ ic_ outlet tac t ltt~~es 3. (l G. 00-0
0 A -ness toacLc 323.333
- - yecre atior i fa-~i i it i e s  ~ ,2~ C.t) 00

Euil-1 1 r / t s , 1:4 f - 3 - ! - 1 C3 atit ~ ut .t1 ties
E ertnac-ent operaC7ng ecluionierl t.

- 

- 
- ~~gineering at -i design

Super-1is i.or. and a-i~ C G tT -at io n  1 -  3.000
- Tht.al est~ t~a-~ecL Federal f rst cost 

— 

3-- .~~~3 . - _ 
~i )

- L - 2~~~ 0oc —Fe dera l f —s t cc-si-
C 3.  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ of proje-7t ~~TL ,0~~3~ -

,3~ 7JAL 11~~~~ I ? ~~

(Construct I on per : ad. -- 5 ~~~T~iT’7~ - . amorti zat ion ) (2-7/V

- 
interest- rate)

1. Fede rat -.,esl . ae :tt
a. ~‘e-d.eral f i rst  cos t 314 .3(3 .030
b . T~ te -er; . /nori - -

~~~ 7c-flSti~tC tlOCC 2 .—34 - ,3CC
Total CC-OCT - S L CV’estc-eiIc ~- , - 22 -

- 2. Non -Federal nvestma t t- Nc- -Ce
3. Fede 1~~~~~~ .~~~.nt -ec-

a. T :tl-e:r - -~c-~ O:n : r ~ve-s i 7tc- -A -  1.0’ iO . 000

b. Amort i zation 0- ar e
c (~pe?ai3 on ar d nia~ (1 C ’ ? C S 1  -e (thclud f TI ~~

- rep tat-e T- e. i. ~i ~OII~tS~ _________

- - 1 f et. 7e -nec-s. t anc--~a L c 011 ~ ‘ -  - - 
- 2- I 14 u

- 14~ Net  non~ T ’ederai  o54Cc ~ al  c/tar~tec
- 

- ‘1’) a I  C - :useo eC at~- ta~ eCar es 1.- 2-4 .n-
P r ea t lt / c -r i z at i  cc - oc--t ~6o , 000

ftote~ ri”Ft - C, a t - -  as of a t - ~ary 62

-‘ (1) Tn 1 ~dec ~ti. I, 00’.- , - tltera ’ i ons to ex st- i rig rerre-a t , or -

faciil.t er l I t  i h ir Z . 3 - /~~ Ltle 7lca 1/eseroc r.
(2) Inc Lll-ie 1 aC-ti ti. -nai renreati or-. .  n --nrza—Li t~ le ~~U,1 10 e’oer~ c- r .

VI - L )  
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n o le 32 ~0 on 7iet1~t~S-)I ~~C CK .  -1 ~ r ~t 1 /  to the F 01 POrk of tr~e Tr:  n~ ty
4~~, ~ - Ri . i;cr. The a .: s: ~ ~ I S  ~ - : - - t a te I  in PenAon O oCaity .  exa s , a :O the ri7:.~

- - a — - 1 t i c -ITt ol~’ t : f ’  l iar ’- YC C L J 1 l - e  a - -  
~~~~~~ C-te - t a lf  n-I .e -west of t C e  towr

t~ 
of i/da :- -J - . - Ic-e ~~ tc S: I: C fd S O CS  3~~t 13 I t  :ec . aad .~t C ,000 feet upstr€

r ~ 
-
~ 

a l . o t -  ~r e ax/ s  ~t t -n t . ç  -n Creek “I h ey , c rc-c- t he oxas and Pact f t c
- - C Railr -c ac.~ T~ ~e - ~a: : ~~~~~~ 1 5  - . 1 - ar  CTC J~ T~~/d~~. l~ I1?t~ of . ::e c-rps of

L ~~C .C ne~ x r  ‘ 
~. - -e~ 

5 sire - s - e r 7 1 L r  - . - . -a -39-Ce -Uc- sc r-,-oi r wo uL d.  c-~ - e a ~ c - a l
: storage of- a I ~- -i  at 3 . - .9-30 a-c re --~ cc . c-f s ’rlt  c~ 22~ , 71 a- i - c — I cc-i -~- -e

for r .’ OOIO cc -c -c :  ~t I a - i  2r , 23C ~ 
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- TAB LE 14-2 ( C o n tt d )
PERTINENT T)ATA

PROPOSED ROA.NOKE RES ERVOIR
DEN’TON CREEX

I ,

Item ~~ -- r -~ 1 rot (1)

- - ~V - - s ’ 
- 

- O I L  .1

-
- 

Reservoir ( i - e n t ~ ) 
- c - e ~.)

— SpI i lway  crest - C t 4  0 3•LLC () 
- - 

2~~
e : - Top of gates 619.0 h720 2t~fl ,9-

~t-cx imum design water t - c r t a c - e  62 5.7 ~l~L42 32O ,~ -

-

- 
I Toc- of darn c31.0 12,t-(t 3c4,2

cci , -~~

- Dam
- Type of dam Ear:. h 3 11

Ad :;: - Total length , feet ( inc lud ing  spi l i.way) 13.2~ -~
~iibankment section :

- Type Compacted earth
Total length , -feet (minus spillway) lIL , Fc-00
Height above stre-ambed , feet
Freeboa rd., feet 5 .3
Crown width , feet 20
31de slopes :

I 

Upstream 1 on 3
Downstream 1 on 3

- Non-overflow sections :
- - 

- Type Coni-rete at-Ct
- - 

Total length , feet 272
— I Height above apron , feet ill

— 
- Top width , feet 13

Spiliway section :
- Type -Concre e oc-ee

Gross length , feet 321
11 Net lenrtth , feet

Crest hei ’ht above apron , feet
1* Gates :

Type Ta in ror
Number (
Size (width x h e i /h t ) ,  feet X 31

Disc-ba r-c , CFS:
- Top of gates 217,000

2) 
- -1 -t x i mum design wotci- surface 2C7 . iQ3

VI _ 13-l

-i

A - _-A I_ __ _ _ _ _ _ ~~~~ — - —-- - - A- -. - -- -- A - ---
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T -.BLd. b �~ (C c-: ’t ‘-i )

~i0P 17-J-3~ D. I,-.
I’FOCC-LLD R0-1 N0Ki~ P113- L:P - 1 0 N

DENPON C Hi-tr~t

Itec- r’f(-t-t c--arItr

Outlet works
Type C--tte-cor~~c-o11o
Number of sluices I

Diameter , feet 15
Invert eieV at ior1s, íí - ç:ç IC bIJ 0
Jluic-e control 3 - 4 .5  x 15

operated sli

Relocations
Highway , miies 12.1
County roolds , t~u 1-75 i~~ O

Railroads. mile s 0 .5
Power lines; ra tes 15
Telephone lines. I C - J I l -  10

Pipelines, mIles 5
Cemeteries , number -

Towns, number 0

Lgc.nds
Dam and reservoirt
Clearing, ac res ( 3)  1~80o
L~ind a~~—~ui sit ic-n
Fee c - i n p l E - , acres (3) 12r0

Flood easement , :1c~-c-n 11.?-90
(Top cofltr )t el~-v~it:-jn I - - 0

Cc,nve.c-c - i 7-cl , es j ec-~ ~-j t .  tc fee , acres -— ) A- - t  C-
(i )  RoI I n oKn -  R ese t -c -.: ir  cd f l t : 1 i i iS  CI t - ta - C.tt r i t :)rdl~Cii t o  c-r i tble

control stor~~c-c i n  r; i- an - -vi ne  H -s- -r~e - ir  to he r e u i l - t - :  - - -~ I -

conservation.

(2) Includes 1,100 OF- . uCr -~s:ir.7€ thrc -ul-l : ice

(3) Includes r: - :cLrer:- . ~~~ I i-c r ~1d 1jA lI)fl~ 1 61:riert.f rt-creatic-r. at
Reservoir .

( 14 ) ~~~ ~~~~~s r1~~~ç
1
~~~, Hes s .  -D l i .

_ _ _ _ _ _ _ _ _
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5 1 1 )  G~~O L (;~ Y . — oC~rr5•~t ~~~~ . - t  th ~ Il : j i  -~ ~~r ico r f  Lower Cre a~
age underlie the re~~ l- v-~~ r arn~ ~ f ~~~ - - ¼ 2 : : ~~i~~i~.c Lao - . s i te .  -The specific
formations , I tsted in anccr.~ 1n~ erdc - c 0 . :~~~~~ : l : ~~1 ) arc Duck
Creek , Fort tort~- , Dc r: . -~~~~ ~~~~. , ~~ tr i  trect , an-i ~rays3n .
The Duck Creck and u-1e ~- or~. -or ~~ fcr~jat~~ t - unnci : ~t cf altcrnatl rig beds
of argillaceous lim-:ctonc and marl . T::-- !:7:n~ .or. ~r-~-.1orGI nan T ly marl with
occasional bands of shell- ,’ in1~~ t:Jfle. 21~~/ -~~no sa c~ mcorea 

çlf a reetion
of man y clay ‘ivcri:- .-.l rj by 5 .~~~r/ L-har- -. -it/ -r :. ~c-o Lv r~~r L and ~anda of scft
limeato ne. The x~av ~a— ~ n a c / .LC5o ~~-/ C i ’ , ~;~ -; C :r 4 t a l n  r.g c’ecas~ r,r~ai iron-
stone concretior4s and t h i n .  ) - n ~~scul .~-c t ~~iQ~ - O~ ~~~~~~~~ine .  lHhe ~b~ n
Street is a bedded lime r .ti .-rLe , -~r~ci t : ~j- r - 

~~~~~~~a(: ~-r av~scn forma t i on
predominantly man y ~~~~~ ~~~~~ 3tain -‘r i tniestc-ne provides the
principal outcrop at th- ~~~~~~~~~~~~~~~ Da’- : to- . ~rosjonai outliers c~’ the
overlying 1rayson fo r~no~ . o F r  V r ~ 3 /T’ J T3~~ 0-: -t :1A ~~olated knobs in the vicinity
of the site , but pr ~iiart at~-a~~i : 1  O h .  Lrayn- : n have been removed by erosion
on the abutments at th- n ~‘:-e~ O~ oi: •~~~~~ a 1.-r~-~

V:Dsel embanic.ent .  Consequently ,
foundation materials u -~r~~ !ng thE : - - iTt 11 c~ noist of a thin section
(approx i mately 10 to 1~ t o - n t )  of f~aGx - T reet limestone on the crest of
each abutment underl a in ~n the foI1c’-

~:~ng croer , hi’ the Paw ~aw , heno ,
Denton , Fort- Worth , aqd Duck Cr c-o k f- c mat j nr~c jt ts nr. 3alji~ th at the
foundaticr for the sptllway islIl extend tnt- t r l e  - cnn rornat ion to about
40 foot depth The -ic-no is about 60 feet  P - ck - 2 a m 38 shows inCormation
on subsurface ir 4vest i -;a t ions.

i46. AVAilABrLI ’~’Y OP C-A -A ucT:’ .~N t.t- T~~i ’i .•U ~. - ~1prap . coarse ag-
gregate , d rainage bianko-t r S e r ~ -S1 , ~ r t-- ~dIr1p n L e i i a i  could be produced
at any of four I p Lr a t l n g  corrr~erc--a

2 4’ Ie .rr~~-r. ~n thc Pr :dgeport-Chico area .
Drainage blanket n at er i a l . A i r ~2 a r - - r i  at , a~Yi i l n e  aggregate could be
produced at any one of oev : - ’a~ ep~- r o  oi~~ r r s s  v~ ne Fort Worth-Dallas
area . It i r  expected that em~-unkoer.t rn P~ ci can be obtained near the
dam site.

C~JtIT Et~ T~LT,- .~ - A c’Jr3rnarv ; - 
~~ - ~iir ed fi rst cost and

annual charges for t c r 2 c  r0o-k n T~~~~r v  . 1 ’, p r i  oi’- is shown in table ~3-
The summary i nc-~ ude5 t~ ic cost ( F t  addi enci ri1~~~

, c.tion and a l tera t ion
to exist•ing recreation facil5tica ‘Iro ~ r~~c~~ . I F  -ir~’-rvoir-

/lJ1 ’~~5Py (‘F T-’ tt - ’t- T’ CiL_ T AH h - 0~~. I —

i - PG .  -
~~~ r~i,1ci~~~- 1 IA 1- P2F h)-

[1f . T~~ ,r~ ( I - i C

______________ 
1t023 

- —

~~ 

-

~~ 

- 

Cost

-- 
-
~~

- -

1. Federal_ first. cost
Lands and damages $
Relocatic’ris (

~ ) 3,370,000
Peservoir (c-inuring ) 450 ,000

_ _ _ _ _  - - -- -- - • ~~~-- •- -~~~~~~~~~~~~—--- - ~~~~~~~~~~~~~~~~~~~~~~~ - - - -  -



TABLE 43 (Cont’d)
SIJ~~ARY IF pi~~ ’p COST AND ANNUAL CHARGES

PR0P0S~D ROANOKE RESERVOIR
UENTON CRE~~C

Item : Cost

Dam
a. flnbankment $3,165, 000
1. Spilli’ay 3,250,000
c. Out~~et iarks 1,300,000

Access real 13,000
Recreation facilities 375,000
Buildings, grounds, and utilities 163,000
Permanent operating equipment 80,ooc-
Engineering and design 482,000
Supervision ar -i administration 756,000

Total estima :9-d Federal first cost 16,000,000 (2)

2. Non-Federal first cost None

3. Total estimated first cost of project ~l6,900,00O

(1) Includes ~l7O ,000 alterations to existing recreation facilities
in Grap-r\n tic Reservoir.

(2) Includes additi :-nal recreation in Grapevine Reservoir.

ANNUAL CHARGES
(Construc~~ or period - ~~ years)(100 yr. amortization )(2-7/~~ interest rate)

1. Federal investment.
a. Feaeral 1irs~- cost- 16,900,000
b. Interest during , construction 971,P€/’K

Total Pc-f cra~ investment 17,571,800

2. Non -Ce tera r3 - ,r c c l •mor r i- t. None

3. Federa l ann.~a1 nurges
a. Inte rer~t o n jn ;n’ent 513, 800
b. Amortizat ion charge 32,000
C. Operation and maintenance (including

repiacenent et’ parts) 78 ,000
Cei Federal annua l charges 623,800

4. Net Non - Pederal arciaal :harges None

5. Total es t imated an n G a l  charges 623, 800

Preauthori zat on - ‘ n t  — E40 ,000

Prices are as of - 7ar ’rary 1962
VI-lii.5

~

—---- -- - - - - - - ~~~~~- ~~~~~~
-- - • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - -‘ -~~~~--~~~~~~~~~~~~~

I

WAR DEPARTMENT

N
N. _ _  

_

~~ / ~~~ )
/

~~~f
l~ ~~~~~

a 
~~~~ (~ 

2 
- 

- ~:- 
— 

—- n~ I

~~~~-~

® 

)
‘

~ 

- 
;~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~ ~~ -

‘
~ - - 

- — —

c 
~~~~~~ 

I 
- 

~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~

/ ~~~~~ ( ~~~~~~

,

~Nj~~ \~~~ ®
/ I ~~~~~

S A l  ~ 1 ( F

870 - - - —r - - -

660 - - - - -

:~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

2~~9 

-

~~~~~~~~~~~~~~~ 

- _ _

8i 20 I s, F i ~ F- \
- - — ssF - ‘ - - - -

~~60o ~~~ S , F 8 8 8  —- --.-— ________________________________________— - - - - - -

V .~ 
- - - F - -  - - - - - 

-a i, ’,F~~~ - -~~e C

‘ac f -  M i  
- - ‘ ~‘‘~i ~u 4 i  6 -

VV 

~ 

S F F 2 8  

2
~eo - ~~~ 

- LS F 20 - 

F S 
~~~~~~~~~~~~~~~~~~ 

-. ~ 
,F- a 

- 

- —--‘-- - -- —- - - - _ _ ,
~~~~

t_
~

____ _ i  
- ~~~~ 

-
~~~~~

•. 3’  -~ - — - “I 
- 

~, F’ IF - F S.- - “~~ ~ ‘- -4 - -

‘.10 ~~~F0  
- 

- ~~~ ,~ . — — - - -F . - 
- 

- 

- - 
5FF S

~20 ~~~ 
- - 

- ~~~ 

F-Fl F - 

- I I ~. . - 
- . I 

- 
-

5 ” -  F - SF-’ 20 - - S_
_

F 
‘— F ’

405 0 _____________________________ - — _____________________________ ___________ —— 

- 
- -- - 49a5  L S -  2~ 

- — 
- Li

- 

~~~ 

5FF 0 
- 

“~~‘ 
- - 

. - - 
- - 

-~~ — -~~

?~~~~ S is - 

0 S t ~~~~~ F N F l ( F  ~~~0S HOE, -

I [ N  7 1  I~ IN~ PROFILE

~~~r ~~~~~~~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
---

~ 

—



- - -

CORPS OF ENGJNE ERS . U S ARM ”

SOS F DOS

- 
- - - C • S L a~~~~~,,__~~

- - Z~ D ISTAS Ct IN FEET FROM CENTER LIR E

~~- ~ : - -~~~~~~~~~‘-~~- - - - -~~~~ ~ 
- 

- - 
CROSS SECTION - STA 56 ’ 22 N

- - - - - - ~-n ‘
-F
’ 

- 
- - - - -

— ~~~~~ C B L [GE ND

~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~ 00 V F LS

/ >-~~~
—

~ / ,-/ 

- 

~~~~~ -— S F I S

I 

~~~~~~~~~ 
/

-
~ 

~~

- -

~~~~~~~~~~~~~~
‘ 

- -
~

- ‘

~~~~~~~~~/ ~~~~~ 

‘ 

~~~ ~
-
~~~ : ~~~V V -‘

- - - 50: 
- - /

_ _ _ 

‘ 0~ G~~~~I F - i F

- - _-

- - ~~~~~ _~~~~~~~~5
\ _

~~~ 
- - - - -

— - - ::,Rl 4~~L

~~~~~~~~~~~~~~~ Th 
~~~~~~~~~~~~~~ ~

- 
~- ~~~~~~~~~~~ RE M -

FE E S - -- :  a - ~~
, I F ~~~5 ,ç ’ L ~~ I’- — SF OF

- - - - - R E C ~ 9 —  •~~~ C 4  _ _ — ~~~~—-,- ——- _~~~~~~~~~~~~~~~~ . - I - 
~~~~~

_ _ _
~~~

_- 
~F-/ -‘ - ‘

_ _ _ _ _ _ _ _ _  _ _ _  

620 

:~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- - 4 O C O  - ~~I i  - .,FF< D FS T M N C E  IN FEE T F#OH C EN T E R  ‘FF E
- - - -

- T’F~~ 
-- - 2  Si. c a CR0~~S S E C T I - ’ti STA 30’ 7 3N

- 
-~~~ 

S F - F - I S  —

i s i s150 - - S- I  F -

~F - 2 P  - -  - - H S F - F 3 2 8
i-F I 

~ U S —----— —---~~~~~~~ _ - _ ._ - 
—

- 
S~~_ 

-

, 
- - - — - - - 4 F - - - - ?‘ — - ~

I S O F  — 
- “ 3‘F - ‘ ‘  F ‘ F F F  L S I 2 O  ~ S )

F38 F ‘ 1 3  - - - - —  - iS 9 4 : )  - -~~~ - - - - -
2 F 3  

- - , 
- - - F -  - ROA NOK E RESERVOIR

S .F S F cF- I l .
- 

-
~~~~ - - 

SFF~ F F -  SUBSURFACE INVEST IGAT IO NS
- 

- 

- 
PLAN ANt  PROFILE

- - L O 20 i,, .
F - - -~~ o - - V ’ s - F  - - - is 5 - - a F-’ - ~~F( --

a >F _
~z

/
44 â~~ / ~~~~~~~~~~~~~~~~~~~ ~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~I — I 4 6  P I A S E  3FF-

/

C-



_ _  - - - - -~~~~~~~~~~~_-- --- -- - -------_
~~~~~ --_- --- - - I

148. T~~-~~~SPF-II CoJ. o~Y F5 E oFP rT C Ei PRO3~~T. - The Tennessee Colony Darn
site is located at river m i e  339.2 on the Tcinity River about 16 miles
west of Palestine, Texas, and 7 milei southwest of Tennessee Colony .
The proposed dam crosses the Trinity R~ ve r w it h it s  east abutment in
Anderson County and its west a l l i d f l -  it  ir~ Freestone County. The proposed
reservoir for navigation , flood :ur::rol , water c-caner- ration , f ish and
wildlife, ai .l r5-o reat i ;Ir: p o—p osen vi i~ e oca l ec. in :-ierscn , Freestone ,
Henderson a i , i - -;ar - i hoc.. ics. ‘Tre tota -oric rinc ag dra:na ce area
above 0- ennesse’ 0oi~.’r’ Ocr is 12 ,4 i17 s q t n t r mi  1e3.

Ic. . T/ ~t .  The cir tune - r’O-Os 1s~~~ c t  ‘
~~ : - . e~ i-’ ’. fi  1J da-n w th a

ax in-un heig::u of 110 feet a t u ,-e F reati ’:~:-u a : ~ t Ot a l  lenga - of 20 , 500
feet includi n~ a 520-fo~ c,ci rrrlced c3nu ,cet  r p~ jiwey . Tue concrete o -ee
spl iLvay located in a natural saddle near tile r~ Ct ar)utrr,ent is - -oat,rcliel
by Ii tainre- n hates , cacti 2+0 i e’it wile and 35 f eet  H~ n: , a . S -~~ net
- t o e i n g  of 2+40 feet . Tow ~~ L ’ - -- “ -‘ i - an- ~c a ’e made ~r- ,:ugt i’ocr 3-foot by

Foot s1c.lce-~ ~ ocate-J -, the S~~~1i t F  i F ’ g -  ers m d  - cat~~n i l e c  by power
operated s1~ de 2 a ~~e-’ a e-a iocKc ‘ L  ano 1,1 w 11 he
located near the  rignt abutr ’rier~t of the  -I ’i :- . The l,r at i ons a ~-i de ci is
of these  locks are shown on p la tes  1’ , 2t ar -i 22 on paoe: jL . c.r d 2C~ 

-
‘

respectively.  Cir er- p e r tin e n t  t are  for  ennessee felony are s ,ci;a i n
table 44 , and the deta : ted layout and typtcal sectrons of crc 0-an are
shown on plate 5~~. The general ydra sli c design -iata are sh own on plate
41.

150 , P -HR t-:T ‘ . - Tenr!essee felony Recervcir ~ ii ~3ve a to:ai
controlled ‘;tc-rage of 3,366 , L~iiU a :-re--fee Tid an area C’: iio ,500 -aer- . - ~ i.

elevation 2ht  0, tOp of spiliwa r t- --ates or top of fT c’c’d roctrol p c i I l .
top of ‘~ci sei- -- -ac~ on on:;i eio- i :-at isrl 262~ 5, t t i € 1  eservo’ r will - -ave 5 1  ore-a
of 73,52+0 a- es a l l  a otor age  cap a n i t :-  of l, l~~3,00O acre-feet , inc ]rrd ’ ng
a pclrc on of the serih nienl; renervo - lands required for resemn’otr unerar ion .
constructi on: of i h €  Pr Fpnuc-’1 darn , -an d for recreation - purposes w 11 be
about l~-~ , l5l -au -r ca in fee sLnpic a:f, 7,300 acres in  F- -F L ,:~wa is e earn c~ c: , S.
Construction of Tennesrec. Gob 1:1 Pc-;er-,r c r  woul d req - t i - -s re~~-c-at ioc  01
21 m iles of highway, 11 miles  cf county roa’~s, 1.8 mu les of  railroads ,
414- miles of pipeiu i ’ C O , ar-cl 21 r~i les c-f elenii - (al 1.rarisrnu SS 1  on and
distribution lines . ‘-c r c ann 10  k n o~~o remelert,es -

~ a the reservoir
area. Reiocat -’ns WOi 3 d extend -i- -to the  I FOrp OOPI !Ti -Piand Tree:: and
Tehuacaria Reserurc i r- .~ . anti cipat-ir-~ that hcnr: esnec LCI1Cf ly  ReservcY r
would be bui lt first . hcwn s ’er, I h run off froc the Ira : ra f -o areas
above the Pichland Creek a n - i  Tei uanan--a Reservo i rs nave not t een included
in estimating the yield o i’anriessee Go~~ony i-eservoir. Other pertineci
data on the proposed reservoir are Jsted in tair-te 144 and the reservoir
area is shown on plate 3’~.

- - - -    ---- -
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TABLE 4)4,

PERT INEIt)T DATA
PROPOSED TENNESSEE COLONY RESERVOIR

TRINITY RIVER

Nav igation , flood control, water conserva-
item t ion and recreation

Miscellaneous
Dam location , river mile 339.2
Dra inage area , square mil es 12 ,687
Flood control storage, acre—feet 2,14~4,300
Water conservation storage, acre-feet 1,032,500
Sediment storage lC’0,000
Yield, OFO 450(1)
Million gallons ‘tally 291

°piit way design flood
Peak inflow, CFS 951,800
Volume, acre-feet 10,033,400
Volume, inches 14.83
Peak outflow, CFS 5b( ,000(2)

Elevation Area Capacity
Reservoir (Feet) (Acres) (Acre -ft)
SpilIwa y crest 250.0 42,190 14-70,200
Top of conservation storage 262.5 73,540 1,193,000
Top of gates 285.0 119 , 500 3,366 ,800
Maximum design water surface 297.8 151,920 5,109,200
Top of darn 305.0 - -
Maximum tailwater at ‘tam 250.9 - -

Dam
Type of dam Earth f i l l
Total length , feet (including spillway) 29.5- 00

~r,ban 1onent section :
Type C~~pacted earth f i ll
Total lengt h , feet (minus spi liway) 28 ,736
Height above streambed , feet 113
Freeboard, feet 7.2
Crown width , feet 20
Side slopes :

Upstream
Downstream 2-1/2:1, 3:1. 3-1/2:1

2-1/2:1, 3:1

_  -~~~~~~~~~~_- - -~~--_~~~~~~~~~~~~~-~~~~----- “- ----- - ‘- -~~ -~~~~~~~~~~~
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TABLE 4t~- (Cont’d)
PERTINENT DATA

PROPOSED TENN ESSEE COLONY RESERVOIR
TRINITY RIVER

Navigation , flood control , water
It- em conservation , and recreation

Non-overflow sect-ions :
Type Concrete gravity
Total length , feet 242+
Height a -  un-c apr on , feet 112
Top wr dth , f~ ct 13

Spiliway section:
Type Conc rete ogee
Gross Length, feet 520
Net length , feet  4140
Crest height above apron , feet 57
Gates:

Type Tainter
Number 11
Size ~width x height), feet 40 x 3L1
SpilIway discharge CFS:

Top of gates 330,000
Maximum desIgn water surface 552,600

Outlet works
Type Gate-controlled sluices

through sp~ I iwa ; p r e r n
Number of sluices 14
Dimensions (width x heigh t ) ,  feet- 3 x 6-
Invert elevation, fee 225.0
Sluice control Power operated sl ide - ‘-ace

Relocations
High ways , miles 21.0
County roads , miles 10.0
Rai lroads , miles 1.8
Power lines , miles  21.0
Telephone l i nes , miles -
Pipelines . miles 44.0
Cemeteries , ruLmoer None
Towns , number None

~~~~~~ — ‘  -- - 
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TABLE 4 m  (Cont ’d)

PERTINENT DATA
PROPOSED TENNESSEE C OLONY RESERVOIR

TrINITY RIVER

:Nav igat:orn , flood control , water
____ 

h o t _____ conservation,_ anc recreation

Lands
Dam ant i  r enc - r c -nt r :

t I e a r r o~ au n t - s  6 ,2 T~
Third acq -i-si f-ton —

E’ee simple , atr- ~u
(top ocnc r el eie--na:-i .on~ 2~ .0

F t  -nd easement -‘ 
a- :-rn- 7 .

(top c-~:n r’ -:- i elevat i- :-n 2nti . 0
Peurea~-~ nn -

t1earin~~ . a- - n ~i-s 20 , 0 0 -
Land acquisition :
Fee simple , ar ies 1,907

( 1) Of the t i-c c . f . s .  ~rLei a from the reservotr , 122+ c.f.s. i ni i~~~al~ y na s
been assigned for the pcrpose Cf  water qu a l i t y  control and 32’ CF1 .S an-
been assigned for municipa l and industria l se.

(2) Includes 3400 c,f.s. dis-cl:a n ge tory i t~ e o-i r iet woi~~s.

151. t E-GLCtF I’. - The s u b o r n  ~~~~ :v es- -lga t can at i-icer ni le  3 t 2
consisted of seven 1-oi- tins an shown on p l a t e  2+ -i . C’ vere ‘tn L1€d  in
the p r o u n n e d  s p i i I w n ~ are-n ; three ‘,~~~~l i-’ ar-cf : (ii w ren ire ant 1 J iw a -  a r-n a
t h e  o - t :‘a- .l of the on ‘o:- r c-nc on r-’ r ‘t i n t  ba ir n c-i i - -n -: n r - -v~ an -ur n ’
ru In ing  i-1av -inilrid a .  a a’~~r~~ n t t C r  ~u(k s ’ t C  - -e wer- u n -  r i v e r  -

~~ ~1 OL
right- abutment . Tan 3 ~c h i  C-OS bor err : ,  n - n: - - ‘ i  r - - ’ a ’ . tie ne LC-cre -u i a :
site r i n e r  mi te ‘ ) 2  One : -or nn o a un - -s u-~ a r  the t o o  inn tn e r~~ nba
bank abutment , air -i ci ii 13 a c i  a t  n I r  ‘an tn -a I ’  an ion  of loch 0o lOt .

11 -150 
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r FIFST C O’3T AND ANNUAL CHARGES

‘o ET- TENNESSEE COLONEY RESERVOIR
1P ’Nrr ’i’ R IVER

____  ~~ _ _ ~~~~~~~~~~~ .____ : Costs

~‘ir s t o o s t

1. ‘~~~ F t l 1 C S L  F~~~~~~~, C C - C t.

Lar d s at -Uan--a ,-t- - ~~- 22 ,535, 000
27,2b3,000

Re~~~r-j o-: r (c oar -A~l 2 ,~-r~,7, OO0
t~~in S

a.  E a m : r  i’ :n -- ’ant - .ot”- - 10,345,000
~C)c • t - I~l-/ da’ a - :- 1 p ,  LLwa y i6 , L~d ,ooo

c. Na -ri~’a ,r -:’n -iant ~F) i’~ 2,6141.000
Locks
a. AiCo- ~ ~lc- . iC-tI 13, O~ D ,O0O
b . LCck N~ . 11 11,SC-2 ,000
Access r-:ads 775,000
(A n a r n e  10,3~~ ,OOO
F e C r A a t 0 n r -  f a : i i r t ~~t- - 7 , bcC , 000
Building’1 , 5ZC F C - , T - F - . i’Li u t i l i t t e r  5141. 000
PVI rTrat’—C-C ~p- i -CF i L ~~ :~ql~1pnr 1r $ 3-4- 5, 000
E~r i g i r e ’ - n ’ i r ,~ s’ ~t~-s ign  1~.1i3, 0OO
F - u p - r - s L - t r  an -~ s :) s r ,Ir , ln tr a i :-r. 61k57,000
H S Ca 1I i s- V -S a:ci s ‘1!) n a - i g a t s n ’n  _______2d ,000

1’C ’~~~~ 
F F l T o F F g ’ F . ~~l Federal i - C r  t or t  ( 1) 137 1

2. N or i - - F e io ir a . u L ! 5 .  ‘OE- t Nc-ne -

F

3. T n ’t a~ c~o C A n a -  ~~n . - -: r- t -n t pro ,j Fr c tF  l37 , l3~~~ 0- _ I T

-
-

(C-or o s tn u c t i ’ : n p c i - l D C - -L~ ,- ‘~ar r  1 100 ~~~~~~, ~~ ort- i -zat-ion~~ 2 / - t f l te~~~-i-t  r a n e~

1. Feder~- ~~~~ C ’  V - C ~~1-

8 .  f t i ’ ) T S i  I - C- - C c:-t- t 1~~7 , ] 35 , 000 
-

‘

b.  Cn s F r ~~o r4 I C -  t n s i - ;  ,::hsrru-:Ilur, i5,OTC ,00:)
T -~~a -F in - tn - r -~ . o n ~’e~~°n - ~r n ’ ~~t~C-~~~~U L 1 - L

2. N u r - E - C ~o n ’ a .  1r FFe~~~. ’ (F . , None
3, Feoi- ’ra -~ i3°i1’ -

a. , . ‘ o ~~~~ I- ’ -‘ - - ‘ me r - !  ~, 39t , 10O
b . A~ orti-za:: Cli- iar 1~c 273 , 700
C.  Ope r an t  Fr. ao l  i l I 8 J t F’! 8ri C~ C f l ’ i - U I t t I~

“A. - - f  par~ F 0 t  1, c
C-_C 5 -  5” 0 ’-r - a i S f l !’C .i&I 1:argeo ~i - ~~ .200

1+ .  Q t 8 o  1 ‘n i  - / - l i F r ~ .. ao11u8 L F : Rrg f d -  i on I c ’
5, ‘I c-ta . ~~- - ‘ - c rr a ’ - sr  Is ’sa~~~- -ha ~~~e~ , .~~0L

i_-a - o tt:. c t . -3~ 83, o-oo
f - r i o ’ - - c- s o- - as :1 151 .3: 1 1 - 2

--1

-

~

.--—-- -—

~

--—--F- -

--
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TABLE hA ,

DETAILED EST IMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PURPOSE

TRINITY RIVER

PFRTINE’NO I SFOF1~t-tT TON

Top of d arn , e evat i-Co _ - 305.0
Top of ga(es , elesa _ -j on 2 L i 5 . 0
Sp il iway  d li- ,)., e LCF ,at un 2 50-0
A ‘n ude- capacity (Lop  t gat 5~ lcss so-i l -ne -Ct I r~nrc -feet . 3, I A  , Cl()0

——______________________ -

~~~ f l ) 1

C F F S tF ~Aj a F~~r it y  005C

A. OEI A 1LE - 1. 0 - C  n -- 
:° I I  - 021 -- io~i1 :-SD SESERVOIR

(01.0) I t -  - ‘ 11010 451115, C C

(i~ Fcc nJmple lands Acre 166 , 2144 :SH ,025 , 651:
(2) FLOOd eatemert lands Acre 7,000 1t~’ .000
(3 1 o — e~Jer- ano -i- damage L,S. 2t-~_ - , -,0O
()4 ) Improvements L .S.  150 ,000
( 5) Mi neral subordination L,S. 2,1403,000
(6) Resott ~enent reimburse - 2o ,  C-SO

mert L,S .
Ituctotal iE, 52J47~5C

-n n t J n , p e r - c I es , 25*4- ~,131 ,LOC
(71 Lar,1. acqu~ sit ion expense _ J ~~

-
~ 9i -H~Total - lands ard damaaes -L22 , 1 ~ , C00

(02,0)  ReLocations
a -  Roads and r a i i r-ad

( i )  ~i. S. 1-I i ghway No. 287
Feserv-oir an-n-s

ftA,a r ik rnc .n o . C , Y .  I~i 0.75 1,200,000 900,000
Base C. {,  4 . 0  32.000 ]J-dc ,000
to ot I s ’  ing ~u i le 10,000 .00 3•6 ~ . 000
f~1 nr i3 to C ,~~ 6.00 1014 ,000 -2L ,000

C .Y. 4 . 50 ~0 ,000 1( 1 . 500
l o a n  I r a i l  L. F . 2 ,50 35 , 000 0( - .000

Br~ l 3~c U ’ . 250 .00 ~OO 100 , 00C
Detour r- -rad Sta . 378.00 119
New rCad Mile tu , 000 .OO ~ .2 3 3 ’ , OOC
- - ,~~1 - ~ - - reservoir

F -— F -  - F-—----- — — - — - —- — ‘F--— — . - ~~~~~ - -—- -----——-—— - - -  - F --  — — -  -
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TABLE 46 (Cont ’d)
DETAILED ESTIMATE CF F~~FST COST

TENNESSEE COL0 i~ RESERVOIR MULTIPLE PRUPOSE
TRINI TI RIVER

Ui:i  t~

I tem Uni t  cont 0’~ant~ r,~ Cost

Main stem
ErFbar/ktrLernt C, Y , 10.85 213,000 ‘

~~ Ic-l ,050
A o~_-roac5i road

flex oa’~ement L .F .  12~ 10 ~ ,OOO ~8,14-oo
R~prap, 12” conc .

blocks C .Y ,  30.00 3,310 99,300
Gravel blasiket

under ripI-ar; C .Y .  5.50 1,6~O 9,080
Structural excavatioro C.Y. 2-50 8,�L~o 20 ,600
Class “A concrete C . (. 01.20 211, 556 1,012,120
Reinforoi~~~ steel Lbs. 0.13 4,O50.9-~o 526,580
Conc. oilir:g 114- ” sq. L.F. 7.50 115,314.0 865,050
Cement 201. 5~ OO 36 , bpc 184 , 250
Structural steel Lbs. 0,1k 38,430 5,380
Structural steel Lbs . 0,22 1,747, 200 384,3&0
T~rpe ‘ C ’ cone . beams L F ’  13.50 149, 700 670 ,950
A1~ iiirnsn railing L ,F .  5.00 26 , 40-0 132,000
Treated timbers P214 0 60 0-7 , 800
Treated p i l in g  L ,F .  3-2 5 9,750- 31,690
Navigation lights Ea. 2,500.00 1 2,500
Detour road L F F ,  1.25 4 ,oCo 5, 000
Remove ex 1oi-Anr~ C ridge L.S.  - - 12,990

Subtotal - main ste’n $ l1.,238,000
Subtotal - U . S .  0I , th~ay Ho - 287 6,688 , 14~82

(2) State 1-tigliway :1_ C- - 31
Reservoir arms

Embankment C. Y . 0.75 112 4 000 -~3’4 ,000
Base C.Y . 4,50 11,000
Surfacloig Mi I.e 10,000.00 1.3 13,000
RI 0 rap C . Y .  ~6 .O0 2~ ,00L 150 , -HO

c.~ . 4.~c 5~oc,: 33) 000
Guard rail L . 2 2  2 .50 li , 00C1 27,50 10

L .F ,  250.00 2 ,.i- - , F  
_________

Subtotal - r c : cr v-o : r  rim:;

~ 

- . —
~~~~ - - - —  - - —-F - - - - - — ‘ - — - — - -- - - -  -~~~~~~~~



I.’ALE 46 (Cont~~~)
DETAILE D ESTIkATE C ~~FC7

TEI:ESSEE c-OL.c: i RESERVO1F ~ TTLT~~~L PU,T;A ,~I’
m:~:i’r~ pr~on

___________________ —__________

L terr U~~I 1  n~~nt - lantity C en t

Main stem
~~bankrncnt- C. ’i’ . -2.05 15,700 $ 13,3140
Approach rca-i.

flex base L.Ir . 12.11) L
~~Q

Structural excavation C . Y.  2 .50 1, 760 4 ,400
Class “A ” concrete C.Y . 41.to- 5, 220- 2 15.060
Reinforcing steel Lb. fl .13 5o~ ,5U 14 ] 05 , 2 140
Piling cone . 14” ~q. L. F . ~.52 21,130 156 ,470
Concrete riprap

(Class B) C . Y .  2 0 .00 166 k 9 ~0
Cement 201. 5.0-0 7,836 35,180
Structural steel LO t .  0 .t L 11, 010
Structural steel Lbs . 0.20 1,747,200 3514,380
Ali.anintmi railing L.F. 500 5,260 26,300
Type “C ” conc . beams L ,F .  13.50 7, 40-10 99 , 900
Treated timber c- .6? 46 ,700 26 ,0-20
Treated piling L .F .  3.25 6,~Oo 2L12 0
Navigation light Each 2 ,50-0 .00 1 2 , 500
Detour road L.F .  1.25 4 , 1100 Lt , 500
Timber trestle,
detour road L.F. 250.0--U 30-0 14~5, OO0

Remove existing
bridge L.S.  21 ,230

Sub total - main stem $ i , 150- ,C-10
Subtotal - St-ate High~ ay :To . 31 2 , 075 , 2 0-10

(3) F. M. High~-:ay 488
Embanlonient C.Y. 0.75 970 , 000 727,50- 2
Base C . Y .  U. 5 -0 11, H0
Surfacing Mile 7,040.00 2.0
Bridge L.F. 20-0.00 3.370
Riprar C -Y . 6.00 80,0-:? ~7S.OOO
Bedding C.~ - 4.50 30.CO0 i2 5 ,202
Guard rail L.F. 2.50 19.000 L 7 - 0 - _ -

~
Subtotal - F. 14. Hi~— oi-~ay L4~88 - .111

(4) F.M . ~1i~km~y 321
New road , complctc Mi lc 50 , 00-0.CC 4 ,

1~ 22 0 , 020 4

(5) County rca-~c Mile 12,500.00 t 5  !2~~,C-C-0

V’S -109

~~~- I . - - -— - - ——- - - - - ——— - -~~~ - -~~~~~~~~~~ — —~~~~~~~~~~~~~ —~~—-- - - - -  - — -
~~~~~~~~~
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TABLE 46 (Cont ’d)
DETAILED ESTIMAI’E OF FIRST COST

TENNESSEE C0LON~ RESERVOIR MULTIPLE PURPOSE
TRINITY RIVER

Unit
Item Unit cost Quantity Cost

(6) St. Loui s & Southweste rn R .B .
Reservoir arms
Embankment 0.1. 0,75 115,000 86,250
Ballast 0,1, 3 F H  2 , 300 8,050
Cross tics Each A floO 2,000 8,000
Track laying ant

surfacing Mn le 7 ,920.0 10 0 62 4,910
Track hardware Mile 2,6110 00 0.62 1,637
Br idge  L F . 500.00 700 350 ,000
Trestle L.F. 125.00 3,900 1487,500
Riprap C,1~1 , 6oo 6,ooo 36,000
Bedding C, Y . ‘-~~5O 2 ,000 9,000
Communication line ,

relocations Mile 10,500.00 1.5 15,750
Subtotal - reservoir- arm s 1,007,097

Main stern
Structural. excavation C . Y.  2.50 700 1,750
Concrete C,Y , 42,50 1,900 80,750
Reinforc ing steel Lb, 0.13 94 ,850 22 ,330
Cement Bbl, 5.00 2,370 11,850
Treated piles.
(Class B) L,F, 3.25 25,050 8i,4io

Structural steel in
spans Lb. 0.30 2,202,620 660,790

Structural steel in
tower & cwt. Lb. 0,35 1,098,200 384,370

Steel tangent plate Lb . o,i4 8,600 1,200
Rails Lb. o.i4 24,1430 3,1420
Ropes & machinery Lb. 1,00 396,900 396,900
Electrical equipment L.S. - - 75,000
Si~~al system L.S. - - 13,000
Auxiliary power L~S. - - 7,500
Housing (oper & mach) L.S. - - 12,000
Shoes, castings &

she-a nTe - L i t .  - - 214,000
Ballast C.Y . 5~00 306 1,530
Ties FBM 0.15 81,000 12,150
Bolts & spikes Lb. 0.20 5,600 1,120
Treated, timbers FBM 0,60 118,700 29,220
Removal of existing

I S. - - 6,300

VI -160 

- F-- - - — - F -~~~~~ --
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A2LK 06 Yor.t ‘ -:)
D ’ F - ’ L L F D E 2 ’

~~~~~~ “F F~ -1)Gm COCT
TI~ AES2EE (AJ,0T1~

’ FE SER U C H  1- $LTI ’LE PT?-? E- T
TOL2 J I T Y  F10 - ER

n i t  - : n s  Q ’ ; n -  ; 1 2 ) ’ f

Tc- opcnary Op-p-a s -s
C.Y. 0.2-2 5,200 1, 0 4

EaU.ast C.Y. 5.22 655
?r cn t  ccl t imbc :’

t c c s s l e  F211 O. c O  97)4 00
?~ cut ’n-T p.11in~

(Class 11) L .F .  3.25 13,800 144 ,850
Harclwere Lb. 0.30 8.6oo ~- ,58o
B-ails Lb . 0. 15 110,202 16 , 500
2p Oin ’ ’ , bolt ;- , c~ c. U- . 0.20 11 ,5-H 2 , 300
Ties FIlM 0.15 o6 ,ico
Total., tc-nf-oran- y by -pass
Sub~nta1 - a-~~s- -

~ Or a a ins tc :n  $ 1,930 ,000
SubtcLo.L - i-sn- V ~- . r ma in s tem & c i - . - 2,937,097
Subtotal - roads and rai l rno,t: 10,173,159

b. Ut !’ it i - ’s

~~~~~~~ nes)
(i, ) Lone Hs, r C~ z Co. 2 -20”

and 1-16” oar e. l lc l  lines i- -1I.I.e 0H ,000 .OO 1.5 ST ,000
(2)  Lone Stcr Cs- s Cc.  20 ”

and 1? ” io- rallel l in e - s
::~~~~ lines - culsn cc
reservoir MIle 190,000.00 12 .7

Rcm~~v.0,r c~-s- u:ing 1-l i le  230 , 000 .00 1.3 297 , 000
Subtotal I ,33 2,000

(3) Lone 0t~ Can Cu. LI” li ne M . U  70 ,000.00 0.93 60 , 500
( 14) Lone Star Gas Cu .  1-20 ” and

1-b par allel  H uSC
Reservoir crcssino Mil e 260,000.00 1.13 11 )5,000

~~-w li ne betwee n crcssI :2 1-ti le 210,000.00 fl . ~4 
—.

Submstal - - , r  ,- -‘ -
,

(5 ) Lone Ster Gas C s .  2 ” 1 
~~~~~

to de ;y ra c - i on  175t
Relocate cx.i s~~iu g  IHu M i 1 ~ 12 ,0-00 .00 1.5 16 ,010
A d c l i t i c n~~l l in e  M i ) c  H ,000. CQ 0.2 5 

___

01 ,~~0

11-161

-~~ -
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TABLE 14-3 (Cont ’d )
pE:.~ :I , Ea ES’i21-I’02E OF FIRST 01-20

TEIO :HSSEE COL -OMY RESE RVOIR MUL l T Y1.E PUSPOSE
TRIN ITY RIVER

Mon t
I tem Unit- cost Q’contity

(6) Lone Star Gas Co . 20 ” line
S.E. of Cayu ~ a Fielo

New line out side r e s cr v o~~r Mile 130 ,000.0- 0 3,-I
Reservoir c ro ssnnga  Mile 160 , c o.ca 1.5

Subtotal ;, - - ;
(7) Texas Co. 8” oil Line Mile 140,000.oo 1.7
(8) Texas Co. 16” cii l1:,e Mile 124 ,000 .00 14 ,5
(9) West Texas Golf 20 ” oil

line Mile 190,000.00 93
(10) Magnolia 20 ’ oil line Mile 50,000.00 0.5 2 5, 000
(11) Magnolia 12” 0.1 line Mile 75,000.00 5.1
(12) Pipelines crossing

spiliway ous et channel
1-10” & 2-8 oil lines
Excavation C.Y . 0.50 36 , - ’ - - - - i~~ 00-0
10” pipe ) Ccosc- ‘r a -~e J L ,F .  12.00 ~AC 3,04?
8” pipe ‘ P weig~nted L.F.  7.00 600-

10” valvonc Each 750.00 1,500
8” valves Each 600.00 1~ 2 , -~I I

2-12” oil linen
Excavation C.Y . 0.50 -J~,t4.

,
12” pipe , coa cd,

wrapped & uci2,1~~Lu L,F. 28.00 320 3,~-~JT
12” valves East 900.00 2 1 ,-u I- I

Subtotal - c- ,Li ;cos c rossing  rpi l lway channel
Subtotal - H o l m es

(Electric lines)
(i) T.P. &L . 69 K’~ line © PM 393 Mile 8, 300 .00 1 ~~, 30O
(2) T.P. &L . 69 KV Line E.S.E.

from Trinidad plant Mile 8,300.00 1.1 9,130
(3) T.P.&L. 69 Ky & 138 icy

lines ~ RN 389.9 Mile 46,500.00 2.0 93, 1)00-
(4) T.P.&L. 138 1-01 line ©

Rm 390.2 1-ILls’ 48.1)50.00 1.14’ 6-$ .~ 1)0(5) T.P.&L. 138 Ky line ©
RM 389.6 lisle- ‘.6,750.00 1.7 82,875

(6) Chambers & Tehuacana Cr.
crossing Mile 148 , 750.00 1. 7 s~~,3 7 5

Relocate 0- f ranc  l ine Mile  ?0 , c t f l .O0 6.a

New H-Crone line Nile 15,-’I-- ,YPOO 2.5 37,502
T.P.&L . 7.2 Ky line @

Hwy . 287 i-ti le , 500 .00 3,1 
—

Subtotal - electric lines
Sub ’otnl - nt ,i lit - l en

VI -inC

_ _   — -~~~~~ 
- 
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-rt~ -&~ 46 (Cs-nn. i)
DETA IL-F? F’STU-LV F OF FIRST COST-

‘FEM . iESOETE C0I OII1 I RE S E F’J(I -Il -  ~-O L A E P LE PI2P OISE

TFIOITY RIVER

Urn ii
Item Un ion cost c, ’,lant t t r  Cost

0

rH H’:je~~~dam - - T P  &L
ulao” (2 Trir~tda-u 6.ac 8oo

300 1, - .
Since ~ r - -- u aro ’ cs- n Sta . 65.00 8 

- - 
- -

- ton- n - v -: ‘ e r ; t i u o

(2 )  Tr i ’nn  c3~ .i :e;’ - o.c- i i  a:

LO T - c’::Oa :.: - sn ’. 0.1. 0.50 iS ,t.oo 8.01 ) 1.
Ripr -nn C , ’:.  6.00 2 ,300 13.0-0- 0
Bedding C.1. 4 .50 bOO 3,600
P s c e r i r . : f a s c t i ’ieo L.S.

SUO T u’ ai — Ce: - i n ge proacoti-:::
( 3)  Trirndnd \ - “ i t - T C  fi1tr~~~y.n

plan t prote.c ion
Levec emh-sn-sr :r-:.’ C . Y _  0.50 ~3, O0O
tu ” C~’U’ t . F , 6.50 76 1: 75

FLap gYc. 2!,” E~ :z ’~ - ;0.OO 1 152
I- 1c-tni ~:na:hI-jiO, ~~

“ Each -1 .00 1 35
C.?. -~..O0 2,500

B c s ’o i .n g  C . Y.  0 .50 800
Ss~n u . n : , i — o n - s r rd ‘ t : :~ : ~“In:: t rrote--ti rn U-’ , ~~~~~~

Sudtcnt ~~ i — c i ner Hems -18,012

r s ’ l - s -- a ~ :Or,C 20 , 16 5 , 831
Con: i :n ;enci .e~ 255 5 1157
T-s~~.l — TeLonattou:

(03 .0) Rr-: :ur-zcir .- clen rn: -t A -~~--- 75.00 ts.20n
C n oTj f’u~ n eE- , I~~ ~ 116,325

- reser’-’o ir 582 , 000

(c: 4 i ’ ) D arn :-
a. Ear th

- H  t , v ~~ i-: ’s - Jsu ~ care ni’ ~:, 1nr 2 , 2 .  ~C . .~2
. 2 )  C i e n r i r i g i-nd i ’r ~ d , j  - 0c~ o .50.00 2 15 53, 750
( 3 )  Ex r n v a t i o n , st ri~~p : ng C .7 . 0.25 161 ,000 01 ,250
(I ) Ex-:j~ ition , : 0 5 5 , 5 1  C .? .  0.26 t , t-~~ -~ .ooc 800,800
( 5 )  Curspanted f i l l  C.1 0.07 10. - ‘i .COO 706 , 370
( 6 )  C v e r r n c i C.?. 0.05 , - , 000 300.
( 7 )  P i J i n a ç p  fl nr .nc t  0.1. ‘3.50 580,700 2 , 3.216 50
(8) RLpra p 0.1 . 0.00 31o ,350 I , 98,100

V i -  16 3

- --~~~~~ - - -~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~ --~~~~ --  ~~~---



0.2 1 E -u  ‘C ant ‘ ,)
t F. : I : - ~~~ i E  -IF P11 2- I C O T

n O  :1-21: 1.0 - - L I  R~ ?EF-;:1!l I-: ? TUIE PI1)’~ HE
TF OI :Y P~~-’Ei’

nit
I - -: ‘- f l ’j ~~ ~çe-r . - :  t :  -

( 9 ) i~e Lnc. ~~ C Y .  n .5t) 1163 -SU.
( i c )  Flex , : i n lose C,? . ~~~~~ ~~~
( 1 1 )  , l~- r-~~~~:: C . y .  6210 ~6-) — I. i L Cj  (‘ H C’0~~ L “ro

(13) 7: - cr ~ r-~on~ F h 5.00 u .
( i L )  21~ - j c  i r :~ - c ’ . - : , .  H A c r e  50-0 .01) i - C  50 , 20-2
( i s )  Rel:ef ..ell rs.~ ~~~ 

- :

slat ‘in F .2 . 1) 
~~

-

(t 6) F ; w r s t i - --an ri r-n u on
Te~~~~a:a,- ,n , F c : ~~~r ..T °s. ,
& CeJ~ r 5r ccons 0.1 . 1. 00 i H  ,721 L , l 1~~, G .

( 17)  E .wrT: :s~ m I~:-d~. in ,-: c-n
Ts r: -~~ a : : , P i - : . . i - ~ H C r .
& C~ ~on Cr :t C 1 ~0

— c-or ion en: ‘Lr1r:me n~ 
- 

- - 

— --

b .  C r s reae -~nTn an - ! s r t l t
( I )  Car e : non-

cs :.strs.:’tiCn L.S.  27 .0-20
( 2 )  Cl - :  -n r i n g  Acre 155.02 1

~) Ex:av-oscu. , r :rrn :-n C .~~~. 0.25 6- -6 ,c-:o
(4 )  E-x oni On , o:’:aie  C . ? .  o.6-? 1” ,bu1 .211 , 11,00
( 1-) G~ t o : ’  rol L - ar k f i  ii  C .?  - 1.02 ‘A , 00’) 95, 000’
(6) Drt ’i hug nrio ( 5 , ~~~’ 

rio’ hor h- _ ic r HF. 2. 05 1-2 ,2 52
‘ ) Lr ilLrig - ruin holes L . F .  2 .0 - ? il , 2 i ’O .=

( 1 )  1 .  :r ILng S.F. 1.50 35,01- 1  5 ,520-
(-; ; .14:oh-il: :tn-fl c 0:-nausent 2.

_
i . 0. 75 0 ,r5 (

( o )  C a r c r o n e ,  - - - a i r C.Y . 22. 1-? 16’16110 3,~5-0 ,(,i3o
( i i )  C - u c r o n , e , c s-:: ~~u ’ o t ,  I - “. C . ? .  ~5.c.u 63 ,s i.0 1 ,~~ 13 , 5 0 ’1)
(:2) Concrct’~, o~ - -~ C . Y.  2 7 .0 -2  10 .8-) ) ) I 0  0- 304, ( 1~~) Co n c r u ’c , :~1 : o  C. ’:’ . ~.0. CC ’ 17,3iO 300 ,00-7
( j O )  C r - _ ; - ~oc , ‘- -cd l c .y .  :.5 • .140

( 1 )  Cu: :rs’ to , br : -ice dean C .Y . 0.’. ~Q2 16-I)
(16) C- so t i i .  5.00 3 3 5 , 520 L , u70 , 200
( 17) 5:u-el,  reinf’srei , . Lb. 0.13 8.521 ,01)0 i ,.0~ ,3&?
(1-5 ) O t c - 1  , str a- t m )  Fl . (,.20 152.000
( 15) P : p e  r s i i i n ~’. & ~~~~~~~~~~ sri H .  1.50 - ,~-C-O
(20 ) Pipe rn~ LHg bri~ gc ,

Li . 1.5-2 3,~ 7-?
(H )  t-lo t~~1s , :,ii s~e! lo: - - u s  Lb .  c- .1~- ) 18 . 300 ~~ , 300
( 2 1)  1 1 ~~~ . r , 11: r:(5, an’)

1 )’ l I i S  L b .  0.75 6,. i1I I~ 21 .005

y~

5— - -. ----
~~~ -- ---  --- 
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T,,,s-H 06 nCor:t 0)

LEO 01 LEO £201. :nnl OF FIRST COOT
- t i~ :,  E0-LEE c -  n o  -t21E00 0JR  1-01LT fl~ T 1-: 1 0 0  125

T 6- i i ’L ’! Ri VER

L’:ii  t
I t -s: .i lini t ccst Quant-1 lv Cost

( 2 3 1  )-Jab- -
~~a1.-: lb .  0 .50 9, 6-’-O ~ ,8oo

(JO ) Watersto :.- . c:p:-e r Lb 1.75 1 2131 ’ 4 078
( 2 5 - ) ‘. i on c-r raps-s . ton Ic L,F. 14.00 1-1)0 1 .14CC’
( ,?0~ ‘1r~.i ’on ur ~~~ L i .  o.:6 1,096 , 00-3 28-° ,221
I? () Tuinter ~a .,i :.tc ,

chafto, & i-ai:un r - Lb . l~00 253 , 1)00 253 . 000
c : - 8) Tr-unnion - c.Ourages ar —I

so is  Lb 0.26 325,000 16~,76c-
(H) ) S i u l n o  H~k e s  & -,o n Y r c i i r l 0

e-~ u ipmen t  Each 5,700.00 8
( 3 0 ) 1) x a~ ri r :s: ’,.s OTis! ~ si d o a  Lb 0.30 11), 1~00 4 , 620
( 3 1 )  Enier~ -: rn -y O-cI i :heu - ds  Lb. 0.30 )s o ,iL.) 12,78-0
(32 ) ~n-scau t bri  5p.- - : L r~ e ru fuicc~ 528.00 33 17 ,0211
( .33) Crane Each 85,000.00 1 85,000
(~~~0-) Ele ct ric-t ] fac’i iitien L 5 15,000
( 31)- ) Starnl ny pc’..c r unH :ch 7,000.00 1 7,000
( 3 u)  P i p r a p  C O ~’ . 6.00 8.530 51,180
( 3 7)  ResOling C ‘f .  L: .1) . ( 3, 680 16,560
(38 )  Channe l e~:cava ion C .?. 0.16 10 , 0(0 .000 2.618,200
(39) 10” Orairs holes jnHstl c

s l 1cc . lilter I .F ,  lo , 700
S- ,h-)ta l - c u r - c  - 13,131 ,633

2 a v H — a i _ 1 - : r ~ -J o—-:, 0, i

L .S . 25, 00-3
(2) C)eari1i !; Acre 200.00 22 0,400

~,) Exr av~ tn-un , 5 -  :r :msin C .7. o.60 394 .1-H
( 0 )  Strioping fc~ 010:- C . 5  - 2.00 10 .500 29,000
(5 ) F i l l  ( m c i .  SIr , l s - -:: ’ i i ’ :)  0 ,? ,  7 - ’~5 2 .000 700
(6 )  Fnhunr: :’-nt - d i k e  C .Y - 0.25 lOP .000 30,500
( 7 )  P i l t i , ~‘ nr ,t e-r , t : i ’a ’ -H IF. 3.25 26.200 85,150
(2 1  s i  1i:~ , ,  t ~ er , :: t rs-3:c - l L.F, 2.8-5 5 .000 14 , 250
~~~i ! P 1- - c . c. ” ‘~‘1C . - -€ioO - r oted l,.F, 2,(’O 1 1. 080 2,160

(1- ’.) Pn i m p , sto ’  I c i n -2 1 , 1- 2 - 3 1  S F 3,00 5.600 16,800
Di l i i : , - . c t r - ’l s O u r  t ,  1 ’  1’ S F 0 .85 5,200 10 ,320

( 1 ? ) P t  r ap , r : - : c r ~- i ~~ i l nok  C Y 30.00 5,000 151,200
( l ~~) 0i~ tve1 , i l ) c ’ r t : :~~~ ,H : . C ‘

~ 5.50 7,760 142,680
(i a)  ConL r t’:, 5 - 5 - l A  ‘.1 ,5’ . 22 ,00 2 , 730 60 ,00-All
( 2 1 -) C-s,ir~ ets ’ t - s  Us-ny s i l l  C 1’~ .H.00 30,000 660,ooo
( 10)  C - - r i c r ’e t - - 3 ” &s ’ -n - t l i p u i  C ? ,  26.00 200 5, 20:0
(17) Cs- v r’ tu . v ,,lL t C 5’ , 26 00 500 ln ,000
~i-21 C -~ c scon e . 5” -or~’j n ~ , C ~~

‘
. 20 .00 11, 900 230- , C4-0

(1’)) Ctr ::cct FIll . 5.00 63,000 3d5.000

\ - l .  — )
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TABLE 46 (Cont’d)
DETAILED ESTIMATE OF FLRST COST

TENT~1ESSEE COLONY RES~~V0]~ MULTIPLE PURPOSE
TR INITY RIV~~

Unit
Item Unit cost Quant ity Cost

(20) Steel, reinforcing Lb. 0.13 1,297,000 168,610
Subtotal - navigation dam No. 11 2,112,930

Subtotal - dams 23,523,398
ContIngencies, 25% + 5,880,602
Total - dams 29,404,000

(o~.o) Locks
a. Lock No. lOB

Ti) Cofferdam C.Y . 0.25 61i- ,14-oo 16,100
(2) Clearing Acre 300.00 10 3,000
(3) Excavation, cox~non C.Y. 0.50 210,200 105,100
(4) Fill (m ci. esplanc.de) C.Y. 0.35 191,800 67,130
(5) Fill, cellular guidewall

cells C.Y. 0.35 3,070 1,075
( 6 )  Timber, Y.P., creosoted MFBM 600.00 45.6 27,360
(7) Piling, steel H, 14 BP-73 L.F. 8.00 27,500 220 ,000
(8) Piling, steel sheet S.F. 3.00 90,460 271,380
(9)  Riprap , concrete block C.Y . 30.00 5,789 173, 670
(10) Filter blanket C.Y . 5.50 2,260 12,430
(ii) Concrete , walls and floor C.Y . 20.00 1,372 27, 440
(12) Concrete , walls C.Y . 28.00 58,300 1,632 ,400
(13) Concrete , floors and sills C.Y . 22.00 64,800 1,425,600
(i4) Concrete, cellular guide -

wall c.y . 45.00 8,ioo 364,500
(i~) Cem ent Bbl. 5.00 198,515 992,575
(i6)  Steel, str., wall armor Lb. 0.20 459,140 91,828
(17) Steel, str., miter gates Lb. o.4~ 1,080,000 486,ooo
(18) Upper gate guards L.S. 250,000
(19) Steel, str., tainter valves Lb. o.4~ 73,230 32 ,954
(20) Steel, str., miscellaneous Lb. 0.22 314,000 69,080
(21) Steel, reinforcing Lb. 0.13 82,300 10,699
(22) Steel, reinforcing Lb. 0.15 18,206,000 2 ,730,900
(23) Steel, corosion resistant Lb. 0.80 6,850 5,480
(24) Steel, str., chromium Lb. 0.80 4,940 3,952
(25) Forgings, steel, carbon Lb. 0.80 197, 000 157,600
(26) Forgings, steel, alloy Lb. 0.80 5,110 4,088
(27) Castings, steel, ~~ade “0” Lb. 0.60 19, 200 11,520
(28) Castings, steel, ~~ade 1,

2 & 3 Lb. 0.60 40,610 24,366
(29) Castings, steel, alloy Lb. 0.60 6,570 3,942
(30) Castings, iron Lb. 0.60 5,970 3,582
(31) Bronze and brass Lb. 2.50 2,230 5,575
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TABLE 46 (Cont td)

~~TAILED ESTIMATE OF FIRST COST
TENNESSEE COLONY RES~~ VOIB MULTIPLE PURPOSE

TRINITY RIV~~
— 

Unit
Item Unit cost Q ant il - ’. Cost

(32) Metals, miscellaneous,
non-ferrous Lb. o.8o 2 , 0 :1

(32) Conduit, fibre, 3” D L.F. 1.50 9,600 10,0-00
(34) Con duit, metal, 1” D L.F. 0.85 150 128
(35) ConduIt, metal, 3” D L.F. 3.75 155 581
(36) Electrical facilities L.S. 120,00(1
(37) Pipe railing, steel L.F. 2.00 5,800 23,200
(38) Floor plating, steel S.F. 5.00 90 450
(39) Floor grating, steel S.F. 14.65 8,810 40,967
(40) Rubber seals, moulded Lb. 2.50 1,100 2 ,750
(41) Gages, tile L.F. 14.00 i~-4-8 2,072
(42 ) Operating machines,

miter gates Each 27,500.00 14 110,000
(43) Valves, double 4-way Each 900.00 2 1,8-00
(14i.) Operating machine ,

tainter valve Each 17,500.00 0- 70,000
(45 ) Valve, control, 3-way Each 700.00 0- :,800
(46) Valve, automatic, 3-way Each 500.00 0- 2,000
(11.7) Oil piping system L.S. 90,000
(48) Field office L.S. 5,000
(49) Central control structure L.5. 36,000
(so) Stop logs L.S. 150,000
(51) Care of water during

construction L.S. 250,000
(52) Derrick, stiff leg L.S. 37,500
(53) Bascule bridge L.S. L0 ,000
(5 14.) Piling, steel sheet S.F. 4.00 27,600 111,200

Subtotal - lock No. lOB 10,423,830

b . Lock No. 11
(1) Cofferdaxn C.Y . 0.25 132,000 33,000
(2) Clearing Acre 200.00 10 2 ,000
3) Excavation, c~~non C.Y . 0.50 698,100 349,350
4) Fill ( m d .  esplanade ) C.Y . 0.35 213,700 7)4,795
5) Fill cellular guide-wall

cells C.Y. 0.35 7,450 0,608
(6) Timber, Y.P. creosote d. ?.~‘BM 600.00 29 17,2~3O(7) Piling, steel-o,(lii-BP-73) L.F. 8.00 29,110 232,880
(8) Piling, steel sheet S.F. 3.00 89,660 268,980
(9) Riprap , concrete block C.Y . 30.00 14,780 1403,0-00
(10) Filter blanket C.Y. 5.50 5,960 32 ,780
(ii) Concrete , walls C.Y . 28.00 55,500 1,554 ,000 -:
(12) Concrete , floors and sills C.Y . 22.00 63,000 1,386,000
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TABLE 0-6 (Cont’d)
DETAILED ESTfl-IATE OF FIFIOT COG~

TE~~ ESSEE COLONY RESE2VOIS I JJLTIPLE FLUl O E
TRINITY .--IVEO

Unit
Item Unit cost Quantity Cost

(13) Concrete , cellular
guidewall C.Y.  35.00 8,600 301,000

(14) Cement Bbl. 5.00 189, 600 911.8,000
(15) Steel, str., wall ars,-sr Lb. 0.20 339,500 67,900
(16) Steel , str., miter gates Lb. 0.145 432,000 1914 ,1400
(17) Steel, str., tainter

values Lb . O.~45 73,230 32,954
(18) Steel, str., miscellaneous Lb. 0.22 366,100 80,542
(19) Steel, reinforcing Lb. 0.15 17,622,000 2,643,300
(20) Steel, corroSion resistant Lb. 0.80 6,850 5, 11.80
(21) Steel, str., chromIum Lb. 0.80 4,90-0 3,952
(22) Forgings, steel, carbon Lb. 0.80 96,500 77,200
(23) Forgings, steel, alloy Lb. 0.80 5,110 4,088
(24) Castings, steel, grade ‘0” Lb. 0.60 19, 200 11,520
(25) Castings, steel, grades 1,

2, & 3 Lb. 0.60 )+o,6io 24,366
(26) Castings, steel, alloy Lb. 0.60 6,570 3,90-2
(27 ) Castings, iron Lb. 0.60 5,970 3,582
(28) Bronze and brass Lb. 2.50 2,230 5,575
(29) Metal, miscellaneous ,

non-ferrous Lb. 0.80 2,070 1,656
(30) Conduit , fibre , 3” D L.F. 1.50 9,600 114,0-00
(31) Conduit , metal, 1” D L.F. 0.85 150 128
(32) Conduit, metal, 3” D L.F. 3.75 155 581
(33 ) Electrical facilities L.S. 120,000
(30-) Pipe railing, steel L.F. 4.00 5,700 22,800
(35) Floor plating, steel S.F. 5.00 90 0-50
(36) Floor grating, steel S.F. 14.65 8,810 140,967
(37) Rubber seals, moulded Lb. 2.50 1,100 2,750
(38 ) Gages , tile L.F. 14.00 69 966
(39) Operating machine s, miter

gates Each 27,500.00 14 110,000
(0-0) Valve, double, l1.-way Each 900.00 2 1,800
(li.i) Operating machine, tainter

valve Each 17,500.00 0- 70,000
(42) Valve, control, 3-way Each 700.00 0- 2,800
(11.3) Valve, automatic , 3-way Each 500.00 14 2,000
(ii.0-) 011 piping system L.S. 90,000
(0-5) Field office L.S. 5, 000
( 11.6) Central control structure L.S. 36,000
(0-7) Stop logs L.S. 0-5,000
(148 ) Care of water during

construc tion L.S. 150,000
Subtotal - lock No. 11 9,521,992

Subtotal - locks 19,90-5,822
Contingencies , 25% + ~±,986,l78
Total - locks 214,932,000
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U rii
3ll~~

n:-
~it 1~’ Cc~~t

(08.0) ~~~~~~ r ) ~a~iI -
(1) A - T a  rc~ad tL- r~~ r. .~~~~. 0 112 ,000
(2) Access r~

y
~ t~- 1 c 2  1 .  11 T 2 .  i6~~ooo

Oust -ita .L — -ac :- 275,000
69,000

0-~ta i - ~c c - .: I -~~3~; 31+0,000

(0900) Charu-ic i
(1) Clearing ~~~~ i-~~ [ r uL L tr:(

pool 10- B i-~~~: 350.00 337 310,1450
(2) Cleur ir i ~ ond ~r~ b. - ~~~~~~~~

~~OOi i~~ 
‘
~~ r~ 200. 00 330 66,000

(3) Clearing sp~tl ~~~~~~~~
pool 10-B Acre 000 -20 2 , 2314

(0-i Ci’~-ar~rjg spoil aren ,
POOl 11 2~~~- 100 . 00 3014 314,1+00

(5) Excriv ic~n , LorrI(:~n ,
pool 10-B 2 , Y ,  2 ,27 l3 , L~ 7,300 4 ,360 , 71

(6) Excavation, ~~)t-x~cn ,
po~ 1 11 c Y .  0,30 3,3314 ,900 2,500,0-70

(7) Pi~ er d~vcrsion ~~~~
1~~-X ~~i 11 L.0 0 - 60 , 533-
Subtotal - c ~anr~. I TT , 237, 2~
0~ r.ting~nc 105 , 25’,~ ÷ 2,C~~l ,7C
Total - cLann (1

(19~o) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~(1) ~-:air~ocns r~ce l a c i lt  1 ;;-

~u a r 0  darn :~ o. 100,000
(2) Wat c-r supply 1 0, 30,000
(3) P ownr i~ ne and s’IL: -tn tl:rl 1.5, 25,000
(4 )  Vism .or:: o~i&rJ o~L

facj l t ic-s 2 0 . 29,000
(5) Fa~~1ticu @ L~~-2 103 7- 127 , 600
(6) F a cj i t i~~; @ loc 1~ 11 17 , ioi ,Goo

fl~~ t (~~
: LL~ 

— t~~ I I  l ( ~Lf l~~ 1433,200
C~inL~ u~ ri-.. ~es , P -~ i- 109, 800
Total — bu~ I c t i  ri~~- i :r c ’ u:2: , nO uti ii ’

~ 514-8,000

(20-0) .-rr-aricnt . ~r-- r iti ng r’ ’ u i  -
- ‘. nt.

(1) adio--tc 1 : i - -
~~

- .- - r ~. L~~ 5,000
(2) T~~ n t ~ I . - . 9, 200
(3) t~i ~c’~ l c  :~~~:~ - : , ~ i u r n .~ t-jr- :

cnd - - i x~~r-:~~t L , 7 - .

- I ) -~ 

~~~ -~~~~~~ -~~~~~~~~~~~~ - - ~~~~~~--
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TAE~l.E 0-6 (nor it ’d)
L.~TAILED E~3T1MATS OF F1~ST COST

TEI01ECPE~ CCL0~~ RESERV0~P NULTIPLE PURPOSE
TRI” ~1TY E~~VER

Un it
I t o rn  

— 
Unit cc-st Quant!1-y Cost

(0) Stream ~an7~s L - S. $ 21,000
(5)  EvaporatL-:~n Iir.d rain gai~ - s L S . 2 ,000
6) Sediuentatior - a ax~~ ~ .: 3ra-~a—

tIon r~n3o~ L S ~ 95, 000
(7) Equ1pu~rct @ lock 102 ~~S , 35,900
(8) Equip s ’.ent @ lo2 Ii ~~~~ 35,900
(9) Heavy duty c~ua pr. I. S . 35, 250
(10) River obs-ervat~Ln ~~~~~~~~~~ I S . 13,330

Subtotal -- pcr ran nt  operating equiprnent 276,380
C~~ tin~~n~ ien , 2

_
~ii -~ 68,620

Tot al - per c~a~~-1r ~ . operating equiprrent 311.5,000

(30~~o)  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3, 430,000

(31.0) ~~~~~rv~~~~~~~ an i ~~~~r 0 n i 3t r at1ofl 5, 030 ,000

UO S- Coast Ccm r. i- a i d s t~_n-avig~tion 290-L000

- c ; ~~~L . I  first cost - darn and reservoIr $12~ ,O55 ,00O •1
B. DETATLEP FOT! -~2 7 07 0~7OT 3-2C C -

(oi öTT~~Ti~~~~~ 6~~~7-~~~
( 1)  70E.- S [ c. 7 -I€ -  ~ac~’~~ Acre 1,907 $243,050
(2) Severance d~ rnu~j e I S .  27, 150
(3) Trnpr ov~-r~€-n t~~ is ,  70,000

Subtotal 3i4 O,200
COnt I1i ~~ I~ ~~ ~~~ + 814,eoo

(1k ) Ac q u i s i t i o n  c-xp~: rnsc ~ 26,000
Total - l~~-ci~ urid dana ~ cs 

— 

451,000 —

(O3~0) ~~~~~~~~ 
Acr~ 75 00 20,000 1, 500 ,000

Con ’ any n~ ieis , ~- -1 ~75,000
Total - rcscr-~- -nr cL-nring l,~ 75,000

(08,0) A~~-~c~~: ~~~~~~ :-Ci’~ 11 30-5,000
CO~~ i . 1 - nci ~~ s , 2 ,3 86_,000
Total • -a~ ,css r a - Th 1431,000

(14,0) ~a~~itt ~~~;
( 1)  ~ T5~~i r~~~-3s 1,717,000
(2) Paved rcad ’ 859, 000
(3 )  Par ~~ n~ ~j ;~~~ 613,000

14 ) Boat I n - 1 r~ n- at jcs 123, 000

~~~ 4 3
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TIOLE 46 ( C o n t ’ d )
DErAILED ESTIMATE OF FIRST COST

TENNESSEE COLONY RESERVOIR MULTIPLE PURP OSE
TRINITY RIVER

Un~ t
ltem Unit : cost Quantity : Cost

cr 5) Sanitary facilities $ C52 ,000
(6) Water supply system 613,000
çO ) Picnic facili~ ies 1,2L3~ ,00O
( o )  Cite improvements 20-5,000
(9~ Signs and buoys 123,000

Subtotal  - f a c il it i e s  6,133 .000
Contingencies , 23?~ + 1, 533, 000
Total - facilities 7,666,000

(30.0) Engineering and design 633,000 —

(31 0) Supervision and administration 1,027,000

Total estimated first cost of recreation $12,083,000

liLla I - ~~~~ I ;~s: cc- i pa - 3 - z 12 rut c $137, 138,000 
- -

— -  
Pr - - ~ a rs of J ~~~~~ a
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156. GEN ERA L~ . T:~~~loca: ’. — — c -  - - : - :

report are designed t~ s -~~p ~~~~ 
- - -

- 
-~~~ 

- - -  - - -- -

existing and a u t t i o r i zr c  a - - - - - ‘:  . - -  p: ~~~~~
are the existing Fc-rt  l-Jortr a r -~ ~~~~ 

- , - -  -
~
.  . ~~~

Fossil channel inprc - - -~ n~ nr arL-:i :- - - - 
- - - - .  - ‘

and the Liber ty  levee pr -~ec:

157 . WEST FORK -- The n a -  - - -~~
-
~~ -

of th e Tr in i ty  Ri -:~ n coni’ i - . ‘ - 
- 

t~~~~~- - - :‘ -
~~

- - -  - a~~-~
for navigation and f i L ~ 

- - ~ 0 - - - :  
~~~~~ ‘.—~~a -

-

L~ llas F1ood~zay upstrear . a i. a -  - - . ‘ - 
- - 

~~
- - - - - -

existing Fort W orth F ocni~s -~s - i a  ~- - a~~-~~~-~~ 
- -

purpose channel are prel- ’ -~~ -- -   
- 

- 
— 

~-e~ 
- - f l —   1. :

flood control fe a tu r e~ ~ ,
~~~~~~

• - - - - 

items :

(a)  Su f i c i e r i ~ - a .  - a . i  n r  - - ‘
~~~~~ - - .

- - ~~~~ 5i

channel to provide ~ h~f l-lS ~’’, :&~-a -~ -- - - C :~~~ ~5. ~~~~~ per
second In this reach of - -

(b) The ,ar o-- r~-r ’ a~ -~0 ‘a~ - - : - a -

Miles of t r ibutary cha - - - .~
- f i r - - ~~~~ ~~~~~~ 

- 

( c)  The con -~~~~~ - -
~ i - ~ -f ~~~~ - :-a -a - -~~- - - - - k-  .-~~:‘ :::r-~~.o~

-. 1 : - -

areas consisting of  al out (~° .C ‘ - . - - ‘ - - -
- 

-
- — - - 

~~~
- -- -) -

miles of new leve’; and y~-~ ~‘- :- ~ :-L - 
- - - ‘ . - . - -

-

on the ri ght bank if ~~~r- p r~~s’ - : - - - - - c i ~~r - -- - . rc~ - - : c - - a  . - tt --

~est Fork and t r ib u t a r -~~-- - - an ’ - , 
~~~

‘ :- -
~~- i ’~~~~~~ . ~~i

-- r - - -
---  - -“-~~ 

- - - h  
~~~ -

- --~~d a
be a dedicated floodwa y ma~~~~ a . - - -

~~ ~ r~- -’  -i  -- ~ o r y
in width from 1, 000 fa” t ~~~~

- - : -  - - - - ‘ - ‘ • ‘  
~~~~~~

would have sufficierl saoa- -  - - - -- c : - -  - - .

varies from abcu 4
~ 05,02-C - -~~~ 

- - ‘ C:- ’ ’  -~ :~ -

lbO ,000 cubic feel- p ’r  r~ cn - - - - - - -
. -

~ - - - .~~~~ 1 a
be constructed w i t h  on 2 - - - - - 

~~
- -- a nn

have 0- feet of f r e e i :  ~a~~3 ~ - - - - - 

(d ) The pr~’~ i -~ , : - ‘
~~~~~ ~  

-  
~
- - ~ ie~-

consisting of pernc a . r - ’ r r  - c : - ~~~~~~~   
- . a~~a l v

of 9,900 acre-feet be i c-’. ~h~  a r  -

loca tion s th r ough the ~~ - -~~~ - - -  - - - - 
- -

wit-h excess excave t~-d r~a ’~~: - - - - - -

_ _  _



(e) The modification of 111. main stem and 5 tributary channel
bridges and the construction of one new road ira connection with the proposed
improvements along the West Fork.

(f) The filling of eight areas outside the proposed leveed areas
to elevaoocns ai-oc.t 2 feet , and , one area about four feet, above the design
water surface by utilizing the excess !r.aterial from the channel—excavation
work.

(g) The acquisition of rights-of-way consisting of about 8,430
acres of land. ii~i fe-c sliple for the construction of the excavated channels,
levees , C Loo-9.-ay , and perrc~anent sums- areas . The proposed plan for the
West Fork is shown on plates 143 and 1~14 and. the detailed profiles are shown
on plates 4~~ through 48.

158. COST EST J1ArES.-. A sur-~~r~J of f irs t  costs and annual charges for
the West Fork Fioodway project is shown in table 47. The detailed cost
estimate for tiie West Fork Floodway pro~ect is shown in table li8. The
estimate shows the separation of Federal and non-Federal costs and does
not include the flood. control portion of the multi~o1e-purpose channel.

TABLE 0-7 
- 

-

SUMMARY OF FIRST COST AND ANNUAL CHARGES
WEST FORK FLOOD PR~ TEC’PION PROJE CT

WEST FORK TRINI TY RIVER

Item —— 
Cost

First cost

1. Federal first (los t
RaiL~oad a1terati~

’ns (none on diversion channels ) —
Levees, sluices, sumps, and diversion channels
a. Levees $ l,67o-,000
b. Sluices 732,000
c. Stmips 4,763, 000
d. Diversion channels 2,596,000
Engineerin~p and. design 371,000
Supervision and admi nistration 581,000
-Total estimated Federal firct cost (1) 10,719,000

2. Non-Federal firs t cost
Lands and dard~ ,~~ 6, 57C ,000
Relocations ai -i alts’rations 14.73,000
Engineering and design 18,000
Supervision and administratIon 

- 
32,000

Total estimated non- Federal fir st  cost 7, 390,000
3. Total est ima firs t coct of project 17, 809,000

vi.. i’r



TABLE L ( -2C ~~’i- D)
S~J~~ -~EY OF F:RST COST ANT) ANNUAL CHARGES

~L~~ i i’Ji~ Y ~~LC Ui j ~~P0T1-~ .,- .i’1O~~ PECJ~kYi
—~~~~ --r FOF-K T~i:~I-r~ RIVER

_______ ____ 
Cost

- criaz-ges

(C o n t.:~~c~~lo: : :-c~ - ’ -~~ n:’ ) (il~~ ir . amortion ijori )
(2_ ”/:3-~ ~-bnev -~i ;~~ -~r~ - e t ~ ( 5 ’~ - - - - - F t  - c l ~a~ ;a tc- r est  rate )

1. ~ :dc: e ’ in— c -~  
~~‘.a. - -

~~~~
‘:- - ~~‘. ~ , 1 2 , 0-0-0

b . ~~~~~~~ f ’~r - in-  la t,: -~~ti -a - .
c. -

~~- - ~~ - - -1 :-~-cc: si - 
~~t:a-~~:’t

2. ~: : . - 2 - ’ - . ’~ ~~j -.~-tt 
-
-

a. ho::-- T- 0:~~- s  : L ? - - - o n o,  7.090 , 000
b. lntfr - os~ ~u ri r ac ~~~. -~n~~~ :ac-tr-:n 0-25,0-00
C. Tuf-sI :- ; - - ~~ — ~~~ tnvcstr-ent 7, 5 15, i~-Df

3. Fodc nai a x ~ a2 c~~t~~
a. ‘rnt: - -~:-t on F e ~ e:-e~ -

- :nrcstn~~nt 325,900
b .  IOr ’fJ Oat Ioit -:oar~~ 20, 300
c. 2pe_ -~~- . on and. r i ~~~o~ ondncc —

Tctal a~~-Co:-a: . -a-~nnai. l nao~ r 3146,200
0- . Non—Fe:tera~ :n-~ i ~ol~~cc

a I’~- 
~
- 

~r cc’ a~ i o r - iern 50C
• .;: :- i - -

~~r~ ~~~::;~: ~~, 00C-
c .  CJ~~:-3 . .  

--;~~ -o:~~ raaj : -
~~~:anc r

F~~~ia1 a aoa a ~h -at~:no ~~~ o1, ~-CC
5 1 ~~~~ -~ ~~~~~~ ~ 1 tk ~, 100

( 1) $7o.GoC pr -~~- ~::is~a t .  o i  ~ c - - -a f ex-t1uc-eC.

Pt io~~ - ~~~~ ~~~~ ) 1  ,Th r ~a--j ~ -c-T
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TABLE LB
DETAILED ESTP-IATE OF- FIRST COST

WEST FORK FLOOD FR0 T~~i’IO1 PROJECT
WEST FORK TRINI~~ RI VER

Unit
lte ’~ --_______ 

:thcit~ cost : Quantity : Cost 
—

1. FEDERAL f lRST COST
02.0 Railroad alterations ( i-tone on . -diversion channels)

~~l.O) Ieve~~2 sluices ips arid. diversion channels
a. Levee ;

(1) Clearing main st~-r }enn~ Acre $ 100.00 3,500 $ 350,000
(2) Clearing & grubbin — Ac-re 150.00 525 78,750
(3)  Excavation, st ripp inn C.Y, 0.25 734,000 183,500
(4) compac ted fill C.Y, 0.07 7,111-0,000 0-99,800
(5)  Slope protection Acre 500.00 457 228,500

Subtotal - levee:- 1,3140,550
b. Sluices

(1) Care of water L.S. 20,000
(2)  Excavation, struc tural C.Y. 1.50 68,000 102,000
(3) Excavation , discharge

channels C.Y . 0.30 495, 000 148,500
( 4 )  Structural t-aokfiil C.Y. 0.50 62,000 31,000
(5) concrete (m ci. cement ) C.Y. 50.00 2,950 147,500
(6) Steel , reinforcing Lb. 0.13 295,000 38,350
7) Flap gates - O’ xO’ Ea. 800.00 3 2,0-00
8) Flap gates - 5~ x5 ’ Ea. 1,250.00 3 3,750
9) Flap gates - Ea. 1,800.00 7 32,600

(10) Sloice gates, shafts, &
stands - Ea. 1,600.00 6 9, 600

(11) Sluice gates , shaf t s , &
stands — 5’x5’ Ea. 2,500.00 6 15,000

(12) Sluice gates, sha fts, &
srands - 6’x6’ Ea~ 3, 600.00 50,400

(13 ) Miscellaneous metals Lb. 0.40 5,330 2,132
( 114 ) Riprap c.y. 6.oo 290 1,70-0
(15) Bedding C. Y .  5.00 120 600

Subtc-ta l - -slici’:es 5~ 5,572
C. ~Ucn~o

( i )  Care of water L.S. 15, 000
( 2 )  Clearing Acre 100 .00 0-53 0-5,~~0O
(3) E;ca— -’aticn , con~non C.Y . 0.25 15,000,000 ~~ 750,0C0

E C t o t al - Sumps 3, 510 ,3 00
i .  Dive rsion channels

(1) Care of water L.~3. 15,000
(2) C - ’-a r in g  Acre 100.00 1,185 115 ,500
(
~~

) Excavation,common C.Y. 0.25 4,315,000 1,078,750
( J ~ ) ~ -:c--i-;ntion , shale C.Y. 0.75 l,W$C,000 810,000
( 5 )  Sinpo protection Acre 500.00 110 55, 000

Subtotal - diversion th,~nnn1 n
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I j I,),), 7~I,IF3T ‘$lM~1~E~..~ A suirrnar ~1r of first cost and annual charges

! 

for the ~~~ Fork Local Protection project is shown in table ii9 . The
detailed estimate f-cr the Elm Fork Local Protection project is shown

— in table D~ The est ~oate shows the separation of Federal and non-

- 
- Federal c— ) 515 . The cost of constructing the main item channel of the

Elm For~o from Lewisv~Lile Darn dowristreazn and on Denton Creek from Grape-

A 
vine d c n ~ trts~ni ic a ‘oe~ era.1 cost- s 1 roce it is essential for the proper

‘2 ‘~ct ~, ccir ~~ oF these t~o ~~‘1r-)jr3

TABLE )49
SU~4MARY OF FIRST COST P5~~ A1Th’iJA~. C~~~GES

Zh- ’ ~‘~~ K FLOOD CWJ IP(R IO I) I h i  PRuJECT
~~~~~~~~ FORK TRI NITY RIVER

Ite:’a 
_ _ _  _ _ _  _ _ _  

: Cost

~“trst cost

I. i” e-. ei’Co ‘irst
6x,000

ReJ oc~it1o~~1 > C I
~~ alt€!’~tiO~$ 536,000

Nai: e0hai nel 3,163,000

0~ 

I~~~fsJ C~S~ sl~~~~e , s~ o-pc , and diversion channels
a. I~ ve~ s 1,332,000
‘
~

1. .‘F~ .O’~SS

7 C .  ~4 i L O ~jO1 2,~~l6 , 0OO
LI,C 1J2.re . .oo~ cia :. .:el,s 1,317,000

- E 1~,iri-ecr~~F-7 ~0 F : - i  1’leo ,-;n
~~ FC -

~y’ , ; . s 2 ,or 4 1 f l~~~ ~ I L t ~~~t1,,cr. ~~~ 
000

Total F ~~o- e. -..”-j ~‘ec 1eca1 F~~o’o3 t cost ( i )

I 2~ JFF -~~ c~er -a.i ‘st cost
L~’~- ’:3 ~21 (Th 2kCi~es 3,273, 300
Re~,-Jc-~.i:.:.s):,o. as,~, &itE ’~~~j OI ,Ci ki,~,00O
E~~~ i1)oIor ~~1C;~ ~~~ ,.~CO’ C~ ,2’ A 000
Socpe :rcs ~~o)n aos,~, adm!olstration
°2ota.J essirnat~ cL ;si n— F ei-1era.i~ fir~ t cos t

E1 . T~~-~z~- ‘ .~ 1 -~ .to first cost of prc c~ t. 16.323,000

Vi— C39



T~ELE !~9 (com~’ D)
SU~ -iARY OF FIRST COST AND ANNUAL CHARGES

ELM FORK FLOOD PROTE CI5ION PROJECT
ELM FORK ThINITi~ RIVER

Item : Cost

Annual charges
( Construction period - i~ years)(100 yr. amortization )

(2-7/8% Federal interest rate)(3% non-Federal interest rate)

1. Federal investment
a. Federal f irst  cost $11,191,000
b. Interest during construction
C. Total Federal investment

2. Non-Federal investment
a. Non-Federal first cost 5, N32,000
b . Interest during construction 337,930
c. Total non-Federal investment 5,96-~,97C

3. Federal annual charges
a. Interest on Federal investment 311.0. 200
b. Amortization charge 21 , 2-7 -
C. Operation and maintenance 

________

Total Federal annual charge 121

1-. Non-Federal annual charge s
a. Interest on F1o~- -~’ec1eral investment 179, 100
b. Amorti zation charge
c. Operation and maintenance

Total non-Federal annual charges :~~, ~
‘ 

-

5. Total estimated annual charges $ ~~~~~~ ~

( i )  $50,000 preauthorization cost excluded

Prices are as of Januarj 1962 .

VI_ 191 I
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50
1.~ T~5i !o~7L ~~~~~~~ 0~ ~‘~H-~T C~Ji.> ’:

~E LJI4 I’ s..’F ~.t- ~2 - --~ 
t , (. 0’~~, ) 0J s s - ,3 ~:~7’

0-R IN ~ rY p’’~rEp

Item - Unot e - so I U ’~~~ .: 
¶: , Coot

1, Federal f irst  cost
(01.0) Lands and damages
a. Land costs

(1) Fee lands ‘
- 1’:’

,. F~~~~~U $ ~L -20 , O
(2) Clearing eaoen :ont i s.OFi ., t.nr~’ 1o.’~ 29,0.
(3) Severance dar m~ -~ 19.1

Subtotal
Contingencies, 25~.- -i- 118,3

b. Requisition expense l3,51
Total - Land s and c1ana~~ s 600 ,()

(02 , 0 )  Relocations and alti I O I ”.i I I n s
a. Road s and railroads

(1) Gravwyler Road Mile 150 , 000 . 00 O~21 31, 5’
(2) Wildwood Drive , b:’~d.~

;- 175.05) 50 3 ,7
(3) Trinity Mills Rd , ,  oca- .~gi- 1, J’,, 1(5.00 200 35,~(14) Trestle - St ,L . -SNJ. 2~ k , L.. F. lLiO , 00 900 126 ,0~(5) Trestle - St0 L - -S - ,}- 5& T, R~ PO 1. F0 130~OO 350 L 5 , 5 I
(6) Trestle - spur -- It  .1. -

S.F~&TI R , R .  L~F, 130200 600 78,O~(7)  Trestle - kt.L. ~~~~~~~ i~~~. L 111.o.oO 14oo 56,~Subtotal - road s and 5E.t~~ roads 380 ,7

b . U t i l i t ies a-nd channel dar:~.
(1) Lone Star Gas Co. -- ~~peline Mfie 103 ,000 00 0_ i  10 ,0
(2) Power lines Mile l0 ,0OO~O0 0.2 2,0
(3) Remove and rebu ild r’r-7C-2F F r

channel darn L ... 36 ,0
Subtotal - u’~.iLi. .~ - .- o o ,’~ c~nLFr1r]ei dam 148 ,0

Subtotal - re locattono 011011 a~ t er at i cn~1
Contingencies , 25% 10.7 11
Tot~i.l — relocat~ 1,2r :’~ :. l r - .1  .‘

~ I ~c-roo.Iorio 536 , 01

~~2CO~ 
Mai n c~xanne 1
Care of water 055.

(2) Clearing (Includir1i- h~ r’::~~) .Aere 100,00 785 78 , 5(
(3) Excavation , corisnori C 0 Y 5  (1 . Oh 5,31i1 ,000 1,335.2
(14) Excavation , she,le fl ,~~, C,(5 1,335 ,5 00 l,O0l.6~( 5)  Slope protection Acre 500-00 1117 73,5(

Subtotal - main c~ onr-- ’i 5 ,
Cont tngericleis . ~-~ ,1- 

_______

Tot.oJ — rna L n ch’ ’-’~
; 1 - 3 i, 63, c~i

I 1~~

_ _ _  _ _  _ _ _ _  _



r

~L r ~ -

. : 1 ’-~~~- . ~~~~

.r L.t~ 
. , ~~~ , 1, T . ~~~~~~~~ ~~~~

FT~- o- l;F? A ~ -mi~N-:: s~:-: .

item. 
- 

-
- - - - ‘:-~~. : -  . 2 - I t

- r i  ~~~~~~~~~~~~~~~~~~~~~~~~~

a. Levees
(1) Cleor iz berr ~-: F ( - ~~~ - L . ,0 ‘ <-~:~~ ~.

(2) ClearIng ~~~ ~
- j t: t I .  - ~~.iH

; ~~~~~~ 65~ HF

(3) Excavation, -~c~ C 0 t .  0 
~~~~~ 

71~ ,5C--3 .:~7 ,-: -

( 14) ~~~~~~ ~- j~~ 7 2 (- , 7~ ~~-~7 )35)
(5) ~31ope o-rc-t~o- ~~~

-
~~ :- . ~~~~~~~ :1 ~39

Subtotal l~- --
~- - -

b. Sluices
(1) Care of wat~.o’ ~,.
(2) ~~cavat- Lon , it - .~ t - r - - ) (‘ , r  I - , - ~C 7

(3) ExCrxV~ ~~
(1.1.) Structur~t! h- .~e1Y i..L’ ‘1’~~7’.- ‘~‘‘ -OO

(5) Concrete ( 1:1., ~~~~~ i ,  . :-5). C;
~~ 

-. T h - i  .53 7 , - 7-

(6) Steel , x~;-~ n f - c c ~~::- o o- . -5) ..~ ‘— 7 5 , 0-N .) 01 , 7
(7) F1apgat~rs , 5~~i 5 1  Ea . 1 . i .D0 IT 71 ,7

(8) F1apgat~~s , 6h i61 :~~~~ 17 . -23 ,:
(9) Sluice g~i ~- s. ~~~~~~ 0 ,

stands , 5 ’
~I5~ 

. ~~~~~~~ ~ 
85,

(10) 2l’.uce Frct -~ 0 , -:5)011 L ’1i. &

stmJ C -
~

- r

(U) M~ ,~cc’J. .i a2 011 I I0 1~~~i..~~ It .- c5 -~ r -
~ ~~~~~~~~~~ 5, 1

(12) Rlprap - -

~~~

(13 ) Bedding - 
1”

-- ~~. it ’:- -F1 s-

c. Sunps
(1) Care o f ~‘atIC - 10 , ~
(2 ) Cle-irin ~ A’:~-~ - ~~~~ ~‘ 35,~5
(3) Excavatj:, .~~’:-i .-;: - - 7 —H T~” - i ,o86 . . ~

Subtotal - 2 00) 0 
1 , 37.

d. DiversIon 1~Jrn~-1:-
(1) Care -. c -~~l ~ , ~- - r c, ,, 17- , -

(2)  Clc-~~rtr10 ~~~
. ‘-~~ . ~0 (F

(3) .X - ’I \ U  l i i . .  120 Oc.3l - - 
= .:~.r .- , N (  535 ,04

(14 ) - x : L v , , t l O r F .  s’I J l I -  ~~~ 
‘
. 5 3 5 . 5) Y ’ -+3 .1 ,2

(5) Nb -pc p-rrlt .01 ‘‘~- -‘n _
~.‘r- ‘ - ‘  - 

- , ~ I
• 77 1 0

Subt ot - i1 — i] ~~~~~~ o~: 2 i~r--?~5s 
, 053, 2

Sut ’, t i l  ~~~~~~~~~~~~~ ‘ F . ’ ) . ’~~~~. o~~r - - 2 0’ .~~~~~’ r I n ’I i . . 2~.758,7
Corli, int,. - r . 1i1-S , .

_ ,5-
~.To-tad — , o 1.u:: -~

-
~~ , s i -

~~~~- -,r - - ~~~~~ 
-~~~-~

-_ —-5—- 
_ _ _ __ _ _ _
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2~-21LF- 50 (co~r’ D)
7E TI~i L’J I-N .SIMATE OF FJRSI’ COST

:~:o~ FOP;~ FLOOD F5)OTECTICFN PROJE CT
ELM FORK TRINflY RIVER

Unir
It er i Nrr t cost : Quantity : Cost

(30.0) E.r~~. r1-o- -2: - 
~~~L3 ant ‘e2,~ i~~i $367 ,000

(31.0) No - o o  a-ri ’ -~~‘~rrj :Li~. ’- -aiH -on 575,000
Total  - t ..:ate . .~~~al fir st cost (1) 1I,~~1, 001

2~ I-jo n— Feoer a ~~~~. ‘O1 . c~o-..t
a. Lai oi . so roanaLo 10

~ 4-5L 2,238 00
( s )  Oo~ ,~eo,~~11~

01 ca-.~~;-r 1.5. 55,900
(3~ 

1.oi:-:’ :- - .r . - -~..i : -  L .S. 255, O0-~-
‘2~~- n O 5 ~o U31~~) 000

39,500
Tct~ J. - tO.OFI2 t- rLa~5o -~ 3, 203, -

0. 1(0 L 7-Ci0.l  - . 010 0101-2 -a L t - 1 1 0 0 1 0._ 0 1 0 0  ~~~.c_ 75e10
- 

0I i- ’~ 2 . 0 .

, :rr~~t Mile 150,000.00 0.09 15,500

~.t±~o -. 1 5):- , .  
~~~~~~~~~~~~ 

L.Y. 175.30 750 131,250
JaliI.~ n a  :.- o . o o . t’:~ore ~~~~ l~ 5.OO ,250 2~~ , 5 u
.tt a-te -~l,0’J , 151 ~~~ UF. 250.00 ~,6oo 1400,030
5 ) c :~~. ~~~~~ . :1-t~~t~ L .F. i’~~.0O 1.150 201,250

.-~a1~ ’- - ‘N e’-.- 5- ~~ -” ‘ 105  . 5’O U .  175~00 1,330 227,5--JO
Belt ho e 1~oar . 7’:t c~ge S.F .  175. 00 1,100 192 ,500
oa.~-1: Lal-’: i o . - o - .  -:: ~~~~~ L. F  175.00 :,200 210,000
i b ’ ~t-::- - -s ~oao: . ~~~~~~ o~ :.n Mi le -7 .300.70 0.5 35- . 05)U
Leoto t J i ( ~~~~.~~i

; 
0’~~i i 1 , ~ - L..~ 175.00 350 61,050

Luna J ca-7 , l’::_ -i ~~~ : 175.00 7- , 000
k’U~’er i1:o~: 7’:N-= V~, 307.00 0.3 3,7

— r r : t 2 . : a t IF; u ,  ar -I t1t3: -e.0?-~ o ’ or .L.7J’ , 1 .

2 4 )_ . t F i  O~~
-
~r ~

(.iI1~~~, 25 ‘-0. - 000
T-It~1l — ~~~ r10’~~r ’+ - 01 ~,1.-2. 01.L -~-~: oo-:o

c. Er;-o Lr ’t-.-:o a. 10 - r e . 1 5 - - F  - :4 , 33-3

-1 = 02 . I~~ ao- .’ aotoun ;:_ . lt o o 2 , ~1,.00O

To~ aJ. — “ .-. a I L i ..- t  I DOe

3. ?ote..~ — 11501t52 t-55. ~
‘:J’’- t  C~ 012I0 , i c Ct

( a )  ~~~~~~ p ’ ~-~a~~tb .j :N. ,:s -N or , c- -ot ‘ . . .. 2 : -. < U ’ 2 . F .

Prtc-ir a:: -9.- -: -t~~~ 
- - ‘ - -a: - 1962 .

.— —--- ~~~a - __  - . -~~~~~~~~~~~~~
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16i. EXTENSION OF DALLaS FLOODWAY . - An element of the multiple purpose
channel and floodway for navigation and flood control in the Dallas area
is the extension of the existing Dallas Floodway downstream to Five Mi le
Creek . including the lower end of White Rock Creek . The n avi gati on
features of the multiple purpose channel are covered in the f i rs t  paragraph
of the appendix . The flood control features of this project include the
following items : -

(a) Sufficient enlargement and realignment of the Trin i ty
River In this area , from about river mile 496.3 downstream to river mi le
487.7, to provide within-banks channel capacity of at least 27 - 000 cubic
feet per second .

(b)  The enlargement and realignment or diversion of about 10.5
miles of tributary channels through the leveed. areas.

(
~

) The construction of a parallel levee system through the
low areas consisting of about 10.2 miles of levee on the left bank , 14.6
miles of new levee and the rehab ilitation of 0.6 mile of existing levee
on the right bank of the proposed enlarged and realigned channel of the
main stem and tributary channels . The plan provides for a dedicated
floodway maintained free of encroa chments. The floodway along the main
stem would have a minimum width of 2,000 feet between centerline of
levees and have sufficient capacity to contain the standard pro~ect
flood which varies from about 163 ,000 cubic feet per second at Dallas
to about 171,000 cubic feet per second in the lower reach just upstream
from the mouth of Five Mile Creek. The levees would be constructed with
1 on 2.5 side slopes , with a 10-foot crown width and have 14 feet of free-
board above the design discharge water surface.

Cd) The provision of appurtenan-r t interior drainage facilities
consisting of permanent sump areas to provide an aggregate storage
capacity of 6,~~o acre -feet below the damaging stage elevations of the
various interior-drainage areas , gate controlled gravity sluices at
various locations through the levee system , and low interior areas to
be filled with excess material to raise damaging elevations .

(e) The modification of 13 brid ges in connection with the
proposed improvements for the extension of the Dallas Floodway.

(f) The filling of one area outside the proposed leveed
areas to elevations about 14 feet ab ove the design water surface b y
utilizing the excess material from the channel excavation work .

(g) The acquisition of rights-of-wa y consisting of about 14 ,030
acres of land In fee simple for the construction of the excavated channels,
levees , floodway, and permanent surnp area .

(h) The plan of improvement is shown on plates 514 and 56. and
the detailed profiles are shown on plates 55 and 5 .

V I-l914
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- i~2~ C-X-T 0j- OU ’. :’- A c-~c :-a -y ~~ first cost and annual charL’e2 :or t
-

- Dallas ?IOou’_A5~~ ~~~ Lifl~-. .oO1~ pro- e~~t ~s ~~-: ,,wn . in t a~ ~e 51. The ii~-o. cost
estimate for the ~aiI i io -. Fioodway Ext ension ~nr o ,~ec2  is shown in table 52. Th

I 

estimate sr ow~ tr tc o-: ’ . -~ :’at~ u - - ’ oi’ Federal ax’ - - . :. -1’ ~era~ costs ann does not
-
- - 

include the f 1 o o a - c -o~~tro1 portion of the -niu1 t~ jL-~n purpose chan~oei.

TABLE 51
i~s~

- -5U~?s ~~~~~~~ k. .L~ i
- - A ~5j . -,s.0 ~: oo-~o~ ‘ ‘ ‘ ~~- o’; 0~o~ oJ) F-~~( 1 ’. ’~ ’TO~ -

rxspJ 7.rr ~~ ~~~~~~~~~~~

iA-

Its.;’-’ : -)js c

- F-Urst_cost

1. F~~e:’~ i f L:.;
t 

:‘,iO C

~~.: cit - - i cn  1~ ;anne’s) -$ 155,000
, - .s1S,~ . ‘~~ -ph , -

~~ • SFI LS

5 a. L~ .~:-s-~
b. ~L~i~ es o~5, 000
c. Sump:’ 3,511,000
d.. D~verslon 8.ofrlelS 2 ,665, 000

- A  E:~gineSo~-iS-Ui ~.cu n: .~~ :~ xi t o J ,000

~-ip~ro-i~;io ;_ 3 0 ” a =: ’nn -3’;2 a-~o-:::-.
- 

:- Total est~:a~-~~ 
9
~oJ-~:xao fi:~ .t cost (1)

- 2. N:sn.’ — ~‘e-0s.rs- I fi:’.4 
: 0.A.

F~ei.jca~.’ -~~- .; ~~~~~ - ~~j~~~~~~tj ,-~~u; i.250:u00
EUrUg L~.s-r: ~~ ’~-5 ~;!~i .~9s3 5. ,CU U,~ I’00
0 u - ~o.-Uo:~ :1 B ’ S -I ’  ,~~st, -a tlo~ ~ ‘U , ~~~~~

- Total i1.I~~~ tSi -~ sn ;”~~- ’o .tc-nr iio U .’s . ,  ~~~O15 t

-
~~ 3. Tot~~ -oo - n:aIo -~ fi:~~- . ~~~~

- -
-

- _

-ii

\ri — 559



TABLE 51 (com~’D)
S’JMMAR’I OF FIRST COSTS AND ANNUAL CHARGES

DALLAS FLOODWAY EXTENSION FLOOD PRCYTECTION PROJE CT
TRINITh RIVER

Item 
_____-- : O~st

. char

( -~~~st ruction pers.uU - ~ years)(100 yr. amortization )
(2~~7/8~~ Federal interest r at e)(3% nor.-Federaj. interest rate )

1. Federal investment
F~~.eral Ti~sT’-io~t $8,949 ,000

Ic . Ir 1tfTr e~fi l’ ---~-c’~ c’orUstruction 514,600
c. Total Federal investment 9, 463, 600

2, Non-Federal investment
a. Non-Federal first cost 5,378,000
b. Interest during construction 322,700
c. Total nox-.-Federal investment 5,700 ,700

3. Federal a’-inuaJ. charges
a. Interest on F~~~~~ 1 inve stment 272,100
b. s.imcsr 1-,tzation charge 16,900
c, Operation and. maintenance -

Total Federal annual c carges 289,000

4. Non-Federal annual c}carges
a. Interest on n -Ft leral investment 171,000
b . Amortization on charge 9, 1400
c. Operation arid maintenance 135,500

Total non-Federal annual charges 315,900

5. Total estimated annual charges 604,900

(i) $30 , 000 preauthorizatizsn cost excluded.

Prices are as of January 1962 ,

~~-200

- -5 -
~~~~~~~~~~~~~~ 
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014

Tt~~ 1rj -. 52
DETAILED ‘-flTP- ’~ IT E OF FTc ~T COST

DALLAS FLOODWAY i0cI ’ i - .U~ I0N FICO: ) 0i~ )I TCTI0fl PR0JR~:T
-
~ - TRIN ITY HIV~~

tJ r 1  t
Item 1ir ~it  : .-ost  : i u a L s t l i y

-; 1. Federal first cost
(02.0) ‘iailroad a1teratioi~scl) M.K.T. -R.R.. t rest le L,F. -~130.OO 1,000 $

(2)  S P -R R , t restle L F 1~ 00 20

Subtotal-railroad dll ’;i~~i L i O I 1 S

Contingencies , 25~

Total - railroad B1ter 1~t ions

- - 
(11.0) Levees, s luices, sunco, and diversion channels
a. Levees
(1) Clearing main stem tern3 Acre 100.OC 1,500

- - (2) Clearing and grubbing Acre 1)0.00 373
* - - (3) Excavation , stripping C.Y .  0.25 511,000

(4) Compacted f i l l  C U Y ~ 0.07 5, 805,000
~~~~~~~

_
. . _ (5) Slope protection Acre 500.00 33~.

Subtotal - levees

b. Sluices
(1) Care of water L.S.
(2) Excavation , structural C.Y. 1.50 37,000
(3) Excavation , discharge

channels C.Y, 0.30 4214 .000
-

- . (4) Structural backfill C.Y, 0.50 31,000
(5) Concrete (Thcl. cement) C.Y. )0.OO 2.960
(6) Steel, reinforcing Lb. 0.13 2~46,OO0
(7) Flap gates , 4’x4’ Ea. 800,00 1
(8) Flap gates , 5’x5’ Ea. LI’, O.OO 11
(9) Flap gates, 6’x6’ Ea . 1, 800.00 5
(10) Sluice gates, shaft:’ &

stands -L4- ’x4’ Fa, 1,600.00 2
(ii) Sluice gates, shafts &

stands-5’x5’ F~~~~. 2,500.00
(12) Sluice gates, shafts ~<

stands-6’x6’ Ra. 3, 600.00 IC:
(13) Miscellaneous metals Lb. 0.40 5,3-)O
(14) Riprap C.Y. (- .00 1(0
(15) BeddIng C,Y 5.00 70

Subtota l. - s l u i c e s

VI -201



TAB LE 52 (Cont ’d )
DETAILED ESTIMATE oF FIRST CO ST

DALLAS FLOODWAY EXTENSION FL’OC-T PR OTECTION PROJECT
TRINITY RIVER

Unit
________ 

Item 
— — 

Unit cost Quantity

c. Sumps
(1) Care of water L,S.
(2) Clearing Acre 100.00 489
(3) To~~: a v at i on , commos C.•x. 0~25 11,010 ,000 2

— suinps 2

d. Diversion channels
(1) Care of water L,S.
( 2 )  Clearing Acre 100 .00 3L~5
( 3 )  Excavation , common C .Y .  0 .2 5  4 , 030 , 000 1
( 4 )  Excavation, shale C .Y .  0.75 1,345, 000 1
( 5 )  Slope protection Acre . 00 .00 149 

—

Subtotal-diversion channels 2

Subtotal-lev ees , sluices , sumps and diversion channels ~
Contingenc - -~~s, 2~~- -

~ 1

Tc-Lai-levees , sluices, sumps and diversion channels 7

(3 o . i~ En~ ro ” cr ing  and design

(3l~ O) c ,;:,o r - - sj on and adminis t ra t ion

)u ) t . otai -e- ; 1. coated Federal f i rs t  cos t ( i )

2. Non-Federal fir s t  cost
a.  Lands and damages

~T) Fee simple lands ai~ i

~mp rovernents Acre 4.032 3
Contingencies , 25% + 

—

ctal -iand,s and damages 3
(2) A- .’s~nsttion expense

-Total-io~n L ;  and damages

VI—2O2



-5 --- ~~~~
-- 5

~~~~~~~~~~~~
- - - -

~~~~~~~~ 

-

~~~~~~~~~~~
- -

~~~~~~~

-- -  --5-

TABLE 52 (cOrwD)
DFTPJLED ESTIMATE OF’ FIRST COST

DALLAS FLOO!Y4AY EX~ ENSiOfl FLOOD PROTECTION PROJE CT
TRINITL RIVER

Unit
_______ 

:Un . t  : cost : Quantity: Cost

b~ ~~~~~~ -~co-~ ~~i-2 ~. . I - -~ - -: u:~s

~~~~ -J:~~~~-T: ~~~~ ~05 .c ~a 600 .$ 105,000
In ;~:r~,taIc Tr .

J~~’. 50u.0 J - 800 2~00~ 000
- ‘ -

~~ - ~~ - ( 4  - -- - - - 
~ 14’ ~ iflTh- ‘ - 

- - — ~-o . 
~~ 

. ~_ AJ. . .. ,

3~:o-t ’ :0.1 — 57~ :tg~5 1,005, 000
Conti ’ - c ; .  2 %, 

- 
-~-_i0 , -i~ —

10~ 1 r~ J c ~~,c i-:n:,s and altn:a’:ions 1,256,000

C. E oe~ning_ann desi~n ~-K) , OOO

d. S r ~e:~~Ls~ on sn~~ ad .coi.! st:atios

Tntal c .:t I :s  c~ J : : - :n — ~d.e .~oi fir ~ct cos t 5,378-, 000

3. Tot~ i ~~~~~~- - .: ~~~- ) 0 ~~~ - ~~~~~~~~~~ C ) 5  al u~~o- .~~~:t

(1) $3ti, v’;C p ~~ut~- rr:1 n.at -4. - o.c:,t . excluded.

Po’ices are as cn J~~~ . - ry .:Thi~,

-5 - -



— - -—~ -5 . - -~~~~~~~~~~~~~~~~ --5-~~~—~~—--~~~- -5-5-- - 5 - 5 - 5  - - - - - - - 5— .- _

163. DUCK CREEK.- The plan of improvement for Duck Creek consists
of a chann c~ improvement prcject along the main channel in the vicinity
of Garland, Texa s , from r i-icr mi le 1-5.33 upstream to rive r mIle 17.53
as shown on plate 58 and the detailed profile, plate 59. The project
includes the following princ i pu l features:

fl . : 2h~ :‘c -~ ignmo-o. . and e Lar~1cnaent ut o.6 ~ii5es of’ Duck
Creek C ’caO’.Oc~~I r-u- :JC L:- 0.5O n s e  ~‘f un-4~ ete gr ar t ~ uall Sect_ on ,
t.c provide n’c’- :.~ -:0- ~~~~oin-:-ankE- capactty to conta~r. the stan~1ar-i
p o - :c t  floe-I - -‘hack va ciec, fro~ 2l~5O0 cubic feet  per cccona
at f - c  up-st.re - r n  end .-enc E-:4ck gha:n Rca-i s-n 40,755 cubic feet per
aeooroi at c,ooe a n - s - r end nea o~ aces Df i - . :

(2i Thc-. onc-a:.f~ cat1-cu of 10 bridges.

L- ’ i~1e 
:~~~-)ccitson of r~ gnts— - f—Way :~;r the con.~cr .cttor.

of t e~ cav ~ t-u-~ co:-~ocr: - el an-f I or d.I~ posa~. oc’ excess material,

Iu-- , COST 5S? . I-OIIoeS . - A c-mna r 0: f irst  cost and - o :~u~1
enarge s for the Dn- -o Creek Local Pr- :-tecoa l on oc— c~ ect is snowc in
table 53. The detailed estimate t~~r the project is shown in table
54. The ~.:rascrn sho’ws the separation of Federo l and non-Federal
cost s as gene r . o - c c ’ e - ~i fj -c d for -~uch proj ec t s .

IS,.BLE 53
S IMMARY OF FIRST COSTS AND ANNUAL CHASO-ES

I/K~AL . FL-COD PROTEC-7Ior-T PROJECT - OA SLAAD., LIlIA n
DU l O  CREEK

_______  __________  ________  
Cost

I’ rau - ac-at

1. Federa l f: r :~t cost
Rai lroad 4: eratio-cn ~ 23o~OOO
Channel 3,563,000
Enginee r.I nc atni uc~~i~~- 1145, 000
SUPF:01 Tj SiOTi On - i .  Io’ c ia tra - Icc- : -. 227 ,05-I
Total - e-  - inLa iA-: .~ Feder al  1L r ~O :- -:~ ~l)

2. N on ’-Fu-o ’: ra . f i r s t. c~- ur,
h a n - i c  and rico .  - - - 443 , 000
Re Locat ions an-i a lterations 3b9 ,000
Engir~eero n g  and denige l!~, O0O
Snpcrc - S l O rj  -c :J n- .-ruu - L3trat on 22 ,000

--5-,-, --, -
C S ’ , : 0 1 1 4. .0 cnn — r u ~~ra... sco t co-S t

3. Tutu - c st-m acco n : ‘
~ c . -n- ct- of p .- uje ct  $j ,024,000

‘
ii

~~~~~~~~~~~~ ~~~~~~~~~~ . . .  --- - ~~~~~~~~~~~~~~~~~~~~ ‘ - - 5~~~~~ --- - . ~~~~~~~ —~~~~~~~~~~~~~ _ - 5- . - .- --5



- - -5 —~~ -~~~~~~~

TABLE 53 ( coN T’D)
S~RT-iARY OF FIRST COSTS AND ANNUAL CHARGES

LOCAL FLOOD PROTE Cl-ION PROJECT - GARLAND, TEXAS
DUCK CREEK

Cost

Acn,ral cnanices

~e --;c ~~~~~~~~~~~~~ I - n .  amortization )
~ L~ 7,/8- ~~~~~~~ ~x ere n t  rate ) (F % non .F~dera1 i nterest rate )

1. Federal Ic-.cu, no~co. Ca
t .  Fa a’o- a-a~ ‘ i.: ~ sc t.
b • Ln, a~cceo-’t. c,rto ~~ :-.cn-;trcc’t:.o~
c. Total — ~~~~-~‘aL ~rc estn~n : ’-:t 4,176,303

2. Ncn — F~ e.es-aI L o- .’-~nt 1Ien’t
a Nor _~~~~eral fir~a i: cost 848,000
b. Interest during ccsnrczctLo~a None
o. Tot-al - raon-Fedei-aI ir’-r-s~ tment

3. Federal annual charges
a. Interest on Federal i arnestnierct 120,100
b. Amorotnzation charge 7,500
c .  Operat i- . r an-f m sin~;enarLcc None

Total - Ic--or- cC ann ual 0-aerge 127,600
Non-Federal amrcal c-har~es
a L -5 

~~fl~~T~i inve stment 25 400
h . ~mcr --:I zat .. - -n -o ~:sa.r - 5’:- 1,400
C .  (~~-~ ‘af- . ~~~: a’cC aas’icene-~c-c C ,ooo

Total - . -:. ‘~- - - TcoJ.erai annual charec:c
5. Total - Esti~nate-f arrnual charges $ ~- ~ .

(i) $os,co; preas’ch-a:- .~zation cost exclude-I

Pr ie~~; oO’:- an c-i 0~o-a aay l~ 62.

_ _ _  . . _ . . -



TA,BJ~E 5 4
DETAILED ~~TflV~ATE OF FIRST COST

LOCAL FLOOD PROTECTION PROJECT - GARLAND, TEXAS
DUCK CREEK

: Unit : : 
-

Item : Unit : cost : Quantity : Cost

1. Federal first cost
(02.0) Railroad alterations

(1) GC&SF RR L.F. $350.00 240 $ 814,000
(2) MKT RE L.F, 350.00 300 105,000

Subtotal-railroad
alterations 189, 000

Contingencies, 25% + 47, 000
Total - railroad alterations 236 ,000

(09.0) Channel
(1) Care of water L.S, 30,000
( 2 )  Clear ing Acre 150.00 185 27,750
(3) Excavation , conunon C.Y. 0.50 868,ooo 434,000
(4) Excavat ion, rock C.Y. 2.25 790,000 1,777,500
( 5) Drilling & grouting

anchor holes L.F . 1.60 10,200 16,320
(6) Line drilling S.F . 1.25 66,300 82 , 875
(7) Concrete C .Y ,  35.00 9, 170 320 ,950
(8) Cement Bbl. 5.00 11,460 57,300
(9) Steel , reinforcing Lb. 0.13 755, 000 98,150

(10 ) Slope protection Acre 300.00 33 9,900
Subtotal - channe l 2,554 ,745
Contingencies , 25% ~ 

7’13
,,255

Total - channel 3,565 000
(30.0) ~~~~neering and design 145, 000
(31.0) Supervision and administration 227 000

Subtotal - estimated Federa l first cost 4,176’,OOO
2. Non-Federal first cost

a. Lands and damages
(1) Fee simple lands and

improvements Acres 190 _~~O,60C
Subtotal - lands and damages 350,600
Contingencies, 25 %  + 37 ,700

(2) Acquisition expense 4,700
Total - lands and damages 4143,000

VI -206

-

~ 

_ _ _



TABLE 514. (Cont ’d)
DETAILED ESTIMATE OF FThST COST

LOCAL FLOOD PROTECTION PROJECT - GAP LAGD , -TEXAS
DUCK CREEK

Unit
Item :Unit : cost Quantity : Cc-st

b. Relocations and alterations
Bridges and utilities
(1) Centerville Rd , bridge L.F.  $200 .00 $ 210 $ 42 ,000
(2) Kingsley Rd, bridge L.F. 200 .00 200 140,000
(3) Briarwood Dr , bridge L.F. 175.00 210 36,750
(4) Miller Rd, bridge L.F. 200.00 145 29,000
( 5 )  Fe.rk Aye , bridge L.F . 300 .00 80 24 ,000
(6)  Garland Rd, bridge L.F. 200 .00 210 42 ,000
(7) Forest Lane, br id~e L.F. 350 .00 75 26,250
(8) Walnut St , bridge L .F. 200 .00 130 26,000
(9) Telephone cable L.F. 32.00 250 8,000
(io) Rearrange sewer lnterals L.S. 

— 
21,000

Subtotal - 295,000
Contingencies, 25% + 74,000
Total - relocations and alterations 369,000

c. Engineering and desi~~ i4,000
d. Supervision and administration 2~~0OO

Subtotal - estimated. non-Federal first cost 545,000
3. Total - Estimated first cost of project $5,024,000

Note : Unit prices for excavation sufficient for disposal of excavated
material and placement of al’. riprap required . It is proposed to
supply riprap from rock excavation.

Prices are as of January 1962

VI-207
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S ~ R M

- 
16p L B~PiY. -- 7~~ plan  Sc:’ t~-~ r - -  -~~

:- ~~~ ~~ ~~ e -;~ c :r :ty of
S ~ ~ 

Liberty consists c- f’ t~vees ~~~~~ a~p~~~ ”c~~ct ~~ter~ :r —dra inage
- fac~ lio i~ s extending along tr~ Ie~ t i- ar - o.f ~~e :r:~~ty Piver as

- shown on plate 6-c- . The wa ter a~o-f a :~ a rc  ec’ee Do-:-fales are sho
-

- 

- on plate 61, The pro ’e:~ ~~~~~::~~~~~~0.: tce - I i ~~~~~~ p: :ncipa _ featu

- - (1) Enlargement a o i  a e a  ~gn~~~ct of T r i n i ty  Pa v er
- provide within-’ - - - 

- - 5 o - 5- - o~~i ~ap acr~~- cf 0~~ :CGC - :ubic feet per s
- 

for the multiol- purpose ~~~~~~~ ~~~~~~~~~~~~~~:t

(2)  Co~~~ ioa~~ - c  ii ab-: :;~~ ~~~
, 5? iee~ - f  evee of whi

o approximately 3i ,GCc- fe~
-
~ ‘-Tc-~cL~ h~ ca r tr-~ :t-- i ~-y — coatro i led spo

of material hydra liaa~~ -. Credge : fr-co ‘-
~~~~~

- n-~~~ :p !.e purp ose Than
- - - 

- The levees constr~at e-~ w:th ~~n-.. :as ~~c ec~ ~c~i~e~~t ---,u i have side
slopes of 1 vertical or 3 hc- r i a c -o~~ -- ~ ca  a r i r a o~on crown ~idth o

- 10 feet. The irau . ica :- 7 co r r u - c r ~~. 1~-~--~es -~- cuCi .  have side s
varying from I vertical cc -20 coo :cca~a.. ~c I -~~:ticaI on 3 hon
depending upon the natoo-a : o~c’i~- a -ie -— f The hyi:ao aaPlv placed ma
and a minimum crown w:dfb -c-f . :eet. AP 1e~~~-~ ~‘ould have a

- min imum of ~ feet of free- -a-air sr-:-”e :r~ i~ o~~u- icecharge water

(3) The provisarn of ap - -~-a~rat ~~ -~ -~or drainage
1 - facil it -iec consLo-ting of pe: -ra ar.eoct c~ r -  or-~as g a c e l  gra~~ity ~ra

- and two pump r t a c ion ,s ha,:cic rapacatL~ 9 of 
I+C CCOC ar~ai 150 , 000

-. -- ~~1lons per minute fcc- the Pm hay:-.1 ~r oc-ai ,I s-i -OCo otor Pa’.-oLa
-
- 

(south ) drainage areas, r~ cpec:~ve1y

- 166. COST ESTLM ATP . - 
~~~~~~~ mms ~ f c c  the Lcberty ~~ci _ Protection ~rn  ~ect iS shc-~r ifl ‘— a o  55 T~ac~ ic - i Lo -~mn g ~~ - a a ti-

does not include coot-: for  spo :~ Th --ur~er ~ r a g h t s  --c f-wa y or eQs
- of placing spoil Ic. s toil  e~~~ r~cm -a t t ~~. :o~~-~ cos -~ were include

in costs for  the multiple purpo a- e ch-~rre!- C-asts -of clearing an
grubbing the spoil emoarnooo ent ar  ~~~~ri f in- a C :Caapmng of embani~~

- are inc.lThe-i in the co~-cc for cc Coca. rroic:.t ~-:n t-roj ec~~.

-‘

- _ 1__ _ _ 4  
~~~~~~~~~~~~~~~~ — --5 - —  ——
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TABLE ~5
- a SUMWLRY OF FIRST C0S~~ AND AI~~UAL CHARGRS

FLOOD PROTECTION
LIBERTY, TEXAS

ond 
- 

Item Unit ~uar4tioy :Unia cosa:

- Pc ioaru l first coso:
o TiTh

ing ~- Norm ca -Jn - -ers~ on a_ tah

-I. C - - Excavation CY ~-~,4 -  ~C 3 C  $
Ciear inc and gruching Ac ~ 5u.00

pes -, 
- P L O  v~;o0

i c  1-5 0 6~l,23’- C
nial - L IOOrL 0 L~ an-i gructar -~c 3o0 14~o- .ot; 2

- Stripoing CY 7i~, 430 0 .2;
rface . - - 

Spriggin g - -~~~~ - . 9 300 .30 1
Shaping spoil embani-unent LF 30 ,400 1.00

- - Pur4p ino plant s
North plant flGPM 40 c~ou oo
South plant MTPM 150 1;00-.00 2

Drain structures chru levees
- - North sluice 72” pipe w/gnte 4 6667.50
— South sluice “ -1 666~,5o

Subtotal 1,3
Conti ngencies , 25% 3
Tctal  - Construction cost

.ts j  30.0 Enganooring ari~ nesign

31.0 Supervision and ~-iministration

Total estizm~ted Federal fCr~t cost 1,7
Rounded 1.

No n-Fede ra l first  cost;
4-

01.0 lands and damage s
Rights—ot’---w ay Ac ~56 200.00
Pending areas Ac 1.1.93 100.00
Con t i r o L t ~ car it-s
Acquisition cost L.S.

T i- al - lar’uoo and —ic-triages 2

:rt -  5 ,
V 1 C 1 L J . 

-~~~~~~



TABLE 55 (cor~T’D)
S~J?4MARY OF YIRST COSTS AND ANNUAL CHARGES

000AL ELOOD PROTE C~I0N PROJE O’T
LIBERTY, ~~XAS

______________ Q y  Unit cos

Non..F~deral costs , (Cont*d)
02.0 Relocations -

Pipelines
G~~~~11 Cm-cT. C: o t t  line LF 380 $ 8.00
3 Humole Oil & Re I’g2 Corp -3~’

oil ~i’ono LF 1050 15.00
P 0--sf Cii CoarpA 3’ c-il line 3 LF 7- -0 15.00
c--~i1f 001 0:~o-ac - as oil lines LF 70 12.00
T~~.ao f~ oil line LF 380 12.00
Tevan; Co. 4’ oil line LF 380 8.00
Liberty ~ae wag~ e-Ltluent line LF 200 50.00
Gulf Oil Corp. telephone line LF 500 1.00

Subtotal - Relocations

Tcst~.1 R Loca:tnias

30.0 E giteer g~~~o0~~~~-i~-o

31.0 0-~~~~~ it-
-- r~ -r 0 0 a~ cio~ stration

Tota i ~:- ;i -o1a-;ed n;.i ..2~rcderaC first cost

-Total e- rt.acu- taoC pro ~eTh cost

Annual cklarges
Federal

T~~e~er~; and oa-c:t ration (2-7,/8% interest rate &
100 yr . o~oic r t .)

Total Federal araoa. -ao charges

L 

Non- Federal
t~~~~ T7~~ aro~~ anor-tization (3% ~rtenest rate &

100 yr. aznort.)
Operation a o r  - -cai r tenon c--a’
Majo: caa o- a-a~ n~rat
Total nor-- Federal c-ran 0i rlcac’L-oc-s

Total annual c car-ge

T~5t~~: Fric ~~~~~~~~~~~~~~~~~~~~~ 
— -

VI-2i2
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TYPICAL SECTION STATION 0+00 TO 20+00

0

~~1 0
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TRANSMISSION AND PIIvIPING FACILITIES

167. GENERAL.- In order to facilitate pollution abatement along
the Trinity River from Fort Worth downstream to the vicinity of Rosser,
Texas, a supply of about 8o million gallons per day of fresh water of
acceptable q.uali~y wouli be necessary at F~ -t Worth0 This water is
available ±~~.:,tr1 Tennessee Colony Reservoir and will be delivered by
pipeline to Benbrook Reservoir, 114. miles ups+ream from Fort Worth on
the Clear ForL~ of the Trinity River, Plate 62 shows a preliminary lo-
cation an~5. p ;ofile of the propDsed pipeiin~ . The use of Benbrook
Reservoir for terminal storage will en& 1e the pipeline to be sized
for average demand. rather than for a higher peak demand and will also
enable the regulation of the flows in the river in contrasting periods
of drought and excessive runoff.

166, PlIELi~E. .~ The water from nuessee Colony Reservoir would
‘be conveyed to Be~ b::~x..~c Rese.~ 2’oir ~~~rc~~gh an B1~--ir.~ch pipeline sized to
carry the average de raná . of 80 million gallons per day. This pipeline
would be approximately 98 miles long arci would cross three major water-
shed divides0 Two of the divides crossed by the pipelines, one near
Midlothian and one near Burlason, Texas, are about elevations 800 feet
and 750 feet, respec~ ively 0 The highest of the three divides at eleva-
tion 8~4.0 is the Clear Fork of the Trinity River eastern watershed divide .
The pipelIne would terminate just past this divide and would discharge
into an unnamed tributary of the Clear Fork that enters Beribrook Reservoir
from the east about one mile upstream irom the dam . The static head will
vary with the level of Tennessee Colony Reservoir from 577.5 feet with a
full conservation pool in the reservoir to 61~ feet with maximum drawdo’wn
to elevation 225,0, The static head with the conservation pool half- full
would be about 596 feet. The friction head developed in the pipeline while
pumping 80 MGD would he about 229 feet. Therefore, the total pumping
head would be about 825 feet when the conserva~Ion pool in Tennessee
Colony Reservoir was half full.

169. PUMPING PLAr~TS... The Teimes~ee ~~l~ny pumping plant would be
located about 6 miles above the dam and near Big ~~ o~ n ~~eek, sufficiently
in the main body of the rese•~~~ir where the silt load from the river and
its major tributaries will be considerably less by the time the water
reaches the pump station. Because of the length of the pipeline and the
large pumping head, three addi. ti~nal booster iping stations will be
required. The plants will be equipped with pumping facilities having
a capacity of 80 million gallons per day.
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170. ESTIMATED COST.- Based on Janua ry 1962 price level, the total
capital investment for the pipeline and the four pumping stations is
estimated to be $56,644,000 as shown in the following tabulation:

SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
FOR TRANSMISSION AND PUMPING FACILITIES

Unit : Total
Item : Uait : Quantity cost : cost

Pipeline M~Th 98 $1427,700 $14.l,914, 600
Pumping pla~~ Eac~i 4 650,000 3,400,000

Subtotal 11.5, 3lI~, 600
Oontingenc1e~ i~ , 329 ,, ~~~Totai first cost ‘ 5o,~~~,0di
Interest i~uring ooristrueti m None
Total inve nient 

~~~6~~,ooo
Annual charges

Interest on investhent (2-7/6%) 1, 628, 500
Panortization ( 100 yrs ) ioi,4oo
Power costs 89,346,000 KWH ©

9 mills /KWH 804,100
OM&R costs

k~ipe1ir!es (1% x fIrst- ~~st) 523,900
Pumping plant (2-1/ 2 % x r~ rst cost) 

-— 
106,300

Total a~~ual cl~a~ges 3,161#,’~00

The total annuai ~harge3 are estimated to be $3,164,200. This ~ iciudes
interest and an~ rtizatiort at the rate of 2-T/8 percent for 100 yc ars; the
estimated pove~ ~~sts basoCd cr~ a r5 ’.e of 9 mills per kilc’~.’ati hou r ;  and
the estImated anuus..l operation, maintenance ‘i-~i rep1a~~~ ent coGts . The
transmIseion ~~~~~~~~3 for delive~~ o~’ BC millico gallons per day from ‘I’~~:ie~~ ee
Colony Reservoir t’ Beobrook Reservo~r are estimated to be $35.24 pe~ acre-foot or 10.8 cents per 1000 gallons.
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