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the

WATEESHER WORE PFLAN AGREEMERT

hatweea tha

Kanfusn-Vas Zandt Soil Comservetiem District
Locel Orgamisation

Irinity-Reches Soil Gonssrvstion Pistrict

Lecel Orgenization

Neches-Sabine 30il Comsarvation Bistriet

Local Orgsnization

(Berainafter raferred to ss the Districts)

Kaufman Connty Cemmissiomsrs Ceurt

Local Organization
¥an Zandt County Cemmissionsrs Ceurt
lecal Organization
Rockwall Oeunty Commissioners Court
Lecal Orgamization
Benderson Cesunty Commi{ssionsrs Comrt
Locel Orgamization

(Nerainsfter rafarrsd to as the Counties)

City of Kaufman, Taxas
Lecal Orgamization

(Mereainsfter raferred to as the City)

In the Stats of Texas

and thes

United States Department of Agricwltura
Seil Comsarvation Ssrvice
(Hereinafter refarrad to ss the Servics)

Whereas, the Plotricts hawve heretofore antared inte a Flood Control

fupplemental Mamcrandum of Waderstamding with the Soil Conssrvation Service for
assistance in constructing Works of Improvement for tha prevention of floods im
Watershad, State of Texas, uwnder the anthority of the Flood

Cedaxr Creak

et

Comtrol Act of 1944 (58 Stat. 837).

Wharess, the responsibility for carrying ewt sll or & portion of ths work of
ths Department on the Wetarshsd has been assigmed by the Sacratery of Agricultura

to the Serviesa; amd

Wheress, thers has been develeped threugh the coopsretive nfforts of the
Districts and ths Service &« mutwally satisfeatory plen for Works of Improvement
Wataxshed, State of Texas, hereiunsftsr refsrrad to as the

for the
Watersked Work Planm;

of Impm vement threugh ths raduction of damages to proparty, imcladin
sud bridges in the Counties that are located withim ths floed plein o

. 1200 E

T

Whsrees, the Counties will bemafit from the carrying out of the plan for Worke

!

Connty Roads
the watarsha

CH



It is mutuwally agressd that {a inetalling end opsratiang and maintaining

tha Works ef Improvement dascribed in the Watershed Work Plan:
exceting Rockwall County

- 1. The Districts aad/or ths Counties/will acquirs without cost to tha
Federal Gevermment swch land, easements, or righte-of-way, as will be neaded in
cennection with tha Works of Improvement,

2. The Districts will acquirs or provide assuranca that landownars or watar
users have acquired such watar rights pursmant to Stete lew as may ba nesded in tha
imstellation amd operation of the Works of Improvement,

3. The Sarvice will provide all construction costs and imstsllation services
applicebla to Works of Improvememt for flood prevention,

4, Tha installation of structural works of improvement for whick arrangements
fer opsration and maintsuance have mot bsen completed will be delayed panding
execution of satisfsctory opsration and maintenasce sgrasemants.

3. 'The Pistricts will obtaim sgrosmantes from cwinsrs of mot less than 30
pexcent of tha land sbove aach floodwater retarding structura thaet they will carry

aut comsarvation farm or ramch plans on their land.

6. Ths Districts will provide aseistance to lendownars aad cparators to
assura tha installation of the land trsatment measures shown in tha Watershed Work

Plan.

7. The Districts will encowrege landownars and oparstors to opersts amd
maintain the land trsstment mesasnras far the protection and improvement of ths
wvatsrshed,

8. Thes Districte, Counties and the City will bs responsible for ths oparation
and maintenancs of the structural works of improvement by actually psrforming the
vork or arrauging for such work im gccordamcs with Opsretion and Maintenancs
Agresments, which are to be antsred inte,

9. Ths Watershsd Work Plan may ba smmended or revised amd this sgreasment may
be modifiad or terminated, only by metual agreement cf the partiss hsreto,

10. Mo member of Congrees, or resident Commissionar, shall be sduittad to amy
shere or part of this Agrsement, or to amy benafit that may arisa therefrom; but
thia provision shall mot be construed to extend to this egresement if made with a
corporation for ita general benafit,

4. tR0Q2 2- 41



Kasfuan-¥an Zandt S0il Conservation District
Local Organization

r7 / ) /
By iézﬂl- A /ﬂ\/@f?.mﬂ .00 D
| -
L 4 I"'N & \
Title C/wm e et ﬂ*m—--' Ww"t)

Date '5 i 2,_._ 3, - /ﬁ 6 /

The signing of this agreement was authorized by a resolution of the

governing body of the Kaufuan-Van Zandt Soil Comservatiom District
Local Organization
adopted at a meeting held on 2 - 23 - /(“

Secretary, Local Organlzatlon)hj

Date. 3 - 23— /g b/

Trinity-Neches Soil Comssrvetion Bistriet

Local Organization

By f /4/ /W
Title ('0 1p.cq. 2L /‘))m't v

Date ../}.'—[; é//

The signing of this agreement was authorized by a resolution of the
governing body of the nhit".‘ﬁ" 301l Ceuservation Pistrict

Local Organization

adopted at a meeting heid on /k”‘*-éz — 6 /

r/%ﬁ e Lo

Secretary, Local Organization)

4- 15002 2.41 Date é{-—-# —_ g/




Neches-Sabine Soil Conservation Pistrict

Local Crganization

By

TitleM

Date éf‘f//jl £ P2E

The signing of this agreement was authorized by a resolution of the
governing body of the hes-Sabine Soil .Cemservetiean Distriet

Local Organization
adopted at a meeting held on  (Zft /’/ /74/

 IH)

(Secrétary, Local Organization)

Date 7"/7’4/

Kaufman County Commissioners Court
,,J Local Orgagligayion

Title @A@_’ﬂ%&ﬁé'f_
77
Date é["‘ / F/ - (0//

The signing of this agreement was authorized by a resclution of the
governing body of the Kaufman County Commissioners Court

Local Organization

adopted at a meeting held on_%} /4"" /;é'/
)"M”‘ > ~2 M -

(%#fretary, Tocal Organization)

By

4 1002 T 0 Date 4"‘“ ;7"’ /;61/




Yan Zandt County Commissfomers Court
Local Organization

Title %&a!ﬂ"‘.

Date 4- j— é’ /

The signing of this agreement was authorized by a resolution of the
governing body of the

Local Organization

adopted at a meeting held on 4"’ >- é/

(Secretary, Local Organizati-on)

Date ¢-—3-é/

Reekwall Gownty Commissioners Cewrt

Title ' >

Date 6/-"/0--— é/

The signing of this agreement was authorized by a resolution of the
governing body of the Roskwall Geunty Commissiemers Osurt
Local Organization

adopted at a meeting held on 4["'/""' b/

éo . c&_‘ ;%Secretary, Local Organizsation)

Date ‘?‘"”(0—'G/
»

4. 19002 .2




Nandarson County Commissioners Court

Local Organ ation

By sy / /ﬁ ‘%
A

The signing of thils agreement was authorized by a resolution of the govern-
ing body of the Nemdersorn County Commissiomers Court

Local Organization

adopted at a meeting held on @'—/ /,m'/—\ /74/

W@»

(Secretary, Local Organization)

Date'é%df'ﬂ_ /¢ /7é /
J

City of Kaufman, Texas
Local Organization

By [&‘hi‘am

Title

Date — “—/?é/

The signing of this agreement was authorized by a resolution of the
governing body of the City of Kaufman, Texas

Local Organization

adopted at a meeting held on ‘%/ ﬁ—-—-— /?é /

o, /ﬁ( poopett”

( Secretary, Loca)’Organlzatlon)
Dateﬁlﬁ% 2, /964

Soil Conservation Service
United States Depariment of Agriculture

By
S 15002 2- 61 State OCouwservatiomist

Date




WORK PLAN

CEDAR CREEK WATERSHED
Of the Trinity River Watershed
Rockwall, Kaufman, Van Zandt, Henderson and Hunt Counties, Texas

Plan Prepared and Works of Improvement
to be Installed Under the Authority
of the Flood Control Act of 1936
as Amended and Supplemented.

Participating Agencies

Kaufman-Van Zandt Soil Conservation District
Trinity-Neches Soil Comservation District
Neches-Sabine Soll Conservation District
Kaufman County Commisaioners Court

Van Zandt County Commissioners Court
Rockwall County Commisgsioners Court
Henderson County Commissioners Court

City of Kaufman, Texas

Prepared By:

Soil Conservation Service
U. 8. Department of Agriculture
October 1960
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SECTION 1
WORK PLAN
CEDAR CREEK WATERSHED
0f the Trinity River Watershed

Rockwall, Raufman, Van Zandt, Hendersom and Hunt Counties, Texas
October 1960

SUMMARY OF PLAN

General Data

Drainage Area:

656,600 Acres - -  1025.9 Square Miles

Location of Watershed:

Kaufman County 329,176 Acres
Van Zandt County 133,348 Acres
Rockwall County 24,832 Acres
Henderson County 169,120 Acres

Hunt County 124 Acres
Trinity-Neches Soil Conservation District 213,487 Acres
Kaufman-Van Zandt Soil Conservation District 440,576 Acres
Neches-Sabine Soil Conservation District 2,413 Acres
Upper Sabine So0il Conservation District 124 Acres
(Not a sponsor)
Land Use:
Cropland 186,072 Acres
Pasture 324,374 Acres
Wooded Pasture 100,263 Acres
Miscellaneous (towns, roads, railroads, etc.) 45,891 Acres

Flood Plain Area: 64,104 Acres 1/

1/ Excludes 3,732 acres in stream channels; 18,589 acres
to be inundated by the Fort Worth Reservoir; and 4,040
acres which lies below the Fort Worth Reservoir.

Flood Frequency:

4 total of 121 floods occurred during the 30-year period of study (1924
through 1953), of which 60 inundated one-half, or more of the flood plain

area.




Land Treatment :

To be Applied

Applied October 1960 -
Practice Unit to Date October 1970
Conservation Cropping Systems Acre 25,102 50,100
Contour Farming Acre 53,923 63,004
Cover Cropping Acre 107,082 100,096
Crop Residue Use Acre 89,150 100, 669
Rotation Hay and Pasture Acre 11,132 20,727
Grassland Renovation Acre 39,421 37,748
Pasture Improvement Acre 144,366 222,746
Pasture Planting Acre 118, 261 113,245
Rotation Grazing Acre 52,510 200,907
Wildlife Area Treatment Acre 12,581 1,500
Brush Control Acre 19,225 37,390
Diversion Construction Mile 253 131
Erosion Control Structures No. 20 120
Grassed Waterways Acre 2,539 2,849
Pond Construction No. 2,733 889
Terracing Mile 2,104 2,132
Structural Measgures: Unit
Floodwater Retarding Structures No. 139
Multiple Purpose Structure No. 1
Stream Channe] Improvement Mile 113.36
Cost - Installation Period:
Item, Federal Non-Federal Total
(dollars) {dollars) (dollars)
Land Treatment 184,500 5,871,653 6,056,153
Structural Measures 9,080,451 2,078,649 11,159,110
Work Plan Preparation 86,000 - 86,000
Total 9,350,961 7,950, 302 17,301,263
Average Annual Damages and Benefits:
: Damage : Benefit
: : With :
Item ¢ Without : Land With : Structural
;. _Project : Treatment Project : Measures
{dollars) {dellars) (dollars) (dollars)
Floodwater 618,614 578,304 75,629 502,675
Sediment 73,614 66,651 27,140 39,511
Erosion 6,489 5,814 506 5,308
Indirect 69,871 65,076 10, 327 54,749
Land Use Change - - - 23,969
Total 768,588 715,845 113,602 626,212




Benefit-Cost Ratio - StricFural Measures:

Average Annual Benefits $626,212
Average Annual Cost $445,935
Benefit-Cost Ratio 1.4:1

Operation and Maintenance:

Land Treatment Measures - Landowners and Operators Under Agreement With:

Kaufman-Van Zandt Soil Conservation District
TIrinity-Neches Soil Conservation District
Neches-Sabine Soil Conservation District
Upper Sabine Soil Conservation District

{Not a sgponsor)

Structural Measures - Kaufman-Van Zandt Soil Conservation District
Trinity-Neches Soil Conservation District
Kaufman County Comeissioners Court
Van Zandt County Commissioners Court
Rockwall County Commissioners Court
Henderson County Commissioners Court
City of Kaufman, Texas

Annual Cost -~  $35,682




DESCRIPTTON OF WATERSHED

Physical Data

Cedar Creek rises in the northeastern part of Kaufman County about 8 miies
northeast of Terrell, Texaa, and flows in a southerly direction through parts
of Kaufman, Van Zandt and Henderson Counties, entering the Trinity River
approximately 2 miles southeast of Trinidad. Major tributaries are Brushy
Creek which heads in Rockwall and Hunt Counties, Kings Creek and Big Cotton-
wood Creek which head in Kaufman County, Lacy Fork of Cedar and Twin Creeks
which head in Van Zandt County, and Clear Creek and Caney Creek which head

in Henderson County. The watershed has an area of 656,600 acres (1,025.9
square miles), 93.0 percent of which is in farms and ranches.

The alluvial valley of the mainstem ranges in width from more than 5,400 feet
at valley section R-5 on Kings Creek (Problem lLocation Map, Figure 1)} to
about 1,400 feet near the headwaters, Valley widths on the principal tribu-
taries range from 7,000 feet to 1,000 feet. Mean sea level elevation of the
valley ranges from 470 to 335 feet at valley section R~5. Upland predominant
slopes range from 1 to 5 percent, with some slopees ac steep as 12 percent in
the middle and lower reaches of the watershed.

Approximately 46 percent of the drainage area lies in the Blackland Prairies
Land Resource Area. These soils are deep, medium to fine textured, and very
slowly to slowly permeable. The principal soil series are Wilson. Crockett,
Trinity, Kaufman, Hunt, Houaton, Irving, and Bell. Within thiz area &4
percent is cropland, 45 percent is pasture, 9 percent is wooded pasture,

and 2 percent is in miacellaneous uses.

Approximately 54 percent of the drainage area lies within the Fast Texas
Timberlands Land Resource Area. These soils are deep, medium to coarse
textured, and very slowly to freely permeable. The principal soil series
are Norfolk, Bowie, Kirvin, Ruston, Lufkin, Tabor, Susquehanna, Boswell,
Ocklockamne and Tuka. Within this area 17 percent is cropland, 58 percent
is pasture, 23 percent is wooded pasture, and 2 percent is in mis:elianeous

uaes.

The Upper Cretaceous geologic system is represented by the Taylor and

Navarro groups. Only the upper marls of the Taylor group are present.

The Navarro group is divided into formations composed of clays, marls.
sandstones and sandy shales. Tertiary outcrops of the Midway, Wilcox and
Claiborne groups comprise the eastern two-thirds of the watershed and comsist
of clays, glauconitic sandstones, shales, siltstones and scme thin limestones.

The land use for the entire waterahed is aa follows:

Land Use Acres Percent
Cropland 186,072 28.4
Pasture 324,374 49.4
Wooded Pasture 100,263 15.2
Miscellaneous 1/ 45,891 7.0

Total 656, 600 100.0

1/ Includes roads, railroads, towns, and the proposed Fort

TlAavth DaAacnessm~daw —da-



The flood plain considered in this plan is that area inundated by the runeff
from a storm which can be expected to occur on an average of once in 25 years.
This storm would produce a runoff of 5.50 inches under present conditions and
lnundate 64,104 acres, excluding 3,732 acres of stream channels, 18,589 acres
to be inundated by the Fort Worth Reservoir, 4,040 acres on the mainstem of
Cedar Creek below the Fort Worth Reservoir, and the flood plain of tributaries
entering the Fort Worth Reservoir below Twin Creek, in which areas the flood
damages were not calculated nor benefits claimed. The flood plain land use

is:

Land Use Acres Percent
Cropland 18,927 29.5
Pasture 24,596 38.4
Wooded Pasture 19,707 30.7
Miscellaneous 1/ 874 1.4

Total 64,104 100.6

1/ Includes towns, roads, railroads, etc.

Approximately 24 percent of the cropland in the watershed is in small grains
and legumes with the remainder in row crops. The soils are in pocr condition
in areas where row crops predominate. Cover condition of pasture expressed
ag percent is as follows:

Land Use Good Fair Poor
Pasture 44y 51 5
Wooded Pasture 63 33 4

Most of the pastures have a grass cover which is good to exceilent for er s lon
control. Some formeriy cultivated areas have never been estrablished irn Brass
and are in poor condition.

The mean annual rainfall is 41.56 inches based on a 49-year Weather Buveau
record at Kaufman. It is well distributed, with the wettest months being
April, May and December. Individual excessive rains causing serious flood-
water and sediment damage may occur in any season. but are most frequent

in the spring. The recorded minimum annual rainfail was 28.95 inches, tne
maximum was 58.33 inches.

Mean temperatures range from 85 degrees Fahrenmheit in the summer to 46 degrees
In the winter with a mean annual temperature of 66 degrees. The eytreme
recorded temperatures are 2 degrees above zero and 111 degrees above zero.

The normal frost-free perilod is 244 days.

Water for domestic and livestock uses in the rural areas is supplied largely
by small farm ponds and shallow wells. Water for Terrell, Trinidad, Kaufman,
Kemp and Mabank is supplied by reservcir storage, while the remainder of
municipal water supplies is obtained from wells.




Economic Data

The watershed economy is basically agricultural with cotton, small grainms,
corn, and grain sorghums being the principal crops. Recent increases in
livestock farming have been mainly in beef cattle production. The farms
average approximately 130 acres in size, with a value of $15,000 for land
and buildings, according to the U. §. Census of 1954. Owner-operated farms

are predominant.

Approximately 429 miles of hard-surfaced roads traverse the watershed. In
addition, there are 1,320 miles of local or county roads. Rail service is
adequate for all sections of the area.

Terrell, with an estimated population in 1957 of 13,000, is the largest town
in the watershed. Others with their populations are: Kaufman, 3,500; Willa
Point, 2,030; Trinidad, 550; Kemp, 881; Mabank, 896; Eustace, 450; and Athens,

7,000.

Principal industries affording employment opportunities for residents of the
watershed are leather, cabinet work, trailers, brooms, ceramics, and furni-
ture manufacturing. These industries are principally located in Terrell and

Athens.

WATERSHED PROBLEMS

Floodwater Damage

Frequent flooding on Cedar Creek watershed has caused damages of considerable
magnitude. Large floods have occurred on an average of twice a year. During
the 30-year period studied, 1924 through 1953, there were 60 major tioods
(covering more than half the flood plain - Figure 1) and 61 minor floods.
Forty-eight percent of the major floods and 57 percent of the amaller floods
occurred during the growing season and caused heavy damage to growing cropa.
A major storm of slightly less than a 25-year frequency occurred in April
1357, inundating approximately 26,800 acrea of flood plain on Kings Creek

and causing damages estimated at $219,600, of which $146,500 was to crops and
pastures. It is estimated that an additional 53,800 acres was inundated on
the remaining portion of the watershed causing additional damages of $200,000.

The largest atorm in the evaluation series occurred in September 1936 and
produced a runoff of 5.50 inches which inundated the entire flood plain.
The expected frequency of occurrence of a storm of this magnitude is 25 years.,

It is estimated that the average annual direct monetary floodwater damage,
without project, is $618,614, of which $537,331 is crop and pasture damage,
§61,702 other agricultural damages, and $19,581 damagea to roads and bridges.
In addition to these, there are numerous indirect damages, such as interrup-
tion of travel, losses sustained by dealers and industries in the area, and
other losaes estimated to average $69,871 amnually. The average annuai
monetary flood damages are summarized in Table 5,



ORIy eBOWDD Juswipeg
PUQ JALOMPOO|Y JO RuINgG
elowog juaunpes

[T 1 I T T YL L TLTY
I0owoq 0I5 UP|d PoD| 4
33837

Alopunog poysaLom

auiq aty

Iqo9 zno._nu_u.— PunosBiapupn

g

PuDd K 07
*houos 0

7 Auno)
pooitoy

pooy pasoidwiupn

pooy peAtidw
Aomyliiy ej2)eIsu|

pPooy Pasny

aN3e3n

T

...........

*
+++++++++++++++

w

PRUSJOLOM Jans Ajtuna)
dVH ALINIDIA




FIGURE |
PROBLEM LOCATION MAP
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Dus largely to the frequency of flooding, approximately 8 parcent of thae
croplaud in the flood plain of Cedar Creek and its tributarias is idls
and sbout 15 percent is in Johnsongrass used for hay production.

This celf made it to high ground. Thess farmers are looking
for cattls in Cedar Craek bottam gouthweat of Mabank.

This flood occurrad in the Spring of 1957

4- 130012 1+ %0




Severe crop and pasture damage and logs of livestock was causad by
this Spring flood of 1957.

Upland Erogion

The arosion reteq are low to high, renging from 0.66 acre-foot to 3.89 acre-
feet per square mile ennually. 1In the upland areas, sheat erosion consti-
tutes 93 percent and gully and streambank eroslon 7 percent of the annual

gross arosion,

The highest arosion retes in the watershed occur in Rockwall County, along
the wastern divide of the watershed between U. S. Highways 80 end 175, and
in the area batween Kaufman and Kemp. Thess areas ara characterized by a
high parcentage of cropland and intensive land treatment will be necassary
if sediment production rates ara to be reduced to & practical minisnm.

Flood Plain Erosion Dangge

Damage from flood plain scour 1s low. It ia estimated that en avarage of
928 acras 15 being damaged anoually by this procass, as follows: 277 acres,

A 1BBD & LI §-]




10

Crop and pasture damage on Kings Cresk after a 3-inch rain in Octobar 1959

Road and bridge damage on Muddy Cedar Cresk 6 milas southeast of Terrell,
Texas after a 4 inch rain in 1959,

a4, Tnan 3 i an
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10 percent; 301 acres, 30 percent; 190 acres, 50 percent; 109 acres, 60
percent; 4] acres, 75 percent; 10 acres, 90 percent. Examination of the
scoured areas and interviews with flood piain owners and operators indicate
that this type damage is in equilibrium, that is, new damage nccurring each
year 1s balanced by recovery of other damaged areas. The estimated average
annual monetary damage by flood plain scour is $6,489 at long-term price

levels.

Streambank erosion is negligible and no monetary valiue of damage was
estimated.

Sediment Damage

Flood plain sediment deposition has damaged 23,406 acres, or 37 percent of
the flood plain. The deposits are similar in texture and color to the
original alluvium but are lower in organic matter and plant nutrients, Tt
1s estimated that the productive capacity of 17,313 acres has been reduced
5 percent, and 6,093 acres, 10 percent. As in the case of scour damage.
indications are that damage due to the deposition of sediment ie approxi-
mately in equilibrium. The estimated average annual monetarv damage by
overbank deposition is $33,901 at long-term price Jevels.

One major reservoir is proposed within the watershed as a supplemental munic~
ipal water supply for Fort Worth. Terrell has two mumnicipal water supply
lakes, Kaufman has two, and Kemp and Mabank one each. A ciub lake north of
Terrell is used only for recreational purposes. The estimated annual sedi-
ment yields and the average annual monetary damage to the two Terreil
municipal water supply lakes and the proposed Fort Worth municipal reser-
voir are as follows: Fort Worth Reservoir, 531.0 acre-feet; 3$38,657;

Terrell Municipal Lake (old), 10.0 acre-feet, $677: and Terrel: Municipal

Lake (new), 5.4 acre-feet, $379.

Problems Relating to Water Management

Problems relating to water management are minor and do not warrant a
detailed study at this time. There is very little activity reiative to
irrigation or drainage. No individual landowmer or group of lapdowners
have indicated an interest in providing additional storage capacity in
any of the floodwater retarding structures for irrigation purposes. The
municipality of Kaufman, Texas, has participated in the construction of &
mul tipurpose structure (Site No. 60) and has incorporated 1,346 acre-feet

of storage into its water supply system.

EXISTING OR_PROPOSED WORKS OF IMPROVEMENT

There have been efforts to prevent and control floeds in the watershed.
Individual farmers have attempted to prevent or control ficods by straight-
ening stream channels and building levees. These efforts have had little
effect in the reduction of flooding and accompanying flood damage. The city
of Terrell, Texas, has constructed, and 1s now using, two reservoir: as a




part of its water supply system. Fort Worth Reservoir, located on Cedar
Creek in the lower extremity of the watershed, is now under construction by
the city of Fort Worth, Texas, ano will be incorpciated intc its water

supply system.

WATERSHED WORKS OF TMPROVEMENT

Land Treatment Measures

An effective conservation program based upon the use of each acre of agricul-
tural land within its capabilities and its treatment in accordance with itg
needs, for protection and improvement such as is now being carried out by the
four soil conservation districts serving the watershed, is essential for a
sound flood prevention program on the watershed. Basic to reaching this
objective is the establishment and maintenance of all applicable soil and
water conservation and management practices necessary to proper land uze.
Emphasis will be placed on accelerating the establishment of land treatment
measures which have a measurable effect on reducing floodwater and sediment

damage.

The watershed is served by the Kaufman-Van Zandt, Trinity-Neches, Neches-~
Sabine, and Upper Sabine Soil Conservation Districts. Soil Conservation
Service Work Units at Rockwall, Terrell, Wills Point, Kaufman, Mabank and
Athens have assisted landowners and operators in preparing 2,075 conservation
pPlans on 344,171 acres within the watershed. Approximately 42 percent of the
needed conservation practices have been applied.

Of the total watershed area of 656,600 acres, 248,845 acres are sbove 2 cone
structed and 138 proposed structures. Land treatment is especialiy important
to support and supplement the control provided by these structures.

Prior to work plan development, landowners and operators have establisaed
land treatment measures at an estimated non-Federal cost of $5,966,362,
exclusive of Agricultural Conservation Program Service reimbursements or
aggistance from other Federal programs, and a Federal cest of $202,950 of
flood prevention funds for accelerated technical agsistance te help land-
owners of the watershed in planning and applying land treatment meazures.
During the project installation period additional land treatment messures
are to be established at an estimated non-Federal cost of $5,87.,653 and a
Federal cost of $184,500. Land treatment measures and costy are shown in

Table 1.

Most of the land treatment measures will function principally to decrcase
erosion damage to fields and pastures by providing improved soill ccver
conditions. These measures include cover cropping, rotation hav and pasture,
and crop residue use for croplands and pasture planting and brush comtrol

to establish good cover on grasslands. They also include the construction
of farm ponds to provide adequate livestock water, thereby preventing cover-
destroylng concentrations of liveastock and permitting a better distribution

of grazing,
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In addition to the soil ilmprovement and cover measures, land treatment includes
contour farming, terracing, diversionm construction, and grassed waterways to
serve these measures, all of which have a measurable effect in reducing peak
discharge by extending the course of runoff water. These measures also contri-
bute to reduction in erosion damage and sediment production.

The improved physical condition of the soil and protective cover of vegeta-~
tion resulting from the application and maintenance of needed land treatment
measures will increase the infiltration rate of the soils and reduce the
volume of sediment which would move downstream to encroach on valuable
reservoir capacities provided for storage of water for municipal uses and

detention of floodwater.

Structural Measures

A flood prevention work plan was developed on Big Cottonwosd Creek watershed
in 1354, and has been consolidated with this work plan. Big Cottcnwood

Creek enters Kings Creek approximately 6 miles south of Kaufman. There have
been one multipurpose structure and one floodwater retarding structure (Sites
60 and 61) constructed on Big Cottonwood Creek watersted. The multipurpose
structure No. 60 providing 1,346 acre-feet of storage, supplements the
municipal water supply for the city of Kaufman, Texas.

A system of 139 flocdwater retarding structures, 1 multipurpose structure,

and 113.36 miles of stream channel improvement will provide the needed protec-~
tion for flood plain land that cannot be provided by land treatment measures
alone. The system of floodwater retarding structures will temporarily detain
runoff from the watershed above the limits of the Fort Worth Reservoir as

shown in the following table:

¢ Drainage ! Drainage : : Runoff Detained
Area at : Area Above : : : From
Tributary : Entrance to: Floodwater : Percent : From Total : Controlled
: Fort Worth : Retarding : Control : Drainage : Drainage
: Reservoir ; Structures : : Atea : Area
(acres) (acres) {Equiv.incoes){Equiv. inches)
Kings Creek 201, 344 108,519 53.9 3.10 5.76
Cedar Creek 172,134 81,389 47.3 2.80 5.93
Lacy Fork 59,565 38,464 64.6 3.45 5.35
North Twin Creek 24,883 10,086 40.5 2.00 4.94
South Twin Creek 22,522 10,387 46.1 2,22 4.82
Total 480,448 248,845 51.8 2.94 5.68

The principal spillways of floodwater retarding structures Sites 30, 1il,
114 and 135 are designed for two-stage discharge. This will dewater the
flood pool more rapidly; thus preventing serious damage to highways or roads.
It will also reduce the length of time of interruption in travel and the cost
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of the structures. Flow from the high-stage discharge, together with the
discharge from the principal spillways of the other structures, wiil not
exceed the capacity of the existing channels.

It will be necessary to improve the stream channels of the mainstem of Cedar
Creek and its principal tributaries, and Brushy, Bachelor, Kings, Little
Cottonwood and Lacy Fork Creeks to meet minimum project objectives. The
minimum project objectives can be met by providing sufficient capacity for
the peak flow resulting from a storm producing 2.0 inches of runoff plus

the release from floodwater retarding structures.

Sites for the floodwater retarding structures and stream channel improvement
will be provided by local interests as were the sites for the twe completed
structures. The value of these sites is estimated to be $2,045.659 based on
local market values. There will be an estimated $23,690 additional costs
for legal fees and $88,150 additional costs for the removing of obstacles
connected with obtaining these sites. The sediment pools of the 139 flood-
water retarding structures will contain 1,077 acres of flood plain and

4,202 acres of upland and the detention pools will contain an additional
2,945 acres of flood plain and 11,486 acres of upland. The water supply
pool of the multipurpose structure will contain 71 acres of filocd plain and
279 acres of upland and the detention pool will contain an additional 49
acres of flood plain and 193 acres of upland.

Figure 2 shows & section of a typical floodwater retarding structure.

The locations of floodwater retarding Structures, multipurpose structure,
and stream channel improvement are shown on the Plamned Structural Measures
Map, Figure 3. All planned structural measures are located upstream from
the upper pool limits of the Fort Worth Reservoir. The total estimated
cost of establishing these works of improvement is $11,351,761, of which
$2,175,227 will be borne by non-Federal interests and $9,176,534 by the
Federal Government. The average annual equivalent cost is estimated to

be $410,253 for installation and $35,682 for operation and maintenance, a
total average annual cost of $445,935.

BENEFITS FROM WORKS OF IMPROVEMENT

The combined program of land treatment and structural measures wouid have

prevented flood damages from 40 of the 121 floods such as occurred in the

watershed from 1924 through 1953. Fifty-six of the 60 major Floods would

have been reduced to minor floods. The average annual flogding would have
been reduced from 120, 714 acres to 33,761 acres.

The estimated average annual floodwater, erosionm, sediment., and indirect
damage in the watershed will be reduced from $768,588 te - $113,602, a
reduction of 85.2 percent. About 92.0 percent of the expected reduction

in average annual damage will result from the structural measures. Average
annual damage reductions attributable to the project, including reduction
from both land treatment and structural measures, are $464,501 in crop and
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pasture damage, $59,196 in other agricultural damage, $19,288 in railroad,
road and bridge damage, $5,983 in damage from flood plain scour, $29,395 in
damage from overbank deposition, $17,079 in damage from sediment to municipal
water supply reservoirs, and $59,544 in indirect damage.

It is assumed that idle land in flood plain not flooding more often than once
in three years after project will be returned to crop production. A portion
of the area retired to Johnsongrass, as well as formeriy cultivated open
pastureland, is expected to go back to higher value crops. These chsnges are
considered restoration to former productivity and benmefits therefrom are
included as a reduction in crop and pasture damage in Table 5.

Owmers and operators of flood plain lands state that, with an adequate reduc-
tion of flooding, they will change the use of some of the land to the produc-
tion of higher value crops. Approximately 917 acres (4.3 percent) of pasture
and wooded pasture not formerly cropland wili be suitable for crop production
when protection is provided by structural measures. This land is expected

to be used for production of higher value crops such as small grain, sorghums
and alfalfa. This shift in production is considered a change in land use.
Increased net income expected from such changes will amount to £23,969
annually. These benefits are not dependent upon increases from crops present-
ly restricted under crop allotments and have not been inciuded with benefits
from the reduction of crop and pasture damage. (See Table 5)

Application and maintenance of needed land treatment measures wiil reduce the
volume of sediment transported to the Terrell, Kaufman, Mahank, Kemp and

Fort Worth municipal water supply reservoir. The Terrell Municipa’ lakes

and the Fort Worth Reservoir have floodwater retarding structures planned
within their drainage areas. The installation of the floadwater retarding
structures will further reduce the sediment damages and thus extend the iife
expectancy of these reservoirs. The estimated average annual sediment yield
and monetary damages to these municipal water supply reservelrs are as

follows:

: Present : With :With fand Treat-

Reservoir : :_Land Treatment :ment & Structures
: Ac.-Ft.:Dollars: Ac.-Ft. :Doilars:Ac.~Ft.:Dollaras
Fort Worth Reservoir 231.0 38,657 478.0 34,798 304.0 22,128
Terrell Municipal Lake {0ld) 10.0 677 8.1 347 4.8 325
Terrell Municipal Lake {New) 5.4 379 4.8 337 2.6 181

No floodwater retarding structures are planned above the municipal water
supply lakes at Kaufman, Mabank, Kemp, or the club lake at Terrell, but the
present rate of sediment accumulation in these reservoirs will be reduced
by application of land treatment measures.

The total flood prevention benefits, including reduction of floodwater damage ;
the reduction of sediment deposition on flood plain lands and in the municipal
water supply reservoirs; the reduction in flood plain scour damage; the
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reduction of indirect damage; and benefits from changed land use of flood
plain lands, are estimated to be $678,955 annually, of which $626,212 will
be the result of structural measures.

COMPARISON OF BENEFITS AND COST

The average annual equivalent cost of the structural measures {converted
from total installation cost, plus operation and maintenance) 1s estimated
to be $445,935. When the structures are completely installed, they are
expected to produce average annual benefits of $626,212, a benefit of $1.40
for each dollar of cost (Table 6). There are other substantial values which
will accrue from these structural meagures, such as increased opportunity
for recreation, improved wildlife conditions, and a sense of security, which
have not been used for project justification.

ACCOMPLISHING THE PLAN

Land Treatment Measures

Land treatment measures itemized in Table 1 will be established by farmers
over & l0-year period in cooperation with the Kaufman-Van Zandt, Trinity-
Neches, Neches-Sabine and Upper Sabine Soil Conservation Districts. Since
there are only 124 acres and no structural measures or direct benefits there-
from in the Upper Sabine Soil Conservation District, it is not considered
logical to include this district as a project sponsor.

The cost of applying land treatment measures is exclusive of expected reim-
bursement from the Agricultural Conservation Program Service or other Federal
programs, based on current program criteria, and will be borne by the owners
and operators of the land. The soil conservation districts, assisted by the
Soil Conservation Service, are giving assistance in the planning and applica-
tion of these measures under their going programs. Accelerated assistance
from the Soil Comservation Service has been made available with fiocod preven-
tion funds for several years to get needed land treatment applied in conjunc-
tion with planned structural measures. This assistance will be continued to
assure application of the planned land treatment measures within the 10-year

installation period of the project.

The governing bodies of the soil conservation districts will encourage the
landowners and operators to adopt and carry out soil and water conservation
plans on their farms. District-owned equipment will be made available to
the landowners in accordance with the existing arrangements for equipment
usage in the districts. The district governing bodies will make periodic
inspections of the completed conservation measures within the districts and
follow through to see that needed maintenance is performed.

The soil and water conservation loan program of the Farmers Home Administra-
tion is available to all eligible individual farmers and ranchers in the
area. Informational meetings will be held in cooperation with other agencies
to outline the services available and eligibility requirements. Present
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Farmers Home Administration clients will be encouraged to cooperate in the
project.

The Agricultural Stabilization and Conservation County Committees will cooper-
ate with the governing bodies of the soil conservation districts by select-
ing and recommending financial assistance for those Agricultural Conservation
Program Service practices which will accomplish the conservation objectives

in the shortest possible time.

The Extension Service will assist with the educational phase of the program by
conducting general information and local farm meetings, preparing radio and
press releases, and using other methods of getting information to landowners

and operators in the Cedar Creek watershed.

Structural Measures for Flood Prevention

The Soil Conservation Service will contract for the construction of the 138
remaining floodwater retarding structures and the 113.36 miles of stream
channel improvement. Technical assistance will be provided to plan, design,
prepare specifications, supervige construction, prepare contract payment
estimates, make final inspections, certify completion, and perform related
duties for the installation of these structural measures.

The soil conservation districts will furnish the land, easements and rights-
of-way for all the structural measures at no cost to the Federal Government.

The following 1is a grouping of structures which can be constructed in any
desired order prior to stream channel improvement as long as combined
structure release flow does not exceed the existing channel capacity of

the streams below the Btructure, each construction unit of which has a
favorable benefit-cost ratio based on those benefits that will accrue with-
in the boundary of each construction unit:
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All mecessary land, easements, and rights-of-way will be obtained for each
construction unit before Federal financial assistance is made available for
ipstallation of any part of that construction unit,

The cooperating parties have agreed on an installation schedule of 10 years
for completion of the project.: This schedule may be adjusted if mutually
desirable and in view of appropriations and accomplishments.

The structural measures will be installed pursuant to the following conditions:
1. Flood prevention funds are available,

2. The required land treatment in drainage area above structure
has been installed or is in the process of being inatalled.

3. All land easements apd rights-of-way have been secured.
4. Operation and maintenance agreements have been executed.

The various features of cooperation between the cooperating parties have been
covered in appropriate memoranda of understanding and working agreements.

It is planned to construct structures in the following order:
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PROVISIONS FOR OPERATION AND MAINTENANCE

Land Treatment Measures

Land treatment measures will be operated and maintained by the owners and
operators of the farms and ranches on which the measures are installed, under
agreements with the Kaufman-Van Zandt, Trinity-Neches, Neches-Sabine and Upper
Sabine Soll Conservation Districts.

Representatives of the appropriate soil conservation district wiil make periodic
inspections of the land treatment measures to determine maintenance needs and

to encourage landowners and operators to perform needed maintenance. Equip-
ment owned by the districts will be made available for this purpose.

Structural Measures

The 139 floodwater retarding structures, 1 multipurpcse structure, and 113.36
miles of stream channel improvement will be maintained by the soil conserva-
tion district in which the structure is located and the appropriate county
commissioners court. In addition the city of Kaufman, Texas, will partici-
pate in the operation and maintenance of structures No. 60 and Nc. 61, located

on Big Cottonwood Creek.

The Kaufman-Van Zanot Soil Conservation District and the Rockwall County
Commissioners Court will be Jjointly responsible for the operation and mainte-
nance of floodwater retarding structures 1, 3 through 11, 114, 13, 16 and
164, and approximately 1.9 miles of stream channel improvement located in

Rockwall County.

The Kaufman-Van Zandt Soil Conservation District and the Raufman County
Commissioners Court will be Jjointly responsible for the operation and mainte-
ngnce of floodwater retarding structures 14, 15, 17 through 20, 214, 22
through 36, 38 through 40, 42 through 59, 62 through 74, 76 through 90, 92
through 94, 954, 96 through 100, 115 through 122 and 146, and apprcximately
100.56 miles of stream channel improvement, all located in Kaufman County.

The Kaufman-Van 2andt Soil Conservation District, the Kaufman County Commis-
sioners Gourt, and the city of Kaufwan, Texas, will be Jointly responsible
for the operation and maintenance of Multipurpose Structure No. 60 and
Floodwater Retarding Structure No. 61, located in Kaufman County.

The Kaufman-Van Zandt Soil Conservation District and the Van Zandt County
Commissioners Court will be jointly responsible for the operation and mainte-
nance of floodwater retarding structures 101 through 106, 107A, 108 through
111, 113, 114, 123 through 131, 133 through 141, and approximately 10.90
miles of stream channel improvement, all located in Van Zandt County.

The Trinity-Neches Soil Conservation District and the Van Zandt County Com-
missioners Court will be jointly responsible for the operation and mainte-
nance of floodwater retarding structures 142, 143 and 145 located in Van

Zandt County.
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The Trinity-Neches Soil Conservation District and the Henderson County Com-
missioners Court will be Jointly responsible for the operation and mainte-
nance of Floodwater Retarding Structure 144 located in Henderson County,

A representative of the Soil Conservation Service will participate in the
annual inspection. Items of inspection will include the condition of the
principal spillway and its appurtenances, the eémergency spillway, the earth
fill, the vegetative cover of the emergency spillway and the earth fill, and
fences installed as part of the structures,

The sponsoring local organizations will maintain a written record of all
maintenance inspections and work done. Reports will be prepared of inspec-
tions and maintenance performed and copies furnished to the Soil Conservation

Service,

Free ingress and egress to all structural measures and appurtenances will be
provided to representatives of the Soil Conservation Service and sponsoring
local organizations at all times.

Based on long-term price levels, the estimated operation and maintenance cost
is $35,682 annually. The necessary maintenance work will be financed by the
county commissioners court of the county in which the structural measure is
located from moneys appropriated for thisg purpose. They fully understand
their obligations for maintenance and will execute specific maintenance
agreements prior to the issuance of any invitation to bid,.

CONFORMANCE OF PLAN TO FEDERAL AND STATE LAWS AND REGULATIONS

This project plan conforms to all Federal, State, and local laws and regula~
tions, and will have no known detrimental effect on existing downstream
pProjects or any that might be comstructed in the future.
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" SECTION 2
WORK PLAN DEVELOPMENT

INVESTIGATIONS, ANALYSES, AND SUPPORTING TABLES

INVESTIGATIONS AND ANALYSES

Project Objectives

A reconnaissance survey of the watershed was made by specialists of the
Planning Party and representatives of the State, Area and Work Unit offices.
The purpose was to obtain sufficient information to estimate planning require-
ments and to furnish the local people with technical information needed for
their determination of pProject objectives,

At a series of meetings with the local people, the flood prevention program
and reconnaissance survey data were discussed. Considering this informa-
tion, together with their needs and desires, it was found that a complete
#atershed program on Cedar Creek is desired.

[he over-all objective of the people of the watershed is to establish and
naintain a complete conservation program on all their lands and to reduce
floodwater and sediment damage to the extent feasible on flood plain lands
and improvements in the flood plain. Specific objectives of the local people
are as follows:

1. Attain a reduction of at least 80 percent of average annual
floodwater and sediment damage.

2. Establish remaining land treatment measures which contribute
directly to flood prevention.

.and Treatment

"he status of land treatment measures for the Cedar Creek watershed was
jecured from the records of the Kaufman-Van Zandt, Trinity-Neches, and
leches-Sabine Soil Conservation Districts, This information was expanded
/ith assistance from personnel of the 801l Conservation Service Work Units
it Rockwall, Terrell, Wills Point, Kaufman, Mabank and Athens, Texas, to
‘epresent the needed land treatment measurés for the watershed. FEstimates
rere made of the amounts of practices that will be applied during the 10-
rear installation period for the entire watershed (Table 1). Trends in
‘arming operation, amounts of land treatment practices already applied,
toll conditions, grassland cover conditions, and other pertiment data were
ised in estimating these future land treatment needs. The cost of applying
‘he land treatment measures was based on current costs and going program
riteria,
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Strtic¢tural Measures

Determination was then made of structural measures for watershed protection
and flood prevention which would be feasible to install and still meet the
objectives of the sponaoring local organizations. The procedures used in
that determination were as follows:

1. A base map of the watershed was prepared showing the water-
shed boundary, drainage pattern, system of roads, and other
pertinent information. A stereoscopic study of consecutive
4-inch aserial photographs was used to locate all probable
tloodwater retarding structure sites, the limits and the
area of the flood plain and points where valley cross sections
should be taken for the determination of hydraulic character-
istics of the channel and valley and for flood routing purposes.
A field reconnaissance was made to substantiate further the
location of these sections. This information was placed on
the watershed base map for use in field surveys. Cross
sections of the flood plain were surveyed at the selected
locations (Figure 1). Data developed from these cross
sections permitted the computation of atage-area inundated
relationships for various flood flows. A map was prepared
of the flood plain on which land use, cross section loca-
tions and other pertiment information were recorded.

2. A field examination was made of ail probable floodwater
retarding structure sites previously located stercosccpi-
cally. Sites which did not show good storage possibilities
or which would inundate highways or costly improvements for
which the cost of relocating could not be economically
justified were dropped from further consideration. From the
remaining sites a system of floodwater retarding structures
wag selected for further consideration and detailed survey.
Plans of a floodwater retarding structure, typical of those
planned for this watershed, are illustrated by Figure &4 and

hA.

3. A topographic map was made of the pooi area of each of the
proposed sites to determine the storage capacity of the site,
the estimated cost of the dam and the areas of flood plain
and upland that would be inundated by the sediment and
detention pools. The heights of the dams and the sizes of
the pools were determined by the storage volume needed to
detain temporarily the runoff from the design storm and to
provide the additional storage needed for sediment, with
due consideration to site differences and minimization of
costs. The limits of the detention pools and sediment pools
of all satisfactory sites and the flooc plain of the streams
were drawn to scale on a copy of the base map. Structure
data tables were developed to show, for each structure, the
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drainage area, the storage capacity needed for floodwater
detention and for sediment storage in acre-feet and in
inches of runoff from the drainage areas, the release
rate of the principal spillway, the acres inundated by
the sediment and detention pools, the volume of £111 in
the dams, the width and depth of flow of the emergency
spillways, and the estimated cost of the structures
(Tables 1, 2 and 3).

4, Damages regulting from floodwater, sediment and erosion
were determined from damage schedules and field surveys of
flood plain areas and flood routing under present conditions.
Reductions in these damages resulting from the proposed works
of improvement were estimated on the basis of reduction of
area inundated and depth of inundation as determined by flood
routing under future conditions, assuming that the works of
improvement had been installed. Benefits so determined were
allocated to individual measures or groups of interrelated
measures on the basis of the effect of each on reduction of
damages. In this manner it was determined that a system of
floodwater retarding structures on Cedar Creek couid be
economically justified. By further analysis, those indivi-
dual floodwater retarding structures and interrelated
structures which had favorable benefit-cost ratios were
determined. These were included in the plan. Those which
were unfavorable were dropped from further consideration.
Evaluation of this system of floodwater retarding structures
with planned land treatment measures would not reduce average
annual flood damages sufficiently to meet the Project objec-
tive of 80 percent reduction. This was due to small existing
stream channels and large uncontrolled drainage areas. In
8ome areas release rates from structures would cause prolonged

flooding.

5. To meet project objectives, stream channel improvement was
planned to provide sufficient capacity to carry the pegk
runoff from a storm producing 2 inches of runoff from
uncontrolled areas plus principal spillway releases from
floodwater retarding structures.

6. Studies were made to select the most economical combination
of floodwater retarding structures and stream channel improve-

ment that would meet project objectives.

dhen the land treatment measures and those structural measures for flood pre-
vention had been determined, a table was developed to show the total cost of
2ach type of measure. The summation of the total costs for all the needed
jedsures represented the estimated cost of the planned flood prevention

sroject (Tables 1 and 2). A second cost table was developed to show separately
the annual installation cost, annual maintenance cost, and total annual cost

>f the structural measures (Table 4),
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Hydraulic and Hydrologic Investigations

The following steps were taken as part of the hydraulic and hydrologic inves-
tigations and determinations:

1.

Basic meteorologic and hydrologic data were tabulated and
analyzed.

Engineering surveys were made to collect information on
selected stream reaches, including valley cross sections,
channel capacities and other hydraulic characteristics,
and on proposed structure sites to collect data used in

design.

The present hydrologic condition of the watershed was
determined by a study and analysis of land treatment,
hydrologic soil groups, cover conditions, and crop
distribution obtained by a representative sampling
procedure. The future hydrologic condition was deter-
mined by obtaining from work units the changes in land
use and treatment that could be expected with an accel-
erated land treatment program during the installation

period.

Determination was made of the rainfall-runoff relation-
ship, using the seil-cover complex data. This was then
compared to actual gaged runoff. The frequency of
occurrence of meteorologic events and the relationship of
precipitation to runoff, peak discharge, flood stage, and
area inundated were determined.

Determination was made of peak discharges and area inundated
under conditions which would exist due to:

&.

a.

Present condition of the watershed,
Effect of land treatment measures.

Effect of land treatment measures and
floodwater retarding structures.

Effect of land treatment measures, floodwater
retarding structures and stream channel improve-

ment,

Consideration of alternative projects and measures.

Inflow hydrographs for structure sites were developed.
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From a graph showing cumulative departures from normal precipitation, the
rainfall for the period 1924 to 1953, inclusive, was selected as most
representative of a normal rainfa'l period for the watershed.

After analysis of the meteorologic, hydraulic, hydrologic, geologic, and
economic data, it was determined that a structural program was feasible.

The largest runoff-producing rain considered during the 30-year period of
study was a storm of 7.87 inches, approximately 25~year frequency, extending
over a 3-day interval. A rain of this magnitude, assuming Moisture Condi-
tion IT, would produce 5.5 inches of runoff, under present conditiens, and
would inundate 64,104 acres, the entire flood plain. T such a rain were to
occur after land treatment measures had been applied, it is estimared that
the ar¢a inundated would be reduced to 63,754 acres. With land treatment
measures applied and structural measures Installed, it is estimated that the
area inundated would be reduced to 47,027 acres, not including the 4,142
acres of flood plain in the pools of the proposed floodwater retarding

structures.

From a study of the relationship between rumoff and fiood stage for this
watershed, it was found that a runcff of 0.10 inch was the minimum that
would cause flooding to a depth of 6 inches at the smallest cross section.
Due to changes in runoff-producing characteristics at different antecedent
moisture conditions, rains of 0.50 inch to 2,00 inches wculd be required,
on an average, to cause 0,10 inch of runoff and produce a discharge of

828 cubic feet per second at the stream gage naar Mabank. The peak dis-
charge at this point from the largest runoff-producing rain in the 30-year
period used in the evaluation study, under present conditions, is 43,540
cubic feet per second. After installaticn and tull functioning of the
planned measures, the discharge from the same storm at this point would be
reduced to 25,586 cubic feet per second.

In accordance with criteria set forth in Washington Engineering Memorandum
SC8-27, the minimum floodwater detention volume was determined using
Yarnell's 6-hour, 25-year rainfall for Class (a) structures and 50-year
rainfall for Class (b) structures. The expected runoff ranged from 2.66
to 3.83 inches for Class (a) structires and from 3.61 to 4.67 Iinches for
Class (b) structures, depending on the soil~cover complex and size of the
drainage area of each structure.

The minimum floodwater detention volume as specified in the Texas State
Manual Supplement 2441 and determined by the method ser up in the Fort
Worth Engineering and Watershed Plamning Unit Hydroiogy Memorandum EWP-2
ranges from 4.46 to 6.16 inches for Class (a) structures and from 6.46 to
8.36 inches for Class (b) structures, depending on the soil-cover compl ex
and the size of the drainage araa of each structure.

The detention volumes for Sites 17, 19, 20, 24, 42, 48, 49, 53, 55, 76, 82,
954, 96, 100, 103, 108, 109, 121, and 142 do not meet the rerommended
requirements of Texas State Manual Supplement 2441 because of site limita-
tions. Sites 60 and 61, constructed in 1954 under criteria existing at
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that time, also do not meet Present Texas State minimum Tequirements for
detention volume. All these structures do exceed the minimum requirements
of Washington Engineering Memorandum $CS-27.

Inflow hydrographs for structure design were developed using the runoif that
would be produced by a point rain of 14.5 to 14.8 Inches in a period of 6
hours, assuming Moisture Condition I7, A hydrograph of runeff was routed
through each structure to determwine the emergency spiliway width and depth
of flow. Frequency of use of the emergency spillway was based on gage
analysis for a 2-day duration storm and in all cases will exceed 25 years
for Class (a) structures and 50 years for Class (b) structures based on a

6-hour duration storm,

Sedimentation Investigations

Field surveys to determine sedimentation and related damages in the watershed
were made according to methods described in the "Sedimentation Investigations
in Work Plan Development,' Watersheds Memorandum EWE-7, dated August 21. 1959,
Field studies included reconnaissance surveys of geology and soils, studies
of overbank deposits, flood plain scour, streambank erosion, and the nature
of channels and valleys on or near valley cross sectiony.

Estimates of sediment producticn in the watershed were made according to
standard procedures, and predictions were made for future sedimentation rates
based on a realistic estimate of the amount of effective land treatmen:
measures that will be installed, Detailed sediment produstion rates were
computed for 35 percent of the sites. This information for the remaining
sites was estimated, using the detalled Hites as a guide. The sediment:
derived from sheet erosion was determined by the wmethod presented in
"Suggested Criteria for Eatimating Gross Sheet Erosion and Sediment Delivery
Rates for the Blackland Prairies Problem Area in Scii Consgervation," Scil
Conservation Service, Region 4, February 1953. The formula is based on
watershed surveys including the following data:

1. Soil unit in acres, by slope in percent, slope length inm
feet, and land uge (cropland, pasture or wooded pasture).

2. Average farming practices (percent. row crops and/or percent
small graing, terracing, etec.).

3. Cover condition classes on pasture and weoded pasture.

4. Maximum 30-minute rainfall intensity to be expected once
in 2 years.

Estimates also were made of sediment derived annually from gully and stream-
bank erosion.

The average annual rate of sediment deposition in alj $tructures s 1.10
acre-feat per square mile.
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Cropland produces most of the sediment in the watershed, but pasture with
POOr cover is an important contributor in some areas.

Land damaged by flood Plain acour and overbank deposition will become produc-
tive again after it has been protected from flooding and the needed zoil-

improving measures have been applied.

the Terrell Municipal Lake (old) and 0.45 acre-foot pPer square mile to the
Terrell Lake (new). With the complete watershed program installed and
functioning effectively, the rates of sediment depusition will be reduced
to 0.52 and 0.22 acre-foot Pér square mile, reapectively,

Geologic Invest{ggtions

Preliminary geologic dam site inveatigations were made at 86 of the 138
floodwater retarding structures to be installed. These includad studies
of valley slopes, alluvium, channel banks and exposed geologic formations.
Borings with a hand duger were made to obtain Preliminary informatiom on
the nature and extent of embankment material and emergency spillway
eéxcavation that might be encountered in construction.

Upper Cretaceous formations of the Taylor and Navarro groups and Lower Eocene
formations of the Midway, Wilcox and Claiborme 8ruups crop cut in the water-
shed.

The Upper Taylor Broup consists of chalky marls and calcareous clavs. The
soils, as claasified by the Unified Soil Classification System, are CL, CH,
and CL-CH. The soils are usually montmorillonitic and sometimes moderately
digpersed and of low shear atrength. Based on considerable previous
experience in these formations, construction problems shonld not ke serious.
Sites 1, 3-11, 114, 13-15, 17-20, 21A, 22-24, and 31-33 are located in

these formations.

The Navarro group ia divided into the Neylandville, Nacatoch, Corsicana

and Kemp formations. The Neylandville formation is composed of gray, sandy
calcareous clays and marls. Soils are classified as CL, CH, ML, and SM
with some gypseous materials preaent. Previous construction experience
indicates that some structures may need flatter back slopes to increase
shear strength of the embankments. No other conatruction problems are
anticipated. The 12 sites within this formation are 16, 164, 25-30, 34,

35, 39 and 40,

SM, SC and CL soils occur within the Nacatoch formation and are underlain
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by fine-grained, soft sandstones and sandy shales. Major problems consist
of controlling excessive erosion of emergency spillways and the need for
foundation drainage measures should the clay content be sufficiently low
for the sand to become an aquifer. gites within the outcrop are 36, 38, 42,

43, and 63-69.

The Corsicana marl formation crops out in a narrow strip about one mile in
width. Soils are clagsified as CL and CH. No ma jor construction problems
are expected. The eight sites located within this formation are Gh-46, 52,

56, 62, 70 and 71.

Blue to black sandy shales and thin sandstone beds comprise the Kemp forma-
tion. Soils for embankment purposes aré classified as CL and CH and some
are of low shear strength. Onme floodwater retarding structure, Site 61,
and one multipurpose structuré, Site 60, have been constructed near the
city of Kaufman. Sites within this formation are 47, 48, 51, 53-55, 57-59,

72-74, 76-85, and 90.

The Midway group 1s represented by the Kincaid and Wills Point formations.
The strata of the Kincaid formation consists of glauconitic sandstones,
soft gypsiferous clays and hard limestone lentils. The Luling-Mexia fault
system occurs in the formation gemerally in & nor theast- southwest trend.
The principal spillways should not be located over faults. The scils are
classified as CL, Cil and SM and some materials are gypseous O of low
density. Sites located in the formation are 49, 50, 86-89, 92-94, 97-100,

and 122.

The outcrop of the Wills Point formation is second to the Wilcox group in
surface area in the watershed. The formation is divided into members
consisting of thin, glauconitic sandstones and gray siity or sandy clays
and shales. The soils classify as CL, ML, SC, SM and SP with some soils
that are dispersed. Sites within this outcrop are 954, 96, 101-106, 108~
110, 113-121, 129, 131, 137-139, and 146.

The Wilcox group is composed of sandstones, siltstones, sandy ciays and
some lignite lentils. Springs are common and potential aquifers ar=
present, which may require deep cutoffs, relief wells, foundation arains,
or other measures necessary to insure stability of the structure. Ground
water recharge from the sediment pools will be negligible due to rapid
facies change from pervious to impervious materials. The soils are
classified as CL, ML, SM, SC and SP. Soils may be moderately dispersed

or of low density as indicated by previous construction experience in this
formation. Sites located in this formation are 1074, 111, 123-128, 130,

133-136, and 140-145.

No sites are located in the Carizzo formation of the Ciaiborne group which
occurs in the eastern extremities of the watershed.

Detailed investigations, {ncluding exploration with core drilling equipment,
will be made at all floodwater retarding structure sites prior to construc-
tion. Laboratory tests will be made to determine suitability and handling
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of the available embankment materials and the best golution for design prob-
lems.

Economic Investigations

Flood damage schedules for approximately 61 percent of the flood plain area
of Cedar Creek and its tributaries were obtained from owners and operators.
Information on these gchedules included land use and crop distribution,
yields, and historical data om flooding and flood damages. ¥lcod plain land
use was mapped in the field and estimates of normal yields were based on
field data contained in schedules, supplemented by information from other
agricultural workers with experience in the area.

gince land use and value of production varied comsiderably, and due to
drainage pattern of the watershed, the flood piain was divided into 63
evaluation reaches, each with its own damageable value and characteristics
of flooding. Analysis of the information obtained formed the basls for
determining crop and pasture damage rates for various depths and seasons of
flooding. Applicable rates of damage were appiled to each flooding event
recorded in the historical series and ad justment was made for recurrence of

flooding within the same crop year.

Damages to other agricultural property, guch as fences, livestork, lavees,

and farm equipment, were evaluated from the damage schedules taken from
farmers. These damages were correlated with depth and size of ficods. The
major items of nonagricultural damage were roads, bridges, and railroads.
Although locations of road and bridge damage were often obtained from farmers,
estimates of these damages were obtained from county commissioners, and high-

way department and railroad company personnel.

The monetary value of damage from flood plain scour and overbank deposition
wag based on the value of production lost, taking into account tke lag for

the recovery of productivity.

Damage to the Fort Worth Reservoir and to both new and olid Terrell Municipal
Lakes was determined by the straight-line depreciation method. The total
cost of the Fort Worth Reservoir, including pumping facilities, as estimated
by consulting engineers, was used to determine the cost per acre-foot of
storage lost by gsediment deposition. Available data on costs on instailing
the Terrell Municipal Reservoirs was used to determine the cost per acrers
foot in these two existing lakes.

All damages were calculated under conditions without the project and those
which will prevail after installation of each progressive phase of the
project. Benefits from reduction of floodwater damages and flood plain
scour resulted from the combined effects of a gmailer area rlooded and
reduced depth of inundation. Reductions in sediment yield and in area
flooded were jointly responsible for benefits from reduction of damage by
overbank deposition. Benefits attributed to structural measures were
prorated according to degree of protection afforded by the structures. All
calculations of damages and benefits were determined at 1956 prices which
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were projected to 1ong-té;muié§éls (U.S.D.A., ARS, September 1957). {The
September 1957 projections were not available at the time the watershed
study was begun.)

Indirect damages involve such items as disruption of travel to markets, extra
farming expense such as extra costs of purchasing feed for livestock, and
losses in business gustained by dealers and industry in the area. Based on
information obtained and data for watersheds previously analyzed, it was
determined that 10 percent of the direct damage would be an equitabie
estimate for the indirect damage.

Areas that will be inundated by the sediment and detention pools of flood-
water retarding structures were excluded from calculation of damages due to
flooding. Although it is considered that there will be no production imn the
sediment pools after construction of floodwater retarding structures and that
the land covered by detention pools will be converted to grassland under
project conditions, it was determined that the annual loss of production
within structure sites at long-term price levels will be less than the
amortized current values of land in pocl areas. Consequently, the higher
figure was used in the economic evaluation of the project in order to assure
a conservative benefit-cost analysis.

During the course of field investigations, farmers were asked to state the
changes made in the use of their flood plain lands as & result of past flood-
ing. They were also asked what change they would make if flooding were
reduced 50 percent. Analysis of these responses provided the basis for
estimating both the benefits from restoration of flood plain lands to their
former use and the expected change in land to a more intensive use than had
formerly been possible. Additional factors considered in this analysis were
the size and location of the areas affected, land capability, acreage allot-
ment restrictions, existence of available markets, and reduction in frequency
of flooding. All benefits from change in flood plain 1and use were discounted
over a 5-year buildup period, following the installation period, to allow for
lag in installation. No increases were calculated for crops under acreageé
allotments. Associated restoration and development expemses, and added
damage expected from remaining floods to the more intensive usg, were
deducted as associated costs to obtain the net benefits.

Details of the procedures used in the investigations are described in the
Soil Conservation Service Economic Guide for Watershed Protection and Flood
Prevention, revised December 1958. Methods described therein for use with
the historical series were applied to the economic analysis for this work

plan.
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TARLE 1 - ESTIMATED PROJECT INSTALLATION CO¢l
Cedar Creek Watershed, Texas
(Trinity River Watershed)
Price Base: 1957

Applied Pricr to Ottober 1960
¢+ Estimated Cost

Item s Unit : Number : 1/ Non- +  Total
: : Applied: Federai: Federal 2/
(dollars) (doliars}) (doilars)

{ND TREATMENT FOR:
jatershed Protection
S0il Conservation Service
Conservation Cropping Systems Acre 25,102 - = -

Contour Farming Acre 53,923 - 53,922 %3.923
Cover Cropplng Acre 107,082 - 963,738 963,738
Crop Residue Use Acre 89,150 - 89,150 89,150
Rotation Hay and Pasture Acre 11,132 - 100,188 160,188
Grassiand Renovation Acre 39,421 - 778,563 778,565
Pasture imprevement Acre 144,366 - 288,732 288,732
Pasture Planting Acre 118,261 - 2,33%,65% 2,335,655
Rotation Grazing Acre 52,510 - 52,5.0 52,510
Wildlife Area Treatment Acre 12,581 - 62,905 62,903
Brush Control Acre 19,225 - +00,93% 100,931
Diversion Construction Mile 253 - 69,573 69,575
Erosion Control Structures No. 20 - 17.000 17,000
Grassed Waterways Acre 2,539 - 209,468 205,468
Pond Gonstruction No. 2,733 - 650,454 650,454
Terracing Mile 2,104 - 193,568 195,568
Technical Assistance (Accel.) 202,950 - 202,930
SCS Subtotal 202,950 5,966,362 6,169,312
TAL LAND TREATMENT - __%93}950 5,966,362 _gééggégé;=
RUCTURAL MEASURES
Soil Conservation Service
Multipurpose Structure No. 1 52,599 15,423 68,024
Floodwater Retarding Structure No. 1 20,465 - 20,465
Subtotal - Construction 73,064 15,425 88.489
stallation Services
30il Conservation Service
Engineering Services 14,616 2,303 16,919
Other 8,393 - 8,393
Subtotal - Installation Services 23,009 2,305 25,312
1er Costs
Land, Easements, and R/W - 78 550 78,530
Legal Fees - 300 300
Subtotal - Other - 78,850 78,850
FAL, STRUCTURAL MEASURES - 96,073 96,578 192,651

-k Plan Preparation Cost
FAL PROJECT ' ' 299 023

6,062,950 6,351,963

MARY

Subtotal 5CS5 299,023 6,062,940 6,361,963
[AL. PROJECT 299!023 6,062,940 5,361,963
L — - = e

Flood Prevention funds, including accelerated funds.
Excludes $1,834,905 that was reimbursed from other Federai Fundes to private

interest.
Firmteaher TOAN




TABLE 1 - ESTIMATED PROJECT INSTALLATION COS5T
Cedar Creek Watershed, Texas
(Trinity River Watershed)

Price Base: 1957 Installation Perioc 1/
Octeber 1960 - Octcber 1970
: : Number : Estimated Cost 2/ -
Item : Unit : to be Non- Total
. Applied: Federal Federal :
(dollars) (dollars) {doilars)
.ND TREATMENT FOR:
latershed Protection
Soil Conservation Service
Conservation Cropping Systems Acre 50, 100 - - -
Contour Farming Acre 63,004 - 63,004 63,004
Cover Cropping Acre 100,096 - 900,864 200,864
Cror Residue Use Acre 100,669 - 100, 669 100, 669
Rotation Hay and Pasture Acre 20,727 - 186,543 186.543
Grassland Renovation Acre 37,748 - 745,523 745,523
Pasture Improvement Acre 222,746 - 445,492 443,492
Pasture Planting Acre 113,245 - 2,256,539 2,236,559
Rotation Grazing Acre 200,907 - 200,907 260,907
Wildlife Area Treatment Acre 1,500 - 15,000 15,000
Brush Control Acre 37,390 - 196,298 196,298
Diversion Construction Mile 131 36,023 36,025
Erosion Control Structures No. 120 - 102,000 102,000
Grassed Waterways Acre 2,849 - 235,043 235.043
Pond Construction No. 889 - 211,582 231,382
Terracing Mile 2,132 - 196,244 196, 144
Tecknical Assistance (Accel.) 184,500 - 184,500
SCS Subtotal 184,500 5,871,633 6,056,153
STAL LAND TREATMENT l§gi§00 5,871,653 6,056,153
‘RUCTURAL MEASURES
Soil Conservation Service
Floodwater Retarding Structures No. 138 3,754,771 - o, 754,771
gtream Channel Improvement Mile 113.36 3,385,360 - 3,385,360
Subtotal - Construction 7,140,131 - 7,140,131
istallation Services
Soll Comservation Service
Engineering Services 1,297,915 - 1,297,915
Other 642,415 - 642,415
Subtota: - Installation Services 1,940,330 - 1,940,330
‘her Costs
Land, Easements and R/W - 2,055,259 2,055,259
Legal Fees - 23,390 23,390
Subtotal - Other - 2,078,643 2,078,649
YFAL STRUCTURAL MEASURES 9!080,461 2,078,649 113159i110
)tk Plan Preparation Cost 86,000 - 86,000
JTAL PROJECT ' 9,350,961 7,950,302 17,301,263
MMARY
Subtotal SC5 9,350,961 7,950,302 17,301,263
9,350,961 7,950,302 17,301,263

YTAL PROJECT

M—ﬁ—
At time of work plan preparation;

—_—

Flood Prevention funds or accomplishments resulting therefrom.

' Excludes $2,639,515 that may be available

from other Federal

does not include prior expenditures of

funds to reimburse



TABLE 1 - ESTIMATED PROJECT INSTALLATION COST

Cedar Creek Watershed, Texas .
(Trinity River Watershed)

40

Price Base: 1957
Total l/
: Number Estimated Cost
: Applied : 3/
Item : Unit : and to be: 2/ Non- Total
: : Applied _: Federal : Federal s
\ND TREATMENT FOR: (dollars) (dollars) {dollars)
jatershed Protection
So0il Conservation Service
Conservation Cropping Systems Acre 75,202 - - -
Contour Farming Acre 116,927 - 116,927 116,927
Cover Cropplng Acre 207,178 - 1,864,602 1,864,602
Crop Residue Use Acre 189,819 - 189,819 189,819
Rotation Hay and Pasture Acre 31,859 - 286,731 286,731
Grassland Renovation Acre 77,169 - 1,524,088 1,524,088
Pasture Improvement Acre 367,112 - 734,224 734,224
Pasture Planting Acre 231,506 - 4,572,214 4,572,214
Rotation Grazing Acre 253,417 - 253 417 253,417
Wwildlife Area Treatment Acre 14,081 - 77,905 77,905
Brush Controi Acre 56,615 - 29?,229 297,229
Diversion Comstruction Mile 384 - 105, 600 105,600
Erosion Control Structures No. 140 - 119,000 119,000
Grassed Waterways Acre 5,388 - 444,511 444,511
Pond Construction No. 3,622 - 862,036 862,036
Terracing Mile 4,236 - 389,712 389,712
Technical Assistance (Accel. ) 387.450 - 387,450
SCS Subtotal 387,450 11,838,015 12,225,465
AL LAND TREATMENT 387,450 11,838,015 12,225,465
RUCTURAL MEASURES
Soil Conservation Service
Multipurpose Structure No. 1 52,599 15,425 68,024
Floodwater Retarding Structures No. 139 3,775,236 - 3,775,236
Stream Channel Improvement Mile 113.36 3,385,360 - 3,385,360
Subtotal - Construction 7,213,195 15,425 7,228,620
atallation Services
Soil Conservation Service
Engineering Services 1,312,531 2,303 1,314, 834
Other 650,808 - 650,808
cubtotal - Installation Services 1,963,339 2.303 1,965,642
her Costs
Land, Easements and R/W - 2,133,809 2,133,809
Legal Fees - 23,690 23,690
Subtotal - Other - 7.157,499 2,157,499
TAL, STRUCTURAL MEASURES 9,176,534 2,175,227 11’3511?61
rk Plan Preparation Cost 86,000 86,000
TAL PROJECT 9,649,984 14, 013 242 23,663,226
MMARY
Subtotal S5CS5 9,649,984 14,013,242 23, 663,226
TAL PROJECT 9,649,984 14,013,242 23, 663 226

Includes tctal watershed needs.

-t . 3 Themmeoman rinAn Ffunde

including acceleratiaon funds.
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Cedar Creek Watershed, Texas
(Trinity River Watershed)

: Operation & :

2/ : Maintenance 3
— : Costs 2/ + Total

Non- @ : Total H

Federal : Federal : Total : Non-Federal :

(dollars) {dollars) {dollars) (dollars) (dollars)

Amortization of
Installation Cogts

Measures

a3 8o

loodwater Retarding Struc-
ires 1, 3 through 11, 114,

3 through 16, 16A, 17

arough 20, 21A, 22 through
6§, 38 through 40, 42 through
Y, 76 through 85; and

tream Channel Improvement,
ings Creek 177,568 48,877 226,445 18,379 244,824

loodwater Retarding Struc-
ares 86 through 90, 92
arough 94, 954, 96 through
)6, 1074, 108 through 111,
13 through 122; and

tream Channel TImprovement,
adar Creek 97,150 19,454 116,604 12,725 129,329

loodwater Retarding Struc-
ires 123 through 131, 133
arough 140, 146; and

tream Channel Improvement,
acy Creek 48, 740 7,895 56,635 4,128 60,763

loodwater Retarding Struc-

ares 141, 142 and 145
Yorth Twin Creek) 3,843 1,291 5,134 270 5,404

loodwater Retarding Struc-

ares 143 and 144 (South
win Creek) 4,340 1,095 5,435 180 5,615

410, 253 35,682 445,935

TOTAL 331,641 78,612

/{ Does not include work plan preparation cost.
/ Amortization period, 50 years; Federal and non-Federal interest rate,

2-5/8 percent; based on 1957 prices.
/ Based on long-term price levels as projected by ARS, September 1957.

October 1960
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TABLE 5 - MONETARY BENEFZIS FROM SORUCTURAL MEASURES
Cedar Creek Watershed, Texas '
(Trinity River Wa'.erzhed)
Price Base: Long-Term 1/

Estimated Average Annual Damage

: : After Iand T: Average
Without ¢ Treatment With » Annual
Item : Project For W/S : Procject ¢ Monetary
: « Protection ¢ : penefits
(dollar=) {4l lars) (doilars) (dollars)
?loodwater Damage
Crop and Pasture 537,330 506,555 72,830 433,725
Other Agricultural 61,702 54,902 2,506 52,396
Nonagricultural 19,581 16,847 293 16,554
Subtotal 618,614 578,304 73,629 502,675
Sediment Damage
Overbank Deposition 33,901 30,965 4,506 26 463
Reservoirs 2/ 39,713 35,682 22,634 13,048
Subtotal 73,614 66,651 27,140 39,.5i1
Erosion Damage
Flood Plain Scour 6,489 5,814 506 5,308
Subtotal 6,489 5,814 506 5,308
Indirect Damage 69,871 65,076 10,327 54,749
Total, AllL Damage 768,588 715.845 313.602 602,243
= — = ﬂ_-:u_—#
Changed Land Use to
Crop Production XXX RAXK KKK 23,969
KEN 626,212

TOTAL FLOOD PREVENTION BENEFITS  xxX

___

UsDA, ARS, September 1957.

2/ Assuming Fort Worth Reservoir in place.

wER

RHX

October 1960
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