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1. INTRODUCTION.- Thiz zppendix presents the general geologic
features ¢f the baszin, foundztion condltloqs. and the availability of
construction materials with respect to the projects recommended in this
report for zuthorization. Alas presemted herein are the pertinent
design information, detailed cost estimates, and anmnual charges for
approrriate elemeri= of the recommended prciects for the Trinity River

Ba:z Ln.T<:

RELATIONSHIP OF THIS APPENDIX TO OTHER PARTS OF THE REPORT.-
This aypendlx is related primarily to Appendix I - Project formulation,
Appendixzx II - Hydrology, hydraulic desigrn, and water resources, and
Appendix V - Recreation and fiszh and wildlife. In general the co:zt
estimates given in this aprendix have beer adapted and adjusted for use
in determining the cost allocarion amalysis of project: considered in the
project formulation proces:zes presented in appendix I. Hydraulic design
information given herein is bazed on the detailed information contained
in appendix II. Recreation and fish and wildlife cost estimatesz given
herein have been uszed or have been adapted for use for projects ccvered
in appendix V.

3. BASIS OF COST ESTIMATES AND SUMMARY.- Unir prices used i
appendix are bazed or January 1962 price levels for comparable c¢
tion work in this area. The cost of lands; including improvement
and damages, is based on field rezults of zn-.ectior and appraisa
of individual areas Estimates of annual charges for the multiple
purpoze channel are included in proiect formulation studies given
in appendix I. Esrimates of annual charges for all sther recommended
projects are contained in this a2ppendix. The annual charges were
computed using an interesc rate of 2-7/8% for Federal work and 3%
for non-Federal work  The first cozt of the recommended projects
were amortized over z 100-year period. The total first cost of
the projects recommended in this report for authorization is esti-
mated at $900,747,000 -i which 5164,797,000 is for contingency
allowances. The locatiunz of the 1ndiv1dua1 proiects are shown
on plate 1, page 2

n b
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4. The following tabulation is a summary of first costs including
contingencies, engineering znd design costs, and supervision and inspec-
tion costs for project:s recommended in this report.

Project ! First cost
Multiple purpose channel,
including locks and dams §568,738,000 (1)
Lakeview Reservoir 31,180,000
Aubrey Reszervoir 34,073,000
Roanoke Reservoir 16,900,000
Tennessee Colony Reservoir 137,138,000 (2)
West Fork Flocdway 17,809,000
Elm Fork Floodway 16,823,000
Dallas Floodway Extension 14,327,000
Duck Creek Channel 5,024,000
Liberty Levee 2,091,000
Transmizsion and pumping facilities 56,643,000
Total $900, 746,000

(1) Excludes cost of locks, dams, channel and appurtenant facilities
required for navigation through the Tenneszsee Colony Reservoir,
estimated at $42, 884 420.

(2) Includes an estimated cost of $42 884 420 for navigation facilities
in reserveir.

5. AVAILABILITY OF CONSTRUCTION MATERIALS.- Sources considered
herewith are relevant to the availability of concrete aggregates, riprap,
and bedding material. The upper region of the Trinity River Basin, from
the northern extremities of the watershed, through Dallas and Tarrant
Counties, to the intersection of the Irimity River with State Highway 34,
has an abundance of conztruction materials. Crushed stone is available
from a number of commercial zources in Wise Ccunty near Bridgeport at the
northwest edge of the basin, and from guarries in Kaufman County near
Terrell to the east., That portion of the Trinity River traversing Tarrant
and Dallas Counties is flanked at various points by sand and gravel com-
panies producing from the Trinity River or its tributaries. The upper

Vi-3




central region of the Trinity River from State Highway 34 on the north,
along the Navarro-Henderson and Freestone-Anderson County boundary lines,
to Long lake, Texas, has limestone formations in Navarro and Freestone
Counties that could supply ample quantities of crushed limestone. Current
production is limited, being utilized primarily for highway construction;
however, the potential exists in these areas for production on a much
larger scale. In sdditiorn there are potential scurces of sand and gravel
along the Trinity River in these countiss which could be developed for
construction ¢f the pwoposad locks, dams,; rcads, etc. The lower central
region from long lake, ‘lexas, tc the junction of the Trinity River with
the northern Polk County line lacks any sizable commercial materials
presently being worked; however, a potential source of sandstone exists
in northern Walker County which could be used as a source for road and
riprap material. Hauling cf materials would be reguired from the existing
resources now being mined nesr Hearne, Temple, Waco, or from the
previously mentioned scurces in Navarro, Freestone snd Walker Counties,
depending upon the specific portior of the regioz in which construction
is being accompiished. Haul cdizstances would yrange from 50 to 70 miles
for sand and gravel, and from 25 tc 70 miles for crushed stone. Projects
to be constructed in the lower region from the rorthern Polk County line
to Galveston Bay would utilize potential sand and gravel sources located
adjacent to the Trinity River in Liberty and Sar Jacinto Counties; in-
volving maximum hauls of about 50 miles. Sand and gravel materials could
also be obtained from resources now being mined about 50 miles west of
Houston, or from near lake Charles, Louisziara. Eithsr resource would
entail a haul of sbout 100 miles.

MULTIPLE PURPOSE CHANNEL

6. OVERALL SUMMARY.- The <o*al cost of the multiple purpose channel
extending from the Houstcrn Ship Channel to the Riverside Drive bridges
in Fort Werth, Texas, in accordance with the plan of imprcvement described
in appendix III, is estimsted at $i68,?37,710, as summarized in table 1,
which excludes the #ost of channsl, locks, dams and arpurtenant facilities
required for navigation through the Tenness=2e Colony Ressrvoir. The cost
of the channel and mavigation fesatures in th: Tennessee Colony Reservoir
is estimated at $42,884,420, as shown in table 1. The cost of the navi-
gation features in the Tearesszse Coloay Reservoir are included in the
estimated cost of the Tennesses Colony Reservoirs for the purpose of
determining the allocation of cost to the reservoir project purposes,
which is considered in apperdix I. The estimsted cost of the multiple
purpose channel in designated reaches between the Houston Ship Channel
and Fort Worth, as given in table 1, is presented for use in determin-
ing the allocation of cost of the muitiple purpose chaonel, which is
also considered in appendix I.
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SUMMARY ESTIMATE OF FIRST COST FOR PROPOSED
MULTIPLE PURPOSE TRINITY RIVER CHANNEL TO FORT WORE

TABLE 1

% g C Head of
authorized

channel to

Upper reach 3
tof Wallisville :

reservoir to

Houston Ship
¢ Channel to

Cost upper reach :head of author-: Libverty to
classi- of Wallisville: 'uei Lhanrel Tennessee

ficati Reservoir Colony dam
ECE ion:

Tennessee

Colony dam

to Lock &

A c c ) L 4~ 272 cy.
number Item of cost : (0.0 %0 35.5) BTk to 233.5):
o - ~ 4 " &

.0) Lands & dama $ 51,300 $ 3,666,700 $ 3,900 $
——————————— 7~ A A an
Contingenceis 12,830 ?%E’§§‘ :,§Jg
Acquisition costs 7,300 403,730 f;,JOu
Total cost 71,430 5,067,120 47,400

(02.0) Relocations
e 2) Tlone |
~ )y
2) L
2)
Col lines 2)
Water & sewer lines 2)
Total relocations 2)
930 12
s . -
060 45
330 1
290 15,3
& 213,713 3
Co SSL““L’"J\JL“QO 20
- 367,217,380 10k, 948,
) &, - )
(30.0) Engineering 10,154,260 3
(31.0) Supervision & agmlﬁis¢ ation 15,498,610 5,08
Total including lands & damages "?F,”37 370 117,006
U.S. Coast Guard navigation aids 418,500

298,355,870

Total first cost including cost
of navigation facilities in
Tennessee Colony reservoir

Total first cost excluding cost
of navigation facilities in
Ternnessee Colony reservoir

298,355,870

6,771,690 7,68

(excluded)

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

NOTE: Costs of $435,000 were expended on the multiple purpose channel studies.




TABLE 1

ATE OF FIRST COST FOR FROPOSED
[TY RIVER CHANNEL TO FORT WORTH, TEXAS

i Tennessee
> Colony dam
bl to Lock &

Lock &
Dam No. 12

to Five-mile :

Creek
(27h.4 to
322.0)

: Five-mile
: Creek to & :

including
Dallas

:tarﬂnm

(3¢c.c

323 l)

Dalles
terminus
to
Dallas

4 Dellas i Fort wWorth

Nallas
floodway
(331.1

$ 1,970,350 $

492,590

119,470

2,552,510
J0oC (2) None
200 (2) 4,392,000 2,0
790 (2) 55,000
200 (2) 32,000
200 (2) N

(2) None

o (@) L,5479,000
350 2,112,930 12 ﬂ*l,\l 50
570 9,946,060
L70 163,330
380 8,287,290
+00 168,200
00 255,200
Lo 120,380
200  31,053,3% 83,958,980
+80 7,763,350 20,989,740
;86 38,816,740 104,948,720 20,0 10,606,370
260 l,lﬂs,OEO 3,988,050 1&3,)&3?0 léog,oho
10 2,251,240 5,087,030 & 30 15,170
570  ©3,5%,620 117,506,210 5,847,800 II,065,510  BI,BEE,500
500 294,000 47,000 4,500 1,500 7,500 24,000
57—0 42,884,556 117,653,210 5,%52,300 11,990,010 1*1,696 100 72,750,550
370 (excluded) 117,653,210 5,452,300 11,990,010 41,696,100 72,750,550 6,385,650 568,737,710
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The total estimated first cost including 25% contingencies

engineering, design, supervision and administration costs, and annual

charges of the multiple purpose channel are a

ESTIMATED FIRST COST
MULTIPLE PURPOSE CHANNEL
(Including Recreation)

s follows:

:Houston Ship

:Dallas to :

:Channel to Dallas:Ft.Worth

Total

Item
Lands & damages $8,410,250
Channel & canals 136,077,100
Navigation locks 186,046,900
Navigation dams Ll 820,150
Highways and bridges 26,457,480
Railways and bridges 16,614,000
Pipelines 3,290,230
Powerlines 594,600
Communication lines 182,540
Water and sewer lines 201,160
Access roads to locks and.dams 5,743,150
Permanent operating equipment 1,047,340

Buildings, grounds and utilities 2,797,040
Aids to navigation 470,000
163,460

Recreation 3
Total first cost $£3S,915,EOO

ESTIMATED ANNUAL CHA

$ 2,821,830 $ 11,232,080

22,626,190 158,703,290
35,563,600 221,610,500
14,607,800 59,427,950
33,855,400 60,312,880
18,181,260 34,795,260
585,180 3,875,410
379,200 973,800
1,107,400 1,289,940
604,800 805,960
909, 100 6,652,250
312,550 1,359,890
699,200 3,496,240
36,000 506,000
532,800 3,696,260

$132,822,310 $568,737,710

RGES

MULTIPLE PURPOSE CHANNEL

(Including Recreat

ion)

:Houston Ship
Item

:Dallas to:

:Channel to Dallas:Ft.Worth :

Total

(10 yr.constr.period)(4 yr.constr

Federal Investment

First cost $419, 428,100
Interest during construction 60,292,800
Total investment H?9,720,9OO
Non Federal Investment
First cost 16,487,300
Interest during construction 2,473,100
Total investment . 18,960,400
VI-6

period)
$112,621,ooo $527,029,1oo
762,100 7,054,900
i2Hf363,1oo 604,085, 000
15,221,300 31,708,600
913,300 3,386,400
16,134,600 35,095,000




ESTIMATED ANNUAL CHARGES (CONT'D)
MULTIPLE PURPOSE CHANNEL
(Including Recreation)

:Houston Ship :Dallas to:
Item :Channel to Dallas:Ft.Worth : Total
(10 yr.constr.pericd) (4 yr.constr
period)
Federal annual charges
Interest on investment $13,792,000 $3,575,400 $17,367,400
Amortization (100 yr life) 858,700 222,600 1,081,300
Operation, maintenance and i
major replacement 3420, 700 741,500 3,863,200
Total investment 17,772,400 L,539,500 22,311,900
Non-Federal annual charges
Interest on investment 568,800 484,000 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 Federal annual charges 745,000 655,500 1,500,600
Total annual charges $18,517,500 $5,195,000 $23,712,500

Note: 1Interest rates are 2-7/8% for Federal and 3% for non-Federal.

8. AREAL GEOLOGY AND TOPOGRAPHY.- The Trinity River Basin includes
the outcrops of formations belonging to the following geologic periods:
Pennsylvanian, Lower and Upper Cretaceous; Focene, Miocene, Pliocene, and
Pleistocene. The larger stream valleys contain deposits of alluvium of
Quaternary age, which includes Pleistocene and recent deposits. The
Pennsylvanian formations outcrop in the northwest corner of the basin and
dip stratographically to the northwest. The remaining formations, which
lie unconformably on the Pennsylvanian, dip easterly and southeasterly
following roughly the general directicn of the Trinity River from Fort
Worth to the mouth. The southeasterly dip of the strata is greater than
the general slope of the land and consequently, the outcrops of succes-
sively younger formations are encountered progressing downstream. These
formations outcrop in zones of varying width which traverse the basin
in a northeasterly direction as shown on plate 2. The topography of
the basin is depicted on plate 3, which shows that the general land ele-
vation rises gradually from a few feet above sea level near the mouth of
the Trinity River to about 550 feet on the interstream divides in the
vicinity of Dallas, thence the slope of the land increases to elevation
1250 on the divide in the northwest corner of the basin. Unless other-
wise stated, elevations given hereinafter refer to U. S. Coast and
Geodetic Survey mean sea level datum, which is zstablished 1.36 feet
above U. S. Corps of Engineers mean low tide datum near Anahuac, Texas.

VI-b6a
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2, reguired for comstruction and
channel fr"* the ou%kon Ship Chennel

9 . LANDS AND DAMAGES.- The
maintenance of the multiple purpos:
to the Riverside Drive bridges in F % Worth, Teugs, includes lands for

channel ri ghts—o*-way, constructio neintensnce cpo areas, &CCeSs
road rights-of-way, lock and dam s gublic-use sreac. The multiple
purpose channel involves all typss ¢ l~-‘ = heavily timbered areas
used for limited grazing to highlv ¢ Iarring and grazing lands as
well as areas classified as potanti
Worth area. The land values for : T

based on the findings of a gross 1 estats arpraisal made in 1951. The
channel wes divided into 88 segmentiz ani ea~: -sgmen* was investigated

by a survey team to detarmine the vpressnt T:uir market value of all required
lands.

strizl lands in the Dallas-Fort
ie purpose caannel project are

10. INTEREST TO BE ACQUIRED.~ Rezl estate interests for rights-of-
way, spoll areas, aad access rosds wou e zcquired on = perpetual. ease-
ment basis with mineral exp’cra**ﬁ” subcrdinated to the Govermment's right
to regulate such development iz & ranax hst will not interfere with the
primary purpose of the project. minera] interast with mineral
exploration prohibited thareon sh : cguired for the lock and dam
sites and public use areas. Since there are gevaral oll and gas producing
areas within this project ar=a, it is cozsiderad 4o be in the best interest
of the Govermment to place a moratorium on exp] ether than acquire
ownership of the minersls.

- ved

11. CRITERIA RELATED TC LAND REQUIREMENTS.- Channel rights-of-way
were computed on the vasis cf pr
the top of cut of the multipls
partly or wholly wishin & section
minimum of 50 feet of right-cf-way w
river. Channel exc a"=*;3n is bs
vertical and the additional 50 £
channel ghould he 5“’*1"
and also provide for pr
proposed channel allgun
areas of ”PVP”°J ,ands,
whenever practice
seversd lanls.

RO PR & - oo R -
f&:-”“ﬁj_éﬂh

12. Righits-cf-way for 1locl
locks, dams, esplanzies, rasers
roads would be provided £
sites., Iand requirensnts
righta-of-way 100 t¢ L‘(
tion, Where ew-st*rg
for the improved roads wi
rights-of-way would Te ms

ani dar sites includes lanis for the

and service roads. Access

to lock ané &an

o Ry
SRl o et
¢ lding

DEW I

13. A lard ar
stations to be _ceated

irs,

as requested by Comnander, t Guard Dis?
Louisiana. The cost cf ysy. : Leng LS
not explicitly included 1te tabls

e -




TABLE 2

LAND REQUIRED FOR MULTIPLE PURPOSE TRINITY RIVER
CHANNEL FROM HOUSTON SHIP CHANNEL TO
FORT WORTH, TEXAS

Rights-of-way (acres)

Spoil : Severed :

: : Lock &: %

Rool 3 : dam : Access :Public: areas : lands : Total
Number: Channel : sites : roads : use :(acrez)(1): (acres) : (acres)
Tidal 18 - - 205 200 - 423
i 288 - = 125 1,715 Lo 2,570
2 408 48 6 134 1,467 578 2,641
3 596 L8 83 50 1,221 1,410 3,408
L 585 50 15 112 1,284 1,01k 3,060
SA 170 30 2l 137 8o - 438
5B 1,116 30 - 13k 2346 - L,626
6 965 43 67 171 2,377 79 3,702
7 Th7 58 79 184 2,k95 836 4,399
8 L83 L 27 50 1,236 2,k27 4, 267
9 518 Lo 72 50 1,344 1,252 3,276
10A 58 30 122 137 4o - 387

10B - - - - - - -
11 - - Lh 187 - - 231
12 529 L9 61 112 1,000 12 1,893
13 431 L8 23 137 843 66 1,548
14 303 45 2 - 586 668 1,60k
15 149 L3 L6 62 S 85 696
16 217 Ll ok 124 Ly 107 960
17 565 51 6 12k 375 8ls 1,966
18 291 38 2 137 330 7 871
19 308 37 7 59 261 192 864
20 267 Lo 22 59 238 7l 699
2l 166 41 2 112 138 23 L82
(2) 151 2kk 395

Total 9,329 859 731 2,602 21,331 10,554 45,406

(l) Provides for both construction and channel maintenance requirements.
(2) Requirements for flood control purpose upstream of the spur channel
to the Fort Worth terminus.

VI-10
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F.,«.f‘--\;-m:g_'qf,h minir AARNY

ik. The plan of improvement Fcr < ole purpose
channel to Fort Worth, Texas, proroses 85 with
access roads thereto, inc¢,dlng recasss, 2 cilities be
provided along the route of the chaarel., Pralim astigation
indicates that a total of 2,350 acres ¢f land w ;;w bn reguired for
the public-use areas and atout 250 acrss would te requirei for accass

roads exclusively related theretoc.

15. The lands required in sdditi
channel to Liberty eas modified bty the

5 he lancés for the suthorized
r :
project have been included in the multi
+
o

eccmrenied Wallisville Reservoir
rie p.rpcse channel estimate.
Lands now under perpetual easemert to +the Feisral Governmernt for the
completed portion of the 9 X 150-fcot chanrnel +o Liberty project, from

the Houston Ship Channel to its upstream 2ndine at channe! mile 23.2

are sufficient for the proposed dsepering of the chanmel to 12 feet.

From channel mile 23.2 to Icck No. 1 located in the Wallisville Dam at
mile 28.3, approximately 18 acres of additicnal righis-of-way would be
required to provide for easing of s beni in %he river. The bend easing
was not provided for in the authorized channel project because the

river channel was then considered adeguate for navigation to Liberty.

An additional 34 acres of ri ‘,a-ohnway would be reguired for the multiple
purpose channel river cut-off alignment a®t Wallisville propcsed in this
report. Excluding the propose2i bend easing and cut-off channel alignment
at Wallisville, additional lands would nct be required for +the prcposed
deepening to 12 feet of the uncompleted chanrel :rtm channel mile 23.2 to
35.5. Between mile 35.5 and 4L7.4, the =z. the channel to
Liberty, lands would be required for ths ]

addition to the lands to be provided under
Liberty project.

Ve oo ,
]
0 H«

¢

16. For the purpose of %hic revort,
rights-of-way through the non-Faderal! Livi
required for the multiple pur
required lands through the ressrvoir ware dstermined on the same basis
as other sections of the chanﬂﬁ_g 8 of lands in the reservoir
required for the multivlie purpc: 3 were estimated as though
the reservoir were aot “c be constricted by Lc ests

17. Rights-of-way for the Dallas spur chesanel and turaning basi
are included in the rights-of-wey estimgt: {or navigaticn pool No. 17.
Rights-of-way for the Fort Worth spur channel and turning basin are
included in the estimate for ravigaticn vocl No. 21.

18. The channel rights-of-way and egcil areas within the Tennessee
Colony Reservoir are incluced in the lands regquired for the Tennessee

Colony Reservoir.

19. Construction spoil area raquirsments very with the method of
construction. Studies show that hydraclic drsdging would te the most
economic and practicable means of excavsting the multiple purpose

channel in the tidal section and poolz No. 1, 2 and 5. Hydraulic

spoil area requirements were computzld on ‘he ?;L*1¢6 ration that hydraulie
spoil can be economically placed 40 aa average dspth of 5 feet over the
spoil area. This would amount to atou 8,065 cupie yards rer acre

of spoil area.




20. Tie existing spoil disposal srsas for the completed portion
of the ananrel to Iiberty would be used for disposition of spoil
irecgel n Lnﬁﬂn,-. the exisiing channel bet v--n tne Houston Ship
Cheppel ané channsl mi;e 23.2, Yo spoil would be placed on live
oyster teds and ;STC foot operningz betysen gpoil areas would be
provided at intervals of 350C faet for the channel reach between the
Houston Ship Chanrel and Smith nt. Spoil dredged from the

channel in da-;is"imle Rescrvois 13 ve deposited In adjacent

¥
low arsas in tha reserwu_r;

rorn the cut-cff below the
Wallisville dam and the river T charrel at the town of
Welllsville would be deposited 4 acras of spell area adjoining
the Wellisvillie Reservolr edjs o the proposecd cut-off charnels.

21, Spoil drsdged from the channel through the Livingston
rezssryolr would be deposited iz the reservoir at separated areas
loceted a minimum disiance of 300 feet Irom the channel. Iand

¥

¢
requirensnts for spoil dispcsal areae in tze Livingsion reservolr
+hat BC6E cubic yards of spoil can
<

be placed on each acre ¢f spoil area.

S b aesR A e s Sy ds .
vere besed on the assumptlon

L - wad

channel in pocls Ne. 3,
land based dragline

1 would te cast into

res exception that some
ar diversion dams

rad Dy the ?rﬁposﬂq

were computed
avarage

24,2700 cubic
aYea.

intaregt in land required Ior
a puarpose channel from the
? 4.

1
V%T~vu¢

Houston Shix would involve about 45,406
acras surmarlzed fo poacls in table 2. A summary
of the estirated Lirs and damages excludiag costs

£ public-uze aress Manle & gives & summary of

2 1
ats 3 wouad be provided in con-
Tha cost: of theze lands and
ncluding a contin-
tagd $727,080 for acquisition

nection w
demmger gIvVen 1in
gency

costis.
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TUMMARY CF EST. T FOR LANDS & DAMAGES REQUIRED
ULTTPLE PURPCGGE TRINITY RIVER CHANNEL TC PORT WORTH,TEXAS |
|
7 7 g €3S doads ¢ T 3 z :
: Channel R. O, W, :Lock & Dam Sites : R. o. W. : Construc Spoil Damages: Total . Acquisition :
Pool No. : Acres : Cost  :acres : Cost : Acres : Cost : Acres : Cost :Acres : Cost : Cost : Cost 2
Houston Ship Channel to Upper reach Of Wellisville Reservoir (Mile 0.0 to Z'}.}!
Tidal b1 3,500 - soglg - ;(1 200 sx.,oc))o - #0(1) " 3021) $16,000 43,490
1 32 - o(1 - o(1) - o(L - o(1) - o(1) 3,200 510
Total Cost - (Mile 0.0 ) “2?".735‘, b

Upper Reach of Wallisville Reservoir to head ol Authorized Chaanel tc Liverty (Mile 35.5 %o 47.4 {
T 25,600 - T - o n%‘m%—u. 5 R = o(1) W2 33,150 187,370 38,610 {

Heaa of Authorized chasnel to Liverty to Teunessee JJlﬂn‘I' oan SMilc 47.4 to 233.5 .
3 2 o) €320 Lo 10,300 6 1,330 LIWET 176,040 - (2) 578 75,140 326,570 k0,120 !
f 3 996 5 4o 6,000 33 10,370 762 57,150 459 34,430 L,k10 112,500 292,270 53,730
4 585 50 7,50 15 2,25 067 63,300 617 58,620 1,01% 86,190 296,390 47,170
SA 17c 30 5,000 21 k200 None None 80 7,600 None None 51,800 4,420
58 1,1l6 30 <,000 - (3) 3,346 434,930 - (2) Hone None 613,360 71,870
; 6 965 83 5,600 67 13,400 1,34k 156,500 1,033 118,50 75 13,060 §,3% 96,50
T T47 33 5,000 79 75900 1,618 172,710 77 63,370 636 & 423,020 67,440
L 8 a3 o 4,400 27 4,050 9 126,900 2% 35,960 2,s27 609, 340 €7,470 |
9 518 40 6,000 72 10,30 912 101,090 k25 46,750 1,252 352,430 51,520
10A 58 8,410 30 4,500 122 13,300 None None 40 4,400 None 10 4,000
Total Cost -(Mile 47.4 to 233.3) 3,550, BT
Tennessee Colony Dam tc Lock & Dem No. 12 (Mile 233.5 to 27h.4) |
ws - —ok) - %) - 2 - o(4) = o(s) = o(%) o(%) o(%) |
11 = o(i) - o(k) bk 6,600 - o(s) - o(L) - o(L) 6,600 T0¢
Total Cost - (Mile 233.5 to 27k.h) B, 500 700 !
Locic & Dam t
12 529 182 323,790 20,500
1 431 w6 272,450 22,530 }
14 303 668 252,650 25,660
15 145 és 229,350 10,140 {
15 217 107 345,130 13,350 !
17 132 106,470 6 - 272 112,330 340 10,110
Total Cost - (Mile 2';13.1. to 2 1,%1«",’5( 16,36 E
Eive-mile Creex to acd including Dmllas Terminus (Mile 322.0 %o 326.7)
I 195 115,000 - - = - - of5) 130 57,200 292 121,180 292,460 |
Dallas Terminus to Dallas Flooawny (Mile 326.7 to 331.1)
X 153 149,090 - - g - - (5) ok 251 116,610 231,1 3,490 |
Dallas Floodway (Mile 3311 t e
5 O] P2 5 32, 300 c = {5 118 75,4 26 16,640 284,950 5,340
Dallas Flcoodway Lo and includiag Ft. Worth DPerminus (Milc
S 104 B3, 400 - - = < = o) 212 135,800 &7 30,0 5,810
9 304 215,500 37 4,900 = o(3) 261 137,030 2 100, 300 12,350
20 267 133,500 31,000 - o(s) 238 89,250 71 26,63C 16,260
21 166 53,000 z 1,000 - (%) 132 51,750 23 3,620 5,320
Totsl Cost - (Mile 33; s y 3%,55C
Fort Worth Terminus to and including Rlverside Drive Bridges (Mile 362.8 to 363.5)
Tonurol
15% T2y 5K - - - - - - - - Shk 92, 50C 167,000

Reservolr have been excluded. |
“hannel

of floodway.
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SUMMAEY OF FIRST COBT
FUBLIC-USE AREAS

FORT WORTH,

TABLE &
FOR LANDS AND DAMAGES REQUIRED FOR
FCR MULTIPLE PURPOSE CHANNEL TO

TEXAS

2 2 « Wpit : Total
T<em sQuantity: Uait cost . cost
Houston Shiv Channel to head of Wallisville Reservoir (Mile 0.0 to 35.5)
Public-use ares 75 Acres  $150 $26,300
Access rosds 30 Acres 150 4,500
Severance azrea 3 Acres 150 500
Total 31,300

Acquisition cosus

Pocal

3,300
35,600

~0 head of authorized channel to Liberty

- N » E Sand YN B e
Feal of Wslilisville Raservoir
;

(WS

T
\Mile 35.5 To 47.4)

Public-use ares
Acquisition cost
Total

channel to

125 Acres 250 31,300
1,900

33,200

Liberty to Tennessee Colony Dam (Mile 47.L4

A Bl > Tl -,
access road

Severance area
- -
sote

125 Acres 300 37,500
50 * 225 11,300
350 B 200 70,000
450 = 150 67,500
50 " 135 6,800
50 " 125 6,300
o i3 300 2,700
21 " 200 4,200
9 ¥ 225 2,000
33 i 150 5,000
12 5 135 1,600
8 B 200 1,600

216,500

begulsition costs 19,000
Total 235,500
Tennegsee Colony te Lock & Dam No, 12 (Mile 233.5 to 27k, Ql
Public use area 175 Acres 150 26,300
Access roed 2 Acres 150 1,800
Severance areea 1 Acres 150 200
Total 28,300
Acquisition cost 3,000
Tota 31,300




TABLE k4 (CONT'D)
SUMMARY OF FIRST COST FOR LANDS AND DAMAGES REQUIRED FOR
PUBLIC-USE AREAS FOR MULTIPLE PURPCSE CHANNEL TO
FORT WORTH, TEXAS

s 2 Unit : Total
Item :Quantity: Unit : cost cost
Lock & Dam No. 12 to Five-mile Creek (Mile 27h.L to 322.0)

Public-use area 100 Acres  $750 $75,000
" 50 . 500 25,000
- 50 k 350 17,500
" 50 . 300 15,000
. 125 . 250 31,300
? 50 S 175 8,800
v 50 " 150 7,500
Access roads 2L e 750 18,000
c 12 " 500 6,000
" 12 . 350 4,200
" 2l E 300 7,200
# 12 - 175 2,100
Severance area 10 i Loo L, 000
Total 221,600
Acquisition cost 9,100
Total 230,700

Five-mile Creek to and including Dallas Terminus (Mile 322.0
to 320.7) - None

Dallas Terminus to existing Dallas Floodway(Mile 326.7 to 33Ll.1)- None

Dallas Floodway (Mile 331.1 to 338.8)

Public use area

Access road

Severance ares
Total
Acquisition cost
Total

Dallas Floodway to & including Fort Worth Terrminus(Mile 333.8

125
12
1

Acres 850 106,500
Acres 850 10,200
Acres 850 900
117,600

2,200

119,800
to

362.5)
Public use area

Access road
"

Severance area
Total
Acquisition cost
Total

50
150
9
21

3

Acres 850 42,500
r 700 105,000
. 850 7,700
X T00 14,700
e 700 2,100

172,000
3,700
175,700

Fort Worth Terminus to Riverside btridges (Mile 362.8 to 369.8) None

Total (Mile 0.0 to 369.8)

VI-15
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26. SUMMARY OF CHANNEL AND CAMNALS (INCLUDING CCST).- This section
includes information regarding the desigrn and cost of the multiple purpose
chanrel +o Fort Worth, Texas, coneidered in deterrining the cost for
clearing and grubhing of the channel rights-cf.way, clearing of gpoil
areas, snagging in river sectionsz, removal of abaadconed structures,
construction of tritutary inflow drop structures; charnel excavation,
navigation pools Nos. SA and 10A, river diverszion dams, channel bank
revetment works. The at of the multiple purpcose channel work totals
$124,129,110, as shown in tabls 5. Plates & through 15 show the plan
and profile of subisci chamnel and location of 1ocks and Jams.

27. CANAL DESIGN ”““HRMAT’OV The d«zign cf the multiple purpose
channel is based primarily on tre requiremen's icr pavigation and flood
control. Channel.g!:ze ‘qrﬂu.anxon s*udies for navigaticn show that a
channel having dimensicas of 12 feei deep and 150 feet bottom width
would be the most econcmical for modern barge navigation required to
transport the prospeciive commerce on the channel. Detalled channel
design informav-, i givan in table 3 ¢f appendix II, Hyirology,
hydraulic Zesign, and water rescurce:. The chennel capacities for

+

'

’!’ LJ.. U
»Q L %

various reaches of the multiple purpose chargel “rom the head cf
Wallisville rezervoir to the lower end of the Fort Wortn floodway
are as foilows:

length : Deaign discharge
Reach :in miles capacity (C.F.S.)
Bead of Wallizvilie ressrvyoir ta
Tentassee Colony rezervoir 1994 5,000
Head cf Tan yoLr
to Eaet F 29,5 32,000
Eagt Fork ck
Creek jun 22,0 27,000
White Rock Creek junrtion tc
Eln Fork Jjuncticon i 23,000
Elm Fork Junetion tc Fort Worzh
flcciway 32.5 15,000
VI-16
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28. The plan of improvement provides for modification of
the authorized channel to Liberty project by deepening to 12 feet
the existing and uncampleted portion of the 9 X 150-foot project
channel from the Houston Ship Channel to channel mile 35.5 at the
upper limits of the recommended Wallisville Reservoir. In this reach
the plan provided for realignment of the nhannel to Liberty project
in the vicinity of channel mils 25 > g channel 12 feet
deep and 15C feet wide across rer £2 meet the minimum

channel aligument criteris of | :angent
reaches. Curve easging of th= Lo Libverty

o

was not provided for in connscti
The plan 8lsc proposes a major riv ér ETU* : sville, Texas,
extending between channel miles 29.3 and 31.2 a= shown on plate 4, and
provides for s channel 12 fee® deep below elevation 1.0 and 15C feet

yexrty projects

wide on the proposed river cut —oft alignment, The Wallisville Reser-
voir project provides for co tion storage ‘L‘wae* elevation 1.0
to 4.0 gbove mean ses lsvel. wh NS ication of the
suthorized ses-level channel tc Litsrty tk= mi ‘mwn

elevation of 1.0 for the procjsct channel f 1 g
channel mile 28.3 to the hegd of authorized project iT channDL mlle h7 b,

29. At channel mile 35.5, the proposed 12 X 150-foot uncompleted
channel to Liberty project joins with the proposed muitiple purpose
channel which would have =z w:dth of 30C feet, at bottom elevation minus
23. Below mile 35.5, the proposed 12 X 150-foot channel to Liberty
is located generally in the Trinity River chsnnel and no enlargement
of the Trinity River is proposed. Flows from the multiple purpose
channel at mile 35.5 woula discharge inftc and flow in the Trinity River

v (e

ar
channel through the Wsllisville Resery to a gate controlled river
diversion channel leading to Trinity Bay, as shown on plate k4.

30. The multiple purpose channel upstream of channel mile 35.5
to the Tennessee Colorny Dam weculd have a capacity 1o pass & maximum
discharge of 45,000 cubic feet per sszcond. The bo*tom width of +he
channel would be decreased to g minimum width of 150 feet st the
Livingston Dam, and upstresm thereof excerting several resches whers
the channel would have & bottom width of 200 f=et. Th= plan of im-
provement proposes that the multiple purpose channsl be formed at
channel mile 96.94 below tha Ilﬂxng; ton Re=szervoir Dam by the joining
of the flood release channel =xtending from the f.;.J y near the es
end of the Livingston Dam and the navigation cha:wel extending from
the west end of the dam as shown on plates 5 snd 6. The plan provides
for the navigation chamnel, 12 f==t deep and 150-foot bottom width
at elevation 89 to extend throughout the Livingston Reservoir to lock
and dam No. 6 at channel mile 147.92, where it would join with the
multiple purpose chanrel.

31. A similar divergence of charnnels would be provided below
the Tennessee Colony Dam at channel mile 22G.70 as shown on plate &.
The navigation channel, 12 feet de=ep and 150-fcot bottom at elevation
223 would extend throughout the conservation pcol of the Tennessee
Colony Reservoir, thence, 12 feet deep and 150-foot bottom at elevation
258 throughout the navigation pool No, 11 in the flood storage pocl of
the Tennessee Cclony Rezervoir to lozk and dsm No. 12 at channel mile
274.5 where it would join with the multiple purpose chanrel.




ey el [

spur channels, 12 feet deep by 150

32. The plan provides for
feet wide, extending to and including turning basin, 400 feet square,
A

at Dallas and at Fort Worth. floodway channel with no provisions
for navigation would extend from channel mile 362.8 upstream to the
lower end of the Fort Worth floodway extension at Riverside Drive
bridges over the West Fork.

. NAVIGATION POOLS NOS. SA & 10A.- The plan of improvement
for the multiple purpose chanrel proposes two locks to overcome a
total 1lift of 71 feet at the Livingston Reservoir igam to prov.de
for 100 percent navigation through the reservoir when conservation
storage is full to elevation 131.0 or deplete’ to elevation 101.0.
Preliminary subsurface investigation indicates that foundation con-
ditions are inadequate to support adjoining tandem locks and further-
more the tandem locks would cause delays in transits of barge tows
through the locks. The plan vrovides for the upper lock No. 5B to
be located in the Livingstor BPam and the lower lock No. 5A to be
located about 6300 feet downstream of the upper lock, with an earth
levee extending between the locks to form navigation pool No. 5A,
generally as showvn on plate 16 on page 3<.

34. The levee would have a top elevation of 110 and be constructed
of channel spoil material. A service road would extend on the levee to
both locks. In conjunction with the side hills on the opposite side of
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 betwean these elvations wculd provide a water supply for adverse
lock opersation that may occur at lock No. 5A. When conservation storage
in Livingston Reservoir is depleted “o elevation 103, the gates of lock
No. 5B would remein open and barge tows would be able to traverse pools
No. 5A and 5B without deley tc nevigation. During the drought period
when the gates of lock No. 5B aras open, water supply for operation of
lock No. 5A would be drawr from the Livingston fteservoir.

35. The reservoir would average about 1200 feet in width and have
a length of about 6000 faat. The nevigation channel would be 12 feet
deep below elevation 101 and have a bottom width of 150 feet. It is
considered that barge tows would not encounter any unusual delays in
navigating locks Nos. 5A and 5B and “he intervening navigation pool
No. S5A.

36. The reservoir would sarve to dampen any adverse surges re-
sulting from the emptying of lcck No. 5B. It would alsc provide
temporary storage for run-off from the side hill drainage area of
about 630 acres until such storage cculd be released through lock
No. 5A. The cost to shape the snoil materials into graded levee
form is provided for in the cost of channel excavation.
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37. The plan provides for navigation pcol No. 10A, 1o be con-
tained within a leveed rese*v-‘r aree. as shown on plate 17. Tre
reservoir would be about 1100 feet wide and 2600 feet long providing
storage to a minimum navigation elevation of 235 and 2 maximum
elevation of 237. Storage between these elevations would prcvide a
water supply for adverse lock operstion that may occur at lock No. 10A.
When conservation storage in Tennsssaze Colony Reservoir is depleted
to elevation 237, the gates in loc No. 10B would remain open and
ocls 10A and 10B without delay.

S (f lock No. 10B are open,
10A would be dvawa from the

g2 p
During the drought period when th, gat
water supply for operation of lock No
Tennessee Colony Reservoir.

38. The proposed reservoir would be constructed of charnel spoil
materials to a top elevation of Zhk and of sufficient width to dispose
of the spoil materials. The navigation channel would be 12 fee
below elevation 235 and have s bottom width of 150 feet. The res
voir would be of variable depth, z2veraging about 10 feet deep below
elevation 235, and would serve o dampen eny adverse surges resul
from the emptying of lock 10b under all conditions of stcx 2
Tennessee Colony Reservoir

39. DIVERSION DAMS.- Eighty-one dems would be reguired for the
multiple purpose channel. Construction of each dam would require
approximately 86,000 cubic yards of channel spoil material., River
diversion dam costs include the cost of hauling and placing spoil ir
the dam. The estimate is based on a unit price of $0.15 per cubic
yard. Top of dams would be constructed to the elsvation of the flood
of record. Dams will have & larg two huncred feet gregter than
the distance between tops of ban e river meesured slcng the
aligmment of the dam. lates &4 h 10 show the location of the
proposed river diversion cams.

¢

LO. CHANNEL BANK REVETMENT WORKS
channel bank revetment works conzidered
channel as discussed ia apperdix 11T,

side banks of the sharper curves ard ad] 1

tangents on each end of tae curve:z Le re

of the channel banks. Tre “r*‘::t;o“ of k

ness of quarry-run stone ranging Iron to 0
extending from two feet above rpormal p avs to : ie

of proposed channel. The channel from m:la hS to lock a darm No. 2
traverses a reach of the river that iec anow actively eroding the river
banks. Extensive bank revetment works in this reach are trcposed
extending for a distance of abcut a mile below lock & dam No. 2, as shown

on plate 18. Plates L4 and 5 zaow the locations of all p"opossi
hank revetment works.
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41. SUMMARY OF NAVIGATION LOCKS (INCLUDING COST).- The plan of
improvement for the multiple purpose channel provides for construction
of 22 navigation locks in addition to the lock provided for in the recom-
mended Wallisville Reservoir project to serve in conjunction with the
proposed navigation dams and the Wallisville, Livingston and Tennessee
Colony Reservoirs to provide for navigation to Fort Worth, Texas. The
locations of the propcosed locks are shown on general plans, plates 4 thru
11, and in profile on plates 12 thru 15, page 18 to 29. The first cost
of the proposed 22 locks is estimated at $161,705,560, as shown in table 6.

TABLE 6
SUMMARY OF FIRST COST OF NAVIGATION LOCKS
REQUIRED FOR MULTIPLE PURPOSE TRINITY RIVER CHANNEL
TO FORT WORTH, TEXAS

Lock : Size of : Normsl
number . lock {ft.) r Life {(£5.) : o5t

Houston Ship Channel to upper reach of Wallisville Reservoir (Mile 0.0
to 35.5)
i 84 x 600 L (1)

Upper reach of Wallisville Reservolr to head of authorized channel to
Liberty (Mile 35.5 to W7.h) None

Head of authorized channel to Liberty to Tennessee Colony Dam (Mile L7.h4
£ 2335}
2

84 % 600 12 $ 8,2k0,500

3 84 x 600 20 8,885,720
4 84 x 600 ol 9,575,610
5A 8 x 600 L1 9,673,700
5B 84 x 600 30 11,328,120
€ 84 x 600 7 8,757,490
7 84 x 600 30 9,338,030
8 8k X 600 2l 8,580,720
9 84 x 600 18 7,504,280
10A 84 x 600 25 8,818,k00
Total 90,702,570

Tennescce Colony Dam to lock & dam No. 12 (Mile 233.5 to 27h.4)
10B 84 X 600 2745 10,424,090
11 84 X 600 Te5 9,521,970
Total ”—"')) oL6,060
Lock & dam No. 12 to Five-mile Creck (Mile 27k.4 to 322.0)
12 B X 600 1% 7,170,470
13 84 x 600 ok 8,801,880
14 8k x 600 18 1,913,280
15 84 x 600 18 7,563,650
16 8L x 600 12 6,546,180
17 84 x 600 16 [,0l2,610
Total 15,098,070
VI=-3(
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TABLE 6 (CONT'D)
SUMMARY OF FIRST COST OF NAVIGATION LOCKS
REQUIRED FOR MULTIPLE PURPOSE TRINITY RIVER CHANNEL
TO FORT WORTH, TEXAS

Lock - Size of : Normal g
number : lock (ft.) s 1ife (£e.) : Cost
Five-mile Creek to Dallas terminus (Mile 322.0 to 326.7) - None
Dallas terminus to Dallas floodway (Mile 326.7 to 3311;1 - None
Dallas floodway (mile 331.1 to 338.8)
13 56 X LOO 2k $5,973,800
Dallas floodway to Fort Worth terminus (Mile 338.8 to 362.8)
19 56 X 400 25 6,353,500
20 56 X 400 28 6,859,340
21 56 X 40O - 28 6,772,220

Total 19,985,060

Fort Worth terminus to and including Riverside bridges (Mile 362.8 to
369.3) .- None

Total - Mile 0.0 to 369.8 $181,705,560

Note: Estimated first costs are based on prices as of January 1962.
(1) Costs for a lock 84 feet wide by 600 feet long are included in
Wallisville reservoir project recommended in separate report.

42, LOCK DESIGN INFORMATION.- The lock sizes selected for the
proposed multiple purpose channel are based on a project formulation
lock-size study, given in appendix III. The study considered the size
of barges and probable make-up of the barge tows that would be used
for movement of the prospective commerce 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
84k 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 400 feet long would be
most feasible for the channel upstream of Dallas.

43. A lock 56 feet wide by 40O feet long is recommended for
Wallisville Dam in the Chief of Engineers report contained in House
Document No. 215, 87th Congress, lst Session, to serve the needs of
navigation to Liberty, Texas, with such modification thereof 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 that the prior recommended 56- x 400-foot lock would not serve
the needs of prospective commerce on the multiple purpose channel at
the Wallisville Reservoir Bam, and that a 84- x 600-foot lock would be
most feasible at the Wallisville Dam. Accordingly, the plan of improve-
ment for the multiple purpose channel provides for an 84- x 600 foot
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multiple purpose channel provides 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, 84 feet wide by 600 feet long, in the Wallisville Dam,
as set forth in the report of the District Engineer, accompanying
House Document No. 215, 87th Congress, lst Session.

L., The plan of improvement proposes that 18 locks be of the
Arkansas River gravity wall type design, and that four locks, Nos. 5A,
6, 10B 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 400 feet long 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 10B, which
illustrates the typical features of the other U-frame type locks Nos.5A,
6 and 11. Plates 23 and 24 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 bearing piles, battered in two
directions to withstand lateral loads. With respect to the "U"-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 walls, 20
feet maximum in length have been provided.

45. The requirements for diversion and care of water during
construction of the several locks and dams varies at the several sites
because of topographic differences, character of subsurface materials,
and frequency of high river flows. Based on preliminary investigation,
it is considered that 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.

46, 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 18, page 35.

Lock No. 5B and Lock and Dam No. 19, plate 16, page 32.
Lock No. 10A and 10OB, plate 17, page 3k.

Lock and Dam Nos. 6 and 11, plate 25, page U6.
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k7. The estimate of cofferdam cost is also based on the proposal
that one cofferdam be provided for construction of both lock and dam
with cost of cofferdam construction and dewatering proportionally to
the lock and dam on the follewing basis:

a. Allocate to lock cost, the estimated cost of providing
a separate cofferdam and dewatering required for construction of the
proposed lock.

b. Allocate to dam cost, the difference in estimated cost
of providing a cofferdam and dewatering required for construction of
the proposed lock and dam compared to the cost of providing the coffer-

dam and dewatering determined in "a" above for lock comstruction.

LB, The estimates of costs for diversion of river flows during
construction are based on available topographic maps. An outline of
the lock and dam unit was located at the proposed lock site on the
alignment of the proposed multiple purpose channel shown on the
topographic map. Where it apperared that the existing river channel
would provide for river flows during construction of the lock and
dam, no costs were provided in the estimates 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 seepage from the
subsurface earth materials.

49. The plan of improvement provides for both upstream and
downstream guide walls to be 400 feet long for the 84 x 600-foot
locks and 300 feet long for the 56 x 40O-foot locks. Concrete
block or riprap paving on filter blanket would be provided at the
base of the guide walls to prevent erosion and scour, also on the
sloping banks extending both upstream and downstream of the landward
lock wall to the ends of the guide walls to a height of 5 feet above
the respective pools. The guide walls for all locks would be of
similar design as proposed for the Arkansas River locks. Plate 19
shows a plan and section of the proposed guide walls.

50. The upper guide wall of lock 5B would extend to elevation
138.0 or 7 feet above maximum conservation storage in the Livingston
reservoir. The upper guide wall of lock 10B would extend to elevation
269.5, or T feet above maximum conservation storage in the Tennessee
Colony reservoir. The upper fuide walls would be inundated by flocds
having a frequency of once in six years. Flood storage to elevation
285.0 would occur once in 100 years, and it was considered uneconomical
to provide guide walls to elevation 285.0.
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51.  Upstream and downstream guide walls would be of similar con-
struction, the downstream wall differing from upstream wall in that 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 debris and to dampen the
vibrations from impact loads.

52. Both the upper and lower miter sills of the proposed 22 locks
excluding lock No. 1 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 fifty (650) feet for the 84 x 600-foot
U-frame type locks 5A, 6 and 1l and the gravity type locks, excepting
lock No. 5B.

b. Six hundred and seventy (670) feet for the 8L x 600-
foot gravity type lock No. 5B in the Livingston dam and the U-frame
lock No. 10B in the Tennessee Colony dam to provide for the proposed
prtective gate guards at these locks, as subsequently described.

c. Four hundred and thirty-five (h35) 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 1OB in
the Livingston and Tennessee Colony dams, respectively, consideration
was given tu the advisability of hinged 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 apart 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-
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.

54, Gate guards would be trussed structures, approximately 2.5
feet deep and designed to withstand an impact load of 250,000 pounds.
The guards would be located 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 actuated by a mechanized device
recessed 10 inches in each wall. When the gate guards are in pro-
tective position, they would be mechanized to fluctuate with the
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respective pool levels. When the upper gate is in open position, the
gate guards would rest on the lock floor. The gate guards would be
synchronized with the upper gate. The plan also provides for a complete
set of stop logs and stiff leg derrick at each lock for use in
maintenance of the upper gaste, which could also be used in an extreme
emergency in the event of a gate guard failure and subsequent damage

to the upper gate.

55. All miter gates would be horizontally framed. For estimating
purposes the heights of the gates were considered from one foot below
the top of the sills to two feet sbove the upper pocls. The majority
of upper gates are identical in height and wculd ve interchangeable with
locks of corresponding widtks. Spare lover gates may be sectionalized
to permit later assembly into complete gates of heights reguired.

This planning is desirable to provide spare gates to shorten the time
navigation would be stopped in the event of serious damage to a set of
gates. While it is not practical to provide spare gaies for each set
of service gates, standardizing the upper gates and sectionalizing the
lower gates would permit a limited number of spare gates for the navi-
gation system. Hydraulic equipment is used to operate tainter valves
and miter gates with electric motors providing power.

56. Trussed stop log bulkheads have been selected as the type
of closure equipment to be used at the locks. Excepting locks 5B and
10B, closure systems for Tririty River locks are not required to pre-
vent loss of pools. It is therefore, not essential thet closure
equipment be aveilable at each lock site. To meet this requirement it
is proposed to provide sach lock with the necessary fixed equipment
and to provide closure eguipment at selected storage points. This plan
anticipates division of the system into groups of locks. Central storage
yards would provide transporting aad lifting equipment, =snd a suf-
ficient number of stop logs to close one end of any lock in the group
of locks served by thst storage point. Spare gates, valves, valve
bulkheads, pintle, hinges, etc., may alsc be located at centrel
storage yards. "“ld& walls on the land side would be gravity walls
similar tc the first monoliths cf the guide walls beyond the ends of
the intake and outlet moncliths.

57. The plans for lock Nes. 5B and 10B, located in the Livingston
and Tennessee Colony Reservoir dams, respectively, provide for extend-
ing the upper gate bays and & portion of the lock walls to the top of
respective dams at elevation 140 and 305, generally as shown on plate 21.
The top of the dems would be widened to form esplanade, 100 feet wide
by 200 feet long, on both sides cf the lock structure. A single lane
bascule bridge would be provided at “op of the gate bay walls to pro-
vide a crossing of the locks for such purposes, as cperation and
maintensnce of the lock structures,; and inspection, maintenance and
repair of the earth dams, as may be regquired.




58. Excluding locks Nos. 5B and 10B, the other locks would
have a 150-foot square esplanade adjoining the upper gate bay land-
wall which would have a top elevation equal to or greater than the
lock wall elevation and would connect with the access road to the
lock sites.

59. The plan provides for minimum berm filling behind 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 tailwater ele-
vation of the design operating discharge of the multiple purpose
channel at the downstream end of the landwall. Typical illustrations
of the berm behind the land lockwall are indicated on site maps shown
on plates 16, 17, 18 and 25.

60. - ESTIMATED COST OF LOCKS.- Detailed estimates of first costs
of a 84 x 600-foot gravity type lock No. 4, a 84 X 600-foot U-frame
type lock No. 6, and a 56 x LOO-foot gravity type lock No. 1S are
shown in table 8. The gate and valve machinery and electrical costs
were established by application of the Engineering News Record Cost
index factors to costs of similar items of construction of prior
projects. The detailed estimates of costs shown in table 8 are
typical illustrations of determing the estimated first cost of the
other proposed locks, copies of which are excluded from this report
to eliminate more or less repetitious material. A summary of the
estimated first costs for each of the 22 proposed locks is given
in table 6, page 36. ’
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61. SUMMARY OF NAVIGATION DAMS (INCLUDING COSTS).- The plan o
improvement for the multiple purpose channel provides for the constm
tion of 17 movable dams and one overflow dam, to serve in conjunctio:
with the proposed navigation locks and the Wallisville, Livingston
and Tennessee Colony R :servoir pams, to form and maintain navigation
pools that would overcome the fall of the river to provide for navig:
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 4 through 11, and in profile on plates 12 through 15, pages 1
to 29 . The first costs of the proposed 17 movable dams and the ove:
flow spillway dam No. 11 is estimated at $45,491,000, as shown in tal

TABLE 9
SUMMARY OF FIRST COSTS OF NAVIGATION DAMS REQUIRED FOR
THE MULTIPLE PURPOSE CHANNEL TO FORT WORTH, TEXAS

Dam F Number and size :

No. of tainter gates (ft.) : Cost

Houston Ship Channel to upper reach of Wallisville Reservoir (Milqil
to 35.5)
il L - L4ox20(1) (2)

Upper reach of Wallisville Reservoir to head of authorized channel
to Liberty (Mile 35.5 to L7.L) None

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

to 233.5!

2 7 - 40x31 $2,277,280
3 6 - Lox@L.5 2,623,340
& 6 - 40x36 3,565,170
5A & 5B Livingston Dem (3) -
6 5 - LOxikL 3,003,580
7 5 - LOxk 2,672,950
8 2 - Loxu2 2,520,250
9

- hoxk6é 111,780
Total 19,774,350

Tennessee Colony Dam to lock & dam No. 12 (Mile 233.5 to 27hk.4)

10A & 10B Tennessee Colony Dam (4) &

1 5 2,112,930
Total 2,112,930

Lock & dam No. 12 to Five-mile Creek (Mile 27h.k to 322.0)

12 5 - L0x28 2,030,710

13 6 - Lox3e 2,758,760

1L 5 - Loxe6 2,042,640

15 5 - Loxel 2,071,750

16 5 - LoxeT 1,859,300

17 5 - 2,1

L0x30 ) EZ,Q}O
Total 12,941,090

Five-mile Creek to Dallas Terminus (Mile 322.0 to 326.7) - None
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TABLE ¢ (CONT'D)
SUMMARY OF FIRST COSTS OF NAVIGATION DAMS REQUIRED FOR
THE MULTIPLE PURPOSE CHANNEL TO FORT WORTH, TEXAS

R P e U

Dam < Number and size :

No. ¢ of tainter gates (ft.) : Cost
Dalles Terminus to Dellas Filoodway (Mile 326.7 to 331.1) - None
Dallas Floodwey {(Mile 331.1 tc 338.8)

18 5 = GUX3EeD $ 2,356,080
Delles Floodway to Fors Worta Terminus (Mile 338.8 to 362.8)

19 6 - 4Cz_4 2,613,170
20 6 - 40ox28 2,802,610
21 6 - '<--~.>>.’.;,Z., 2,690,770
tal 8,306,550

Total

Fort Worth Termiaus tc and including Riverside bridges (Mile 362.8

369073 -
Total Mile 0.0 to 369.8 $45, 491,000

Note: Estimated first costs are based on prices as of January 196

(1) 1In addition, the rscommended Wallisville Reservoir Dam would
provide an overfiow spillway about 20,100 fest long having a
crest at elevation L.0.

(2) Ccosts are incivded in the Wallisv

(3) Gated spillway of Livingston Re
discherges passinrg lock SA & jba

(4) GCated spillwsy of Tennessee Cclony Rezervoir would control the
river discharges passing Llock 10A & 10B.

(5) Dam No. Ll would consist of an cverflow spillway without moval

ou t at

gates having a lengbn of 5,500 feet with crest at elevs
275.0 and & low fiow spilliway & feet long with crest at ele

271.0,

62. DESIGN INFORMATTION ON DAMS.- A preliminery study mov-
able dame with non-submers Dle inter gates 80, ﬁﬂ, and 40 feet 1
indicates that the 40-foot getes provide more desirable proportion:
offers greater econory in »ulkhzads, heisting equipment and handli
bulkheads. Aﬂ“ﬁ“dingly, for the purpose of this report, the plan |
for nOF~HJDHﬁr ble tainter g 5, 40 feet long, for all movable &
It also prevides for the taintzr gate sills te be set at the desig
aprroacn channel at each situ
am pcol, The top of gates are set twi

X

tom elevation of The multir
prevent silting of the upst

bigher than the upper pool elevetion to provide one foot of freebo:
an additional one foot of storage over and above the normal pools
variations in water demmad. The mumbexr of bnt?3 at each dam were «
by the criterion tha® the swell head should noht exceed one foot whe
charging the capacity of the channel at that point. Pertinent data
cerning desigu elevatione, type of foundation and the number and s
tainter gates for each dam are given in tahle 1Q.
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63. Based on preliminary subsurface investigation af

lock site, consisting of one core bLoring, 1t was concludes
all dams be fcunded on beering piles battered in two dire
to withstand lateral loads. Ste=l bearing piles (14BP73)

selected as foundation piling tecause of the anticipated 1
driving conditions at many sites. The foundation bearing
were considered tc be driven to a sufficient depth to deve
friction to resist the imposed loads. Steel sheet pile o
wells would be provided at the upstream edge of the gate ¢
and the downstream edge of the stilling basin, with wall ¢
to the steel piling wall beneath the lock structure and tl
off wall beneath the storage yard. Information concerning
diversion and care of water during construction of the dar
given in paragreph L48 of this appendix. Plates 23 and 24
the log of borings made at lock sites which were considere
connection with the foundation requiremernts for the severt
navigation dams.

64. The plan proposes that gate sill monoliths be d:
on the center line of gate width %o provide 48-foot sill :
liths to serve as foundation for each pier. All piers wo
8 feet wide and their lengths would provide for both upst:
and downstream bulkhead receszes, service bridge supports
gate trunnion anchorages. The trunnions are set in horiz
position above the regulated two percent flood discharge ¢
tion at the dam and the radius of the gate is long enough
permit the bottom of the skin plats to meet the horizonta:
at an angle of not less tharn 40 degrzes and provide 5 fee
clearance above meximum high weter. The top elevation of
stream nose of the pier aad the sgbutment would be at leas'
above highweter at the dam site.

65. The service bridge would be centered on a vertis
to the arc of the gate and set high enocugh so that low st
clear the arc of the gete in raised positicn. Electric h
raising the gates would be mounied between the service br:
girders. The crane provided for handling emergency bulkhe
been estimated as a "locomoiive cranse" on rails, but futw
should include consideration of mctile cranes which could
at more than one dam. Upstrsam bulkheads were estimated «
basis of provicding each dam witi bulkheads to close one g
one foot above the maximum navigation stage. Downstrean 1
are estimated on the bhasis that one complete set of downs:
bulkheads (for cne gete only) would be provided to serve
with closure of one gate bay being provided for a height :
between the Jow pool and +the meximum navigation stage.
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66. Excavation for the dams includes the excavation required
to provide both an upstream approach channel and a downstream dischar;
channel. The upstream approach channel would have a width equal to
the width of the dam extending upstrsam to 200 feet above the up-
stream and of the riverside lock guidewall, then a 1000-foot transi-
tion to join with the multiple purpcse channel, all with channel
bottom at the gate sill elevation. The discharge channel would
have a width equal to the width of the dam, extending to 200 feet
below the downstream end of the guidewall then a ‘OOO‘fcot transi-
tion to join with the multiple purpose channel. Dowastream from
the dam the channel bottom elevation woull be the same as the
stilling basin end sill elevation to near trze =nd of the lozk wall,
then sloped to the multiple purpose channel mottom elevation at the
Junction of the two channels. All permanen® ==zrth slopes were
assumed to be 1 on 3. Precast concrete blocks on a gravel filter
blanket would be provided to protect earth slicpes adjacent to the
storage yard, the approach channel for 15 feet upstream from the
gate sill, and the discharge channel for 25 feet downstream from
the stilling basin, as shown on plates 10 and 21, pages 40 and L2.

67. The plan of improvement prcpcses that dam No. 11 be

located within the Tennessee Colony Reservoir upsiream of the mouth
of Cedar Creek to form and maintain pool No. 1l at normal elevation
of 270 feet, generally as shown on plate 25, page 46. When conser-
vation storage in Tennessee Colony Reservoir is fully depleted, the
top of lower navigatior pool below dam No. 11 would be a* elevation
235.0 with bottom at elevation 223. Uader maximum flced storage
conditions in Tennessee Coloay Ressrvoir to elsvaticn 285, pool No. 1
would be inundated to a cCepth of 15 feet. Prelimirzary investigations

indicate that an overfiow spilliway dam at this location would be

more economical than a movable dam with either submercsible or non-
submersible taiater gates. ACZ:!lLngy, the plan of improvement
proposes that dam No. 11 comsist of an overflow cam about 5,700

feet long extending from lock No. 1li across the Trinity River flood
plain. The dam would consist of &a uncorntrollsd spillway 5,2"0

feet long of paved earth embazkment with crsst at elevation 275.0,
and a low-water uncontrolled coacrete spillway 200 feet long with
crest at elevation 271.0, or one foot above proposeld normal elevation

of pool No. 11, and s Su-Ller hesirn &t elavation 218. The low-
water spillway would be founded oz timber pilizg and would be of
design similar to that shown on plates L4 and 5 azcompanying engin-
eering manual 1110-2-2400,
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68. ESTIMATED COST OF DAMS.- Detailed estimates of first
cost for dams 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
obher items of costs were based on curves or formulae which were
either derived from similar items of dam construction considered
in the 1938-39 Trinity River studies made in connection with House
Document No. 403, TTth Congress, lst session, or directly from
the cost items for the Mississippi River dam No. 24, with appropriate
adjustments made to reflect the quantities required for the 4O-foot
gates in lieu of the 80 foot gates used at dam No. 24 and in the
1938-39 Trinity River studies. The detailed estimates shown in
table 11 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
dam. Cost for dam No. 11 and other dams are shown in table 9,

pages2 .




TASLE 11
ESTIMATED FIRST COST OF NAVICATION DAMS HOS. k, © & 19
REQUIRED FOR MULTIPLE PURPOSE TRINITY RIVER CHANNEL TC FORT WOKIE, TEXAS
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69. SUMMARY OF HIGHWAY RELOCATIONS (INCLUDING COSTS).- The
estimated cost of highway relocations 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, 1O would be complete replacement of existing :
bridges and 18 would be new bridges over lsnd-cut channels. The re-
location cost fer individual alterations varies from $1,866,000 to
$116,000 and totals $44,02L,000. Date and cost thereon are shown in
table 12, The Texas Highway Department reports that its present long-
range plan includes construction of up to 12 additional highway crossings
of the Trinity River within the next 15 years. The Highwey Department
states that two bridges on the planned Interstate Highway 635 loop crossing
at Dallas have been authorized and funded for preliminary engineering g
this year and one bridge on Farm to Market Road 162 in Liberty County has |
been avthorized. The other nine crossings are in various stages of program 1
planning. Definite information as to the exact location, size and type
of construction of these crossings was not svailable at the time this
report was prepared 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.

T70. HIGHWAY DESIGN INFORMATION.- All highway bridges over the
proposed multiple purpose channel including the highway tridge in the
Tennessee Colony reservoir are based on providing a minimum vertical
clearance of 50 feet above msximum navigation elevation and a minimum
horizontal clearance of 250 feet between fenders for bridges located
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 Termini.
A side slope of two horizontal to one vertical was assumed for embank-
ments. Based on these clearance requirements, the length of span
required for the channel would 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-S-16 for interstate
highways and H20-S1l2 for state highway bridges. Maximum grades used
were 3.5% for interstate highway bridees and 5.0% for state highway
bridges. A typical bridge is shown on plate 26.

7l. Earth fill approaches to bridges would be provided to a
maximum height of 20 feet above natural ground. Earth embankments
will not be used in floodways. Trestles 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 with concrete deck would span the project channel.
Timber pile fender systems would be provided on the channel side of
bridge piers adjacent to the navigation channel. Table 13 gives in-
formation concerning design data considered in determining the estimated
first cost of the hgihway bridges for the multiple-purpose Trinity River
channel to Fort Worth, Texas. Table L4 gives information concerning the
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TABLE 14

DATA RELATIVE TO INCREASED
HEIGHT OF HIGHWAY BRIDGES REQUIRED
FOR MULTIPLE PURPOSE TRINITY RIVER CHANNEL

:Channel: Elevation of roadway: lncreased

Neme of bridge : mile : Existing : Proposed :bridge height
Interstate Hwy 10 (Eastbound) 30.36 1k 58 Ly
Interstate Hwy 10 (Westbound) 30.37 1k 58 Ll
U. S. Hwy Ne. 90 (Eastbound) L7.8k 29 T L8
U. S. Hwy No. 9C (Westbound) 47.90 29 77 48
State Hwy No. 105 75.78 72 121 Lo
U. S. Hwy No. 59 91.86 98 13k 36
County Road 98.90 103 163 60
U. S. Hwy No. 190 13154 1Lo 191 51
State Hwy No. 19 136.15 148 196 48

tate Hwy No. 21 171.63 176 210 34
State Hwy No. 7 196.68 202 235 33
U. S. Hwy No. 79 & 8k 220.55 239 i 32
U. S. Hwy No. 287 (1 249,99 2oL 349 Ls
State Hwy No. 31 (1) 264,52 29kL 349 L5
State Hwy No. 1129 285.60 302 355 33
State Hwy No. 34 298.04 349 381 32
Malloy County Road 312.84 391 418 2
Belt Line Road 315.57 396 itelo) ol
Dowdy Ferry Road 319.92 Loo L3l 3k
State Hwy Loop 12 (Eastbound) 326.19 410 439 29
State Hwy Loop 12 (Westbound) 326.20 410 439 29
Interstate Ewy No. 45 (Northbound) 328.46 k29 L 12
Interstate Hwy No. 45 (Southbound) 328.47 432 Lh1 9
Forest Avenue 330.65 Les Lo 1
Corinth St. 33L.41 429 Ls7 28
Cadiz Street 332.22 L2g 457 28
Interstate Hwy 35 E 332,28 432 457 25
Houston St. 332.61 433 457 2k
Dallas-Ft. Worth Turnpike 333.12 436 457 2
Commerce St. 333.50 43l Y57 23
Continental St. 333.93 435 458 23
Sylvan Ave. 334.89 Lo8 458 50
Hampton Road 336.33 4ho 460 20
Westmorepend Road 337.26 415 460 L5
State Hwy Loop 12 34C.39 ks 462 17
Meyers Road 342,94 440 485 Us
Belt Line Road 345.25 L5k L85 31
State Hwy No. 360 350.75 450 486 36
F.M. Road No. 157 354.00 L7k 513 39
Arlington-Bedford Road 357.00 481 513 32
Arlington-Smithfield Road 359.95 487 51k 25
U. S. Hwy Loop 820 (Northbound) 362.11 510 541 31
U. S. Hwy Loop 820 (Southbound) 362.12 510 541 31
Handley-Ederville Road 362.70 50C 541 b1

(1) Based on highway bridge required for single purpose Tennessee Colony flood
control reservoir and its modification to provide clearance for navigation.
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TABLE 15
DETAILED ESTIMATES OF FIRST COST
FOR U.S. HIGHWAY BRIDGE NO. 90(WESTBOUND)
AT CHANNEL MILE 47.88 OVER MULTIPLE PURPOSE TRINITY RIVER CHANNEL
TO FORT WORTH

The U. S. Highway No. 90 (westbound) new bridge would be
constructed over cutoff channel at mile 47.88 consisting of T80-
foot continuous plate girder unit (240-300-240), 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 west of the
river would be removed. Eastbound bridge would be used for maintaining
traffic during construction of new bridge.

Item
No. Description Quantity Unit Price Amount
1. BEarth fill approaches (1)
a. Barth fill 8,880 CcY $ 0.85 $7,550
b. Approach Rd(anc pvmt. e i
and sub-base 250 LF 13.85 10
Subtotal 12,%60
2. Abutment Bents (1)
a. Structural excavation 25 CcY 2.50 60
b. Class "A" concrete 30 cY Lo.00 1,200
¢. Reinforcing steel L, 550 Lbs 0.13 590
d. Concrete piling kLo IF T.50 3,300
e. Conc. riprap(Class"B") 115 (55 § 30.00 3,550
f. Cement 45 Bbl 5.00 230
Subtotal 8,830
3. Interior Bents (35)
a. Structural excavation 1,225 (0)'¢ 2.50 3,060
b. Class "A" concrete 1,5C5 cY 40.00 60,200
c. Reinforcing steel 2&0,000 Lbs 0.13 31,200
d. Concrete piling 17,323 LF 7.50 129,940
e. Cement 2,25 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 €Y 40.00 7,880
¢. Reinforcing Steel 31,200 Lbs 0.13 4,060
d. Concrete piling 2,310 LF T+50 17,320
e. Cement 296 Bbl 5.00 l!hBO
Subtotal 30,990
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TABLE 15 (CONT'D)
DETAILED ESTIMATES OF FIRST COST

FOR U.S. HIGHWAY BRIDGE NO. 90 (WESTBOUND)
AT CHANNEL MILE 47.88 OVER MULTIPLE PURPOSE TRINITY RIVER CHANNEL

TO FORT WORTH

Ttem
No. Description Quantity Unit
5. Main piers (2)
a. Structural excavation 315 CY
b. Class "A" concrete 456 cY
c. Reinforcing steel 62,000 Lbs
d. Concrete piling 4, 620 LF
e. Cement 68l Bbl
Subtotal
6. Prestressed conc. beam spans (37)
a. Class "A" concrete (Slab)l,590 cY
b. Reinforcing steel 307,000 Ibs
c. Struct. steel (Armor
plates) 5,100 Lbs
d. Type "C" prestressed
concrete beams 7,400 LF
e. Aluminum railing 3,700 F
f. Cement 2,385 Bbl
Subtotal
7. Plate girder spans (3)
a. Class "A" concrete (Slab) 610 cY
b. Reinforcing steel 121,800 Lbs
¢. Structural steel 1,747,200 Lbs
d. Aluminum railing 1,560 LF
e. Cement 915 Bbl
f. Navigation light 1S
Subtotal

8. Fender system
a. Structural steel (Guard

plates) 2,250 Lbs
b. Treated timber(Creosoted)l5,550 FBM
¢c. Treated piling(Creosoted) 6,500 LF
Subtotal
9. Removal of existing bridge
slab & girder spans 1,420 LF

10. Salvage value, existing bridge to be removed.
Total comstruction cost

Rounded

Price Amount
$2.50 $ 790
42,50 19,380
0.13 8,060
7.50 3L3+, ﬁgo
5.00 0
66,300

42.50 67,580
0.13 39,910
0.1k 710
13.50 99, 900
5.00 18,500
5.00 11,920
538, 520

42,50 25,930
0.13 15,830
0.22 384,380
5.00 7,800
5.00 4,580
2,500

Eﬁifoéo

0.14 320
0.60 9,330
3.25 21,120
30,770

15.00 21,300
None

1,085,680
1,086,000

Note: Prices are as of January 1962
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pertinent data relative to increased 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. ESTIMATE OF FIRST COSTS OF HIGHWAY 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, Texas, two-lane bridge across the Gulf
Intracoastal Waterway. A detailed estimate of first cost for U. 5.
Highway Bridge No. 90 (westbound) at channel mile 47.88 is given in
table 15, This estimate is a typical example of cost of similar
type high dlevel fixed highway bridges reguired for the project channel.

73. SUMMARY OF RAILROAD RELOCATIONS (INCLUDING COSTS).- Existing
railroads cross the multiple purpose channel at 13 locations. Eight of
the existing bridge crossing would be affected to some degree by the
multiple purpose channel and would have to be modified to provide the
clearances considered necessary for navigation on the channel. Four
other bridges would not be affected as the project channel crosses the
railroad embankments on cut-off alignment; however, new bridges providing
necessary clearances would be required at the cut-off crossings. The
estimated cost for modification of the St. Louis Southwestern Railroad
crossing the project channel at mile 264.l4 near Trinidad, Texas, 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 $25,398,000, are shown in table 16.

Th. 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 bridges:
No. : owner tmile :Passenger:Freight :Switching:Total:
1 Texas & New Orleans(SP) L7.94 g [ - 10
2 Missouri Pacific 525 L 6 - 10
3  Gult,Coloradc & Santa Fe 77.28 - - - 3(1)
4  Texas & New Orleans(SP) 91.93 - L - i
5 Missouri Pacific 136.08 L 3 - T
6 Missouri Pacific 219.70 N I - 3
7 St.louis & Southwestern 264,14 - 9 - 9
8 Texas & New Orleans(SP) 328.30 - 6 12 16
9 Missouri-Kansas-Texas 330.28 8 6 b 18
10 Gulf,Colorado & Santa Fe 331.09 - L 6 10
11 Texas & Pacific 333.66 - - - b2(1)
12 Gifford Hill Gravel Co. 341.86 - - - (2)
13 Chicago, Rock Island & 350.54 p - - d
Pacific

(1) Composition of total traffic not reported.
(2) Traffic not reported.
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< TABLE 16
SUMMARY OF ESTIMATED FIRST COSTS AND PERTINENT DATA
CONCERNING RAILRCAD BRIDGES REQUIRED FOR MULTIPLE P1RPOSE
TRINITY RIVER CEANREL TO FORT WORTH, TEXA:

: C nent lengths of required bridges
Ieft £t bri it

: treftle :& flanking : trestle : Tota

:Channel : Bridgework

Houston Ship Channel to Upper Reach of Wallisville Reservoir (Mile 0.0 to 35.5)

None

Upper Reach of Wallisville Reservoir to head of authorized channel to Liberty (Mile 35.5 to 47.4)
None

Head of authorized channel to Liberty tc Tennessee Colony Dam (Mile 47.4 to 233.5)

:_Grade revision

: Lineal

Grade : feet of
Name of railroad :Mile :_Regquired :_approach : spans : approach: length: raise

Texas & New Orleans RR (SP) . New bridge None 500 Nonc 500 None None
Missouri Pacific 52.57 Modification ~ 500 - 500 None None
Gulf, Colorado & Santa Fe RR (AT & SF) 77.28  Modificaticn None 480 None Rone None
Texas & New Orleans RR (SP) 91.93 Modi fication None LBo None k30 10(re.) 1,550
Missouri Pacific 136.08 New bridge None 500 None 500 None None
Missouri Pacific 219.70 New bridge None 500 None 500 None None
Total - Mile 47.4 to 233.5

Tennessee Colog dam to Lock & Dam No. 12 (mile 232.5 to 27k.4)
St, Louls Southwestern of Texas b4, 1k Concidered in the plan of improvement for the Tennessee Colony reservoir.
Lock & Dam No. 12 to Five-mile creek (Mile 274.k to 322.0)
None
Five-mile Creek to & including Dellas Terminus (Mile 322.0 to 326.7)
None
Dallas Terminue to existing Dellas Flood Mile 326.7 to 331.1

xas & New Orleans B cation 1,275 L80 1,090 2,845 8.8(ft.) 5,710
Missouri-Kansas-Texas RR (MKT 330.28 Modification 1,570 Lo 270 2,300 13.k(ft.) 6,640

)
Total - Mile 326.7 to 331.1

Dallas Floodway (Mile 331.1 to 338.8)

T, Colorado & Santa Fe RR (AT & SF) 331.09 Modification 4o 460 4o 460

Texas and Pacific RR (TP) 333.66 Modification None 450 None W0
Total - Mtle 33L.1 to 338.3

Dallas Floodwny to & including Fort Worth Terminus (Mile 336.8 to 362.8)

Gifford Hill Gravel Co. RR T3UL, Modification 1,080

Cnicago, Rock Island & Pacific RR 350.54 New obridge 570
Total Mile 338.8 to 362.8

£8

Fort_Worth Terminus to & including Riverside Drive Bridges (Mile 362.5 to 369.5)
None

Total - Mile 0.0 to 369.8

2(rt.) 540

None None

13
11

4
b(ft.) 5,100

: Estimated
: total

:_revisioa(l): cost

Noue
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75. RAILROAD BRIDGE DESIGI INFORMATION - The plan of improvement
provides for all railroad bridges over the project channel to be of the
vertical lift type, with 100-fcot flanking spancs designed for Coopers E-65
loading. Timber trestle and/or csrth embankment approaches to the
flanking spans would be provided Where necessary for new bridge crossings.
Modification of existing bridges provides for the removal of the portion
of bridge affected by the lirt bridge and flanking spans and modifying
the remaining portion of the existing bridge tc meet the lift bridge

requirements. timber pile fender system would be provided on the
channel side of the 1ift bridge piers as =showr ~n plate 26, page 67
A timber trestle and/or earth embankment hy-: would be provided
to maintain rail traffic during construction the required bridge
WOrkK.

T6. The lift bridge would provide a minimum vertical clearance
of 50 feet in open position above the stage that is equalled or ex-
ceeded 2 percent cof time 2ad a minimum vertical clearance of three
feet in closed position above elewation of high water below channel
mile 286.5 and three feet above standard project flood design water
surface elevation in leveed floodways at the bridge site. The plans
provide for minimum horizontal clearance between bridge fenders of
250 feet for bridges below the Dallas terminus and 225 feet for
bridges betwesn the Dallas and Fort Worth termiri. Plate 26 shows
typical views of the vertical lift and trestle bridges proposed for
the multiple purpose channel.

Ti(. Table L7 g*vea pertinent design data considered in determin-
ing the estimated first costs of the required reilroad bridges. The
data shows that grade mod fication is reguirea for seven lift bridges
to provide three f ¢t cf vertical clearance above the elevation of
maximum highwater or standard project flood design water surface in
leveed floodways as may be applicable. The grade revisions are based e
on 0.5 percent grades. Earth fill approaches sre provided to a maxi-
mum helgnht of 20 feet above natural ground with side slopes of two
horizontal tc one vertical with timber approsch trestles to the flank-
ing spans of the 1lift bridge as may be regquired, excepting floodways.

Where railreceds cross existing cor proposed floodways, the plan provides

for a vertical lift bridge over the project channel gnd the modification

of the existing trestles or new trestles as may be required. ell

trestles across floadways provide & minimum of four feet of vertical .
clearance between bottom of stringers and the standard project design

water surface elevation.

78. ESTIMATES OF FIRST COST OF RATLROAD RELOCATIONS.- The esti-
mated material quantities for the proposed railroad Lift bridges over
the. project channel are based on "Estimating Data for Bridges and Miscel-
laneous Structures," prepared in 1932 for Calument-Sag Board, by First
Chicago District, United States Enginesrs. The material quantities for
all. other bridge work were based on aveilstle plens of similar raiirocad
bridgez as modified end site-adapted. tailed estimates cf first cost
for the new Texas and New Orleans Railroed bridge at channel mile 91.93
and for the modification of the Gulf, Colorado and Santa Fe Railroad

b bridge at channel mile 331.09 ere given in tables 18 and 19, respectively,
3 as typlcal examples for estimating the cost of all railroad bridges re=-
quired for the project channel.
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TABLE 17
PERTINENT DESIGN DATA OF PROPOSED RAILROAD BRIDGES REQUIRED
FOR MULTIPLE PURPCSE TRINITY RIVER CHANNEL TC FORT WORTH, TEXAS

i

g : : Elewation : : : Desg
: Proposed design of : Nermal : of design : Maximum : Fenders 3
channel bottom : pool : navigation: high water : required :Lift
: Channel:Width : Grade : elevation : stage : elevation(2): between iover

Name of Bridge : Mile :(Feet) : (MSL) : (MSL) ; (MsL)(1) :  (MSL) : elevation(3):Closel
Houston Ship Channel to Dallas Terminus |
T. & N. 0. RR 1‘7')""& -13.0 16.0 1T 26.3 16.0 to 24.1 23%
Missouri Pacific RR 52.57 5.6 16.0 20.2 34.5 16.0 to 27.2
G. C. & S. F. RR 77.28 28.3 60.0 62.7 73.8 60.0 to 69.7 83.
T. & N.O. RR 91.93 42.8 60.0 73.9 91.0 60.0 to 80.9 9k,
Missouri Pacific RR 136.08 89.0 131.0(7) 131.0 133.0 101.0 to 138.9 142,
Missouri Pacific RR 213.70 1€67.0 210.0 2311 223.0 210.0 to 218.1 228,
S. L. & S. W. RR 26k.14 258.0 270.0 285.0 89.0 270.0 to 282.0 294
Proposed Dallas Terminus 1‘
T. & N. 0. RR 328.30 150 360.0 372 380.38 403.2 372.0 to 387.8 hl].q
M. K. & T. RR 330.28 150 360.0 372 382.2 L11.0 372.0 to 389.2 L1k,
G. €+ & 8. F. RR 331.09 150 360.0 372 382.5 k12,0 372.0 to 389.5 ulsq
I. & P. RR 333.66 150 3715 396 397.6 417.0 396.0 to Lok.6 428,
Gifford Hill Gravel Co. RR 341.86 150 38k.0 396 Loe.2 433.3 396.0 to k09.2 436,
B Ru' Ta 8P BRR 350.54 200 412.0 L2y 426.1 459.3  42L4.0 to 433.1 k62,
(1) Refers to stage of river which is equalled or exceeded 2 percent of time providing for navigation 98 percen. of time.
(2) Refers to elevation of maximum highwater of record at and below channel mile 322.0, and the standard project flood des

in proposed or existing leveed floodways upstream of channel mile 322.0.

(3) Based on providing bridge fenders extending from normal pool elevation to 7 feet above elevation of design navigation
(4) Elevation of base of rail on existing bridge or of railroad at proposed location of bridge over land cut channel.
(5) Total length of grade revision including lift bridge and flanking spans.
(6) Based on maintaining existing grade of railroad at bridge crossing.
(7) Top of conservation storage in Livingston Rexervoir which may be depleted to elevation 101.0.




TEXAS

2 . Design low steel elevation (MSL)
: Penders 3 Railroad bridges

.
leveed floodway approach bridge

:_Proposed railroad grade modification

: required :Lift span : Flanking Design :_Length of approaches : Elevation base of rail : Grade Lineal feet

(2): between :over channel : spans Low-steel : Left : Right : : Proposed : Existing : raise of grade :

: elevation(3)iClosed : Open :  (fixed) elevation(MSL) : bank : bank _: Total: bridge : track (&) : (feet) : revision(5) :
16.0 to 2k.1 29.3 671 29.3 - - - - 37.3 33.5 3.8 1100
16.0 to 27.2 38.2(6) T0.2 38.2 - - = = .5 4l 0.0 o
60.0 to 69.7 83.5(6) 112.7 83.5 - - = - 39.8 89.8 0.0 0
60.0 to 80.9 9k4.0 124.0 9k.o - - - - 100.3 99.3 1.0 1070
101.0 to 138.9 2.7 133.0 he.7 - - - - 149.0 149.0 0.0 0
210.0 to 218.1 228.9(6) 261.1 228.9 - - - - 235.2 235.2 0.0 o}
270.0 to 282.0 292.0 335.0 292.0 - - - - 298.3 296.1 2.2 880
72.0 to 387.8 L11.2 430.8 h11.2 hiz.2 720 900 1620 417.6 408.8 8.8 4000
372.0 to 389.2 41k, h32.2 41k.0 415.0 1570 270 1840 420.3 40T.3 13.0 6640
372.0 to 389.5 416.6 k32,0 416.6 h16.0 1270 1190 2460 k1.3 421.1 0.2 80
396.0 to Lok.6 428.8 Lh7.6 428.8 423.0 980 540 1520 435.1 435.1 0.0 0
396.0 to 409.2 436.3 bse2,2 436.3 437.3 1080 460 1540 k2.6 430.3 32.3 6220
42k, 0 to 433.1 Lee.3 476.1 u62.3 463.3 570 570 1140 u68.6 457.0 11.6 5100

tion 98 percen. of time.
standard project flood design water surface
ion of design navigation stage.
r land cut channel.
i
:
VI-T7I -
G




TABLE 18
DETAILED ESTIMATES 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

A nev 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 approximately one foot.
Fender system would be provided for pier protection. A temporary by-
pass of timber trestle and earth fill would be constructed for
maintaining traffic during construction of the new bridge.

Itenm : : 3 : - :
No. : Description :Quantity ¢ Unit ¢ Price : Amount :
1. Excavation (for all piers) 34,000 (034 $2.50 $85,000
Subtotal 85,000
2. Abutment piers(2)
a. Concrete 820 cY 42.50 34,850
b. Reinforcing steel 41,000 Lbs 0513 5,330
c. Cement 1,025 Bbl 5.00 5,130
d. Timber piles,untr.45'cl."B" 5,310 LF 1.85 9,820 '
Subtotal 5,30
3. Main piers (2)
a. Concrete 2,360 cY 4k2.50 100,300
b. Reinforcing steel 118,000 Lb. 0.13 15,340
c. Cement iy 2,950 Bbl.  5.00 1&,&5}8
d. Timber,piles, untr.45'@l"B" 20,430 LF 1.85 37
Subtotal 168,190
4. Superstructure
a. Struct. steel in spans 2,125,560 Lb. 0.30 637,670
b. Struct. st. in towers & ewt 863,372 Lb. 0.35 302,170
c. Counterweight chains 46,489 hbs 0.35 16,270
d. Ropes & machinery 358,631 Lb. 1.00 358,630
e. Conc. in counterweights Lok CY 40.00 16,160
f. Reinforcing 20,900 Lb. 0.13 2,720
g. Cement 520 Bbl. 5.00 2,600
h. Electrical equipment LS 75,000
i. Signal system LS 13,000
Je Auxiliary power LS 7,500
k. Hsg. (For pr. & machinery) LS 12,000
1. Shoes, cast. & sheaves 1S 2k, 000
m. Ballast 284 CY 5.00 1,420
n. Ties 75,000 FBM 0.15 11,250
0. Rail 21,300 Lb 0.15 3,200
Subtotal 1,483,590 w
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TABLE 18 (CONT'D)
DETAILED ESTIMATES 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

Ttem :
No. : Description

. .
. .

:Quantity ¢ Unit : Price : Amount :

5. Fender system
a. Timber piles, treat. ¢l."B"
b. Guard timbers (Wales)
Brac. & catwalk - treated
c. Steel tangent plates
d. Bolts & spikes
Subtotal

6. Removal of exist. structure
Remove pile trestle
Subtotal

T. Rev. elev. of exist. track to meet

new bridge
a. Earthen embankment (770 LF)
1.Fill
2.Ballast
b. Trestle (300 LF)
Timber blocking
c. Hardware (Galvanized)
d. Spikes, plates, bolts
e. Ties
f. Reinstall exist. track
Subtotal
8. Temporary by-pass
a. Earthen embankment (421 LF)
1. Fill
2. Ballast
3. Ties
b. Trestle(l,100 LF)
1. Timber, piles, treat.cl."B"
2. Timber (Dimensional)
¢. Hardware (Galvanized)
d. Rail (New)
e. Spikes, plates, bolts
f. Ties (Switch)
Subtotal
9. Salvage value
Total construction Cost

Rounded

8,500 LF $3.25 $27,620
61,500 FBM 0.60 36,900
11,000 Lb 0.14 1,540

7,200 Lb 0.20 1,440

67,500

320 LF 10.00 3,200
3,200

2,700 cY 0.25 680
380 cY 5.00 4,400
2,000 FBM 0.40 9,600
900 Lb 0.30 270

8,000 Lb 0.20 1,600
20,800 FBM 0.10 2,080

1,070 LF 1.00 1,070

19,700

9,000 CY 0.25 2,250

760 cY 5.00 3,800
20,300 FBM 0.10 2,030

2,210 LF 3.25 7,180
89,700 Lb 0.ko 35,880

7,900 Lb 0.30 2,370

116,800 Lb 0.15 17,520
12,200 Lb 0.20 2,440
136,200 FBM 0.15 20,430
93,900

None

1,976,210

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 WORTH

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 new bridge would con-
sist of a 260-foot vertical lift span and two 100-fcot 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-
tection. Temporary by-pass of earth fill and timber trestle would be
constructed for maintaining traffic during construction of the new
bridge.

Item : - s g : :
No. : Description : Quantity Unit: Price: Amount :
1. Excavation (for all piers) 20,000 CY 2.50 _$50,000
Subtotal 50,000
2. Abutment piers (2)

a. Concrete . 978 CY 4k2.50 41,560
b. Reinforcing steel 48,900 Lbs. 0.13 6,360
c. Cement 2,220 Bbl 5.00 6,100
d. Timber piles, untreat.45'el."B" 6,210 LF 1.85 11,490
65,510

3. Main piers (2)
a. Concrete 2,76k cY 42,50 117,470
b. Reinforcing steel 138,200 Lb 0.13 17,970
c. Cement 3,455 Bbl. 5.00 kT ,2(0
d. Timber piles,untr.45' cl."B" 22,140 LF 1.85 40,960
Subtotal 193,670

4, Superstructure
a. Struct. steel in spans 1,931,976 Lb 0.30 579,590
b. Struct. st. in towers & cwt. T42,210 Lb 0.35 259,770
c. Counterweight chains 40,000 Lb 0.35 14,000
d. Ropes & machinery 296,883 Lb 1.00 296,880
e. Conc. in counterweight 348 CY 40.00 13,920
f. Reinforcing 17,400 Lb 0.13 2,260
g. Cement 435 Bbl 5.00 2,180
h. Electrical equipment IS 75,000
i. Signal system 1S 13,000
J+ Auxiliary power Is 7,500
k. Hsg. (Operator & machinery) 1S 12,000
1. Shoes, castings & sheaves LS 24,000
m. Ballast 265 CcY 5.00 1,330
n. gei 70,880 FBM 0.15 10,500
0. i 19,800 Lb 0.15 2 0
Subtotal : 1,§Iﬂf§%6
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TABLE 19 (CONT'D)
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 WORTH

Item : : 8 3
No. Description :Quantity:Unit : Price: Amount
5+ Fender system
a. Timber piles, treat.cl."B" 6,600 ILF $ 3.25 $21,L50
b. Guard timbers (Wales) treat. 38,400 FBM 0.60 23,040
c. Brac. & Catwalk - treat 3,900 FBM 0.60 2,340
d. Steel tangent plates 6,930 b 0.1% 970
e. Bolts & spikes 4,800 Lb 0.20 960
48,760
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 5,500
7. Temporary by-pass 2,116 LF
a. Earthen embankment 335 LF
1. Fill 18,000 CY  0.25 4,500
2. Ballast 350 €Y 5.00 1,750
3. Ties 9,100 FBM 0.10 910

B4
b. Trestle (1,781 LF)
.25 109,690

1. Timber piles treat. c¢cl."B" 33,750 LF 3
2. Timber (Dimensional) 217,900 FBM 0.40 87,160
c. Hardware (Galv) 19,000 Ib 0.30 5,700
d. Rl 162,000 Lb 015 24,300
e. Spikes, plates, bolts 16,900 Lb 0.20 3,380
f. Ties 57,800 FBM 0.15 8,670
Subtotal 253,036
8. Salvage value thru truss span, estimated $9,000 -9,000
Total construction gost $1,916,400
Rounded 1,916,000

0 e i

Note: Prices are as of January 1962
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T9. SUMMARY OF PIPELINE RELOCATIONS(INCLUDING COSTS).- The
estimated costs of pipelins reliocations required for the multiple
purpose channel are based oz providing the same number and size
of pipes which the respective companies installed at their pipeline
crossings of the Trinity River. Accordingly, a total of 111 pipe-
line crossings would e required for the mulitiple purpose channel
between the Houston Ship Channel and Fort Worth, Texas, of which
37 are required below Libertiy and T4 are required above Liberty.
Four gathering lines of 2.5-inch size cross the completed portion
of the chanrel +to Liberty in the vicinity of Double Bayou, channel
mile 15.7. These lines would not require rslocation to provide
for deepening to 12 feet the existing S x 15 -foot channel to
Liberty project.

80. Fifteen of the 37 pipeline crossings required below
Liverty are located in the vicinity of channel mile 30.6 on the
multiple purpcse cut-off channel alinement proposed in this
report near Wallisville, Texas. The cost of relccating these lines
are assigned to the multiple purpose project because these lines

need not be relocated st the river crossing to provide for the
authorized channel to Liberty project.

8l. From chanrel mile 30.6 to channel mile 47.4, the multiple
purpose channel alinement gsnerally coincides with the authorized
alinement of the uncompleted channel to Liberty project. In this
reach, 22 pipe lines would be relocated to provide for either the
muitipls purpose channel or the authorized channel to Liberty.
Since the esuthorized chamnel to Liberty project provides for re-
locating the pipelines affe-ted by the 9 x 150-foot channel, the
ccst of aay additionsl length of pipeline relocation over that
requirad for the ¢ x 150~-foct chamnel is assigned to the multiple
purpose channel. The cost of pipeline relocations upstream of
Liberty are assigned to the multiples purpose channel project.
Alteration costs for the pipeline relocations in the Tennessee
Colony Reservoir are contained in the estimate of ccst of Tennessee
Colony Reservoir.

VI-T6




82. The estimated costs of pipeline relocations are based
on the pipelines exterding 25 feet beyond the bottom width of the
channel at a depth of either 25 feet below normal pool to provide
for probable deepening of the navigation sections of the channel,
or five feet below the bottom of the multiple purpose channel,
whichever is deeper. The estimate of costs also provides for a
pipeline valve to be installed on each side of the channel, 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(inches) :” Pipeline (LF) Valves (each)
3 $ 7.10 $ 250.00
§" 8.00 290.00
6" 12.00 360.00
7" 13.50 400.00
g" 15.00 430.00
10" 18.00 500.00
12" 2Lk .00 610.00
14" 24,30 1,160.00
16" 30.00 1,510.00
18" 35.00 1,880.00
20" 46,00 2,260.00
aL" 58,00 3,520.00
26" 66.00 4,180.00
30" 84,00 5,430.00

A sumary of the cost of pipeline relccations required for the
multiple purpose channel to Fort Worth is given in table 20.
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83. SUMMARY OF POWER TRANSMISSION LINE RELOCATIONS (INCLUDING
COSTS).- This item inciudss the alteration of all power trans-
mission lines crossing the navigable pertion of the multiple purpose
channel between the Houston Ship Charnel and Fort Worth with the
exception of the reach locatesd in Ternessee Cclony reservoir.
Alteration costs for the power transmission lines crossing the
Tennessee Colony reservoir ars contained in the estimate of cost
for the Tennessee Coloay reservcir., Powerlines crossing the navi-
gable portion of the chaans’ would be raised to conform with
minimum clearance requirements given in information pamphlet
entitled "Permits for Work in Navigavle Waterways of the United
States." In general all transmission lines crossing the multiple
purpose channel, having voltages of 115 KV cr less would have &
ninimum vertical clearance of 70 feet, and lines having voltages
greater than 115 KV ané nct more than 138 KV would have minimum
vertical clearances of 75 feet abcve the backwater elevation of the
operating dischargs at the crossing. Whers the transmission lines
2ross the multiple purpose channel in river cut-off alinement,
and extends across the Triaity River, the lines crossing the
Trinity River would hav:s a minimum clearance of 25 feet above the
50-year flood elevatior at the river croseing.
€4. FIRST COST.- Power line alteration costs total $T710,800.
The costs for alteration of power transmission lines include in
general tre cost ¢f constructing towers on each side of the channel
and installing new cable betwesn tcwers. Salvage value of old cable
has been subtracted from the construction cost. The estimated first
costs and ovher data for relocaticn f the individual power trans-
migsion lines required for <he multipis purpose channel are given
in table 21.

TABLE 21
SUMMARY OF FIRST CNSTS CF MODIFICATICON TO ELECTRIC-
POWER TRANSMISEION LINES TC PROVIDE FOR THE MULTIPLE
PURFOSE TRINITY RIVER CHANNEL TQ FORT WORTH, TEXAS

Owner of clccation - Voltage s Total
DPower Lins (Channel miie): (K.v.) : costs

Hcouston Shi
(Mile 0.0

p Channel to Upper xeach ¢f Wallisville Reservoir-
5 )

None: ' - - Ncne
Upper resch of Wallisvillie Reservoir to head of authorized

c¢hannel to Liberty (Mile 35.5 to L7.4)
Gulf States Usilities 57,30 69 $22, 000
Gulf 3tates Unilitice 17,30 138 47,800

Total - Mile 35.5 to L7.4 . 69,800

an




TASLE 21 (CONT'D)

SUMMARY OF FIRST COSTS OF MODIFICATION TO ELECTRIC-
POWER TRANSMISSICN LINES TO PROVIDE FOR THE MULTIPLE
PURPOSE TRINITY RIVER CHAWNEL TO FORT WORTH, TEXAS

Owner of :Iocatvion . Voltage Total
power lire :(Channel mile): (K.V.) ¢osts
Head of authorized ghannel to Liberty to Tennessee
Colony Dem (Mile 47.4 to 233.5)
GUf Statss Utilities 47.66 69 $22,000
Gulf Stetes Utilities 76.T0 38.5 21,800
Sem Houston Electric Co. TT-2T 12.5 19,800
Gulf States Hilities 91.91 3%.5 16,800
Sam Houston Electric Co. 11%.5 12.5 31,400
Gulf States Utilities 127.72 138 38,800
Culf States Utilities 136.05 69 34,600
Gulf States u,ilztzes 137.28 33 34,200
Texes Power & Ligkt Co. 196.569 138 34,000
Texss Power & Light Co. 216.19 138 31,800
Texas Power & Lignt Co. 219.70 12.5 27,000
‘ Texas Power & Light Co. 220.57 TS 8,000
Texes Powsr & L ght Co. 220.57 12.5 12, 000
Total-Mile 47.4 to 233.5 332,200
Tennessee Colony Dam %o Lock and Dam No. 12(Mile 233.4 to 274.k4)
Note: ZHetimated cust of relocation of power lines within this
reach are included in sstimated cost of Tennessee Colony
Regervoir
Lock 5o, 12 t¢ Five-wils Cresk (Mile 27h.4 to 322.0)
Texas Power & Ligat Co 299. 70 325 12,000
Texas Power % Light Co. 312.91 11 12,000
Texas Power & Light Co. 32C.0 2.4 8,000
Total-Mile 27k.% to 222.0 32,000
Five-Mile Creex +to Dallas Terminus (Mile 322.0 to 326.7)
Tone None
Dellas Perminue to Dallas Flocdway (Mile 326.7 to 331.1)
Dallas Power & Lighs Co. 32C.7 60 $10, 600
Dellas Ps"er % Ligh%t Co. 328.8 60 34,600
Dellas Power & Light Co. 331.1 60 000
Iuta"-Mi-e 326.7 tc 331.1 52,200
Dallas Floodway (Mile 321.1 %o 338.8)
Dellas Power & Light Co. 332.6 13 6,600
Dallas Power & Light Co. 333.5 13 6, 600
: Dallas Power & Light Co. 334.0 60 11,000
‘ Total Mils 331.1 %o 338.8 2&,200
i VI-84




TABLE 21 (CONT'D)
SUMMARY OF FIRST COSTS OF MODIFICATIO! TO ELEGCTRIC-
POWER TRAIISMISSION LINES TO PROVIEBE FOR ' 1 MULTIPLE
PURPOSE TRINITY RIVER CHANNEL 'O FORT WORTH, TEXAS

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

Dallas Floodway 4o Fort Worth Terminus (Mile 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 & Light Co. 342.9 12,5 12,000
Texas Electric Service 345.2 12.5 21,000
Texas Power & Ligh% Co. 3L3.1 138 29,000
Texas Electric Service Co. 351.4 19.5 48,600
Texas Electric Service Co. 362.8 66 45,800

Total Mile 338.8 to 362.8 200,400

Fort Worth Terminus to and including Riverside Drive bridges

(Mile 362.8 tc 369.5)

None None
Total - Mile 0.0 to 362.8 $710,800

85. SUMMARY OF COMMUNICATION LINE RELOCATIONS (INCLUDING COSTS).-
The plan of improvement for the multiple purpose channel provides
for modification of 17 existing communication lines, one of which
is a proposed crossing. The proposed crossing at Westmoreland Road,
channel mile 238.5, is to be installed in 1962 and for this report is
considered as existing. The proposed crossing along with 14 other existing
crossings-are cuned by Southwestern Bell Telephone Company, seven of which
lie below Dallas. The cother two existing crossings on the Trinity River
are the T-wire telephone crossings at channel mile 45.6 owned by the
Gulf Oil Corporation and the 2-wire telepnone crossing at channel mile
64.6 owned by Atlantic Pipe Line Co. OF the total 17 crossings, 5 are
aerial crossings attached to existing bridges, 11 are aerial lines on
poles and one is a buried armoured cable at channel mile 326.6. The
existing aerial lines on poles are on 35 to ii0-foot poles and are to be
modified by installing taller poles of sufficient height to provide
a vertical clearance of TO feet above normal pool elevation of the
proposed channel at maximum sag. The existing aerial lines attached
to bridges will be modified and attached to new or modified bridges
at the same location. The buried cable crossing will be modified
to provide a minimum depth below the normal pool elevation of 25
feet, or 5 feet helow the bottom of the proposed channel, whichever
is deeper. Alteration ccsts for communication relocations in the
Tennessee Colony Reservoir are con*ained in the estimate of cost
for the Tennessee Colony Reservoir.

86. A detailed estimate of twe typical communication line crossings
are given in table 22.




TABLE 22
ESTIMATED FIRST COST FOR RELCCAT.CN OF BELL TELEPHONE COMPANY'S
SIX CABLE CROSSING AT MODIFIED CADIZ STREET BRIDGE AT CHANNEL
MILE 332.2 and NINE CABLE CROSSING AT MODIFIED HOUSTON STREET
BRIDGE, MILE 332.6

: : :Unit: Total
Item of construction :Unit:Quantity:cost: aost
Cadiz Street bridge (Channel mile 332.2)
One cable, 200 pair 19 gauge and 500 pair

22 gauge IF 2000 $1L4.00 $28,000
One cable, 1400 pair 24 gauge and IF 2000 30.00 60,000

2 pair video LF 2000 5.00 10,000
One cable, 900 pair 22 geuge IF 2000 18.00 36,000
One cable, 455 pair 19 gauge IF 2000 8.10 16,200
One cable, 200 peir 19 gauge

and 800 pair 24 gauge LF 2000 20.00 40,000
One cable 900 pair 27 gauge LF 2000 18.00 36,000
Srlicing and checking M.Hr. 1080 10.00 10,800
Miscellanescus items 1S 6,%00
Transportation & plant IS

11,500
Total $25%,900

Houston Street bridge, (Channel mile 332.6)
One cable, 200 pair 19 gauge

and 400 pair 24 gauge LF 2000 12.00 24,000
One cable, 400 pair 22 geuge LF 2000 8.00 16,000
One cable, 25 pair 16 gauge

and 250 pair 19 gauge LF 2000 5.50 11,000
One cable, 900 peir 22 gauge LF 2000 18.00 36,000
Oue cable, 54 pair 10 gauge (toll) LF 2000 1.10 2,200
One cable, A4 pair 16 gauge (toll) LF 2000 1.30 2,600
One cable, 6 pr 16 gauge, 296 pair

19 gauge and 2 pr. 22 gsuge (toll) LF 2000 6.30 12,600
One cable, 168 pr. 19 gauge (toil) LF 2000 3..0 6,800
One cable, 8 pr. 16 gaugs, 8 pr 19 gauge

and 8 zc-axials {toll) LF 2000 1.00 2,000
Splicing ard checking M Hr. 560 10.00 5,600
Miscellancous 1tems s 5,000
Transportation & plant LS 10,000

Total 133,800 |

Note: Prices are as of Januvary 1962,
87  Table 23 gives pertinent data and costs of communication

lines required to be alterated or reiocated. The estimate first
cost is $1,176,950.
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%3, SUMMARY OF WATER AND SEWER LINE RELOCATION (INCLUDING COSTS).-
Modification of six existing water lines and seven sewer lines crossing
the multiple-purpose channel to Fort Worth would be reguired. Twelve of
the lines are owned by the City of Dallas and one water line is owned by
the City of Grand Prairie. All lines are single lines except at channel
mile 328.92, a 24" and 36" sewer 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 junction of 24" and 36" lines in addition to the
modification of the two lines crossing the river. The cost of modifying
the vater and sewer lines is based on placing each line at & minimum ele- .
vation of 25 feet below the normal pool elevation or 5 feet below the |
bottom of the proposed channel, whichever iz - eper, and extending the
line 25 feet beyond the bottom width of the proposed channel. Table 2k
gives data and cost on required alteration of water and sewer lines. The
estimated first cost is $588,290.

8). SUMMARY OF ACCESS RCADS TO LOCKS AND DAMS (INCLUDING Q@STS).~
The proposed alignments of the access roads were selected after field
reconnaissance and consultation with local personnel familiar with each
lock and dam location. The proposed 21 access roads would connect with
the nearest improved all weather road and would have a 20-foot wide double
bituminous type pavement and 6-foot wide flexible base shoulders. The
alignments of existing graded roads would be used whenever they are favor-
ably locatecd.

90, Road embankments within the Trinity River flood plain would
have a top elevation 5 feet abtove maximum highwater of record. At loca-
tions where road alignments cross perpendicular to the direction of flood
flows 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.

Q1. Estimates of first cost to provide the proposed access roads are
based on unit costs as shown in the following tabulation:

Item g Unit Unit cost

Clearing and grubbing (light) Ac $150.00
Clearing and grubbing (heavy) Ac 300.00
Excavation cY 0.60

Select material base CY 2.75 to 3.00
Flexible base Gy 3.50

Prime coat Gal. 0.20

Double bituminous treatment sY 0.85

Timber trestle(relief bridges) LF 150.00

Small drainage structures DA 500.00
Fencing LF 0.80
Marking traffic signs Sunm 50.00 to 350.00
Rework existing road crown SY 0«lS

Bridge approach fill CY 0.85

Table 26, that follows, shows cost of access roads to lock and dam sites

estimated at $5,018,99C.

V=88
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TABLE 25
PERTINENT DATA CONCERIING PROPOSED ACCESS ROADS

TO LCCK SITES
: :_Type and length of access roed :

Lock site ‘Rights=-: Construut Construct: Imp"ove : Total: Access
:Locatior. : of g new ¢ new iexisting :length: road to
:(chennel : way ¢ roed tbridge ¢ road :(miles) connect

No. : mile) :(acres): (miles) :(feet) : (miles) : : with

L 28.30(1) - - . = =

2 L7 ke 5 <5 0 - .5 Washington St.
(Liverty)

3 59.08 83 el - - 5.7 FM 1008

i 7L.85 15 1.0 24 - 1.0 Tex. 105

Sh 98.00 21 3 - L.7 2.0 FM 222

55 99.2 - 1 - - 0.5 Access Rd 5A

4 147,02 67 1.5 1500 4.0 5.5 FM 980

i 183.92 79 2.5 1500 4.0 6.5 FM 811

B 20755 27 - 24 2.2 2.2 FM 227

2 217.95 72 - 75 5.9 5.9 FM 5k

o) 233.00 122 1.0 8.1 9.1 St.Hwy 84

10B{2) 232.61 - " - - e

! 258.91 Li 146 - 2.0 3.6 FM 635

12 274%.51 6L 2.0 550 3.0 5.0 FM 636

1 236,54 23 L 130G - i M 10209

14 265,23 2 2 - - .2 St.Hwy 3k

15 306.31 L6 .3 24 3.0 3.8 FM 780

168 311.25 24 16 - . 2.0 Malloy Rd.

S 317.81 é <5 - - .5 Post Oak Rd.

o 332 2 2 700 - .2 Montgomery St.
(Dalies)

i 342.51 7 5 - £ Meyers Rd.

25 351.91 22 1.2 300¢€ b 1.8 FM 157

2 260, T & & - .2 Randol Mill Rd.

{1) New road from Wallisville (o lock Nc. 1 provided for in Wallisville

reservolr projecc recommended in Calef of Engineers report dated
At AE‘ Gol

Lock No. 102 to be serwved vy roud extending from lock Ho. lOA.
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92. SUMMARY OF PERMANENT OPERATING EQUIPMENT (INCLUDING COST).- The
estimated first cost cf permanent operating equipment for the canslized
multiple purpose channel includes the cost of 20 sets of lock and dam
equipment, four sets of heavy duty maintenance equipment and a system of
river observation gages and recorders. The estimate of cost excludes the
operating equipment required at lcck No. 1, which is provided for in the
recommended Wallisville reservoir project. One set of operating equipment
would be provided tc serve voth locks Nos. 5A and 5B, also both locks
Nos. 1CA and 10B. It is proposed that each set of operating equipment to
be provided at the lock sites consist of the equipment listed in table 27,
which also shows the estimated unit costs and Tirst cost of the equipment
for each installation.

e}

TABLE 27
ESTIMATED FIRST COST OF J"E SET OF LOCK AND DAM
PERMANENT CPERATING EQUIPMENT

Item of egquipment Unit eost

Truck (1/2 ton pick-up) $
Truck (Carr)-a 1)

Lawn mowers, 2 @ $150

Small dﬂrrlck barge for rsvﬂval ¢f logs and debris 12,000
Tractor with mowing equipmer 1d b crapper 2,000

Work boat, capable of rnvgng :mal. E . barge 10,000
Skiffs, su*v&y type, 2 @ $700 1,400
Cutboard moto 300
Portable "ﬂwo, 2@ $500 1,000
Office r,nUlenv.{
Desk, 3@ $96.50 300
Map case (5 drawers) 100
File cabinets, 3 @ $10L 300
Chairs 6 @ $37 200
Adding machine and/cr calculator 800
Typewriter 300
Wind direction, veloecity indicetor and rain gage 500
Radio transmitter and receiver 900
Misc, supplies and equipment _1,000
otal - one set 35,900

cet of heavy duty maintenance equipment

93 It is proposed that
t zlong the multiple purpose channel to be
s

be provided at four lock si
jged by permanent maintenance

rews performing ordinary maintenance work
on the lockes and dams as may be required The heavy duty maintenance
gguipment to be provided in eac d consist of the equlipment
listed in table 28, which also shows the unit and total cost of the
equipment

=
zet, woul




TABLE 28
ESTIMATED FIRST COST OF ONE SET OF HEAVY DUTY

EQUIPMENT
Item of equipment Unit cost

Dunp 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 hydraulic blade 18,000
Low-boy equip., traller and cab 10,000
Combination road maintainer and heavy-duty front end loader 6!200

Total -~ one set 70,500

9k. The proposed river cobservation system is required for the
collation of basic precipitation and river stage data required to forecast
the operation of the navigation dams on the multiple purpose channel to
pass flood rises and reservoir releases and at the same time maintain
normal pool elevation for navigation. The existing precipitation and
stream recording gages on the watershed would be augmented by 26 standard
precipitation gages and 40 waterstage recorders.

95 The unit cost of the new precipitation gages and waterstage
recorders in place is estimated at $500 and $2,500, respectively. The
total first costs of the 26 gages and 4O recorders are estimated at
$113,000 excluding contingencies. A summary of the estimated first
cost of the proposed permanent operating equipment is given in table 29.
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TABLE 29
SUMMARY OF ESTIMATED FIRST COST OF PERMANENT
OPERATING EQUIPMENT REQUIRED FOR MULTIPLE
PURPOSE CHANNEL TO FORT WORTH, TEXAS

Estimated
first sost

e bw

] Item of equipment

Houston Ship Channel to Upper reach of Wallisville Reservoir -
(Mile 0.0 to 35.5)

Operation equipment for lock No. 1 None(1)
Heavy duty maintenance eguipment None(1)
River observation system $ 2,950

Upper Reach of Wallisville Reservoir to head of authorized Channel
to Liverty (Mile 35.5 to L7.4)

Operation equipment for lock No. 1 None (1)

leavy duty maintenance equipment None(1)

River observation system 5,000 ,
Head of autnorized ehannel to Tennessee Colony Dam (Mile L7.4

to 233.5)

Operation eguirment for locks No. 2,3,4,5A,6,7,8 & 9 287,200

Heavy duty maintenance eguivment (2 sets) 141,000

River ohservaticn system 60, 640
Total-Mile L47.L to 233.5 E88f8E6

Teanescee Colony Dam to Lock & Dam No. 12 (Mile 233.4+ to 274.4)

Operation equipment for locks No. 10B & 11 71,800
Heavy duty maintenance equipment (1/2 set)(2) 35,250
River observation system 13,330

Total-Mile 233.5 to 274.4 120,385

Lock & Dam No. 12 to Five~miie Creek (Mile 27h.4 to 322.0)
Operation equipment for locks No. 12 thru 17 215,400
Heavy duty maintenance (1/2 set)(2) 35,250
River observation sysls 15,510

Total-Mile 27k .0 266,160

| Five-mile Creek to Dellas Terminus (Mile 322.0 to 326.7)

' Operation egquipment for locks None

| Heavy duty maintenance eguipment None

| River observation systen 1,530 |

Dallas Terminus to Dallas Floodway (Mile 326.7 to 331.1)

Operation eguipment for locks None

Heavy duty maintenance equipment None

River observation system 1,430
VI-9k
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SUMMARY OF DSTIMATED FIRST COST OF PERMANENT
OPERATING EQUIPMENT REQUIRED FOR MULTIPLE
PURPOSE CHANNEL TO FORT WORTH, TEXAS

! TABLE 292 (Cont'd)

o i & T T U Estimated
Itenm of guipment o first cI8%
Dailas Flocdway

Opsration rnuiu
[leavy duty ma
River otsozvr.

~

Total-Mile 331

renance equinment /h set)(2)
.on systerr

Dallsg Floodway to Fort Worth Terminus (Mile 338.8 to

6% .8)

Operation eguipment for locks 19, 20 & 21 107,700
Bzavy squicrent (3/4 set)(2) 52,870
Rive 7,850

S
D <
LA
)
@]
=
o
(Y] _
N
f\\
~
=
o)
2
ny
o

) to & including Riverside Drive
bridges (Mile 362.0 Lo 369 0)
Operation equijr or locks vone

Heavy duty meintenance egulrment ”u“ﬂ

L9

e AT 9
L e ¥Fort
(0 3,00C
(L} Cost o equi; : for Lock No. 1 is ineluded ia ¢
Walliisville Reservoir groject.
(2) Costs »f unit assigned Tor economic analysis of project

are s denvary 1962 .

96. SUMARY OF SULLDLI.3. GROUNDS AND WLLLLLES Bach loc.

the multiple purpese chaancl For+ Worth would be srovided
quarter:, garage, storage she., boathouse, feac and 11
T S =~ - s Y2y AL stk Kk 3 an  avre ¢
d(h.TLu ~ ne neces 111ty distribution sysiens.

mgte of firstu cost for eazch lock installation is given in the




COST OF BUILDINGS, GROUNDS & UTILITIES AT EACH LOCK SITE

Lockmaster's quarters 1 @ 13,000 $13,000
Garage & storage shed 1 @ 7,800 7,800
Utilities
(1) Electrical distribution & lighting system 50,000
(2) Heating gas - butane 5,000
(3) Water supply & distribution 10,800
(4) Sanitery sewer system 12,500
(5) Telephone facilities 6,000
Boathouse & appurtenances 19,200
Fence 4 ft. stock, chain link 3,300
Unit cost for one lock site 127,656

97. A summary of first cests for buildiangs, grounds, and utilities
is given in table 30.

TABLE 30
ESTIMATED FIRST COST OF BUILDINGS, GROUNDS, & UTILITIES
REQUIRED FOR MULTIPLE PURPOSE CHANNEL TO FORT WORTH, TEXAS

No. of units : Unit
required :  cost g Cost

Houston Ship Channel to upper reach of Wallisville reservoir (Mile 0.0

tC 35.5)

1 127,600 (1)
Upper reach cf Wagllisville reservoir to head of authorized channel to
Liberty (Mile 35.5 to 47.4) - None
Head of suthorized channel tc Liberty to Tennessee Colony Dem
(Mile «7.4 %o 233.5
1¢ 127,600 1,276,000
Tennessee Colony Dam tc Lock & Dam No. 12 (Mile £233.5 to 27&.%)

2 127,600 255,200
Lock & Dam No. 12 to Five-mile Creek (Mile 274.4 to 322.0)

3 127,600 765,600
Five-mile Creek to Dasllas Terminus (Mile 322.0 to 326.7) - None
Dallas Terminus to Dallas Filoodway (Mile 326.7 to 331.1) - None
Dalles Fioodway (Mile 331.1 to 338.8)

1 127,600 127,600
Dallas Floodway to Fort Worth Terminus (Mile 338.8 to 362.8)

3 127,600 382,800
Fort Worth Terminus to end including Riverside Drive Bridges,

(Mile 362.8 to 3639.3) - None
Totel - Mile 0.0 to 362.8 2,807,200
Note: Estimated first costs are based on prices as of January 1962.
(1) Costs are included in Wallisville reservoir project.

VI-96




9C. SUMMARY OF AIDS TO NAVIGATION (INCLUDING COSTS).- Estimates
of unit costs and total first cost of aids to navigation for the section
of the muitiple purpose Trinity River channel from Liberty to Fort Worth,
Texas, was furnished by letter dated October 30, 1961, from the Commander,
Eighth Coast Guard District, New Orleans, Louisiana. The aids to naviga-
tion would consist of single pile daybeacons installed on the channel
bank at the lower ends of river cut-offs and along the channel route as
may e necessary, and 3rd class radar reflecting buoys in Livingston and
Tennessee Colony reservoirs. In addition it is proposed that a light
attendsnt station complete with wharf, vehicles, and 45-foot buoy boat
be provided at each reservoir. Two sites of approximately 2 acres each
would be required for the light attendant stations. The total cost of
the regquired aids to navigation is estimated at $800,000. Table 31 shows
a summary of the estimated first cost of the required aids to navigation
for the multiple purpose channel, excluding land costs for the light
attendant station which would be located within the reservoir limits.

TABLE 31
SUMMARY OF ESTIMATED FIRST COST OF AIDS TO NAVIGATION
REQUIRED FOR THE MULTIPLE PURPOSE TRINITY RIVER CHANNEL
TO FCRT WORTH, TEXAS

Section of channel and : 3 . : Estimated
aids to navigation : Unit: Quantity:Unit cost(l): first cost(l)

Houston Ship Channel to upper reach of Wallisville Reservoir -
(Mile .0 to 35.5)
Nene - - - None

Upper reach of Wallisvilile Re
channel to Liberty (Mile 35

servoir to head of guthorized
| =
L

to 47.4)
None - - - None
Head of suthorized channel to Liberty to Tennessee Colony

Dam (Mile L7.4 to 233.5)

Singie pile daybeacons ea. 285 500 $142,500
Third Class (RR) buoys ea. 40 650 26,000
Ligh’ attendant station ex. i 100,000 100,000
Buoy boat, US-foot es.. il 150,000 150,000

Total ElE,SOO

Tennessec Colony dam %o Lock & Dem No. 12 (Mile 233.5 to 27k.4)

Third class (RR, buoys ea. 65 650 LL 000
Light sttendant station es. 1 100,000 100,000
Buoy boet-b5-foot ea. 1 150,000

150,000
Total 294,000

VI-97




TASLE 31 {Cont'd)
SUMMARY OF ESTIMATED FIRST COST OF AIDS TO NAVIGATION
REQUIRED FOR THE MULTIPLE PURPOSE TRINITY RIVER CHANNEL
T0 FORT WORTH, TEXAS

Section of chennel and : : Estimated
aids tc navigation : Unit: Quantity: Unit Cost (1): first cost (1)

Lock & Dam No. 12 toc Five-mile Creek (Mile 274.4 to 322.0)

Single pile daybeacond ea. oL 500 47,000
Five-mile Creek tc anéd including Dallas Terminus (Mile 322.0

to 326.7)

Single pile daybeaccns ea. 9 500 4,500

Dellas Tarminus +o existing Dellas Floodway (Mile 326.7

1o 35L.1)

Singie pile daybeacons esa. 9 500 4,500
Dallas Flocdway (Mile 331.1 to 328.8)
Single pile dayceaccons ea. 15 500 7,500

Dallas Floodway to & including Ft. Worth Terminus (Mile 338.8
to 362.8)
Sirzle daybeacons ea. 48 500 2k,000

Fort Worth Terminue to & including Riverside Drive bridges -
(Mile 362.3 to 365.9)

None - - - None
Total - Mile 0.0 to 369.8 $800,000

(1) Cost furnished vy Cormerder, U. S. Coast Guard.

I, UMMARY OF RECRELATION FACILITIES (INCLUDING COST).- A summary
'irs*t cost of recreation facilities provided in connection with the

e purpose channel estimatec at $2,866,200 is shown in table 32.

: AE
VI=90
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TABLE 32
SUMMARY OF ESTIMATED FIRST COST OF RECREATIONAL FACILITIES
FOR MULTIPLE PURPOSE TRINITY RIVER CHANNEL TO FORT WORTH, TEXAS

: 2 Unit ™ & Total
Item :Quantity : Unit : Cost : Cost
Houston Ship Channel to head cf Wallisville Reservoir (Mile 0.0 to 35.5)
Access roads 2.5 Miles $35,000 $ 387,500
Recreation facilities 3 Each 66,600 199,800
Total construction 287,300

Head of Wasllisville Reservoir to hesd of authorized channel to Liberty
(Mile 35.5 to 47.4)
Recreation facilities | Each 66,600 66,600

Head of authorized channel to Liberty to Tennessee Colony Dem (Mile L7.L

to 233.5)

Access roads 7 Miles 35,000 245,000
Recreation facilities 14 Each 66,600 932,400
Total constructicn 1,177,400

Tennessee Colony Dam to Lock & Dam No. 12 (Mile 233.5 to o7k . 4t)

Access road 140 Mile 35,000 35,000
Recreation facilities 2 Each 66,600 1232200
Total coastruction 166,200
Lock & Dam No. +o Five-mile Creex (Miie 274.4 to 322.0)
Access roads 7 Miles 35,000 2ls5,000
Recreation facilities 8 Each 66,600 532,800
Total construction T77,800
Five-mile Creek to and including Dallas Terminus (Mile 322.0 to 326.7) - None
Dallas Terminus to existing Dallas Floodway (Mile 326.7 to 331.1) - None
Dellas Flcodway (Mile 331.1 tc 338.8)
Access 1.0 Mile 35,000 35,000
Recreation facilities 1 Each 66,600 66,600
Tctal construction 101,600
Dailas Floodwsy to & including Fort Worth Terminus (Mile 338.8 to 362.8)
ccess roads 2.5 Miles 35,000 a7, 500
Recreation facilities 3 Each 66,600 199,800
Total Construction 287,300
Fort Worth Terminus to Riverside bridges (Mile 362.8 to 369.8) None
Total (Mile 0.0 to 369.8) $2,866,200
VI-99




100. SUMMARY OF ANNUAL MAINTENANCE, OPERATION AND MAJOR RE-
PLACEMENT COSTS.- The following paragraphs give information and
supporting data considered in determining the annual costs of
maintenance, operation and major replacements, based on a 100~
year amortization period. The total annual cost of maintenance
operation and mejor replacements for various features of the multiple
purpose channel is estimated at $4,438,200, as summarized in table
33, which excludes 2n estimated cecst of $272,000 anmpually, for main-
tenance and operation of recreational facilities proposed for the
multiple purpeose channel,

101. LOCKS, DAMS, AND RIVER OBSERVATION SYSTEM.- The annual
maintenance, operatiomn and replacement cost for lock No. 1, is
provided for in the Wallisville Regervoir project as recommended in
prior report and accerdingly is excluded from further consideration
in this report. Alsc excluded from conszideration are the costs of
maintenance and operation of the spillway gates and outlet works
at the Livingston and Tenneszee Colony reservoirs dams, which
costs are considered as a function of the respecrtive reservoirs.
The annual costs of cperating personnel, maintenance supplies, major
repair and painting, 2and msjor replacements for the proposed 22
locks and 18 navigation dams and river observation system, are
set forth in the following paragraphs.

102. OPERATING PERSONNEL.- The yearly operation of each lock
and dam would be accomplished with & crew of 9 men consisting of
lock master and an 2szistant lock master con 2 yearly besis and
seven lockmen working 40 hours per week. Lockmasters would reside
in houses at the lock sitez. Grounds maintenance would be performed
by lock personnel when operation of the locks is nct pending.
Ordinary maintenance of 211 locks snd navigaticn dams would be
performed by four crews consisting of 8 men each. These maintenance
crews would also meinzain the river observation system Personnel
required for maintenance and operation of locks, dams and river
observation system i2 preoposed az follows:

Number Average Total
Personnel reguired vearly cost vearly cost
Lockmaster, S$-06 22 $ 8,090 $177,980
Asst. lockmaster, W-08§ 22 6,340 139,480
Lockmen, W-07 154 6,050 931,700
Maintenance foreman, S-06 4 8,090 32,360
Heavy equip. operator, W-12 L2 6,220 74,640
Laborers, W-02 16 4,160 66,560
Sub-total $ 1,422,720
Supervision and overhead, 12% 170,780
Total $ 1,593,500
VI-100
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103. ORDINARY MAINTENANCE SUPPLIES.- Based on experienced cost

of ordinary maintenance supplies for existing locks and dams in the
Galveston and Mobile Districts, it is estimated that ordinary main-
tenance supplies would cost $4000 per year for each lock and dam.
The cost includes $1000 per year for electric r. The total
annyal cost of ordinary maintenance supj he 22 locks and
18 navigation dams is estimared at $160,000.
e bs i
al

maintenance supplies for the river observation
at $10,000 annually. The total anrug cost of
supplies for the leck, dams, and river ohszsrvat

mated at $170,000.

104, MAJOR REPAIR AND PAINTING.- It i3 estimated
repair and complete oalwtlng of lock and dam gzte
formed on a centract ba: BVEYY y Th
major repair and paintcing of the gates 4t each lock snd che gates
of each dam is eztima ; )
The total cost for majo
locks and 18 dam=z 1is =g
of major repairs and pa

"

105. MAJOR REPLACEMENTS.- In de
replacements, it was considered that
specific items in the future would egqual tbe preseat constix
irst cost less zalvage. The average annu
W

t
the replacemenc ceosts cf

computed by discourting to present worth
mjltiplying the present worth value by ¢
for a uniform annual series b

estimated annual replacement cestz for o
machinery for the 18 navigacion dams, 22
operating equipment are given in table 34.

106. ACCESS ROADS.- Mzintepance of accese roads would
include patching of bituminous surfaces, policing o
way, mowing of righta-of-way, grading of shoulders
i ;

center strip, repeiring signs, and c

The annual const of access rcad maintenance is eztir i ax $1,00C
per mile of road, or 3 totel of $58,00 i:r the proposed 21 access
roads The annual maintenance cost 1s influence “e consi

1
deration that the crown of the road would be
yearg. The cost of crown replaczemen on th
58 miles of access roads i1z estimated at $1
ghowrn. in table 34.




ESTIMATED ANNUAL

FCR MULTIPLE PURPUSE

NITY RIVER CHANNEL
>.7/6% INTEREST RATE)

T Estimated: : 1 Tt Average T Escimated :
3 1ife 5 i : annual : Anaual :
: in S :salvage : replacement i replacement:
Designation : years £ :value : salvage : cost factor(2): cust(3) 2
Dams
Tainter gates 40 $9,723,000 $4,834,000 §3,009,000 J.01209 $47,000
Operating machinery (mech.) 40 3,243,000 1,946,000 1,297,000 0.01209 5,000
Crane 5 333,000 560,000 373,000 0.02609 10,00C
Pier, storage yard 2 152,000 91,000 61,000 0.02609
Electrical system 25 Tk ,000 4ae ,000 282,000 0.02609
Operating machinery (elect.) = 340, OO 504, 00C 336,000 0.02609
Stop logs & 333,000 530,000 353,000 0.01209
Total Dums 0
Locks .
Miter gates and tainter valves L 11,041,00¢ 2,626,000 4,415,000 0.01209 53,000
Operating machinery 40 5,465,0 3,279,000 2,186,000 0.01209 26,000
Valves 40 200 120,000 80,000 0.01209 1,000
Oil piping system 4o 2,732,000 1,639,000 1,093,000 0.01209 13,000
Stop logs Lo 2,318,000 1,391,000 927 ,00C 0.01209 11,000
Electrical system 3,57k ,00¢ 2,144,000 1,430,000 0.02605 87,00‘«
Total locks y
Permanent operating equipmeat 10 1,220,000 122,000 208594 4,000
Railroad bridges (machinery) %0 3,405,000 5,043,000 0.0L209 41,000
Access roads to lock sites 10 3,676,000 5,488,000 0. 08534 119,000
Aids to navigation
Buoys, radar reflecting 20 70,00C None 70,000 0.03590 3
Day beacons 12 230,000 None 230,000 0.0624 16,000
Buoy boats 25 300,000 180, 000 120,000 0.02609 3,000
Total aids to navigation 22,000
Total 512,000

(1) Based on assumption That replacement costs Will equal construction first costis
contingencies and engineering, design, supervision and administration costs.

sd; Accumulated present worth factor multiplied by capital recovery factor.

3 Replacement cost less salvage multiplied by annual replacement cost factor.




107. RAILRCAD BRIDGES.- The plan of improvement provides for the
construction of a vertical lift railroad bridge at each of the 13 rail-
road crossings of the multiple purpose channel. The total annual main-
tenance and operation cost for the 13 bridges is estimated at $273,000,
based on the estimated cost of $21,000 per year for 24 hour daily opera-
tion, utilities, painting and repairs for single lift bridge as shown
below.

ltem Annual Cost
Bridge tenders ~ 4 @ $4,000 a year $ 16,000
Utilities 1,000
Painting and miscellaneous repairs 2,000
Operating equipment repairs 2,000
Total $ 21,000

It is further considered that the machinery for each lift bridge would have
an average life of about 40 years. The total annual replacement costs for
the 13 1ift bridges machinery is estimated at $41,000.

108. CHANNEL DREDGING.- In determining the estimated annual cost of
maintaining project depths in the proposed multiple purpose channel from §
the Houston Ship Channel to Fort Worth, Texas, consideration was given to i
the proposed enlargement of the authorized channel to Liberty project, the
sediment load that would enter the channel from varicus sources and the
requirements to maincain project depths for navigetion and regulated flood
releases.

109. With respect to the enlargement of the chamnel to Libercy project,
the plan provides for deepening to 12 feet the 9 x 150-foot channel from
the Houston Ship Channel to the upper end of the Wallisville Reservoir
at channel mile 35.5 in the interest of navigation. Thence, for deepening
and widening of the channel to the head of the authorized prcject at
channel mile 47.4 in the interest of both navigation and flood centrol.

The following concerns maintenance dredging of the channel from the
Houston Ship Channel to channel mile 35.5.

110. The plan of improvement for the Wallisville Reservoir project :
(House Document No. 215, 87th Congress, lst Sessicn) provides for diver- 3
sion of all Trinity River flows to a new outlet on the north shore of 3
Trinity Bay. Since sediment inflow into the channel below the Wallisville ‘
dam would be eliminated, maintenance dredging of the project channel be-
low the dam would be largely confined to the reach from the Houston Ship
Channel to near Smith Point, a distance of 6.5 to 9 miles depending on
tidal influences on the channel. Some maintenance dredging would also be
required in the vicinity of the Double Bayou channel crossing of the
project channel. It is considered that maintenance of the proposed
12 x 150-foot channel below the Wallisville dam would not increase
materially the maintenance of the 9 x 150-foot project channel. The
cost of maintaining the 9 x 150-foot project channel from the Houston
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Ship Channel to the Anahuac Channel, a distance of 2L4.3 miles, is esti-
mated at $114,000 annually as given in appendix II accompanying the
Distriet Engineer's report in House Document No. 215, 87th Congress,

lst Session. It is considered that the presently estimated annual cost

of $11L4,000 for the project channel to the Anahuac Channel is also adequate
to maintain the proposed 12 x 150-foot channel below the Wallisville uven
including maintenance of the adjacent protective (spoil) embankment below
the Anahuac Channel.

11l. Maintenance of the authorized 9 x 150-foot channel to Liberty
project from Lock No. 1, in the Wallisville Dam to the Texas 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,
87th Congress, lst Session) reports that "Maintenance dredging of the
upper lock forebay, the navigation channel in the reservoir area, and some
maintenance and snagging of the river diversion channel would average about
$20,000 per year". In addition to deepening of the project channel 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 that 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 258,
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 upper 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 (845,000
cubic yards). It was considered that flood release discharge from the
Tennessee Colony reservoir and 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.

114k. 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 (447,000 cubic yards). It was con-
sidered that all of the sediment produced in this reach would be trans-
ported to the Wallisville reservoir bhecause the channel conditions in
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basis.

geryolrs be envisicoed on an annual

220. Dredging of the rnavigation mservatiorn pocl
of the Wallisville Reservolr wo vased on study given

in Appendix I acoomperying the Dis+wis
House Documernt No. 215, 37+h Congress ne The study of prohable
gediment storage in the Wallizvilis ”r el that pv‘a,**f. ;alj.,y
all of the sediment load ertering tre wLu:n' eservoir wouldd

passed oubt of the reservoir by kigh fis LW ]
chanrel would carry regulsted die harge &, XX gecond
periods, and these flows with %
the same upera*-’*r of th
in the design of ur'— wa'liqv‘_.‘".. ;
considerad that practically all o catimated sediment loed
of 277 avre-feet produzed iz the Iiwvingstor i3ville reach would be
passed out of the Wallisviile reservoir an rly & small amcun® of char
maintenarce dredging would be regulired, arnuailve

report corntained in

Lver diversion charonel
projeet. Accordingly, it

<
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121. The sediment loai entering ithe Livingston Reservolr, 2stimate
akt ?"14‘.‘ K sucle ‘_,ra:"*"* 5 aarmally, woild pess lock and dax Ne.
at channel mile 147,92, and enter into the deeply entrenched
pool Noe % Pool 5B wul ha*"—- a notLom Wi i
start elevation 89 and would te aboud 18 miles long
cf inundated lanis of the Livingsion Reservoirs During hi

gh flood
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pcols are nct precizely known at this time. Hewever, because of their
pcssibility, the unit cost of maintenance dredging may be higher than
regulay meintenance dredging costs. To allow for these unknown factors,
it is proposed that the annual zcost of chanrel dredging in pools 10E
and 11 be based on the remcval of L1, 500,000 cubic yards, annually.

123, The materisls to be encountered ir the maintenance dredging
of the multiple purpose channel would coneist of sand; sandy clay, clay,
silt and scme gravel. These materials shcoald sffer no unusual dredging

difficulties, however, tc cvercome ‘hc~ highe: wacnks of the deeply
entrenched chamnel in certain reaches; it ma. = necessary to provide
bocster pumps for disposal of the esarth ma*s i= on lands adjacent fo

the channzl.

12%. The estimated zoz% of maintenance dredging tc remove the sedi=
ment load of 1,500,00C cubic yards from pools Nc. 10B and 11, in the
Tennessee Colony reservoir and the 643,000 cubic yards from pocl Nee 52
in the Livingston reservoir is based on the use of a modern 27-inch pipe=
line dredge with an aversge daily outpur of 22,000 cubic yards of materiel
from a 20-hour dredging dayv. The cost of grerating a large dredge 1=
estimated at $3,00C per day, which includes contingencies, engineering

and dezign, and supervision and inspectior. The annual cozt of dredging
the 1,500,000 and 845,000 cubic yards is estimated at $205,000 and $115,00C
respectively.

-

25 . The cost of mainvierance ;‘.:‘eug.l”g« of the multiple purpose channcl
opetream from chenrel mils 35.5 to 9.5, excluding dredging in the
Livingston and Tennezsee Coluay reservoirs and at lock sites, is bvased
or. the wonsideratiorn that the sediment deposits in the channel would nos
he zufficient to delay a sieady upstream advance »f the dredge and there-
fors the cogt of dredging the chaarnel would depeni largely on the amouat
of vime required for the dredge to move through the reach. The 27-inch
dredge has a maximum rate of progress of about Z,50C to 3,000 feet per
day. However, for the purpnse of this report, it wes estimated that the
dredge would aivance about Z, 100 feet per day, - at a cost of $7,500
pexr mile of shsrmel. The estimated annual cost of dredging channel having
g 12.fcot projeci depsh telow normal pool ie basedi on $7,500 per mils of
nrannel agsuming the channel to he dredged yearlv. For channel depths
greater than 12 fe".,., wne estinated annval zost of dredging is based on
$2,50C per mile of chanrel, assuming the channels tc be :’!:redg:d. every
three years.

126. It is considered that expedited dredging at the lock forebays
would not invelve a large amouns »f dredging and that such dredging could
be performed effiziently by small dredges dezigned for such purposes.

The cost of dredging both forebays of each lock is estimated at $10,000
annually.

127. The cost of expedited dvedging of the 12 x 150-fcot channels
below the conservetion pools in the Livingston and Tennescee Colony
reservolrs is sstimated at $300 per mile on an annual basis. Maintenance
dredging in the reash of flood cou‘rel channel between mile 362.8 and
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369.3, would probably be performed by land based equipment because the
--annel 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
project depth in this reach is estimated at $2,500 per mile. The total
annual cost of maintenance dredging of the multiple purpose channel up-
stream of lock No. 1 in the Wallisville reservoir is estimated at
$1,332,900, a sumnary of which is given in lble 35.

TABLE 35

ESTIMATE OF ANNUAL MAINTENANCE DREDGING COSTS

FOR MULTIPLE PURPOSE TRINITY RIVER CHANNEL TO
FORT WORTH, TEXAS

s :  Estimated g

s : annual H Estimated

s ¢ dredging ¢+ annual

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

Houston Ship Channel to upper reach of Wallisville reservoir (Mile 0.0 to 35.5)
Milie bog 0 Beo ol - None (1)
tiile 6.5 to 35.5 28.9 - None (1)
Unper reach of Wallisville reservoir to head of authorized channel to Liberty
(Mile 35.5 to 47.4)

Mile 35.5 to Lk 12.0 $2, 500 $ 30,000
Total mile 35.5 to L7.h4 30,000
Head of authorized channel to Tennessee Colony Dam (Mile 47.k4 to 233.5)
Mile 5T.4 to 3.1 2L 2,500 olt, 300
iile 73.1 to T4.9 1.8 (2) 7,500 13,500
Mile 4.9 to 99.1 2k.2 2,500 60, 500
Mile 99.1 to 13L. 35 300 10,700
pile 134.3 to 148.0 13,2 8,700 115,000

file 248.0 to 233.5 85.5 2,500 213,800

zency aredging at locks No. 2 thru 10A 10C, 000

Total Mi" 47.4 to 233.5 5115000
Tennessee Colony Dam to lock and dam No. 12 (Mile 233.5 to 27h.L)

Mile ”j'\,“ to ;)H 9 :5.&- 300 7,600
Mile 250.2 to 2Th.k 15.5 205,000
Fnergency aredging at locks No. 10E & 11 20, 000
Total - Mile 233.5 to 27h. 232 , 000
k ard dam Nc. 12 tc Flve m;le Creek (Mile 27k.4 to 322.0)
(—L to 5.63 Q b-(} 2 500 2?,50@
283.3 to 286.6 3.3 (2) 7,500 24,800
286.6 to 295.0 Gl 2,500 21,000
295.0 to 298.3 3.3 (2) 7,500 24,800
298.3 to 303.9 5.6 2,500 14,000
> 30349 e 306.3 2.k (2) 7,500 18,000
Mile 306.3 tc 322.0 157 2,500 39,300
mmergency drecdging at locks No. 12 thru 17 €0, 000
Total - Mile 274.% to 322.0 224 ,200
Vie109




TABLE 35 (Cont'd)
ESTIMATE OF ANNUAL MAINTENANCE DREDGING COSTS
FOR MULTIPLE PURPOSE TRINITY RIVER CHANNEL TO
FORT WORTH, TEXAS

Estimated
annual - Estimated
s $ 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 QT (2) 7,500 5,300
Dallas Terminus - - 13,500
Total - Mile 322.0 to 326.7 78‘8’, 00
Dallas Terminus to Dallas Floodway (Mile 326.7 to 331.1)
Mile 326.7 to 331.1 4.4 (2) 7,500 33,000
Dallas Floodway (Mile 331.1 to 338.8)
Mile 331.1 to 337.4 6.3 2,500 15,800
Mile 337.4 to 338.8 5 1e3 7,500 9,800
Emergency dredging at Lock Wo. 1 10,000
Total - Mile 331.1 to 338.8 35, 600
Dallas Floodway to Fort Worth Terminus (Mile 338.8 to 362.8)
Mile 3356.8 to 342.5 S ey (,500 28, 500
Mile 342.5 to 346.0 3.5 2,500 8,800
Mile 346.0 to 351.9 5.9 (2) 7,500 4L, 300
Mile 351.9 to 35T7.3 Selt 2,500 13,500
Mile 357.3 to 360.2 249 (2) 7,500 21,800
Mile 360.2 to 362.8 26 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
359.8)
MiTe 362.8 to 369.8 T.0 2,500 17,500
Total - Mile 0.0 to 369.8 $1, 332,900
(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 norma&l pool elevation.

128. CHANNEL REVETMENT.- The plan for the multiple purpose channel
includes bank revetment 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 2Lk-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 revetment works or at the up and downstream ends of the
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blanket disturbed by erosion and wave action. Maintenance of the stone
blanket below the waterline would be to replace the stone blanket in the
event of e ''washout'" or damage caused by floating craft. For the purpose
of this report the cost of maintaining the 57,000 lineal feet of channel
revetment works is estimated at $50,000 annually.

129, AIDS TO NAVIGATION.- The Commander, Eighth Coast Guard District,
New Orleans, louisiana, by letter dated October 30, 1961, file H2/L-1
Ser 1557, advises that annual maintenance of the aids to nmavigation pro-
posed for the multiple purpose channel is estimated at $84,800, annually,
and that the estimated 1ife of daybeacons and buoys is estimated to be
12 years and 20 years, respectively. The 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 MAINTENANCE OF RECREATION FACILITIES.- The cost
of maintenance and operation of the recreaticnal facilities proposed for
the multiple purpose channel is estimated at $272,000 annually. The
annual cost is based on the proposal that general supervision and mainte-
nance of four recreational areas be accomplished by a ranger and a four-
man crew, working 40-hour week, performing maintenance of access and park
roads, signs and public-use facilities including rental of maintenance and
transportation equipment. The cost also provides for contract work for
mowing, clean up and repair of public-use buildings and facilities, as
may be necessary, resulting from damage through general use, vandalism,
storm or other causes. For purposes of economic analyses, the total
annual cost of $272,000 is allocatad to various reaches of the channel
on the basis of first costs of the construction items shown in table 36.

TABLE 36
ESTIMATED ANNUAL COST OF MAINTENANCE AND OPERATION
OF RECREATIONAL FACILITIES IN DESIGNATED REACHES OF
THE MULTIPLE PURPOSE CHANNEL TO FORT WORTH, TEXAS

: Estimated
_Designated reach of channel :annual cost
Houston Ship Channel to head of Wallisville
Reservoir Mile 0.0 to 35.5)
Maintenance & operation - 3 recreztional areas $ 29,000
Head of Wallisville Reservoir to head of
authorized channel to Liberty (Mile 35.5 to 47.4%)
Maintenance & operation - 1 recreational ares 7,000
Head of authorized channel to Liberty & Tennessee Colony
"Dam (Mile 47.4 to 233.5)
Maintenance & operation - 14 recreational areas 118,500
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TABLE 36 (Cont'd)
ESTIMATED ANNUAL COST OF MAINTENANCE AND OPERATION
OF RECREATIONAL FACILITIES IN DESIGNATED REACHES OF
THE MULTIPLE PURPOSE CHANNEL TO FORT WORTH, TEXAS

r ' o = : Estimated
Designated reach of channel =, rannual cost
Tock & Dam No. 12 to Mive-mile Creek (Mile 274.% to 322.0)
Me.intenance & operation - 8 recreational areas $ 78,500
Five-mile Creek to and including Dallas
Terminus (Mile 322.0 to 326.7)
Maintenance & operation lone

Dallas Terminus to existing Dellas Floodway (Mile 326.7 to 331.1)None

Dellas Floodway (Mile 331.1 to 338.8)

Maintenance & operation - 1 recreational area 10, 000
Dallas Floodway to & including Fort Worth Terminus, (Mile 338.8

to 362.8)

Mointenance & operation - 3 recreational areas 29,000

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

Total - Maintenance & operation $272,000
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RESERVOIRS

131. LAND ACQUISITION CRITERIA.- The criteria for land acquisition
in reservoirs as contained herein is based on the "Joint Policies of the
Departments of the Interior and of the Army Relative to Reservoir Project
Lands" which was published in the Federal Register, Volume 27, Page 1734,
dated 22 February 1962 and Change Y of EM 4035-2-150 dated 9 March 1962.
The fee acquisition line is based on blocking-out the area beneath the
upper guide contour or a strip of land 3UU feet horizontally from the
static full pool elevaticn, whichever is the greatest, except in remote
areas. The fcc acguisition line also includes remainders of ownerships
having no access or remainders cf cwnerships where provision of access
would cost more than the value of the land. It further includes lands
required for public access. Flowage easements are proposed in small re-
mote areas of tributary streams which sever owrerships and are subject to
occasional flocds

132. LAKEVIEW RESERVQIR PROJECT.~ The Lakeview dam site is located
at river mile 7.2 on Mountain Creek in Dallas County about 3.1 miles
above the existing Mountain Creek Dam. The Lakeview Dam site is
just south of the city limit of Grand Prairie, sbcut 14 miles from
downtown Dallas and 22 miles from downtown Fort Worth. The proposed
reservoir would be constructed for flood control, water conservaticn,
fish and wildlife, and general recreation purposes Subsequent to
completion of project formulation studies, local interests proposed
a minor reviasion in the site selection made by the Corps of Engineers
for the Lakeview Reservoir project, This revision will be considered
in the preconstruction planning of the Lakeview Raservoir proiect.

133. DAM.- The Lakeview Reservoir would be fermed by a main
earth dam with a maximum heipht sbove streambed of about 91 feet
and a total length of about 22,620 feet including a 13é-foot
concrete spillway. The spillway located in & saddle on the right
abutment, would be a gate-contrnlled cgee flip-bucket type with
three 40 by 28-foot tainter gatez. The net opening of the spillway
would be 120 feet. The cutlet works would consist of one 12-foot
diameter conduit controlled by two 5-fcot 6-inch by 12-foot gates.
The location and area are shown on plate 27, and the typical sections
and detailed layout a2re shown cn plate 28, The general hydraulic
design data are shown on plate 29.

134. RESERVOIR.- The Lakeview Resexvoir will have a total
controlled storage of 488,700 acre-fest and an area of 15,650
U5 to

acres at elevation 523 o of apillway gates or top of flood
control pool. At top of conservation pcol, elevation 518.0, the
reservoir will have an area of 12,300 acres and a storage capacity

of 349,500 acre-feet, including sz portion of the sediment reserve.
Lands required for reservoir operation, construction of the pro-
posed dam, and for fish, wildlife, and recreation purposes will be
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about 20,360 acres in fee simple and 800 acres in flowage easements.

This land is classified as 9 percent home site, acreage tracts, and
potential subdivisions; 43 percent cropland; 40 percent pasture; and

8 percent as floodwater storage for Dallas Power and Light Company.
Construction of lakeview Reservoir would require relocation of 9.7 miles
of farm to market highways, 12.0 miles of county roads, 1.2 miles of
railroad, 1.5 miles of pipeline, 33 miles of telephone lines, 33 miles of
REA (138KV) distribution lines, and 7.4 miles of electrical transmission
and distribution lines. There are no known cemeteries in the reservoir
area. No cil or mineral activity of any kind is in evidence anywhere in
the reservoir area. Two recognized, but unincorporated, subdivisions are
located within the proposed reservoir area. Other pertinent data for the
proposed lakeview Reservoir are shown in table 37 while the location of the
appurtenant channel improvement works is shown on plate 43 on page 178.

135. GEOTICGY.- 'the dam site was investigated by drilling and
augering seven vorings as shown on plate ;0. fen feet of residual clay
were penetrated by the boring located in a natural spillway saddle im-
nmediately to the east of the crest of the right abutment. The boring,
on the slope of the right abutment, encountered 10.6 feel of residual
clay overburden overlying 3.6 feet of weathered primary strata. The
contact indicated at 10.6 feet is transitional between the residuum and
the underlying bedrock. Three hand auger borings wvere drilled along the
axis where it crosses the swampy flood plain area at the upper end of
Mountain Creek Iake. None of the three borings reached primary strata
although one of the holes was augered to a depth of 20.7 feet. 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 gravel. The clay overburden varies between
20 feet and 23-1/2 fect in thickness benecath the proposed embankment area
along the relatively gentle slopes of the left abutment west of the
alluvial filled bottom lands.

136. Primary strata, inmediately underlying the overburden at thc
Iakeview dam site, are represented by the Fagle Ford shale formation of
Upper Cretaceous age. In an unweathered condition, the Fagle Ford is a
dark gray, or black, firm laminated shale. The formation contains oc-
casional thin lenses of flaggy limestone and concretionary septeria, but
apperently none of the borings were drilled decp enough to reach any of
these characteristic components which normally occur in the lower section
of the formation. '

137. FOUNDATION CONDITIONS.- Overburden and primary strata consist
of impervious materials which will inhibit lcakage of impounded water be-
neath an embankment. Unweathered FEagle Ford shale strata have a bearing
capacity adequate to support the required appurtenant structures. At the
upper end of Mountain Creek Iake, a signiflicant quantity of organic, silty,
clayey muck should be removed from an embankment foundation in the existing
flood plain area. This may necessitate the construction of a dike, which
can be incorporated into the downstream toe of the cmbankment. Dewatering
provisions should be employed during the foundation excavation in the
bottom land area and while placing embankment fill back to, or above, the
elevation of the original ground surface.
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TABLE 37
PERTINENT DATA
PROPOSED LAKEVIEW RESERVOIR
TRINITY RIVER

Flood control, water conservation,

Iten and recreation
Miscellaneous
Dam location, river mile T2
Drsinage area, square miles 272
Flood control storage, acre-feet 136,700
Water conservmiion storage, acre-feet 306, 400
Sediment storamge 45,600
Yield, CFS L7
Millior gallons daily 30
Spillway design flood
Peak ianflow, CFS 372,400
Volume, acre-feet 413,400
Volume, inches 28.50
Peak outflow, CFS 101,000(1)
Elevation Area Capacity
Reservoir (feet) (Acres) (Acre-feet)
Spiliway crest 500.0 7,910 170,700
Top of conservation storage 518.0 12,300 349, 500
Top of gates 528.0 15,650 488, 700
Maximum design water surface 538.8 21,210 686,300
Top of dam shl,0 - -
Maximum tailweter at dam L62.6 - -
Dam
Type of cam Earth fill
Total length, feet (including spillway) 22,620
Embenkment section:
Type Compacted earth fill
Total length, feet (minus spillway) 22,224
Height above streambed, feet 91
Freeboard, feat Dl
Crown width,feet 20
Side slopes:
Upstream 2-1/2:1, 3:1, &:1
Downstream 2-1/2:1, 3:1, 3-1/2
Non-overflow sections:
Type Concrete gravity
Total length, feet 260
Height above end sill, feect 83
Top width, feet 13
Spillway section:
Type Conc. ogee, flip buc
Gross length, feet 136
Net length, feet 120
Crest height above apron, feet 39
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TABLE 37 (CONT'D)
PERTINENT DATA
PROPOSED IAKEVIEW RESERVOIR

TRINITY RIVER

Flood control, water conservation,

Item and recreation

Gates:

Type Tainter
Number 3

Size (Width x height), feet Lox28
Spillway discharge, CFS:

Top of gates 61,600
Maximum water surface 95,100

Outlet works

Type Conduit with 2 gated
inlets

Number of conduits P

Diameter, feet 19

Invert elevations, feet 460.0

Conduit control

Two 5'6"x12' gates

Relocations
Highways, miles 9.7
County roads, miles 2.0
Railroads, miles a2
Power lines (138KV), miles 7.k
REA distribution line, miles 33.9
Telephone lines, miles 33.0
Pipelines, miles 15
Cemeteries, nuuber -
Towns, number None
Lands
Dam and reservoir:
Clearing, acres 2,765
Iand acquisition:
Fee simple, acres 19,600
(Top control elevation) 531.0
Flood easement, acres 800
(Top control elevation) SEal
Recreation:
Clearing, acres 8,500
Iand acquisition:
Fee simple, acres 760

(1) 1Includes 5,900 CFS discharge through the outlet works.
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138. AVAILABILITY OF CONSTRUCTION MATERIALIS.- Adequate
quantities of impervious materials for the embamkment are available
in the immediate vicinity of the dam site. Pervious materials
which can be used for a drainage blanket, are beimg produced from
pits alomg the Trimity River withinm about 15 miles of the dam site.
Fine aggregate can be obtained from the same sources. Coarse
aggregate and riprap are mot available locally and will have to be
shipped by railroad or truck. Four sourses of acceptable coarse
aggregate and riprap are near Bridgsport, Texas, and am acceptable
riprap source is near Tehuacana, Texas. Railroad facilities exist
within epproximeately three miles of the dam site.

139. COST ESTIMATE.- The deteiled eztimate shows the separation
of first costs for the dam and reservoir asi for recreation included
in the project. A summary of first costs amc annual charges for
the lakeview Reservoir project ars showa in table 38. The detailed
cost estimate for the lLakeview Reservoir project is shown in
table 39.
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TABLE 38
SUMMARY OF FIRST COST AND ANNUAL CHARGES
PROPOSED LAKEVIEW RESERVOIR
MOUNTAIN CREEK

Ttem Costs
FIRST COST
1. Federal First Cost
Lands and damages $1k4,354,000
Relocations 2,038,000
Reservoir {clearing) 493,000
Dam
a. Earth embankment 5,396,000
b. Concrete, dam and spillway 2,168,000
c. Outlet works 1,201,000
Access roads 24l ,000
Recreaticn facilities 3,250,000
Buildings, grounds, and utilities 200,000
L Permanent operating equipment 91,000
| Engineering and design 716,000
- Supervision and administration 1,029,000
| Total estimated Federal first cost 31,185,000
l
5 2. Non-Federal First Cost None
| 3. Total Estimated First Cost of Project 31,180,000

ANNUAI, CHARGES
(Construction period-5 years) (100 yr. amortization)(2-7/8% interest rate)

E 1. Federal Investment

| a. Federal first cost $31,180,000

| b. Interest during construction 2,241,100

: Total Federal investment 33,421,100
2. Non-Federal Investment None

3. Federal Annual Charges

a. Interest on investment 960,900
b. Amortization charge 59, 800
c. Operation and maintenance (including
replacement of parts) 351,300
Total-Federal annual charges 1,372,000
L. Total-Non-Federal Annual Charges None
5. Total Estimated Annual Charges $ 1,372,000

Preauthorization cost $70,000
Note: Prices are as of January 1962
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TABLE 39
DETAILED ESTIMATE CF FIRST

LAKEVIEW RESERVOIR - MULTIFLE

MOUNTAIN CREEK

CosT

PERTINENT INFCRMATION

Top of dam, elevation

Top of gatas, elevation

Spillway crest, elevation

Storage capacity (top of gates
less sedimert) acre-feet

PURPOSE

544 .0
528.0
500.0
443,100

ITtem

st

Unit
‘ coet

:Quantity : Cost

A. DETAILED ESTIMATE OF FIRST COST-DAM AND RESERVOIR

“{01.7) Iands and camagss

a. Iand costs

Improvements

PTNITNITNTNITN
Ul W =

) Fee simpie lands

) Flood easement lands
) Severance damage
)
)

Acre
Acre
1s
IS

Resettlement reimbursemeatls

Subtotal - land costs
Contingencies, 25% +
Total - land costs

o. Iand acquisition expensa
Tctal - lands axd damages

(02.0) Ralocations

a. Roads and railrcad
(1) F.M. Hignway 661

Embankment,
Flexibls hase
Surfacing

Bridge (28' rcedway)

Riprap
Bedling

CY
CcY
SY
=
CY
cY

Subtotal - F.M. Bighway 661
(2) F.M. Highway 1382

New rcad Mile
Spillway channel bridge LF

Embenlcrent cY

Subtotal - F.M. dignwey 1382

(3) County roads Mile
(&) T.&N.0. Railrcad

Embanlanant CY

Ballast CY

Cross tiss Each
Tracklaying aai surfacing Mile
Relocate signal svstem LS

Ballast deck trestie r

Bridge LF

Riprap CY

Bedding () §

Subtctal - T.

& N.O. R.R.

Subtotal - roads amd railroad
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6,500.

19,600
800

$7,733,875
256, 500
310, 000
2,230,000
2,000
1o,2§é,2;5
2,655,625
13,278, 000

271,000

13,549,000

7,040
19,800
3,960
30,300C
15,000
00

3,9
80, 000

450,000
22,800
27,200

500, 000

150,000

40, 000
26,400
16,000
8,118
7,200
200, 400
12,500
84,000

15, 000
509,518

1,139,918
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TABLE 39 (CONT*D)
DETAILED ESTIMATE OF FIRST COST
LAKEVIEW RESERVOIR - MULTIPLE PURPOSE
MOUNTAIN CREEK

Item : s Unit s s
:Unit: cost :Quantity : Cost

b. Utilities
(1) Electric limes
138 K.V. transmission lines Mile $30,000.00 7.4  $222,000 ;

R W W R T ey R Y Sy g

R.E.A. distribution lines Mile 2,000.00 33 66,000 %
Subtotal electric linmes 288, 000 :
(2) Telephone lines Mile 1,000.00 33 33,000 i
(3) Pipelimes |
Lone Star Gas Co. 18" line Mile .20,000.00 1 120,000 i
Magnolia 16" line Mile 100,000.00 0.5 50, 000 !
Subtotal - pipelinmes 170, 000
Subtotal - utilities 491, 000
Subtotal - reloca;ions l,E30, 918 ,F
Contingencies, 25% + 07,082
Total - relocations 3,038,000 |
(03.0) Reservoir clearing Acre 35.00 2,765 916: T75 {
Contingencies, 25% + 24,225 I
Total-reservoir clearing $121,000 t
(04.0) Dams i
a. Earth embankment
(1) Diversion and care of water LS 29,800 v"
(2) Clearing and grubbing Acre 200.00 148 29,600 ;
(3) Excavation, stripping cY 0.25 222,000 56, 500 1
(4) Excavation, common cY 0.25 698,000 174,500 3
(5) Excavation, borrow CY 0.2k T7130,000 1,711,200 ?
(6) Compacted fill Y 0.07 6560,000 459,200
(7) Drainage blanket cY 2.50 319,450 798,625
(8) Riprap cY 6.00 137,215 823,290
(9) Bedding (54 4 3.00 51,455 154,365 i
(10)Flexible base Y 4.50 8,470 38,115 :
(11)Aggregate ey 6.00 690 4,140 3
(12)Asphalt treatment Gal. 0.16 24,700 3,952 |
(13)Timber guide posts Esch 5.00 1, 7l 8,720 |
(14)Slope protection,turfing Acre 400.00 64 25,600 |
Subtotal - earth embankment §,316,607
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TABLE 39 (CONT'D)
DETAILED ESTIMATE OF FIRST COST
LAKEVIEW RESERVOIR - MULTIPLE PURPOSE
MOUNTAIN CREEK

Ttem : ¢ Unit :
:Unit: cost :Quantity : Cost

b. Concrete dam and spillway

(1) Care of water during LS 30,000
construction
(2) Clearing Acre $150.00 3 450
(3) Excavation, common 55 § 0.30 95, 000 28, 500
(%) Excavation, shale Y 0.60 330,000 198,000
(5) Structural backfill CcY 1.00 43,000 43,000
(6) Drilling and grouting  LF 2.25 2,530 5,693
anachor holes
(7) Driliing drain holes LF 2.00 3,060 6,120
(8) Asphalt, shale treatment SY 0.90 2,240 2,016
(9) Concrete, weir cY 18.00 11,340 204,120
(10)Concrete,non-overflow  CY  20.00 15,120 302,400
(11)Concrete,pier CY  25.00 3,335 83,375
(12)Concrete,slab 75 20.00 3,980 79,600
(13)Concrete,wall CY 35.00 780 27,300
(14)Concrete, bridge deck CY 60.00 35 2,100
(15)Cement Bbl 5.00 35,000 175,000
(16)Steel, reinforcing Lb 0.13 1,397,000 181,610
(17)Steel, structural Lb 0.20 37,900 7,580
(18)Pipe railing(aluminum) ILb 1.50 2,870 4,305
(19)Pipe railing,bridge " Ib 1.50 4,500 6,750
(20)Metals, miscellaneous Lb 0.40 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 gages, tile LF 14.00 60 840
(24 )Tainter gates Lb 0.30 239,000 71,700
(25)Tainter gate hoists, Lb 1.00 58, 500 58, 500
' shafts, & hangers
(26 )Trunnion anchorages Lb 1.00 73,000 73,000
& seals
(27 )Emergency bulkheads Lo 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
(30)Electrical facilities LS 7,000
(31)Staadby power unit Each 5,000.00 1 5,000
(32)Riprap cY 7.00 1,316 9,212
(33 )Bedding ey 4,50 475 2,138
(34)12"drain holes 3" plastic LS 8, 500
pipe & sand filter
Subtotal-concrete dam and spillway 1,735,773
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TARLE 39 (

CONT'D)

DETAIIED ESTIMATE CF FIRST COST
IAKEVIEW RESERVCIR - MULTIPLE PURPOSE
MOUTTAIN CREEK
tem , Unit 2
:Unit: cost cQuartity : Cest
c. Outlet works
(1) Care of water during 1S 20,000
construction
(2) Clearing Acre 15C.00 L 600
(3) Excavation,comren CY 0.50 18,700 9,350
(%) Excavatio n,-.ﬁ¢“ cyY 0.90 48,000 43,200
(5) Backfill, structural cY 1.00 11,000 11,000
(6) Driiling & g;n;;ing IF 2.25 790 1,778
eachor holes
(7) Drilling drain holes LF 2.00 790 1,580
(8) Asphalt, shale treatment SY 1.00 170 170
(3) Operating house LS 50,000
(17)Ponc:~e e,control tower CY 40,00 kg5 19,800
(11)Concrat e, towas pgse 94 38.00 1,625 61,750
& +*ransition
(12)concrete , concuit cY 30.00 1,610 48,300
(13)Concrete, zlab o 24.00 955 22,920
(14 )Conzre‘e walis CY 35.00 2,470 86,450
(15)Concreve bridage CY 60.00C 95 5,700
(1€ )Cement Bbl 5.00 9,080 45,400
(17 iSteel,r=inforcing Lo 0.13 937,000 121,810
(18 )steel, ztr Ib 0.22 L6, 000 10,120
(19 )Metal, mis-ellanacus Lt Q.60 1,180 708
(20)1ladders, zxatings, & griils 1b 0.60 1,680 1,008
(21)sSpirai stairs Set 1,530.00 1 1,530
(22 )Comduit liner Lb 0,30 529,000 158, 700
(23 )xubter watsr c2op IF 3.00 Lo 1,320
(24 ) JWater ggez,tile IF  1k.00 25 350
(25 )Gates % owerating 1s 185, 000
»qm,un-?n',
(2€ )Buikneas b 0.25 56,0C0 14,000
(27 )0verheas <rane Each 16,000.0 1 16,000
(28 )Elact-iral Tazilities 1S L, 000
(29)Riprap cY 7.00 2,120 1L,840
(30)Bedding Y L,50 750 3,375
Subtotal 1t1et werks 960, 759
Subtotel - Dams 7,012,140
Centingencies, 25%+ 1,752,860
Total S 3, 765,000
(08.0) Access road Miie L(C,000 1 40,000
Contingencies, 25% 4 10, 000
Total - Acrass road 50,000
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RVOIR - MULTIFIE P’JRPCXSE
N CREEK

Iten 3 s Umit :
elt s ccst

cQuantity:

Cost

(19.0) Buildings, grourds and utilities
(1) Maintenancs facilitien IS
(2) Water = 3
(3} Powsrii Lo 13
(%) Visitors is8

La;‘i‘i\.l""'w

grourds, & utilities

e & wtilities
? :
42C.C) Permaners operatins
(1) Radio-t=_spicae ecuiw
’? b
aguipment
ment

KECREATICN

ol 3
GO 2 " {
(‘,' Acoulisiii B 4
Toem 42 A
’C, o > r -~ 6
e _._-..___.". e -
Ak - ”

100, 000
30, 000
10,000
20, 000

160, 000
L0, 000
200, 000

5,000
9,200
23,800

8,000
2,000

25,000

73,000
_18,000_
91,000
L28, 000
€76, 000

-2 and reservoir 25,918,000

$uok 000
63,000

37H,O\




TABLE 33 (CONT'D)
DETAILED ESTIMATZ OF FIRST COST
LAKEVIEW RESERVOIR - MULTIPLE PURPOSE
MOUNTAIN CREEK

- Unit s
Item :Unit: cost :Quantity: Cost
(08.0) Access roads Mile 31,000 5 $ 155,000
Contingencies, 25%+ 39,000
Total-access roads” 19L, 000
(14.0) Facilities

(1) Gravel roads LS 728,000
(2) Paved roads 5 364,000
(3) Parking areas LS 260, 000
(4) Boat launching ramps 5 52,000
(5) Sanitary facilities LS 234,000
§6) Water supply system LS 260,000
7) Picnic facilities LS 546,000
. (8) site improvements L 104,000
(9) signs and buoys 1S 52,000
Subtotal ‘T,m
Contingencies, 25%+ 650, 000
Total-facilities '3’2?'—, 0,000
(30.0) Engineering and design 288,000
(31.0) Supervision and administration 353,000

Subtotal-estimated first cost of
recreation 5,262,000
TOTAL - ESTIMATED PROJECT FIRST COST $31,180, 000

Note: Prices are as of Janvary 1962

o ag &
Vi=J1lcO
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140. AUBREY RESERVOIR.- The Aubrey dam site is at mile 60.0 on
the Elm Fork of the Trinity River in northeast Denton County. The
site is between the towns of Sanger and Aubrey and is 30 river miles
upstream from the Corps cf Engineers' Lewisvill Dam (Garza-Little Elm
Reservoir). The Aubrey Reservoir would contain 899,900 acre-feet of
controlled 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-feet for sediment reserve. The flood-control storage
in Aubrey Reservcir would permit a reallocation of storage in the
Garza-Little Elm Reservcir and increase that storage presently allo-
cated to water conservation purposes. Under 2020 conditions of
watershed development and a recurrence of the 1950-1957 drought period,
the dependable yield from the proposed Aubre;-Garza-Little Elm Reservoir
system is estimated to be 151.3 million gallons per day. This system
will produce an increased dependable yield of 65.3 MGD over that which
would be produced by Gerza-Little Elm Reservoir alone. State Highway 10,
FM Highways 372 and 455, county roads, the Texas and Pacific Railroad,
and a pipe line would require relocation or alteration. The estimated
first cost of this project is $3%,073.000. Pertinent data on the Aubrey
Dam and Reservoir are contsined ia table 40, Plates 31 thru 33 show
the reserveoir area; plan, profile and sections; subsurface investigations
and general hydraulic data for Aubrey Reserveir.

TARLE 40
PERTINENT DATA PROPOSED AUBREY RESERVOIR
1M FORE OF TRINITY RIVER

wWater conservationS and

Item - recreation (1
Miscellaneous
Dam location, river mile 60.0
rainage area, square les 682
Flood control storage, acre-feet 258,300
Water conservation storage,acre feet 603,800
Sediment storage, acre-feed 37,800
Yield, CFS 1>
Million gellions dsily 116
Spillway desiga fiood
Peak iaflow, C¥S 482,100
Volume, acre-feet 952,000
Volume, inches 26.18
Peak outflow, CFS 350,800




TABLE 4C (CONT'D)
PERTINENT DATA PROPOSED AUBREY RESERVOIR
EIM FORK OF TRINITY RIVER

00 se

Water conservation, and

Item § recreation (1)
Elevation Area Capacity

Reservoir _(feet) (acres) (acre-ft.)

Spillway crest ©00.0 10,3800 203,300

Top of conservation storage 625.5 24,340 639,000

Top of gates 635.0 30,750 899,900

Maximum design water surface 640.3 34,530 1,072,800

Top of dam 64€.0 33,800 1,281,800
Den

Type of dam Earth fill

Total length, feet(including spillway) 13,660

Embankment section:

Type
Total length, feet (minus spillway)
Height above streambed, feet
Freeboard, feet
Crown width, feet
Side slopes:

Upstream

Downstream

Non-overflow sections:
Type
Total length, feet
Height above apron, feet
Top width, feet

Spillway section:
Type
Gross length, feet
Net length, feet

Crest height above apron, feet
Gates:

Type

Number

Size (width x height), feet
Spillway discharge, CFS:

Top of gates

Maximum design water surface

VI-130

Compacted earth fill
12,972

116

57

20

1on 3
lon 3

Concrete gravity
328
122
33

Concrete ogee

683
360

76
Tainter
2)

40 x 35

278,000
350,800




TARLE LO X
FERTINENT DATA FROPCSEL
ELM FORK OF TI

oo oo

tem

Cutlet works

Type

ple
Number of sluices 2
Diameter, inches 36
Invert elevations, feet 550.C
Sluice control Pover operated zlide gates
Relocaticns
Highways, miles 16.0
County roads, miles 6.0
Railroads, miles Bl
Power lines, miles X2
Telephone lines, miles 10
Pipelines, miles 1.0
Cemeteries, number ¢
Towns, number 0
lands
Dam ard reserveir:
Clearing, acres 3,900
TLand acquisition:
Fee simple, aeres 37,700
(top contrel elevation) £38.0
Flood easement, acres 1,500
Recreation:
Clearing, acres (2) 16,000
Land acquisition:
Fee simple, acres (2) 1,400
Conversion, easement to fee,
acres (3) 2,800

(1)

(2)
(3)

Aubrey Reservoir has a primary purpcse of water conservation;
however, the reservoir contsins flood-control storage to enable
a comparsable amount of flood-corntrol storage LIn the downstream
reservoir, Garza-Iittle Elm, to be reallccsted to water
conservation.

Includes requirements for additioral general
Garza-Little Elm Reservoir.

In Garza-~Little Elm Reservoir.

recreation at

VI-131
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1k1. GEOLOGY.- The general upland 1 the vicinity of the
Aubrey Dam site is overlain with a thin me e of residual material
originating from the underlying Washita g and the Woodbine sand.
Foundations in the reservoir area are made up of allernating layers
of limestone, marl, and sh_le° Because these mate rlala are lmpervious

practically no water would be lost from the reservoir by percolation.
Strata of the Upper and Lower Cretaceou: i:V13;ons occur in the vicinity
n o ing in this area is the

r

Upper Cretaceous, Woodbine sand. ork follows very closely

the contact between the Upper and aceous rocks; thus the east
bank of the proposed dam site is comp Woodbine sand while the
west bank is composed cf the Grsyson formation. As in the reservoir
area, foundation materialis st the site are composed of alternating
layers of shale, marl, and soft limestone. The shale and marl disinte-

s

of the dam site. The only formatio
I‘,
.

grate easily when exposed to the atmosphere and, although these materials
are watertight and structurally soun they =srode rapidly. A lsyer of
sand and gravel lies on the top or Lh? primary rock below the valley
floor. No geological structures such as faulis, caverns, or folds are
present either at the dam site or in The reservoir. Subsurface investi-
gation locations, plan and profile are shown il plate 3M.

i%2. AVAILABILITY OF CONSTRUCTION MATERIALS.- Four stone guarries
in the Bridgeport-Chico area are suitable sources for riprap and coarse
concrete aggregate. Fine concrete aggregaie may be obtained from any
one of five natural sand and gravel piis in the Dallas area. Embank-
ment material should be available near the dam site,

143. COST ESTIMATE.- A summary of the estimated first cost and
annual charges of the Aubrey Reservoir project is shown in table 41.
This summary includes the cost cf recreation in Aubrey Reservoir,
additional recreatiocn in Garza-Little Elm Reservoir, and alteration of
existing recreation facilities in Garza-Littls Elm Reservoir, particular-
ly as the exchange in storage effects the real estate acquisition and
the existing recreation facilities,




Ty v

TABLE 41

SUMMARY OF FIRST COST AND ANNUAL CHARGES
PROPOSED AUBREY RESERVOIR

EIM FORK

Item
FIRST COST

1. PFederal first cost
Iands ancd damages
Relocations (1)
Reservoir [(clearing)
Dam

a. Hmbankment

b. Spillway and outlet facilities
Access roads
Recreation facilities
Buildings, grounds and utilities
Permanent operating equipment
Engineering and design
Supervision and administration

Total estimated Federal first cost

Non -Federal first cost
. Total estimated Tirst cost of project

(J)m

ANNUAL CHARGES

Costs

$12,047,000
2,351,000
1,647,000

163,000
100,000
939,000
1,503,000
34,073,000 (1)
None

34,073,000

(Construction period - 5 years) (100 yr. amortization) (2-7/&%

interest rate)

1. Federal investment
a. Federal first cost
b. Interest during construction
Total Federsl investment
2. Non-~Federal investment

3. Federal annual charges
a. Interest on investment
b. Amortization charge
c. Operation and maintenance (including
replacement of parts)
Net Federal annual charges
4. Net non-Federal annual charges
5. Total estimated annual charges

Preauthorization cost = $60,000

34,073,000
2,449,000

S Lot
36, 522,000
None

Note: Prices are as of January 1962
(1) Includes $101,000, alterations to existing
facilities in Garza-Little Elm Reservoir.

recreation

(2) 1Includes additional recreation in Garza-Little Elm Reservoir.
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thg, ROANOKE RESERVOIE. - Roanoke dam site is located at rive

mile 32.C on Dentor a tributary to the Eim Fork of the Trinity

River. The dam site ed in Denton County, Texas, and the right
abutment of the dam wculd be about one-half mile northwest of the town
of Roancke. The dam site crosses Denton Creek about 4,000 feet upstre:
along the axis of the Denton Creek Valley, from the Texas and Pacific

2 is n the upstream limits of the Corps of

. Roanoke Reservoir would have a total

acre-feet, of which 223,700 acre-feet are

00 acre-feet are for sediment reserve. The

flood-control ided in the Roancke Reservoir would permit a
reallocation c L eservoir and increase thi
storage pres ~ated o water conservation purposes. The depent
yield from the Grapevine Reservoir, with the reallocation made possibl
by the flood-control s ncke Reservcir, under 2020 conditio
of watershed Spm
is 42 million gallc
that which would be
tion or alteraticn wc :
county roads, and the Gulf -C
first cost of this project

pertinent data on the Roanoke
following table 42. 1 3
profile and sectic

Railrcad. T}
Engineers' Grapevi
storage capaci
for flood contro

1 c
e 1

Q

Santa Fe Railroad.
as shown in table 43.
Reservoir are contained

show the reservoir are
R

F [ A
T e CANORE DT e
PROPOSED RCANOKE RESERVOIR
ATV ON DT
DENT O ChiLER

item Flood ~ontrol

Miscellaneo
Dam location, river 1
Drainage area, square miles 004
Flood control storage, acre-feet 223,7

Water conservat n storage, acre-fee None
Sediment. storae 26,20
Yield, CKf N

Million galions dai -

325,600

a2} x "],"\,
24.27

Peak outflow, CFS 297 . 000
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TABLE 42 (Cont'd)

PERTINENT DATA

PROPOSED ROANCKE RESERVOIR

DENTON CREEK

Ttem

Embankment section:
Type

Flood control (1)

Total length, feet (minus spillway)
Height above streambed, feet

Freeboard, feet

Crown width, feet

Side slopes:
Upstream
Downstream

Non-overflow sections:

Type

Total length, feet
Height above apron, feet

Top width, feet
Spillway section:
Type

Gross length, feet

Net length, feet

Crest height above apron, feet

Gates:

Type
Number

Size (width x height), feet

Discharge, CFS:
Top of gates

Maximum design water surface

VI-139

gyt Are Capaci
Reservoir (Feet) (Acres) (Acre-
" Spillway crest (NS T 3,180 29, 6C
Top of gates 619.0 9,720 249 ,9C
Maximum design water surface 625.7 11,420 320, 6C
Top of dam 631.0 12, 570 384 ,2C
Dam
“Type of dam Earth Till
Total length, feet (including spillway) 15,200

Compacted earth f
lh,ﬁoo
()7
5.3
20
i on 3
1 on 3

Concrete gravit)
22
111
13

Concrete ogee
A0 4
3 €
280

(‘,h

Tainter

{
4O x 3¢

217,000
287,900




TABLE 42 (Cont'd)
PERTINENT DATA
PROPCSED RCANCKE RESERVOIR
DENTON CREEK

Item Flocd control

Outlet works

Type Gate-controlle
Number of sluices i I

Diameter, feet 15

Invert elevations, feet 560.0

Sluice control o= i BF seg 5t

operated sli

Relocations
Highway, miles 12.3
County roads, miles 1.0
Railroads, miles 4.5
Power lines; miles 1.5
Telephone lines, miles 10
Pipelines, miles 5
Cemeteries, number =
Towns, number 0
Lands
Dam and reservoir:
Clearing, acres (3) 4800
Land acquisition:
Fee simple, acres (3) 1210
Flood easement, acres 11,990
(Top control elevation) 62L.0
Conversion, easement to fee, acres (4) 600.0
(1) Roanoke Reservoir contains flocd-control sworage to en:ble
control storage in Grapevine Reservoir to be reallocated

conservation.
(2) Includes 9,100 CFS discharge through the outlet works.

(3) Includes requirements for additional general recreation at
Reservoir.

() 1In Grapevine Reservoir.
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145, GEOLOGY.- PFormations of the Washita series of Icwer Cretacsous
age underlie the resnrvo*“ area of the Roancke Dam site. The specific
formations, listed in ascending order {(oldest to youngest) are: Duck
Creek, Fort Worth, Denton, Wenc, Paw Faw, Main Street, and Grayson.

The Duck Creek and the Fort Worth formﬁ“..s consist of alternating beds

of argiliaceous limestone and marl. The Denton is predominantly marl with
occasional bands of shelly limestone. The w~qo is composed of a section

of marly clay overlain by a zone characterized bv merl and bands of soft
limestone. The Paw Paw is a calcareous clay containing cccasional ircon-
stone concretions and thin, lenticular bands of sandstone. The Main

Street is a bedded limestone, and the cverlying Grayson formation is
predominantly marly clay. The Main Street limestone provides the

principal outcrop at the Roanoke Dam site. Erosional outliers of the
overlying fGrayson formation are found capping isolated knobs in the vicinity
of the site, but primary strata of the Grayson have been removed by erosion
on the atutments at the liccation of the proposed embankment. Consequently,
foundation materials underlying the dam will consist of a thin section
(approximately 10 to 15 feet) of Main Street limestone on the crest of

each abutment underlain, in the following order, by the Paw Paw, Weno,
Denton, Fort Worth, and Duck Creekx formations. It is probable that the
foundation for the spillway will extend into the Wenc formation to about

LO foot depth. The Wenc is about 60 feet thick. Plate 38 shows information
on subsurface investigations.

146. AVATLABILITY OF CONSTRUCTICN MATERTIALS.- Riprap, coarse ag-
gregate, drainage blanket material, ard bedding material could be produced
at any of four operating commercial quarries in the Bridgeport-Chico area.
Drainage blanket material, bedding material, and fine aggregate cculd be
produced at any one of several operating sources in the Fort Worth-Dallas
area. Tt is expected that emvankment material can be obtained near the
dam site.

147. COST ESTIMATE.- A summary of the estimated first cost and
annual charges for the Rcoancke Reservoir praject is shown in table L3,

The summary includes the cost of additional recreation and alteration
to existing recreation facilities in CGrapevine Reservoir.

TIBLE 43
SUMMARY OF FIRST COST AND ANWUIAL CHARGES
PROPOSED ROANCKE FESERVOTR
DENTON CRERK

ITtem S - Cost
1. Federal first cost
Lands and damages $ 3,496,000
Relozations (1) 3,370,000
Reservoir (clearing) 450,000




TABLE 43 (Cont'd)
SUMMARY CF FIRST COST AND ANNUAL CHARGES
PROPOSED ROANOKE RESERVOIR

DENTON CREEK
Ttem 2 Cost
Dam
a. Embankment $3,165,000
v. Spillway 3,250,000
c. Outlet works 1,300,000
Access road 13,00C
Recreation facilities 375,000
Buildings, grounds, and utilities 163,000
Permanent operating equipment 80,000
Engineering and design 482,000 ]
Supervision and administration 756,000
Total estimated Pederal first cost 16,900,000 (2)
2. Non-Federal first cost None
3. Total estimated first cost of project $16,900,000

(1) Tncludes $170,000 alterations to existing recreation facilities
in Grapevine Reserveoir.
(2) Includes additional recreation in Grapevine Reservoir.

ANNUAL CHARGES
(Construction period - 4 years)(100 yr. amortization )(2-7/8% interest rate)

1. Federal investment

a. Federal first cost 16,900,000
b. Interest during construction 971,800
Total Federal investment 17,571,850

2. Non-Federal investment None

3. Federal annual charges

a. Interest on investment 513, 800
b. Amortization charge 32,000
c. Operation and maintenance (including
replacement of parts) 78,000
Net Federal annual charges 23,800
4. Net Non-Federal annual charges None
5. Total estimated annual charges $ 623,800

Preauthorization cost = $40,000

Prices are as of Januvary 1962
VI-145
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148. TENNESSEE COLONY RESERVOTR PROJECT.- The Tennessee Colony Dam
site is located at river mile 339.2 on the Trinity River about 16 miles
west of Palestine, Texas, and 7 miles southwest of Tennessee Colony.

The proposed dam crosses the Trinity River with its east abutment in
Anderson County and its west abutment in Freestone County. The proposed
reservoir for navigation, flood control, water conservation, fish and
wildlife, and recreation purposes will be located in Anderson, Freestone,
Henderson and Navarro Counties. The total contributing drainage area
above Tennesses Colony Dam is 12,687 square miles.

149. DAM.- The structure consists of an earth fill dam with a
maximum height of 114 feet above streambed and a total length of 29,500
feet including a 52C-foot controllied concrete spillway. The concrete ogee
spillway located in a natural saddle near the left abutment is controlied
by 11 tainter gates, each LO feet wide and 35 feet high, and has a net
opening of 440 feet. Tow flow releases are made through four 3-foot by
6-foot sluices located in the spillway piers and controlled by power
operated slide gates. Navigation locks numbers 10A and 10B will be
located near the right abutment of the dam. The locations and details
of these locks are shown on plates 17, 21 and 22 on pages 34, 12 and 43,
respectively. Other pertinent data for Tennessee Cclony are shown in
table 4L, and the detailed layout and typical sections of the dam are
shown on plate 40. The general hydraulic design data are shown on plate

41,

150. RESERVOIR.- Tennessee Colony Reservoir will have a total
controlled storage of 3,366,800 acre-feet and an area of 119,500 acre; at
elevation 285.0, top of spillway gates or top of flood control pool. At
top of conservation pocl, elevation 262.5, the reservoir will have an area
of 73,540 acres and a storage capacity cf 1,193,000 acre-feet, including
a portion of the sediment reserve. Lands required for reservoir operation,
construction of the proposed dam, and for recreation purposes will be
about 168,151 acres in fee simple and 7,000 acres in flowage easements.
Construction of Tennessee Colony Reserveir would require relocation of
21 miles of highway, 10 miles of county roads, 1.8 miles of railroads,

Lt miles of pipelines, and 21 miles of electrical transmission and
distribution lines. There are no known cemeteries in the reservoir
area. Relocations would extend into the proposed Richland Creek and
Tehuacana Reservoirs, anticipating that Tennessee Colcny Reservoir

would be built first. However, the runoff from the drainage areas

above the Richland Creek and Tehuacana Reservoirs have not been included
in estimating the yield of Tennessee Colony Reservoir. Other pertinent
data on the proposed reservoir are listed in table 44 and the reservoir
area is shown on plate 39.




TABLE 44

PERTINENT DATA
PROPOSED TENNESSEE COLONY RESERVOIR
TRINITY RIVER

Navigation, flood control, water conserva-

ITtem tion and recreation
Miscellaneous
Dam location, river mile 339.2
Drainage area, square miles 12,687
Flood control storage, acre-feet 2,144,300
Water conservation storage, acre-feet 1,032,500
Sediment storage 190,000
Yield, CF 4k50(1)
Million galleons daily 291
Spiliway design flood
Peak inflow, CFS 951,800
Volume, acre-feet 10,033,400
Volume, inches 14.83
Peak outflow, CFS 556,000(2)
Elevation Area Capacity
Reservoir (Feet) (Acres) (Acre-ft)
Spillway crest 250.0 42,190 470,200
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 297.08 151,920 5,109,200
Top of dam 305.0 - -
Maximum tailwater at dam 250.9 - -
Dan
Type of dam Earth fill
Total length, feet (including spillway) 29, 500
Embankment section:
Type Compacted earth fill
Total length, feet (minus spillway) 28,736
Height above streambed, feet 113
Freeboard, feet 7.2
Crown width, feet 20
Side slopes:
Upstream
Downstream d-1/8:1, 1, Fel/2:1
2-1/2:1, 3:1
VI-148




TABLE 4k (Cont'd)
PERTINENT DATA
PROPOSED TENNESSEE COLONY RESERVOIR

TRINITY RIVER

Item

Navigation, flood control, water
conservation, and recreation

Non-overflow sections:
Type
Total length, feet
Height above apron, feet
Top width, feet
Spillway section:
Type
Gross length, feet
Net length, feet
Crest height above apron, feet
Gates:
Type
Number
Size (width x height), feet
Spillway discharge CFS:
Top of gates
Maximum design water surface

Outlet works
Type

Number of sluices

Dimensions (width x height), feet
Invert elevation, fee

Sluice contrecl

Relocations
Highways, miles
County roads, miles
Railroads, miles
Power lines, miles
Telephone lines, miles
Pipelines,. miles
Cemeteries, number
Towns, number

Concrete gravity
244

112

15

Concrete ogee
520
LLo

S

Tainter
11
4o x 35

330,000
552,600

Gate-controlled sluices
through spillway pilers

4

3x 6

225.0

Power operated slide gates

VI-149
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TABLE 44 (Cont'd)

PERTINENT DATA
PROPOSED TENNESSEE COLONY RESERVOIR
TRINITY RIVER

:Navigation, flood control, water

ITtem : conservation, and recreation
Lands
Pam and reservoir:
Clearing, acres 6,209
Tand acquisition:
Fee simple, acres 166,244
{(top control elevation) 288.0
Flocd easement, acres T,0C0
(top contrcl elevation; 288.0
Recreavion:
Clearing, acres 20,000
Iand acquisition:
Fee simpie, acres 1,907

(1) Of the 450 c.f.s. yield from the reservoir, 124 c.f.s. initially has
been assigned for the purpose of water quality control and 326 c.f.s. has
been assigned for municipal and industrial use.

(2) Includes 3400 c.f.s. discharge through the outlet works.

151. GEOQLCGY.- The subsurface investigations at river mile 340.2
consisted of seven borings as shown on plate 40. Two were drililed in
the proposed spillway area; three were located between the spillway and
the left bank of the river; one on the right bank of the stream and one
boring was drilled at a navigation lcck site between the river and the
right abutment. Tweo additionsl borings were made at the selected dam
site river mile 339.2. One boring is located at the top of the right
bank abutment, and one is located at or near the location of lock No. 10E
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152. The alluvial overburien
to 28 feet in the wide flood p
between 55 and 56 feet in depth be
The thickness of the cverburden appreoxis
saddle. At the boring location
burden extends to a depin ﬂf
site, lucated on a pronontor
crest of the right abutment,
burden which is almost
strata. All of the overb
site and on the crest of the right
consists cf s:;ty ana 'S
latter generally being found
fault zones were located in thne ares.

153. All primary sediments
deposited during the Eocene Epcch
represented by the Rexlaw format:
Reklaw conformably overlying the

sand

¥ the dam
tiary Period and are

+ oy
(= .f‘- J."‘.i L)

om about 2L feet

river gnd

1 abutment.

the spillway
er, the over-

ng at the lock

e river and the

of recidual over-

lying primary

£ at the lock

e alluvium and

some gravel with the

3
m-)»-

)

iy overlying primary strata. No

site were

of the river and by the
formation in the right

atutment. The Reklaw 1s predominantly clay and sandy clay with occasional

thin lentils of ferrugincus sandsione, whereas
nds and lesser amounts of

S81

is composed principally of silty or clayey
clay. The foundation for that portion of the
toth abutments can be prepared with 8 miaimum
Foundation design for appurtenant facilities

such structures on uncemented materiais. Tre
impervious and underlying pervi: foundation
pressure relief wells at the
area. Subsurface investigations are shown on

154, AVATLABILITY OF CONSTRUCTION MATERI

the underlying Carrizo

emecankment on and along
amount of stripoing.

will prcvide for placing
distinct stratification of
naterials will require

the embsakment and in the spillway

prate Lz,

AT

AlLS.~ Impervious material

required for Lthe embankment is avjt‘ﬁ“‘n in the immediate vicinity of the

dam site. Pervious materials, peaetrated by

the drainage blanket. Fine aggrepgate is nct

would be shipped by rail from Waco to Palestine, Texas,

remaining approximste 16 milas Lo the project

the berings, can be used in
avaiiable leocally and probably

and iLrucked the
area Ccarse aggregate and

riprap are available at the Blue Mounitsin quarry, less than 20 miles from

the dam site
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155. COST ESTIMATE.- A summary of firs
¢

for the Tennessee Colony Reservoir is s

cost estimate for the Tennessee Colony Reser
table L6. The detailed estimate shows the

dam and reservoir and for (eore
in the estimate is the cost of !
up to Lock and Dam No. 12, which is at the

The estimate alsc includes a porlion of ianu

proposed Richland Creek and Tehuacang Recervol
tructed. Protection of

for pretecting these dams should they e cons
the Cedar Creek Dam, presently under construc
Summary and detailed estimates of f{irst cost

Tennessee Colony Reservoir are shown in tables

VI =154

cecsts and annual charges
]

1 table 45, The detailed

ir project is shown in

separation of costs for the

in the project. Included

No. 10B snd all otner navigation costs
nstream end of the reservoir.
and relocation costs in the

1

rs as wall as provision

ion is also provided.

and annusl charges for

4“5 and 46, respectively.
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TARLE 45

SUMMAEY OF FIRST COST AND ANNUAL CHARGES
PROPOSED TENNESSEE COLONEY RESERVOIR
TRINITY RIVER

Costs

(Construction period-8 years (100 yr. amortization;(2-7/8% interest rate)

1,

First cost

Federal first coOst

lands and damages

Relocations

Reservoir (clearing)

Tams

a. Farth embarkment

t. Concrete dam and spilivay

c. Navigation dam Neo, 11

TLocks

a. Lock No. 10B

b. Lock No. 11

Access roads

Channel

Recreation facilities

Buildings, grouands, and utilities

Permanent operating equipment

Engineering snd design

Supervisicn and administration

U, S. Coast Guara-aids to0 navigation
Total estimated Federal first cost (1)

Non-Federal firs® cost

Total estimated first cost of project

Annual charges

Federrsl investment

8. Federgl first cost

b. TInterest during construction
Totel-Federal investment

Non-Federal investment

Federal annus. charges

a. Interest on investment

b. Amortization charge

c. Operation and maintenance (including
replacement of partis)

Total Federsl annual charges
Total Non-Federa. annual charges
Tota. estimated annuai charges

Preauthorization cost $183,000

Prices are as of

Jaruary 19462
V1-156

22,505,000
27,283,000
2,457,000

10,349,000
16,414,000
2,641,000

13,030,000
11,902,000
775,000
10,359,000
7,666,000
548,000
345,000
4,113,000
6,457,000
29k ,000

137,135,000
Ncne

137,130,000

137,138,000
12,770,900

152,908,300

None

k,396,100
273,700

1,367,hOO

6,037,200
None

6,037,200




TABLE 46

DETATILED ESTIMATE OF FIRST COST

TENNESSEE COLONY RESERVOIR MULTTPLE PURPOSE
TRINITY RIVER

PERTINENT INFPORMATION

Top of dam, elevation 305.0
Top of gates. elevation 285.0
Spillway crest, elevation 250.0
Storage capacity (top of gates less sediment) acre-feet 3,176,800
Unit
Item Unit cost Quantity Cost
A. DEIAILED ESTTIMATE CF FIRST COST - DAM AND RESERVOIR
(01.0) 1-nds ana damages
(1} Fee simple lands Acre 166,244 $13,428,600
(2) Flood easement lands Acre 7,000 175,000
(3) Severance damage LB 250,000
(4) Improvements LS. 150,000
(5) Mineral subordination L.S 2,493,000
(6) Resettlement reimburse- 28,000
ment B S
Subtotal 16,525,600
Contingencies, 25%+ k,131,5%00
(7) land acquisition expense 1,398,000

Total - lands and damages

(02.0) Relocations
a. Roads and railroad
(1) U. S. Highway No. 287
Regervoir arms

Embankment ol AR 0.75
Base (A 4,50
Surfacing Mile 10,000.00
Riprap G itre 6.00
Bedding G k.50
Guard raiil L.F. 2.50
Bridge | 55 250,00
Detour road Sta. 378.00
New rosd Mile 80,000.00
Subtotal - reservoir
VI-157

1,200,000
32,000
3.6
104,000
39,000
36,000
100
119
4.2

$22,05k,000

900,000
144,000
36,000
62k , 000
175, 500
90,000
100,000
336,000
2,450,




TABLE 46 (Cont'd)
DETATLED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PRUPOSE
TRINITY RIVER

Unit
Item Unit cost Quantity Cost
Main stem
Embankment 0., ¢.85 213,000 $ 181,050
Approach road
flex pavement LE 12.10 L 000 48,400
Riprap, 12" conc.
blocks CoYs 30.00 3,310 99,300
Gravel blanket
under riprap 0.X 5,50 1,650 9,080
Structural excavation C.Y. 2.50 8,240 20,600
Class "A" concrete G, L1.20 2bk,566 1,012,120
Reinforcing steel Lbs. 0.13 L 050,640 526,580
Conc. piling 14" sq. L.F. 7.50 115,340 865,050
Cement Bbl 5.00 36,650 184,250
Structural steel Lbs 0.1k 38,430 5,380
Structural steel Lbs. 0.22 1,747,200 384,380
Type 'C" conc. beams LF 13.50 49,700 670,950
Aluminun railing L.F 5.00 26,400 132,000
Treated timbers FBM 0 60 77,800 46,680
Treated piling g 3.25 9,750 31,690
Navigation lights Ea. 2,500.00 1 2,500
Detour road L7, 1.25 4,000 5,000
Remove existing Lridge L.S. - - 12,990
Subtotal - main stem $ E,238,000
Subtotal - U.S. Highway No. 287 6,688,482
(2) State Highway Illo. 31
Reservoir arms
Embankment C.X. Q75 112,000 8k4,000
Base Cieti L.50 11,000 49,500
Surfacing Mile 10,000.00 1.3 13,000
Riprap CaXs 65,00 25,00C 150,000
Bedding eaY L,50 8,000 36,000
Guard rail 2oty 2,50 11,000 27,500
Bridge Lok 25C.00 2,140 535,000
Subtotal - reservoir amms 895,COC
VI-15¢%




TABLE 46 (Cont'a)
DETAILED ESTIMATE OF FIRST COST
TENNESSEE COLOINY RESERVOIR MULTIPLE PURPOSE
TRINITY RIVER

Unit
Item Unit cost Quantity Cost
Main stem
Embankment 8.X 0.85 15,700 $ 13,340
Approach road
flex base B 12.10 koo L, 8ho
Structural excavation C.Y. 2.50 1,760 4,400
Class "A" concrete C.Y. 41.20 5,220 215,060
Reinforcing steel Lb. 0.13 809, 5Lk 105,240
Piling conc. 14" sq. L. {.50 21,130 158,470
Concrete riprap
(Class B) e, 30.00 166 4,980
Cement Bbl. 5.00 7,836 39,180
Structural steel Lbs. 0.1k 11,010 1,540
Structural steel Lbs 0.22 1,747,200 364,380
Aluminum railing T 5.00 5,260 26,300
Type "C" conc. beams L.F 13.50 7,400 99,900
Treated timber FEM 0.60 46,700 28,020
Treated piling Tl 3.25 6,500 21,120
Navigation light Each 2,500.00 1 2,500
Detour road Trotls 1.25 L koo 4,500
Timber trestle,
detour rcad LB 150.00 300 k5,000
Remove existing
bridge L. 50 21,230
Subtotal - mein stem $ 71,180,000
Subtotal - State Highway lo. 31 2,075,000
(3) F. M. Highway 488 :
Embankment Cc.X, 0.75 970,000 727,500
Base oY 4.50 11,000 k9,500
Surfacing Mile 7,040.00 2.0 14,080
Bridge Eaws 200.00 ,370 674,000
Riprap (65" 6.00 80,000 450,000
Bedding Gl e 4,50 30,000 135,000
Guerd rail e 2.50 19,000 47,500
Subtotal - F. M. Highway L88 72,127,550
(4) F.M. Highway 321
llew road, complete Mile 50,000.00 T 220,000
(5) County rcads Mile 12,500.00 1.0 125,000




TABLE 46 {(Cont'a)
DETAILED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PURPOSE
TRINITY RIVER

Unit
Item Unit cost Quantity Cost
(6) st. Louis & Southwestern R.R.
Reservoir arms
Embankment 0.y, 0.75 115,000 86,250
Ballast G 3.50 2,300 8,050
Cross ties Each L .00 2,000 8,000
Track laying and
surfacing Mile 7,920.00 0.62 L,910
Track hardware Mile 2,640.00 0.62 1,637
Bridge BB, 500.00 700 350,000
Trestle 170 125.00 3,900 487,500
Riprap o, 6.00 6,000 36,000
Bedding .Y k.50 2,000 9,000
Communication line,
relocations Mile 10,500.00 1.5 15,750
Subtotal - reservoir arms 1,007,097
Main stem
Structural excavation C.Y. 250 T00 1y 750
Concrete CraX s 42.50 1,900 80,750
Reinforcing steel Lb. 0.13 ok, 850 12,330
Cement Bbl. 5.00 2,370 11,850
Treated piles
(Class B) BE, 3.25 25,050 81,410
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 Eh 0.1k ,600 1,200
Rails b 0.14 2k, k30 3,420
Ropes & machinery Lb. 1.00 396,900 396,900
Electrical equipment L.S. - - 75,000
Signal system L+S. - - 13,000
Auxiliary power L.S. - - T5500
Housing (oper & mach) L.S - - 12,000
Shoes, castings &
sheave= 1o - - 24,000
Ballast C.¥ . 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 L8,700 29,220
Removal of existing
bridge L.S. - - 6,300
VI-160




TABLE 46 (Cont'a)
DETATLED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVCIR MULTIPLE PURFOSE
TRINITY RIVER

Unit
Ttenm Unit cost Quantity Cost
Temporary by-pacs
Excavation G 0.20 5,200 1,Cko
Ballast C.Y. 5.00 655 3,270
Treated timber
trestle FBM 0.L0 97,400 38,960
Treated piling
(Class B) Fouls 3.25 13,800 L4, 850
Harcdvware Lb. 0.30 8,600 2,580
Rails T 0.15 110,000 16,500
Spikes, bolts; ete. Lo, 0.20 11,500 2,300
Ties FBM 0.15 26,100 3,910
Total temporary by-pass 113,510
Subtotal - reservoir mainstem $ 1,930,000
Subtotal - rescrvoir main stem & arms 2,937,097
Subtotal - roads and railrocads 14,173,159

b. Utilities
(Pipelines)
(1) Lone Star Gas Co. 2-20"
and 1-16" parallel lines Mile 120,000.00 1.5 630,000
(2) Lone Star Gas Co. 20"
and 12" parallel lines
lew lines outsice

reservoir Mile 120,000.00 EOT 2,023,000
Reservoir crossing Mile 230,000.00 1.3 299,000
Subtotal 2,352,000
(3) Lone Star Gas Co. 12" line Mile 70,000.00 0.98 68,600
(4) Lone Star Gas Co. 1-20" and
1-16" parallel lines
Reservoir crossing Mile 260,000.00 1.75 %55,000
lew line between crossing Mile 210,000.00 L34 71,400
Subtotal 526,500
(5) Lone Ster Gas Co. 2" line
to dehycration plant
Relocate existing line Mile 12,000.00 1.5 18,000
Additional line Mile 12,000.00 0.25 3,000
Subtotal 21,000
VI-161
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TABLE 45 (Cont'd)
DETAILED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PURPOSE
TRINTTY RIVER

Unit
Item Unit cost Quantity Cost
(6) Lone Star Gas Co. 20" line
S.E. of Cayuga Field
New line outside reserveir Mile 130,000.C0 3 390,000
Reservoir crossings Mile 160,000.C0 1.5 2ko, 000
Subtotal 30,00C
(7) Texas Co. 8" oil line Mile L0,000.00 19 68,000
(8) Texas Co. 16" oil line Mile 12k4,000.00 k.5 558,000
(9) West Texas Gulf 20" oil
line Mile 190,000.00 9.3 1,767,000
(10) Magnolia 20" oil line Mile 50,000.00 0.5 25,000
(11) Magnolia 12" 0.1 line Mile 75,000.00 % | 382,50C
(12) Pipelines crossing
spillway outlet channel
1-10" & 2-8" oil lines
Excavation C.Y. 0.50 36,000 18,000
10" pipe ) Coated, wrapped L.F. 12.00 320 3,840
8" pipe ' % weighted TeoEls 7.00 (Site) 4,480
10" valves Each 750.00 2 1,500
8" valves Each 600.00 L 2,00
2-12" oil lines
Excavation G 0.50 3k ,000 17,000
12" pipe, coated,
wrapped & weighted TrE 28.00 320 8,960
12" valves Each 900.00 2 1,800
Subtotal - pipelines crossing spillway channel T 57,980
Subtotal - pipelines 7,066,480
(Electric lines)
(1) T.P.&L. 69 KV line @ RM 338 Mile 8,300.00 i 8,300
(2) T.P.&L. 69 KV line E.S.E.
from Trinidad plant Mile 8,300.00 el 9,130
(3) T.P.&L. 69 KV & 138 KV
lines @ RM 389.9 Mile 46,500.00 2.0 93,000
(4) T.P.&L. 138 KV line @
Rm 390.2 Mile L8,750.00 1.k 68,250
(5) T.P.&L. 138 KV line @
RM 389.6 Mile L8,750.00 P 82,875
(6) Chambers & Tehuacana Cr.
crossing Mile 48,750.00 1.3 63,375
Relocate H-frame line Mile 20,000.00 6.9 138,000
New H-frame line Mile 15,000.00 Sl 37,500
T.P.&L. 7.2 KV line @
Hwy. 287 Mile 2,500.00 Sl 7,750
Subtotal - electric lines . 500, 180
Subtotal - utilities 7,574,660

VI-162




TABIE 46 (Cont'd)

DETATLED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PURPOSE
TRINITY RIVER

Unit
Item Unit cost Quantity Cost
i ¢. Other items
b T1) Project dam -~ T.P. & L
| plant @ Trinidad
Riprap (B3 6.00 800 L, 8oc
Bedding €.X. L.5 300 1,350
Slope preparation Sta. 85.00 8 680
Subtotal - dam protecticn 6,230
(2) Trinidad sewage plant
protection
Levee embankment Gt 0.50 16,000 8,000
Riprap . 6.00 2,300 13,800
Bedding G, X. L.50 800 3,600
Pumping facilities 6 S 10,000
A Subtotal - sewage rlant protection 35,400
(3) Trinidad water filtration
plant protection
Levee embankment (DN i 0.50 33,000 16,500
2u" CMP LB 6.50 76 Lol
Flap gate, 24" Each 150.00 1 156
Metal headwall, 24" Each 38.00 i 36
Riprap Gt 6.00 2,500 15,000
Bedding % 4 k.50 800 3,600
Subtotal water filtration plant protection 35, 762
Subtotal - other items 78,012
Subtotal -~ relocations 21,825,831
Contingencies 25% 5,457,169
Total - relocations 27,283,000
(03.0) Reservoir - clearing Acre 75.00 6,209 465,675
Contingencies, 25% + 116,325
Tctal - reservoir 582,000
(C4.0) Dams
a. Earth embankment
(1) Diversion and care of water L.S. 30,000
(2) Clearing and grubbing Acre 250.00 215 53,750
(3) Excavation, stripping (el 0.25 161,000 40,250
(L) Excavation, borrow S 0.26 3,080,000 800,800
(5) Compacted fill Gl 0.07 10,091,000 706,370
(6) Overhaul c.Y. 0.05 6,000,000 300,000
(7) Drainage blanket 0 0 5% 3.50 580,700 2,032,450
(8) Riprap Gt 6.00 316,350 1,898,100
VI-163
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uc (Cont“ﬂ

DETAILED E TE OF FIRST COST
TENNESSEE CCLONWY FVCIR MULTIPLE PURPOS
TRINITY RIVER
Unit P
Item Unit cost Quantity Cost
(9) Bedding .. 3.50 118.630 415,205
(10) Flexivle bea:e . b.50 1,00 Lh 100
(11) Aggregate .Y 6.°0 560 , 350
(12) Asphalt treatment Gal. 0.20 30,000 €,000
(13) Timer guard posts Each 5.00 2,090 10,450
(14) Slope protection, turfing Acre 500.00 100 5G,000
(15) Relief well and paved
ditch | 70 A 530,000
(16) Downstream riprap cn
Tehuacans, Flck1a;d Cr.,
& Cedsr Cr. dams £.X. 6.00 185,710 1,114,260
(17) Downstream bedding on
Tehuacana, Richland Cr.
& Cedar Cr. dams 0. 2. 50 69,640 2h3, ThC
Subtotal - earth emtankment J,Q?m,oj)
b. Concrete dam and spillway
(1) Care of water ouring
construction L.S. 20,000
(2) Clearing Acre 175.00 8 1,400
(3) Excavation, common 0 0.25 606,000 151,500
(4) Excavation, shale C.X. 0.60 1L8, 400 89,0L0
(5) Structural backfill C.¥Y 1.00 95,000 95,000
(6) Drilling and grouting
ancheor holes L P 2.2 10,250 23,063
(7) Drilling \'.I"'t'l’l holes L.F, 2.00 11,270 22 ,5%0
(€) Line drilli S.F. 1.50 35,000 52,500
(9) Asphalt :nzl treatment S.Y- 0. 75 k,550 3,413
(10) Concrete, weir s g 22.00 163,82C 3,604,040
(11) Concrete, non-cverllow o, 8 25.00 63,340 1,583,500
(12) Concrete, pier CLY 27.00 14,89 Lo2 ,030
(13) Concrete, slab CXs 20.00 17,010 340,200
(1k) Concrete, wall 116 35.00 9,42 329,700
(15) Concrete, bridge deck il 60 .00 160 9,600
(16) Cement Bbl. 5.00 335,800 1,679,000
(17) Steel, reinforcing Lb. 0.13 8,510,000 1,106,300
(18) steel, structural Lb. 0.30 162,000 L8,600
(19) Pipe ral*ing, aluminum Lb. 1.50 8,400 12,600
(20) Pipe railing bridge,
aluminum 20 Ls DU 10,800 16,200
(21) Metals, miscellsneous Lb. 0.ko 18, 300 7,320
(22) Ladders, gratings, and
grills Lb. 0.79 14,700 11,025

VI-16k




TABLE h6 (Cont ‘@)

ETQTIED EST

.
9}
TENNEGEEE

{E OF FIRST COST
COLONY QbuFR\/OIR MULTIPLE PURPOSE
TRINITY RIVER

B —

o

—
=4
'

Unit
1tem 4 __cost Quantity Cost
Walkways 0.50 9,600 4,800
) Waterstcp, copper 1.5 2,330 4 078
Water gages, tile 14.00 100 1.400
Tainter gates 0.2 1,095,000 284,960
T) Tainter gate hoists,
cshafts, & hangers 1.00 253,000 253,000
Trunnion archorages and
seals 0.26 326,000 8k, 760
Sluice gates & operating
equipment 5,700.00 8 45,600

(3C) Trash racks and guides 0.30 15,400 L, 620

31) Emergency bulkhezads 0.30 Lo, 600 12,780

32) Precast bridge girders 528,00 33 17,k2k

33) Crane 85,000.00 1 85,000

(34) Electrical facilities 15,000

35) Standby power unit 7.,000.00 L 7,000

26) Riprap 6.00 8,530 51,180

37) Bedding 1,50 3,680 16,560

(38) Channel excavation ¢.26 10,070,000 2,618,200

(39) 12" drain holes, plastic
pipe, filter 16,700
Subtotal - concred 13,131,633

Havigation dam No. 1!

(1) Care of water A 25,000
Clearing Acre 200.00 22 L, 400
Excavation, common 2., 0.60 394,000 236,400

) Stripping for dike G, 2.00 1&,500 29,000
Fill (inci. Str. backfill) C.Y. Q.35 2,000 700
) Embankment, dike Cala 0.25 c_,coo 30,500
Piling, timber, treated L.E, 3.25 26,200 85,150
Piling, timberﬁ untreated L.F, 2.85 5.000 14,250
Pipe, 6" V.C. w-Rﬁmel L.7F. 2.00 1,020 2,160
Piling, steel she 2t, MA-31 S.F 3,00 5,600 16,800
Piling, steel sheet, MA-22 S.F 2.85 5,200 14,820
Riprap, concrete tlock c.Y 30.00 5,0L0 151,200
Gravel, filter blanket €. 5.50 7,760 k2,680
Concrete, apron Gl s 22.00 2,730 60,060
Concrete spillway cill . 22.00 30,000 660,000
Concrete, 2" stabilizer a8 26.00 200 5,200
Concrete, walls c.Y. 26.00 500 13,000
) Concrete, 6" paving 10 ¢ 20.00 11,900 238,020
Cement Bb 5.00 63,000 315,000



TABLE 46 (Cont'd)
DETAILED ESTIMATE OF FIRST COST

TENNESSEE COLONY RESERVOIR MULTIPLE PURPOSE

TRINITY RIVER
Unit
Item Unit cost Quantity Cost
(20) steel, reinforcing Lb. 0.13 1,297,000 168,610
Subtotal ~ navigation dam No. 1l 2,112,930
Subtotal - dams ’ 23’523’288
Contingencies, 25% + 5,880,602
Total - dams 29,540k, 000
(05.0) Locks
a. Lock No. 10B

Tlg'éofferdam 5 06y o5 0.25 64,400 16,100
(2) Clearing Acre 300.00 10 3,000
(3) Excavation, common C.X. 0.50 210,200 105,100
(%) Fill (incl. esplarade) .Y, 0.35 191,800 67,130

(5) Fill, cellular guidewall
cells .. 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 2X. 30.00 5,789 173,670
(10) Filter blanket B.Y. 5.50 2,260 12,430
(11) Concrete, walls and floor C.Y. 20.00 1,372 27,440
(12) Concrete, walls .. 28.00 58,300 1,632,400
(13) Concrete, floors and sills C.Y. 22.00 64,800 1,425,600

(14) Concrete, celiular guide-
wall ¥ 45.00 8,100 364,500
(15) Cement Bbl. 5.00 198,515 992,575
(16) Steel, str., wall armor Lb. 0.20 459,140 91,828
(17) sSteel, str., miter gates 7 0.Ls 1,080,000 486,000
§18) Upper gate guards L.S. 250,000
19) Steel, str., tainter valves Lb. 0.45 73,230 32,95k
(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
(2k) steel, str., chromium Lb. 0.80 L, oko 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, grade "0" Lb. 0.60 19,200 11,520

(28) castings, steel, grade 1,
2&3 Lbe 0.60 40,610 2k,366
(293 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'd)
DETAILED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PURPOSE

TRINITY RIVER
Unit
Item Unit cost Quantity Cost
(32) Metals, miscellaneous,
non-ferrous Eb. 0.80 2,070 1,656
(32) Conduit, fibre, 3" D L.7, 1.50 9,600 14,400
(34) Conduit, metal, 1" D L, 0.85 150 128
(35) Conduit, metal, 3" D L.F. 3.75 155 581
(36) Electrical facilities L.S. 120,000
(37) Pipe railing, steel L.F. L,00 5,800 23,200
(38) Floor plating, steel S.F. 5.00 90 450
(39) Floor grating, steel S.F. L.65 8,810 40,967
(40) Rubber seals, moulded Lb. 2.50 1,300 2,750
(k1) Gages, tile L 14,00 148 2,072
(42) Operating machines,
miter gates Each 27,500.00 L 110,000
(43) valves, double L-way Each 900.00 2 1,800
(44) Operating machine,
tainter valve Each 17,500.00 b 70,000
(45) valve, control, 3-way Each 700.00 Y 2,800
(46) valve, automatic, 3-way Each 500.00 L 2,000
(47) 0il piping system LS’ 90,000
(48) Field office Lote 5,000
(L9) Central control structure L.S. 36,000
(50) Stop logs Bete 150,000
(51) Care of water during
construction L.S. 250,000
252; Derrick, stiff leg L.S. 37,500
(52) Bascule bridge L.S. " 120,000
54) Piling, steel sheet S.F. .00 27,800 111,200
Subtotal - lock No. 1CB 10,523,830
b. Lock No. 11
(1) Cofferdam o, 0.25 132,000 33,000
(2) Clearing Acre 200.00 10 2,000
3) Excavation, cammon C.t. 0.50 698,100 349,050
hg Fill (incl. esplanade) 28, 0.35 213,700 74,795
5) Fill cellular guidewall
cells Cate 0.35 7,450 2,608
(6) Timber, Y.P. creosoted MFBM 600.00 29 17,400
(7) Piling, steel-il,(14BP-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 X 30.00 14,780 443,400
(10) Filter blanket C.X 5.50 5,960 32,780
(11) Concrete, walls CXs 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 46 (Cont'd)

DETAILED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR !ULTIPLE FURTOCE

TRINITY RIVER

Unit
Item Unit cost Quantity Cost
(13) Concrete, cellular
guidewall c.Y. 35.00 8,600 301,000
(14) cement Bbl. 5.00 189,600 948,000
(15) Steel, str., wall armor Ib. 0.20 339,500 67,900
(16) steel, str., miter gates Ib. 0.45 422,000 194,400
(17) Steel, str., tainter
values Ib. 0.45 73,230 32,954
(18) Steel, str., miscellaneous Ib. 0.22 366,100 80,542
(19) steel, reinforcing Ib. 0.15 17,622,000 2,643,300
(20) steel, corrosion resistant ILb. 0.80 6,850 5,480
(21) steel, str., chromium Ib. 0.80 4,940 3,952
(22) Forgings, steel, carbon Lb. 0.80 96, 500 77,200
(23) Forgings, steel, alloy Ib. 0.80 5,110 !
(24) castings, steel, grade "0" ILb. 0.60 19,200 11,520
(25) castings, steel, grades 1,
2, &3 Ib. 0.60 40,610 2k, 366
(26) Castings, steel, alloy Lb. 0.60 6,570 3,942
§27) Castings, iron Lb. 0.60 5,970 3,582
28) Bronze and brass 175 2.50 2,230 5,575
(29) Metal, miscellaneous,
non-ferrous Lb. 0.80 2,070 1,656
(30) conduit, fibre, 3" D L P 1.50 9,600 14,400
(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 B, 120,000
(34) Pipe railing, steel L1 L.00 5,700 22,800
535) Floor plating, steel S.F. 5.00 90 450
36) Floor grating, steel 8.7, 4.65 8,810 40,967
(37) Rubber seals, moulded Ib. 2.50 1,100 2,750
(38) Gages, tile L.F. 1k4.00 69 966
(39) Operating machines, miter
gates Each 27,500.00 L 110,000
(40) valve, double, L-way Each 900.00 1,800
(k1) Operating machine, tainter
valve Each 17,500.00 L 70,000
éhQ; Valve, control, 3-way Each 700.00 L 2,800
43) valve, automatic, 3-way Each 500.00 L 2,000
(4l4) 0il piping system LS. 90,000
(45) Field office LeSe 5,000
§h6) Central control structure L.S. 36,000
47) Stop logs Fiechs 45,000
(48) Care of water during
construction L.S. 150,000
Subtotal - lock No. 11 9,521,992
Subtotal - locks lﬁ,9g2,822
Contingencies, 25% + 986,178
Total - locks oy 2k, 932,000
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TABLE 40 (Cont 'd )

DETAILED ESTIMATE OF FIRCST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PURPOS

Y i ok B ~
TRI Iu.l‘{ RIVER

,,,,,

Unit
Item Unit cost Quantity Cost
(C8.0) access roads
(1) Access road tc main dam 1.8 112,000
(2) Access road to lock No. 11 L.S 163,000
Subtotal - access roads 275,000
Contingencies, 250 + 69,000
Total - access roads 344, 000
(09.0) Channel
(1) Clearing and grubbing,
pool 10-B Acre 350.00 887 310,450
(2) Clearing and grubbing,
pool 11 Acre 200.00 2320 66,000
(3) Clearing spoil area,
pool 10-B Acre 200.00 2,234 LL46,800
(4) Clearing spoil area,
pool 11 Acre 100.00 3Lk 34,400
(5) Excavation, common,
pool 10-B B.Y. 0.27 18,017,300 4,864,671
(6) Excavation, commen,
pool 11 B2 0.20 8,334,900 2,500,470
(7) Piver diversion daus,
pool 11 L.S 6k, 500
Subtotal - channsl 0,257,291
Contingencies, 25% + 2,071,709
Total - channel 10,359,000
(19.0) Buildings, grounds, and utilities
(1) Maintenarce faciltics @
main dam L.S 100,000
(2) water supply B 30,000
(3) Power line and substation L.S. 25,000
(4) visitors overlook
facilties LS, 28,000
(5) Facilties @ lock 108 L.5 127,600
(6) Facilties @ lock 11 L.S. 127,600
Subtctal - buildings 1138, 200
Contingencies, 25% + 109,800

Total - buildings, grounds, and utilities

(20.0) Perranent operating equivient

(1) Radio-telephone equiprent

(2) Boats

(3) Miscellaneous furniture
and equipment

L.S
L.,

548,000

5,000
9,200

23,800




TABLE 46 (cont'd)
DETAILED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PURPOSE
TRINITY RIVER

Unit

Item Unit cost Quantity Cost
(4) Stream sages L.S $ 21,000
(5) Evaporation and rain gages L.S 2,000

(€) Sedimentation and degrada-

tion ranges L.S. 95,000
(7) Equipment @ lock 1C3 ;1 35,900
(8) Equipment @ lock 11 TS 35,900
(9) Heavy duty equipment TipSe 35,250
(10) River observaticn systenm FioSs 132330
Subtotal ~ permancnt operating equipment 276,300
Contingencies, 23% + 68,620
Total - permancnt cperating equipment 345,000
(30.0) Engineering =and design 3,430,000
(31.0) Supervision and administration 5,430, 000

U. S. Coast Guard - aids tc navigation
Suttotal - estimated first cost - aam and reservoir
B. DETAILED ESTIMATE OF FIRST COST - RECREATION
(01.0) Lands and darages
(1) Fee sirple lands Acre 1,907
(2) Severance damage Tia s
(3) Improverents TS s
Subtotal
Contingencies. 25% +
(4) Acquisition expense
Total - lands and damages
(03.0) Reservoir ("wang Acre 75.00 20,000
Contingencies, 25% e
Total - r‘SLrJUIr clearing
(08.0) Access road Mile 11
~ Contingencies, 25%

e t
Total - access roads

(14.0) Facilities
(1) Cravel roads
(2) Paved roads
(3) Parking areas
(4) Boat launching ramps

29,000

$125,055,000

$ 243,050
27,150
70,000

340, 200
8L4,800
26, 000

51,000
1,500,000
575,000
1,875,000
3ks5,000
86,000

31,000

1,717,000
853,000
613,000
123,000




TABLE 46 (Cont'd)
DETATLED ESTIMATE OF FIRST COST
TENNESSEE COLONY RESERVOIR MULTIPLE PURPOSE
TRINITY RIVER

2 Unit =
Ttem : Unit cost Quantity Cost

{(5) Sanitary facilities $ 552,000
{6) Water supply system 613,000
(7) Picnic facilities 1,288,000
(8) Site improvements 245,000
(9) Signs and buoys 123,000
Subtotal - facilities 6,133,000
Contingencies, 25% + 1,533,000

Total - facilities Ty ,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

Total - Estimated project first cost $137,138,000

Prices are as of J:nuary 1962.
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LOCAL PROTECTION
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(e) The modification of 14 main stem and 5 tributary channel
bridges and the construction of one new road in connection with the proposed
improvements along the West Fork.

(f) The filling of eight areas outside the proposed leveed areas
to elevations about 2 feet, and one area about four feet, above the design
water surface by utilizing the excess material from the channel-excavation
worke.

(g) The acquisition of rights-of-way consisting of about 8,430
acres of land in fee simple for the consiruction of the excavated channels,
levees, floodway, anc permanent swmp areas. The proposed plan for the
West Fork is shown on plates 43 and 44 and the detailed profiles are shown
on plates 45 through L8.

158. COST ESTIMATES.- A summary of first costs and annusl charges for
the West Fork Floodway project is shown in table 47. The detailed cost
estimate for the West Fork Floodway project is shown in table 48. The
estimate shows the separation of Federal and non-Federal costs and does
not include the flood control portion of the multiple-purpose channel.

TABLE 47
SUMMARY OF FIRST COST AND ANNUAL CHARGES
W5ST FORK FLOOD FROTECTION PROJECT
WEST FORK TRINITY RIVER

Item Cost

First cost

l. Federal first cost
Railroad elteraticns (none on diversion channels) -
Levees, sluices, sumps, and diversion channels

a. Levees $ 1,676,000
b. Sluices 732,000
c. Sumps 4,763,000
d. Diversion channels 2,596,000
Engineering anc design 371,000
Supervision and administration 581, 000
Total estimated Federal first cost (1) 10, 719,000
2. Non-Federsal first cost
Lands and damnages B 6,57C,000
Relocations and alterations 470,000
Engineering and design 18,000
Supervision and administration 32,000
Total estimated non-Federal first cost 7,090, 000
3. Total estimated first cos:t of project 17,802,000
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TABLE 47 (CONT'D)
SUMMARY OF FIRST COST AND ANNUAL CHARGES
WEST FORK FLOOD PROTECTION PROJECT
WEST FORK TRINITY RIVER

Item Cost

Annual charges

yr. amortization)
Non-Federal interest rate)

$10,719, 000 |
'fvs,‘uctl 016!300
s Umen 11,335,300

2

<o & 3
a. Non-Federal first cost 7,090,000
b. Interest during construction L25,L400

‘ederal investment 7,515,400

c. Total non-F

3. TFederal anrnual charges
8. Interest on Federal investment 325,900
b. Amcriization charg 20,300
c. Operation snd maintenance -
Tctal Federal annual charge 346,200
4. Non-Federal arnual chargss
a. Interest orn non-FMzderal investment 225,500
be Amortization charge 12,400
c. Operssion and maintsnance 224,000 :
Total non-Fecderal annual charges 451,900 v
5. Lotel ssiivalen aanual charges 808,100 '

(l) $(” 000 preauthorizabtion cost excluded.

Prices are as of January 19062.
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DETAILED ESTIMATE OF FIRST COST
WEST FORK FLOOD PROTECTION PROJECT

TABLE L8

WEST FORK TRINITY RIVER

Item

: Unit
sUnite cost

Quantity : Cost

1. FEDERAL FIEST COST

02.0 Railroad alterations (None on diversion channels)

(11.0) levees, sluices, sumps and diversion channels

8.

b.

Levees

2) Clearing & grubbing

513 Clearing main stem berms Acre $ 100.00

Acre 150.00

(3) Excavation, stripping &, 0.25
(L) Compacted fill e.X. 0.07
(5) Slope protection Acre 500.00
Subtotal - levees
Sluices
(1) Care of water L.S.
52) Excavation, structural CaYs 1.50
3) Excavation, discharge
channels CoXa 0.30
(4) structural backfill Ce¥s 0.50
gS) Concrete (Incl. cement) £.Y 50.00
6) Steel, reinforcing Ebs 0,13
7) Flap gates - L'xk' Ea. 800.00
8) Flap gates - 5°x5' Ea. 1,250.00
9) Flap gates - &'x6! Ea. 1,800.00
(10) Sluice gates, shafts, &

stands - L'xh?

Ea. 1,600.00

(11) Sluice gates, shafts, &

stands - 5'x5!

Ea.  2,500.00

(12) Sluice gates, shafts, &

stands - 6'x6
(13) Miscellaneous metals
Elb) Riprap
15) Bedding
Subtotal - sluices

c. Sumps

d.

(1) Care of water

(2) Clearing

(3) Excavation, common
Subtotal - Sumps

Diversion channels

(1) Care of water

(2) Clearing

(3) Excavation, common

(4) Excavation, shale

(5) Slepe protection
Subtotal - diversion

-—

Ea. 3,600.00

Lb, 0.40
CaYe 6.00
C.Y- 5.00
LreiS'o

Acre 100.00
CeYe 0.25
LS.

Acre 100.00
(378 £ 0.25
CuYo» 0.75
Acre 500.00

channels
VI-1T75

3,500 $ 350,000

525 78,750

734,000 183,500

7,140,000 499,800

457 228,500

'T:?Hﬁf;;ﬁ

20,000

68,000 102,000

495,000 148,500

62,000 31,000

2,950 147,500

295,000 38,350

3 2,400

3 3,750

2 12,600

6 9,600

6 15,000

14 50, 400

5,330 2,132

290 1,740

120 600

15,000

453 L5, 300

15,000,000 3,750,000

T —31815,300

15,000

1,185 118,500

4,315,000 1,078,750

1,080,000 810,000
110

55,000
2,071,250

-




TABLE

L8 (CONT*D)
DETAILED ”*”_MAT“ OF FIRST COST

™

WEST FORK FLOOD PROTECTION PROJECT

WEST FORK TRINITY RIVER

Unit #7)
Item Unit: cost Quantity: Cost

<.

v

Sewage Plant

¢. Enginec
d.

cost

22 e -
o D

3.

(090]

250
30C
500

700

€, 300, 000
17C,000
9 00

,")u

12

-
Ul
)
Q

93,150

— §[0,000
18,006

r\ \()u
7,090,LCU
$17,809,000

e e o v - -

(1) #70,000

przauthorization cost excluded.

Prices sre as of Januaxy
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160. COST ESTIMATE.. A summary of first cost and annual charges
for the Elm Fork Local Protection project is shown in table 49, The
detailed estimate for the Elm Fork Local Protection project is shown
in table 5C. The estimate shows the separation of Federal and non=-
Federal cosis. The cost of constructing the main item channel of the
Elm Fork from Lewisville Dam downstream and on Denton Creek from Grape-
vine dovmstream is & Federal cost since it is essential for the proper

o

functioning of these two reservoirs.

TABLE 49
SUMMARY OF FIRST COST AND ANNUAL CHARGES
F1LM FORK FLOOD PROTECTION PROJECT
ELM FORK TRINITY RIVER

item Cost
First cost
l. Federel first ccst
Tands anda demages 600,000
Relccations and alterations 536,000
Main channel 3,163,000
levees, sluices, sumps, and diversion channels
a. Ilevees 1,332,000
b, Sluices 885,000
c. Sumps 2,416,000
d. Diversion channels 1,317,000
Engineering and design 367,000
Supesrvision and administration '.-'5, 29_:’:
Total estimebed Federal Tirsit cost (1) 11,191,000
2. Non=-federel first cost
Tancs anc Camages 3,203,000
Relocations and saliterations 2,211,000
Engineering and design 84,000
Supervision ainG administration 13k, 000
Total essimated non-Federal first cost 5,632,000
3. Total estimated first cost of project 16,823,000




TABLE 49 (CONT'D)

SUMMARY OF FIRST COST AND ANNUAL CHARGES
ELM FORK FLOOD PROTECTION PROJECT

EIM FORK TRINITY RIVER

Ttem

Cost

5,

Annual charges

(Construction period - & years)(100 yr. amortization)
(2-7/8% Federal interest rate )(3% non-Federal interest rate)

Federal investment

a. Federal first cost

b. Interest during construction
c. Totel Federal investment

Non-Federal investment

a. Non-Federal first cost

b. Interest during construction
c. Total non-Federal investment

Federal annual charges

a. Interest on Federal investment

b. Amortizetion charge

c. Operation and maintenance
Total Federal annual charge

Non-Federal annual charges

a. Interest on non-Federal investment
be Amortization charge
c. Operation and maintenance

Total non-Federal annual charges

Total estimated annual charges

$11,191,000

643, 500

O
11,83L,500

5,632,000

337,900
5,963,900

$

340,200
21,200
70,000

431,%00

179,100
9,900

, 000

723,400

(1) $50,000 preauthorization cost excluded

Prices are as of January 1962.
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TABLE 50
DETATLED ESTIMATE OF FIRST COST

EIM FORK FLOOD PRCTECTION PROJECT
ETM FORK TRINITY RIVER

Unit

Item W ¢ it cost : uantity - Cost
1. Pedersl first cost
(01.0) Lands and damages
a. Land costs
(1) Fee lands Acre ko  $ L20,0
22; Clearing easement lend: Acre 126 29,0
3) Severance damage LoD 19,1
Subtotal L88,T.
Contingencies, 25% + 118.3
b. Requisition expens= 13,5
Total - Lands and damages 00, O
(02.0) Relocations and alterstions
a. Roads and railroads
él) Gravwyler Road Mile 150,00C.00 0.21 31,5
2) Wildwood Drive, bridge L. P 175.00 50 8,7
§3 Trinity Mills Rd., bridge LB 175.00 200 35,0
k) Trestle - St.L.-S.W. R.R. L.PF 140,00 900 126,0
(5) Trestle - St.L.-S.F.&T. R.R. L.F 130.00 350 Ls, 5
(6) Trestle - spur - St.L.=-
) S.F.&T. R.R. Tisle lio,oo Eoo 78, O
7) Trestle - St.L.-5.F.%". R.R. L.F. 140,00 00 56, O
Subtotal - roads and railrozds 380, 7
b. Utilities and channel dam.
El) Lone Star Gas Co. =~ pipeline Mile 100,00C.00 0.1 10, O
2) Power lines Mile  10,000.00 0.2 2,0
(3) Remove and rebuild Frazier
channel dam L.5. 36!0
Subtotal - utilitiss and channel dam 5 O
Subtotal - relocations and aiterations L8, 7!
Contingencies, 25% 107,2'
Total - relocations and alterations 533,0(
(09.0) Main channel
1) Care of water LS k1,00
2) Clearing (Including berms) Acre 100,00 785 78, 5(
3) Excavation, common C.Ys 0.25 5,341,000 1,335,
L) Excavation, shale 2% 3 .75 1,335,500 1,001, 6:
(5) Slope protection Acre 500.00 147 T3,
Subtotal - main chanrel 2,529,8
Contingencies, £5% 6%3,2
Total - main channeli 3,163,X
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DETATIED ESTIMATE OF FiBST ( L

EIM FORK FLOOD PROTECTION FH
EIM FORK TRINITY RIVER

Item 3 Unit ¢ __ s uentity @ CO8t

(11.0) Ievees, sluices, sumps, and giversion chamncls
a. levees

(1) Clearing berus vr 160,00 5 B, 00
(2) Clearing end grubibing Lere 150.09 H ¥ 65,70
Excavation, stripviag 0% 38 0.25 55h /\“ 71,62

(3)
(4) Compacted fill o5 4 LOT  T,452,1
(5) Silope protection Acre 500. 00 .f

Subtotal - levees 1;05/,26

b. Sluices
(1) Care of water FesBn 10, 000
Excavation, structural ey 150 55,000 2,50
Excavaticon, channel G Q.3C 1&' ,JO 3750
Structural backfill (2 :
Concrete (Incl. cement ) c.X
teel, reinforcing EOp )
Flapgates, 5'x5' Ea. 15250
Flapgates, 6'x6° Ta, 1.800.00
Sluice gates, shafte, &
stands, 5°'x5" Ee. 2.500.00 3k 85,00

’

L
N
S

4,75u =37,50
175,000 61,75
17 21,25

16 28,80

NN TN N e
\O 03 O\ FWw
Nt Nt St A AN e

(10) Sluice gates, shafts, &
stands, 6°x6° Ba. 3, 606,60 32 115,20
(11) Miscellaneous metals Lb. Q.40 13,878 5,55
(12) Riprap c.Y. 5.00 35k 2,12
(13) Bedding oY 5.00 i U 58
-

Subtotal -« s.uices 707,:5

¢. Sumps
(1) care of water LS. 10,0¢
(2,\ Clea.ring Ac e IR 12 357 35, 7(
(3) Excavation, common C.X 0.25 7,547, 1
Suttotal - sumps 1,932,55

d. Diversion channels
(1) care cf water TS 10,0
(2) Clearing Ao Y 0. 00 oo 60,01
§3) Excavation, commor 0.25 2,150,00C

‘ L) Excavation, shale .
: (5) Slope protection Az ). (X 5
‘ Subtotal - diversiocn charnels 1,053,2

Subtotal - levees, sivices, sumds d diversion chemnels 4,758,
(‘ontine,enmlov 25% { lllgl,
Total - leveag, sluices, Sumps, and dive fon channels 5595




TABLE 50 (CONT'D)
DETATLED ESTIMATE OF FIRST COST
EIM FORK FLOOD PROTECTION PROJECT
EIM FORK TRINITY RIVER

2 £ Uit -
Ttem : Unit : cost : Quantity: Cost
(30.0) Enginecering and desig $367,000
(31.C) Supervis

I ion and administration 272,000
Total - estimated Federal first cost (1) 11,191,000

2. Non-Federal first cost
a. Land and damages
{1} Fee
Sl T
(2)
{
\

}=0

&

i
N
nt
g

2,454 2,208,600
59,900

255,000

6lls, 000

39,500

3,203,000

0]

~ 3 - T 5
SiLie .&a

s T

LS
R
>

nge

cquisitic

Total - lands

b. Relocations and altl
roals, and power 1j
Gravwyler Road, ne»
Wildwood Dre, t
California cros:
State Hwy. 14
Royal Lane,
Valley View lLarx
Belt Line Roacd,
Sandy Lake Rcad,
Iecbetier Roed,

Mile 150,000.00 0.09 13,500
T s 175.00 750 131,250
iR o 175.00 1,250 218,750
Lo B 256.00 1,600 400, 000
Lol 175.00 1,150 201,250
% 175.00 1,300 227,500
8 8 175.00 1,100 162,500
L F- 175.00 1,200 210,000

ile 80,000.00 05 40,000

Ledbetter Roed, By ks 75.00 35¢ 61,250
Luna Road, bridge LeF. 175.00 400 70,000
Power lines Mile 12,000.00 0.3 3,000
Subtotal - relocations and alterations TE,U\V
Contingencies, 25% 442, 000
Total - relocations and alterations s
c. Engineering and design
d. Supervisicn and administratior 134,000
Total - esiimated non-Federal firat cost 5,632,000
3. Total - Estimated first cost of project $16,823,000

(1) $50,000 preavthori )
Prices are as of Jan .axy
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161. EXTENSION OF DALIAS 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 Mile
Creek, including the lower end of White Rock Creek. The navigation
features of the multiple purpose channel are covered in the first paragraph
of the appendix. The flood control features of this project include the
following items: :

(&) Sufficient enlargement and realignment of the Trinity
River in this area, from about river mile 496.3 downstream to river mile
487.7, to provide within-banks channel capacity of at least 27.000 cubic
feet per second.

(o) The enlargement and realignment or diversion of about 10.5
miles of tributary channels through the leveed areas.

(2) 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 rehabilitation 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 encroachments. 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 project
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
1l on 2.5 side slopes, with a 10-foot crown width and have 4 feet of free-
board above the design discharge water surface.

(@) The provision of appurtenant interior drainage facilities
consisting of permanent sump areas to provide an aggregate storage
capacity of 6,820 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 bridges 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 4 feet above the design water surface by
utilizing the excess material from the channel excavation work.

(g) The acquisition of rights-of-way consisting of about 4,030
acres of land in fee simple for the construction of the excavated channels,
levees, floodway, and permanent sump area.

(h) The plan of improvement is shown on plates 54 and 56, and
the detailed profiles are shown on plates 55 and 57.
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162. COST ESTIMATE.- A summary of first cost and annual charges for ti
Dallas Floodwey Extension project is shown in table 51. The detailed cost
estimate for the Dellas Floodway Extension project is shown in table 52. The
estimate shows the separation of Federal and non-Federal costs and does not
include the flood-control portion of the multiple purpose channel.

X

TABLE 51

SUMMARY OF FIRST COSTS AND ANNUAL CHARGES

DALLAS FLOODWAY EXTENSICON FLOOD PROTECTION PROJECT
TRINITY RIVER

i Iter : Cost

: First cost

E l. Federal first cost

: Reliroad altera (On diversion channels) $ 195,00C
i levees, slulces, ps, and diversion channels

g a. Levees 1,137,000
; b. Sluices 645,000
1 Cc. Sumps 3,511,000
’ d. Diversion chennels 2,665,000
i Engineering and design 310,000
3 Supervision and administration 436, 000
E ——l
Total estimated Federal first cost (1) 8,949,000
i 2. DNon-Federal firs® cost

; Tands and damages 4,000,000
9 Relocations and slterations 1,256,000
i Engineering and desig 48,000
o Q $ s - - | 5 $ o o2 - 3 'I: 3"
B Supervision and administration 4,000
9 pe ‘. ()

3 Total estimated non-Federal First cost 5,378,000
: 3. Total estimated first cost of project $14,327,000
E




TABLE 51 (CONT'D)

SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
DALLAS FLOODWAY EXTENSION FLOOD PROTECTION PROJECT

TRINITY RIVER

Item

Annual charges

(Construction period - 4 years)(100 yr.

rtization)

(2-7/6% Pederal interest rate )(3% non-Federal interest rate)

l. Federsl investment

a. Federsl firss cost $3,949,000

b. Interest during construction 514,600

c. Total Federal investment 9, 563, 600
2. Non-Federal investment

a. Non-Federal first cost 5,378,000

be. Interest during construction 322,700

c. Total non-Federal investment 5, (00, (00
3. PFederal annual charges

a. Interest on Federal investment 272,100

be Amortization charge 16,900

c. Operation and maintenance -

Total Federal annual charges 289,000

4, Non-Federal annual charges

a. Interest on non-Feleral investment 171,000

b. Amortization on charge 9,400

ce Operation and maintenance 135,500

Total non-Federal annual charges 315,900
5. Total estimated annual charges 604,900
(1) $30,000 preauthorization cost excluded.

Prices are as of January 1962,
VI-200
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TABL: 92
DETAILED ESTIMATE OF FIRST COST

DALLAS FLOODWAY EXTENSION FLOOD PROTECTION PROJECT
TRINITY RIVER

: " Unit
Ttem ¢ Unit ¢ cost : Quantity :
1. Federal first cost
(02.0) Railroad alteratious
(1) M.XK.T.-R.R., trestle L.F. $130.00 1,000 ]
(2) s.P.-R.R., trestle L.F. 130.00 200 _
Subtotal-railroad alierations 1
Contingencies, 25%%
Total - railroad alterations 1
(11.0) Levees, sluices, sumps, and diversion channels
a. Levees
(1) Clearing main stem berms Acre 100.0C 1,500 ]
(2) Clearing and grubbing Acre 150.00 378
(3) Excavation, stripping o 0.25 511,000 1
(4) Compacted fill (0% 0.07 5,805,000 }
(5) Slope protection Acre 500.00 338 ]
Subtotal - levees
b. Sluices
(1) Care of water i o
(2) Excavation, structural C. Y. 1Ls50 37,000
(3) Excavation, discharge
channels (D 0.30 L2k , 000 1
(4) Structural backfill 5 0.50 31,000
(5) Concrete (Incl. cement) C.Y. 50.00 2,960 ]
(6) Steel, reinforcing Ib. 013 296,000
(7) Flap gates, L'xk' Ea. 800.00 )]
(8) Flap gates, 5'x5' Ea. 1,250.00 11
(9) Flap gates, 6'x6' Ea. 1,800.00 5
(10) Sluice gates, shafts &
stands -4 ' x4’ Fa. 1,600.00 2
(11) Sluice gates, shafts &
stands-5'x5" Ea. 2,500.00 2z
(12) Sluice gates, shafts &
stands -6'x6" Ba. 3,600.00 10
(13) Miscellaneous metals Lb. 0.40 5,300
(14) Riprap B 6.00 170
(15) Bedding oY 5.00 70
Subtotal - sluices
VI-201
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TABLE 52 (Cont'd)
DETATLED ESTIMATE OF FIRST COST
DALIAS FLOODWAY EXTENSION FLOOD PROTECTION PROJECT
TRINITY RIVER

: Unit
Item : Unit s cost :  Quantity
c. Sumps
(1) Care of water By
(2) Clearing Acre 100.00 489
(3) Excavation, common G X 0.25 11,010,000 _ 2
Subtotal - sumps 2
d. Diversion channels
(1) Care of water 1.5
(2) Clearing Acre 100.00 345
(3) Excavation, common G ¥s 025 4,030,000 X
(4) Excavation, shale o & 075 1,345,000 1
(5) Slope protection Acre 500.00 19
Subtotal-diversion channels 2
Subtotal-levees, sluices, sumps and diversion channels 6
Contingencies, 25% + = |
Tcotal-levees, sluices, sumps and diversion channels 7
(30.0) Engineering and design
(31.0)Supervision and administration |
&

Subtotal-estimated Federal first cost (1)

2. Non-Federal first cost
a. Iands and damages
(1) Fee simple lands and
improvements Acre 4,032 3
Contingencies, 25% +

Subtotal-lands and damages
(2) Acquisition expense
Total-lands and damages g

(&S]
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TABLE 52 (CONT'D)
DETATLED ESTIMATE OF FIRST COST
DALLAS FLOODWAY EXTENSION FLOCD PROTECTION PROJECT
TRINITY RIVER

$ K A z
Item sUnit ¢ cost : Quantity: Cost
bﬁ
L/-A l.p D )U."';_ .;. :r_u r’» 175100 600 $ 105, OOO

Incerstate Hwy #HS,

bridge L.F. 500,00 800 400, 00C
UeS. HWy #75, bridge LoF. 500.00 1,000 500,000

Subtotal - bridges 1,005,000
Contingencies, 25% 251,000

Total - relocaticns and alterations 1,256,000

=

c. Engineering and design 48, c00

d. Supervision and administration Tk, 000
»  Total estimated non-Federal first cost 5,378,000
3. Total first cost of project 14,327,000

(1) $30,000 preavihorization cost exciuded.

Prices are as of Jaawery 1562.




163. DUCK CREEK.- The plan of improvement for Duck Creek consists
of a channel improvement prcject along the main channel in the vicinity
of Garland, Texas, from river mile 10.38 upstream to river mile 17.53
as shown on plate 58 and the detailed profile, plate 59. The project
includes the following principal features:

(L) The realignment and enlargement of 6.6 miles of Duck
Creek channel including 0.58 mile of concrete gravity wall section,
to provide sufficient within-banks capacity to contain the standard
project flood which varies from about 21,500 cubic feet per second
at the upstream end near Buckingham Road to 40,700 cubic feet per
second at the downstream end near Oates Drive.

{2) The modification of 10 bridges.

(3) The acguisition of rights-of-way for the construction
of the sxcavated chsnnel and for disposal of excess material.

164, COST ESTIMATES.- A summary of first cost and annual
charges for the Duck Creek Local Protection project is shown in
table 53. The detailed estimate for the project is shown in table
S5k, The estimate shows the separation of Federal and non-Federal
costs as generally specified for such projects.

TABLE 53
SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
LOCAL FLOOD PROTECTION PROJECT - GARLAND, TEXAS
DUCK CREEK

Iten Cost

First cost

l. Pederal first cost

Railroad alterations $ 236,000
Channel 3,568,000
Engineering and design 145,000
Supervision and administration 227,000
Total - estimated Federal first cost (1) 4,176,000
2. Non-Federal first cost
Lands and damages 443,000
Relocations and alterations 369,000
Engineering and design 14,000
Supervision and administration 22,000
Total - estimated non-Federal first cost 858,000

3. Total estimated first cost of project $5,024,000
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TABLE 53 (CONT'D)
SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
LOCAL FLOOD PROTECTION PROJECT - GARLAND, TEXAS
DUCK CREEK

Item Cost

Annual charges
i

59:nstruction period - & years) (100 yr. amortization)
(2-7/8% Peieral intersst rate) (3% non-Federal interest rate)

l. Federal investment

a. Federal first cosh $l, 176,000
b. Interest duwring construction Neone
c. Total - PFederal investment 4,176,000
2. Non-Federal investment
a. DNon-Federal first cost 848, 000
b. Interest during consitruction None
c. Tctal - non-Federal investment B48, 000
3. Federal armual charges
&a. Interest on Federal investment 120,100
b. Amortization charge 7,500
c. (QOperation and maintenance None
Total - Federal annual charge 127,500
L. DNon-Federal annual charges
a. Interest on non-Federal investment 25,400
b. Amortization charge 1,400
¢. Opsration and maintenance €, 000
Total - non-Federal annual charges 32,800
5. Total - Estimated amnual charges $ 160,400

(1) $10,000 preaunthorization cost excluded

Prices are as of Janvary 1962.




TABLE 54
DETAILED ESTIMATE OF FIRST COST
LOCAL FLQOD PROTECTION PROJECT - GARLAND, TEXAS

DUCK CREEK
$ : Unit -
Item s Unit : cost ¢ Quantity : Cost
1. Federal first cost
(02.0) Railroad alterations
(1) GC&SF RR L.F. $350.00 240 $ 84,000
(2) MKT RR L.F. 350.00 300 105,000
Subtotal-~railroad
alterations 1E9,000
Contingencies, 25% + 7,000
Total - railroad alterations 235,000
(09.0) Channel
(1) Care of water EeSe 30,000
(2) Clearing Acre 150.00 185 27,750
(3) Excavation, common €.Y, 0.50 868,000 434,000
(4) Excavation, rock €Y 2.25 790,000 1,777,500
(5) Drilling & grouting
anchor holes il 1.60 10,200 16,320
(6) Line drilling SR .25 66,300 82,875
(7) Concrete C¥.  35.00 9,170 320,950
(8) cement Bbl. 5.00 11,460 27,300
(93 Steel, reinforcing 1o 0.13 755,000 98,150
(10) Slope protection Acre 300.00 33 9,900
Subtotal - channel 2,854,745
Contingencies, 25% + 713,255
Total - channel 3,563,000
(30.0) Engineering and design 145,000
(31.0) Supervision and administration 227,000
Subtotal - estimated Federal first cost ETI7Bf666
2. Non-Federal first cost
a. Lands and damages
(1) Fee simple lands and
improvements Acres 190 350,600
Subtotal - lands and damages 350,600
Contingencies, 25% + 87,700
(2) Acquisition expense 4,700
Total - lands and damages 143,000

VI-206




TABLE 54 (Cont'd)
DETAILED ESTIMATE OF FIRST COST
LOCAL FLOOD PROTECTION PROJECT - GARLAND, TEXAS

DUCK CREEK
2 Unit s
Item :Unit: cost :Quantity: Cost
b. Relocations and alterations
Bridges and utilities
(1) Centerville R4, bridge L.F. $200.00 $ 210 $ 42,000
(2) Kingsley Rd, bridge L.F. 200.00 200 40,000
(3) Briarwood Dr, bridge L.F. 175.00 210 36,750
(4) Miller R4, bridge L.F. 200.00 145 29,000
(5) Park Ave, bridge L.F. 300.00 80 2k, 000
(6) Garland Rd, bridge L.F. 200.00 210 42,000
(7) Forest lane, bridge 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
(10) Rearrange sewer laterals L.S. 21,000
Subtotal - 295,000
Contingencies, 25% + 74,000
Total - relocations and alterations 369, 000
c. Engineering and design 14,000
d. Supervision and administration 22,000
Subtotal - estimated non-Federal first cost BL8, 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 all. riprap required. It is proposed to
supply riprap from rock excavation.

Prices are as of January 1962
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i 165. LIBERTY.- The plan of imrrovement in the vicinity of
A Liberty consists of levees with appurtenant interior drainage

facilities extending along the left bank of the Trinity River as
A shown on plate 60. The water surface and levee profiles are shov
o on plate 61. The project inclucdes the following principal featw

(1) Enlargement and realignmert of the Trinity River f
= e 3 provide within-be . channel capacity of 45,000 cubic feet per se
< 1 ot ultiple s€ channel projeact

for the multiple purpose 1 J

& g 3 (2) Consiruztion of about 353,300 feset of levee of whic
- - approximately 31,400 feet would be constructed by comtrolled spoi
5 f 3 of material hydraulically dredgeda froxr the multiple purpose chanr
E 3 The levees constructed with land bassd eguipment would have side
E 3 slopes of 1 vertical on 3 horizontal and a minimum crown width: of
Ly - 10 feet. The hydraulically constructed levess wculd have side sl
- : varying from 1 vertical on 20 horizorntal tc 1 wvertical on 3 hori:
; = depending upon the natural repose of the hydraulically placed mat
;i k and a minimum crown wid*h of 20 feet. All l=svees would have a
i minimum of 4 feet of freeboard sbove ths design discharge water s
g (3) The provision of sppurtenant intearior drainage
* i facilities consisting of permanent sunp areas. gated gravity drai
? and two pump stations having capacitiss of 40,000 and 150,000
a I3 gallons per minute for the Big Bayou {rorth) and Claytor Bayou
E 3 (south) drainage areas, respectivaly.
¢ 166. COST ESTIMATE.- Tre zost estimate for the Liberty Loca
] Protection project is shown in tabls 5% The following tabulatic
s does not include costs for spoil embankmeni rights-of-way or cost
i of placing spoil in spoil embankmeants. These costs were included
f in costs for the multiple purpose channel. Costs of clearing and
Ik E grubbing the spoil embankment areas and final shaping of embankme

are included in the costs for the local protecticn project.
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TABLE 55

SUMMARY OF FIRST COSTS AND ANNUAL CHARGES

FLOOD PROTECTION
LIBERTY, TEXAS

: 2 a o
Item : Unit : Quantity :Unit cost: ¢
Federal first cost:
09.0 Channels
North diversion ditch
Excavation Y Yl hhly $0.35 §1
‘learing and grubbing Ac 482 450.00
11.0 levees
Emtankment cY 671,230 0.75
Clearing and grutbing Ac 5304 k50.00 2l
tripping 54 79,430 0.25 1
Sprigging Ac 460.9 300.00 1:
Shaping spoil embankment LF 31,400 196 o IR
Pumping plants
North plant MGPM Lo 1500.00 ¢
South plant MGPM 150 1500.00 2¢
Drain structures thru levees
North sluice 72" pipe w/gate U4 6667.50 ¢
South sluice g 7 6667.50 1
Subtotal 1,
Contingencies, 25% 3e
Total - Construction cost 1,6:
30.0 Engineering and design ¢
31,0 Supervision and administration
Total estimated Federal first cost 157C
Rounded TS
Non-Federal first cost:
01l.0 Lands and damages
Rights-of=-way Ac 556 200.00 11
Ponding areas Ac 493 100.00 &
Contingencies l
Acquisition cost L.S. ]
Total - lands and damages 2z




TABLE 55 (CONT'D)
SUMMARY OF FIRST COSTS AND ANNUAL CHARGES
LOCAL FLOOD PROTECTION PROJECT
LIBERTY, TEXAS

Unit: Quantity : Unit cos

-

Item

Non-Federal costs, (Cont'd)
02.C Relocations

Pipelines

Gulf Oil Corp. 4" oil line LF 380 $ 8.00
3 Humble 0il & Refg. Corp 8"

oil lines LF 1050 15.00
2 Gulf 0il Corp. 8" oil lines LF TOO 15.00
Gulf 0il Corp. 6 oil lines LF T 12.00
Texas Co. €' cil line LF 380 12.00
Texas Co. 4" oil line LF 380 8,00
Liberty sewage effluent line LF 200 50.00
Gulf 0il Corp. telephone line LF 500 1.00

Subtotal - Relocations

Contingencies

Totel - Relocaticns

30.0 Engineering and cesign

31.0 Supervision and administration

Total estimated non-Federal first cost
Totel estimated project cost

Armuasl charges
Tederal
Interest and amortization (2-7/8% interest rate &
100 yr. amort.)
Total Federal annual chaxrges

Non-Federal
Interest and amor<ization (3% interest rate &
100 yr. amort.)
Cperation and maintenance
Majoxr replacement
Total non-Federal annuval charges

Total annual charges

Note: Fricas are as of January 1962.
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cost

$ 3,040

15,750
10, 500
8,400

4,560

3,040

10, 000
500

0

—H
2,650
4,0k0

296, 660
2,090,670

L 800

5
— 55550

9, koo
13,000

2,000
25,500

79,200

ENGINEERS

OF

CORPS
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COMPREHENSIVE SURVEY REPORT ON TRINITY RIVER AND TRIBUTARIES: T==ETC(U)
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TRANSMISSION AND PUMPING FACILITIES

167. GENERAL.- In order to facilitate pollution abatement along
the Trinity River from Fort Worth downstream to the vicinity of Rosser,
Texas, & supply of about 80 million gallons per day of fresh water of
acceptable quality would be necessary at Fort Worth. This water is
available from Tennessee Colony Reservoir and will be delivered by
pipeline to Benbrock Reservoir, 14 miles upstream from Fort Worth on
the Clear Fork of the Trinity River. Plate 62 shows a preliminary lo-
cation and profile of the proposed pipeline. The use of Benbrook
Reservoir for termineld storage will enable the pipeline to be sized
for average demand rather than Tor a higher peak demand and will also
enable the regulation of the flows in the river in contrasting periods
of drought and excessive runoff,

168. PIPELINE.. The water from Tennessee Colony Reservoir would
be conveysd to Benbrock Reserveir through an Sh-inch pipeline sized to
carry the average demard of 80 million gallons per day. This pipeline
would be approximately 98 miles long end weculd cross three major water-
shed divides. Twc of the divides crossed by the pipelines, one near
Midlothian and one near Burleson, Texas, are about elevations 800 feet
and 750 feet, respectively. The highest of the three divides at eleva-
tion 840 is the Clear Fork of the Trinity River eastern watershed divide.
The pipeline would fterminate just past this divide and would discharge
intc an unnemed tributary of the Clear Fork that enters Benbrook Reservoir
from the east about one mile upstream from the dam. The static head will
vary with the level of Tennessee Cclony Reservoir from 577.5 feet with a
full conservation pocl in the reservcir to 615 feet with maximum drawdown
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 be about 229 feet. Therefore, the total pumping
head would be about 825 feet when the conservation pool in Tennessee
Colony Reservoir was half full.

169, PUMPING PLANTS.- The Tennessee Colcony pumping plant would be
located about 6 miles above the dem and near Big Rrown Creek, sufficiently
in the main body of the reserveir where the silit lcad from the river and
its major tributaries will be considerably less by *he time the water
reaches the pump station. Because of the length of the pipeline and the
large pumping head, three additicnal booster pumping 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 January 1962 price level, the total
capital investment for the pipelinc 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
FCR TRANSMISSION AND PUMPING FACILITIES

$ s : Uit ¢ Total
Item ¢ Uhit Quantity : cost z cost
Pipeline fle 98 $427, 700 $41,914, 600
Pumping plant Each 4 850, 000 3, 400,000
Subtotal ‘ﬁ§f§iﬂf666
Contingencies 11,329, 400
Total first cost 56, 60%,000
Interest during construction None
Total investment 58,544,000
Annual cherges
Interest on investment (2-7/8%) 1,628,500
Amortization (100 yrs) 101,400
Pcwer costs 83,346,000 KWH @
9 mills/KWH 804,100
OM&R costs
Pipelines (1% x first cost) 523,900
Pumping plant (2-1/2% x first cost) 106,300
Total arnual charges 3,164,200

The total annual charges are estimated to be $3,164,200. This iacludes
interest and amortization at the rate of 2-7/8 percent for 100 years; the
estimated power costs hased or a rate of O mills per kilowatt hour; anc

the estimated annual operation, maintenance and replacement costs. The
transmiseion cosis for delivery of 8C millicn gallons per day from Tennessee
Colony Resexrvoir to Benbrook Reservoir are estimeted to be $35.24 per ascre-
foot or 10.8 cents per 1000 gallons.
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