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WATERSHED WORK PLAN AGREEMENT

between the

Kaufman-Ven Zandt Soil and Water Conservatign District

Local Organization

Neches-Sebina Soil and Water Conservation Diatrict

Local Organization

City of C
Local Organization

Van Zandt County Commisafoners Court
Local Organization

State of Texas
(hersinafter referred to as the Sponsoring Local Orgsnization)

and the

Soil Conservation Service
United States Department of Agriculture
(hereinafter referred to as the Service)

Whereas, application has heretofore been made tc the Secretary of
Agriculture by the Sponsoring Local Organization for assistance in pre-
paring a plan for works of improvement for the Mill Creek

Watershed, State of Texaa
under the authority of the Watershed Protection and Flood Prevention Act
(Public Law 566, 83d Congress; 68 Stat. 666), as amended; and

Whereas the responsibility for administration of the Watershed
Protection and Flood Prevention Act, as amended, has been assigned by
the Secretary of Agriculture to the Service; and

Whereas there hag been developed through the cooperative efforts of
the Sponsoring Local Organization and the Service a mutually satisfactory

plan for works of improvement for the Mill Creek

Watershed, State of ’

hereinafter referred to as ths waterahed work plan, which plan is annexed

to and made a part of this agreement;
PN ICH I BORTE. HT 1)y w62 w.L-16%74-1
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It is mutually agreed that in installing and operating and maintaining
the works of improvement substantially in accordance with the terms, condi=-
tions, and stipulations provided for in the watershed work plan:

1. The Sponsoring Local Organization will acquire such land, eage-
ments or rights-of-way as will be needed in connection with the
. works of improvement. (Estimated Cost $483,930). The percent -
ages of this cost to be borne by the Sponsoring Local Organizationm
and the Service are as follows;

Estimated
Works of Sponsoring Land, Easements, and
Improvement Local Service Rights-of-Way
Orpganizations Cost
{percent) (percent) (dollare)
Multiple-Purpose Struc-
ture No. 1 and Basic
Recreational Facilities
Payments to landowners
for 705 Acres of land
and cost of relocation
or modification of im~
provements 56.10 43.90 211,500
Payments to landowners
for flowage rights on :
100 acres of land 100.00 0 15,000
Legal Fees 100.00 0 2,500
All Other Structural
Measures 100.00 0 254,930 1/

1/ 1Includes $8,050 legal fees.

2. The Sponsoring Local Organization will acquire or provide as-
surance that landowners or water users have acquired such water
rights pursuant to State law as may be needed im the installa-
tion and operation of the works of improvement.

3. The percentages of construction costs of structural measures to
be paid by the Sponsoring Local Organization and by the Bervice
are as follows:

4-21862 1-67
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15, The Sponsoring local Organization agrees that all land purchased with
Fublic Law 566 assistance will not be sold or otherwise Afsposged of for
the evalunted life of the project except to a pubhlic agency which will
. continue to maintain and operate the development in accordance with the
Operation and Maintenance Agreement.

Kaufman-Van Zandt Soil and Water Conservation District

T. L. Roberts

Title Vice Chairman

Date December 21, 1966

The signing of this agreement was authorized by a resolution of the governing
body of thae Kaufman-Van Zandt Soil and Water Consmervation District
Local Organization

adopted at & meeting held on December 21, 1966

Acting  (Secretary; Tockl.-Organization) D, L. Boyd

Date December 21, 1966

Neches-Sabine Soil and Water Conservation District

JAnjifnl Organigation
. 1
By L %%:/£4[&4£IV\
{r' Aubry Ellison
Title Board Member

Date December 21, 1966

The signing of this agreement was authorized by a resolution of the governing
body of the . Neches-Sabine Soil and Water Comservatfon District
Local Organization

sdopted at a meeting held on December 9, 1966 .

Date December 21, 1966
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City of Canton, Texas
Local Organization

BYQM&E{SK;/H'H' d
1 iar
Title %‘ﬂﬁ/@/w

vate S22/ S TEL

The signing of this agreement was authorized by & resolution of the govern~

ing body of the City of Canton, Texas
Local QOrganization
adopted at a meeting held on December 21, 1966

(fecretary, Local Organizafion)

Ardenia Steed
Date December 21, 1966

Van Zandt County Commissioners Court
Local Ofganization

By i '
v — Truett Mayo
Title 0' / <

Date ’c}‘*j"}?( @V d/

L4

The signing of this agreement was authorized by a resolution of the
governing body of the Van_Zandt County Commissiouners Court

o Local Organjzatjion
adopted at & meeting held on o> ¢ g . /Y, /‘)éz

Mi,,r ,.--_if//,(j,Zf; , County Clerk

(Secretary, Local Organization) Lester Slaton

Date December 21, 1966

Soil Conservation Service
United States Department of Agriculture

By

Date

Rey., 4-63 Y-t-1657R-H
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WORK PILAN
MILL CREEK WATERSHED

Van Zandt County, Texas
May 1966

SUMMARY OF PLAN

The Mill Creek watershed consists of an area of 81,280 acres (127 square
miles) and is located in Van Zandt County, Texas. The major land uses are
cropland, 17 percent; pasture, 78 percent; and miscellaneous, 5 percent.

Sponsoring local organizations for this watershed project are Kaufman-vVan
Zandt Soil and Water Conservation District, Neches-Sabine Soil and Water
Conservation District, City of Canton, Texas, and Van Zandt County Com--
missioners Court.

The flood plain of the watershed covers 6,331 acres, excluding stream
channels. Forty-nine major floods, inundating more than half of the flood
Plain, occurred during the 20-year period covered by the evaluation series,

There 1s a desire and need by the City of Canton, Texas for muicipal
water supply and recreational development. The need for agricultural
water management is minor. One mltiple-purpose structure, Site 1, is
proposed which will permit Gevelopment of water-based, recreational facil-
1ties and provide a municipal water supply for Canton, Texas.

Van Zandt County has been designated as a county eligible for assistance
under provislons of the Public Works and Economic Development Act of 1965.

The trend in uplend agriculture is toward diversified livestock farming
and the conversion of the poor and more eroded cropland areas to pasture
and hay production.

Land treatment measures are being established through the leadership of
the two soil and water conservation districts, It is estimated that these
measures are 26 percent applied on pastureland and 62 percent on cropland
and that over 70 percent of the watershed is adequately protected from
ercsion. There is a need for accelerated technical assistance, and it is
planned that Public law 566 funds will be provided to plan and establish
land treatment at g faster rate.

It is estimated that $1,255,360 is needed to establish land trestment
measures during the installation period. Of this amount, $36,520 is to

) be borne by Public Law 566 funds and $1,218,840 from other funds. To
date, an estimated $83L4,800 has been expended for installation of such
measures.

Structural measures to be installed during the 5-year installation period
include 11 floodwater retarding structures, 24 miles of stream channel,
lmprovement, and one multiple-purpose structure. The estimated cost for

4-21862 B.86&




installing these structural measures is $2,46%,680. Public Law 566 funds
will bear $1,967,970 and other funds $496,710.

Prior to the installation of any project measures, the estimated average
- annual flood damages amounted to $59,990.

Average annual damege reduction benefits are expected to be $42,328 on
N the 6,331 acres of flood plain land. Additicnal benefits from more

intensive land use, mmicipal water Supply, recreation, ineidental, re-

development, and secondary benefits will amount to $109,764,

The project will result in a 71 percent reduction in aversge annual
damages and will provide an adequate water supply for municipal and re-
creational uses,

The average annual benefits from structural measures are expected to be
$148,942 as compared to average annual costs of $92,940, giving a benefit-
cost ratio of 1.6:1,

It is expected that a major portion of the easements and rights-of-way
will be donated for structural measures, except for multiple-purpose
gtructure No, 1.

Contributions of services, labor, equipment, materials, and money will be
used whenever possible. The City of Canton will provide its share of the
funds needed in the installation of multiple-purpose structure No. 1 by
means of revenue bonds. Local sponsors do not plan to borrow funds for

the development of this project.

Land treatment measures will be maintained by the landowners and operators
of farms or other lands on which the measures are applied. The County
Commissioners Court has auxthority and responsibility for the operation

and maintenance of the floodwater retarding structures and stream channel
improvement. Sufficient funds are available from the Road and Bridge Fund
and will be used for this purpose,

The City of Canton will be responsible for the operation and maintenance
of multiple-purpose structure No. 1, including recreational facilities.
Punds for this purpose will be taken from city revenues.

The estimated annual operation, maintenance, and replacement cost is
$10,380, including §5,900 for the floodwater retarding structures and
stream channel improvement, $700 for the multiple-purpose structure, and
$3,780 for basic recreational facilities.

DESCRIPTION OF THE WATERSHED

Physical Data

Mill Creek is a tributary of the Sabine River in northeast Texas. The
main stream of Mill Creek originates in Van Zandt County about four miles
south of Canton., It flows in a northerly direction for about 22 miles to
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enter the Sabine River about six miles northeast of Frultvale. The
principal tributaries are Giladon Creek and Crooked Creek, There are
6,331 acres of flood plain, excluding stream channels.

. Canton 1s the largest town in the watershed. Other towns included are
Edgewood and Frultvale which are 11 miles north and 11 miles northeast of
Canton respectively. The watershed consists of an area of 81,280 acres,

“ or 127 square miles, The average width of the watershed is elght miles,
and ranges from 3 to 11 miles in width.

The watershed lies along the western edge of the Forested Coastal Plain
Physiographic Area. The surface is gently sloping to rolling in the up-
land and nearly level in the alluvial valleys. Elevations range from
greater than 610 feet above mean ses level along the southern divide of
the watershed to about 360 feet near the confluence of Mill Creek with the
Sabine River, :

Poorly consolidated rocks of the Wilcox group of Eocene age cover all of
the watershed area except the alluvial flood plain. The formations are the
Seguin, Rockdale, and Sabinetown. These strata dlp gently to the south-
east about 50 feet per mile and consist of sandy clays, poorly cemented
sandstones, lignite lentils, and compact, noncalcareous claystones,

Soils of the Texas Claypan Land Resource Area cover the watershed. The
principal soil series include the Crockett, Axtell, Susquehanna, Bowie,
Sawyer, Cuthbert, Tabor, Kirvin, Gowen, and Tuka., These are predominantly
deep, fine sandy loams and loamy fine sands with fertility levels ranging
from low to moderate. Sandy clay loams and sandy clays form the subsoils
and are moderately to slowly permeable. Soils have eroded slightly on the
nearly level to gently sloping areas. Moderate erosion has taken place on
steeper sloping lands. Some severely eroded areas occur, but their areal
extent 1s minor. These areas are in the process of stabilizing and are
not critical sediment sources,

Land use in the watershed is estimated to he:

Land Use Acres Percent
Cropland 13,506 17
Pastureland 63,560 78
Miscellaneous 1/ _h,e1k 5

Total 81,280 100

1/ Includes roads, highways, railroads, urban areas,
stream channels, etc.

The hydrologic cover of the watershed has improved markedly in recent years
as a result of application of land treatment measures and the conversion
of marginal cropland to improved pastures. Cover on pastureland is mostly
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fair to good. Cropland is primarily in row crops which produce 1ittle
effective hydrologic cover, but conservation practices such ss cover and
green manure crops, crop residue use, terracing, and contour farming have
been effective 1in reducing erosion and runoff.

‘Mean monthly temperatures range from 46 degrees Fahrenheit in the winter
to 85 degrees in the summer, with a mean annual temperature of 66 degrees.
The extreme recorded temperatures are 2 degrees asbove zero and 111 degreas
above zero, The normal growing sesson is 250 days,

The average annual rainfall is 41,44 inches. Individual rains of exces~
sive amounts cause serious flooding and sediment damage, Although these
storms may occur during any seaaon, the majority have occurred in the
spring months,

Water for domestic and livestock uses in the rural areas is supplied
largely by small farm ponds and shallow wells, Water for Canton and Edge-~
wood 1s supplied Principally by reservoir storage, while Frultvale obtains
its water supply from a well,

Bconoml ¢ Datag

The economy of the areg is dependent to a large extent upcn mineral and
agricultural production. Diversified farming 1s practiced with a trend
toward an increase in livestock production. Value of sales of 1ivestock
and livestock products provide approximately 65 percent of the total farm
income,

Much of the watershed area has been devoted to cotton and cultivated crops
in the past, but erosion, low fertility, and low income returns caused a
shift to pasture. Cultivation is expected to decrease, with an increase
in improved pasture.

The flood plain consists of 6,331 acres, of which 15 percent 1s cropland,
o> percent 1s pasture, 28 percent 1s wooded rasture, and 2 percent is mis-

cellaneous,

Much of the bottomland in the past has been cropped or truck farmed with
cotton, grain and forage sorghums , sweet potatoes, tomatoes, and water-
melons as major crops. Very little cotton is being produced at the pre-
gent time, Truck farming is decreasing in acreage and quantity of pro-
ducts harvested.

Allotment crops are not important in this watershed and crops in surplus
supply have a minor effect on the economy.,

There are approximately 690 operating units in the watershed, ranging in
size from 20 to more than 800 acres. The current market price of agri-
cultural land ranges from $150 to $300 per acre. The range in land prices
depends primarily on location and accessibllity. Approxdmately 70 percent
of the operating units are owner-operated with a trend toward less tenancy,
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Extensive oll and gas operations are carried on in the watershed area,
These operatioms Include producing oil and ges wells, a large gas pro-
cessing plant, and several feeder gas and oil pipelines, This activity

. tends to improve the economy in the watershed and the surrounding area,
which would otherwise be considerably lower because of the relatively
low agricultural returns.

Transportation needs in the watershed are served by a network of 54 miles
of paved State and Federal highways, 39 miles of paved county roads, and
26 miles of improved roads. A major ratiroad crosses the lower portion
of the watershed,

Van Zandt County has been designated aes eligible for assistance under
Public Works and Economic Development Act of 1965. .

The population in Van Zandt County was approximately 19,100 in 1960.
This, compared with 22,600 population in 1950 and 31,160 population in
1940, portrays a downward trend in total population for the county. The
labor force in the county for April 1964 was 5,225, of which 1,065 were
employed in agriculture. A large percentage of farmers and ranchers
supplement their incomes with employment in nearby cities and towns.

Farm incomes may be further supplemented with the development of recrea-
tional facilities for fishing, hunting, and picnicking. The area 1is well
suited for recreational development and 1s readily accessible to the
larger metropolitan areas near the watershed,

Approximately 30 percent of the famlly type farms use one and one-half
or more of man-years of hired labor.

Land Treatment Data

The Soll Conservation Service work unit at Canton is assisting the
Kaufman-Van Zandt and the Keches-Sabine Soil and Water Conservation
Districts. The work unit has assisted district cooperators in Preparing
3756 basic soil and water comservetion plans on 49,140 acres and has
given technical assistance in establishing and maintaining planned meas-
ures, Current revision is needed on 278 basic conserwvation Plans, Soil
surveys are complete on 51,938 acres, or 64 percent of the watershed.

Approximately 26 percent of the needed land treatment practices for
pastureland have been applied. Over 70 percent of the pastureland has
adequate cover to protect it from erosional processes, More than 62
percent of the needed land treatment practices on cropland are installed,
It is estimated that the level of land treatment will reach 75 percent
in five years as a result of the planned land treatment program.
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WATERSHED PRORIEMS

Floodwater Damage

. The flood plain consists of 6,331 acres, excluding stream channels, that
will be inundated by the runoff from the lergest storm considered in the
20-year evaluation series.

During this 20~year evaluation period, 192k through 1943, there were Lg
major and 28 minor floods. More than 50 percent of the major and pinor
floods occur during the months of April, May, and June, which is the
season when crops are at a critical stage of growth and are very sug-
ceptible to damage from floodwater,

The largest floods in recent years occurred in 1945 and 1957, Runoff
from these storms inundsted the entire flood Plain, Damages to crops and
pastures, county roads, State and Federal highways, bridges, and fences
was extremely heavy,

An average of four floods occur annually on Mill Creek and its tribu-
taries. Floods that inundate more than 50 percent of the flood Plain
Occur on the average of five times in two years.

The average annual floodwater damages without the Program of land treat-
ment and structural measures are estimated to total $52,561. These
demages consist of $31,277 of crop and pasture damage, £16,913 of other
agricultural damage, and $4,371 of road and bridge damage,

pasture., A great amount of damage occurs to pastures, fences, and live~
stock each year, Improved pastures are not being maneged for maximum use
due to loss of fertilizers and seeds from flooding.

Flood damage has lessened the value of the flood plain land, which at

present Is valued at sbout $150 per acre. With the project installed,
this land value should be increased to approximately $300 per acre.

Erosion Damage

Erosion rates in the watershed are low. Conversion of cropland to im-
broved pastures and installstion of land treatment practices have greatly
reduced erosion damage since the 1950's. Pregent erosion rates range
from 0.90 acre-foot to 2,10 acre~-feet per square mile annually. It is

! estimated that the present annual erosion rate averages 1.2 ascre-feet
per square mile for the watershed. Of this, sheet erosion accounts for
93 percent; streambank erosion, 5 percent; and gully erosion, 2 percent,

Channel bank erosion is minor in the watershed. The estimated land loss
by channel erosion i1s two acres per year.
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Flooding causes extensive
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The area damaged by flood plain scour is small. Most of the damaged area
is limited to narrov channels one to three feet deep. The productive
capacity of Tk acres has been reduced 20 percent and 16 acres, 30 percent.
The estimated average annual damage by flood Plain scour is $361,

Sediment Damage

Deposition of modern sediments on the flood plain and in channels has been
heavy in the past. Flood plain deposits of silty sands and clays average
three feet or more in depth. Chammel aggradation averages three to five
feet in depth in Mill, Giladon, and Crooked Creeks and has resulted in in-
creased frequency of flooding. Aggradation has reduced channel capaclities
to as low as twenty cubic feet per second on the mainstem of Mill Creek.

Overbank deposition has decreased slgnificantly in the last ten years by
the increasing effectiveness of upland cover. Under present conditions ’
the productive capacity of 750 acres of flood plain is being reduced 10

to 30 percent, as follows:

Average Anmual Acres Damaged by Overbank Deposition
: Percent Damaged :

Evaluation Reach ; 10 : 20 : 30 : Total
I 118 38 - 156 -

II 128 18 3 149

I 60 17 - 7

v 50 10 - 60

v &7 61 - 308

Total 603 144 3 750

Swamping damage resulting from overbank deposition is included in the
above tabulation.

The average annusl damage from sediment deposition on flood plain lands
1s estimated to be $1,615,

Problems Relating to Water Management

Attempts have been made by individual landowners to levee bottomlands and
to enlarge the channel along the main stem and on Giladon Creek. These
efforts, generally, have not proved to be satisfactory and the levees are

not being maintained.

The Clty of Canton depends upon a amaell reservoir and two deep wells for
municipal water. Prolonged dry periods create a critical shortage. Such
shortages retard industrial development, subject the city to potentially

4-11882 f.08




¥

of the watershed

Debrls filled channel in lower reach

Crop damage due to flooding,
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high losses from fire, and cause a curtailment in residential water use.
The population of Canton increased from 1,114 in 1960, according to
census reports, to an estimated 2,045 in 1965. This contimied growth in
population will further aggravate the water shortage problem. Puture
water needs for the city were estimated to be twice the amount used
during 196k. The municipal water supply to be provided by the multiple-
purpose reservoir has been determined by the consulting engineering firm
to be adequate to meet the needs, A consulting engineering firm was
employed by the city to mmke these estimstes and determinations.

The City of Canton is interested in developing recreationsl facllities
in connection with municipal water development in a mltiple-purpose
reservoir. There 1s a population in excess of 400,000 within a 50-mile
radius of the proposed multiple-purpose reservoir. Several large reser-
voirs just outslde thie area presently provide recreation for residents
of the watershed and surrounding towns, but because of the large popula-
tion to be served, these facllities are often crowded during the summer
season., A development 1g needed in this watershed to make recreation
more readily available to residents of Camton and swrounding areaa and
will relleve some of the crowded conditions at existing developments.

Any needs for irrigetion or drainage are minor and do not warrant further
consideration in this etudy.

Flooding and sediment deposition hag damaged fish and wildlife habitat
on the flood plain.

There 13 no evidence of excessive pollution.

PROJECTS OF OTHER AGERCIES

There are no known projects of other agencies which will be affected by
the installation of measures planned for this watershed.

BASIS FOR PROJECT FPORMULATION

After a reconnsissance of the watershed by specielists of the Planning
3taff, meetings were held with the sponsoring local organizations to
discuss existing flood problems, water resource development needs, and
to formulate project objectives. It was agreed by the sponsors and the
Service to plan a project that would:

1. Include land treatment measures based on current needs
which can be applied during the project inetallation
period and which contribute directly to watershed pro-
tection and flood prevention.

2. Provide for municipal water storage for the Clty of Canton.
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3. Provide for the establishment of water-based recreational
facilities.

k. Attain a reduction of at least 70 percent in average annual
floodwater and sediment damages.,

Alternate systems of structural neasures were evaluated to obtain the

most economical system. Land trestment measuree, floodwater retarding
structures, stream channel improvement, and one miltiple-purpose structure
are the most feasible means of nmeeting project objectives.

Other objectives of the over-all watershed projJect are reduction of upland
erosion and encouragement of owners to develop the etructure sites as
recreational areas. Recreational developments at sediment pools of
floodwater retarding structures will provide landowners the opportunity

to establish income producing enterprises.

In the selection of floodwater retarding structure eltes, consideration
vas glven to locations which would provide the desired level of flood
protection. The location, slze, muber, and cost of structures ware in-
fluenced by topographic and geologic conditions, exlsting roads, pipe-
lines, powerlires, land use, and farmsteads, Alternate combinations of

WORKS OF IMPROVEMENT TO EE INSTALLED

land Treatment Measures

An effective conservation program based upon the use of each acre of
agricultural land within its capabllities and its treatment in accordance
with 1ts needs, such as is now being carried out by the Kaufman-Van Zandt
and Neches-Sebine Soil and Water Conservation Districts, is essential to

8 sound and continuding program of flood prevention in the watershed,

Basic to the atteinment of this objective is the establighment and main-
tenance of all applicable soil and water conservation and plant manegement
practices. Emphasis will be placed on accelerating the establishment of
those land treatment practices which have a measurable effect on the reduc-
tlon of floodwater and sediment damages,

The extent of needed land treatment messures which have been applied to
date within the project ares represents an estimated sxpenditure by land-
owners and operators of $834,800, including reimbursements under the
Agricultural Conservation Program (table 1A}, Table 1 includes estimates
of the acreage in each major land use which will receive accelerated land
treatment during the S5-year installation period. These measures will be
established and maintained by the landowners and operators in cooperation
with the local soil conservation district,
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In addition to the presently available technicel assistance, $36,520 will
be made available from Public Iay 566 funds to accelerate 801l surveys
and planning and establishment of needed Practices and measures,

There are 378 basic conservation plans covering 49,140 acres. It ig
expected that during the 5-year installation period, 185 additional basic
Plans will be prepared and 278 reviged.

Following is the schedule for completing the needed goil surveye during
the installation pertod:

Acres to be Surveyed

First Year 6,000
Second Year 6,000
Third Year 6,000
Fourth Year 6,000
Fifth Year 5,342
Total 29,342
The accelerated application and wmaintenance of land trestment messures
1s particularly important for protection of the 30,438 acres dratining into

ment measures constitute the only planned measures. Iand treatment
measures are important in reducing scour damages on the 6,331 acres of

Conserwation cropping systems including such land trestment practices as
cover and green manure crops, contour cultivation, and lmproved residue-
conserving tillage operations will be established on approximately 2,950
acres of cropland.

These farming practices will Improve water-holding capacity, increase
infiltration rates, fmprove fertility levels, and reduce eroalon of the
soll. About 52,800 linear feet of gradient terraces will be bullt ang
provided with needed grasged watervays to control erosion and retard
runoff from the more rolling lands. Esteblishment of needed vaterways
wlll precede construction of terraces,

cropland use to hay or pasture. Pasture and hayland management will be
practiced an 34,820 acres of improved pasture. Approximately 26,900
acres of this area will be renovated by seeding and fertilizing. Six
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thousand five-~hundred acres will be lmproved or reestablished by either
seeding or sodding to attain g good base grass cover, Special grazing
control will be carried out and fertilizers applied as needed. Approxi-
mately 2,000 acres will be cleared of trees and brush,

Application of wildlife ares improvement measures, including stocking of
fish in ferm ponds and eediment pools of floodwater retarding structures,
will enhance upland game, fish, and waterfowl habitats. Plantings in
field borders and on grassland will furnish food and cover for vildlifte,
Excellent cover will be established within the fenced areas on the dams
and emergency splllways of floodwater retarding structures and will Pur-
nish additional areas of wildlife habitat,

increased grass density end vigor in the pastured aress, Terraces, diver-
sions, and waterways will slow the runoff from cultiveted fields,

Structural Meesures

A totel of 11 floodwater retarding structures, one mltiple-purpose
structure, and 24 miles of stream channel improvement are required to pro-
vide the desired protection to the watershed and reduction in floodwater

and sediment damages to flood plsin lands,
Figure 1 shows a section of g typical floodwater retarding structure.

The cost of installing these works of improvement , excluding basic recre-
ational facilities and the minicipal outlet structure, is as follows:

Floodwater Retarding Structures "% 875,770
Multiple~Purpose Structure Site No. 1 368,290
Stream Channel Improvement 1,086,160

Total | $2,330,220 (table 2)

The capacity of the 11 floodwatar retarding structures, together with the
multiple-purpose structure, totals 19,977 acre-feet, Of this total, 2,042
acre-feet is provided for sediment accumulation over g 100-year period,
1,004 acre-feet for municipal water supply, 998 amcre-feet for recreational
development, and 15,933 acre-feet for floodwater detention. Runoff from
38 percent of the watershed above Valley Section 1 will be retarded.
Floodwater detention represents an average of 6.28 inches from the area
upstrean from tbe structures. The amount of runoff controlled by each
structure is shown in table 3.

All applicable State water laws regulating the appropriation of water or
the diversion of streamflow will be complied with in the design and con~
struction of structural meagures.
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Basic facilities for recreational use will be installed at selected loca-
tions adjacent to multiple-purpose Site No. 1. They will include access
roads, parking areas, bcat launching ramps, boat docks, sanitary facili-
ties, plenicking facilities, and camping areas. GSchedule of the proposed
facilities is shown in table 2B, The estimated installation cost of
recreational facilitiee is $117,430 (table 2). Figure 6 shows the loca-
tions of these faclilities.

Multiple-purpose structure Site No. 1 contains 615 acres up to the maximum
flow line, and the embankment and spillway will occupy an additional 35
acres. Water surface and land areas avallable for recreational activitlies
fluctuate with changes in the water surface elevation. The normal water
surface area designated for recreational use is 170 acres, There will be
86 additional surface acres available at the maximum elevation of the
congervation pool resulting from municipal water storage.

The land ares above the maximum flow line to be purchased for development
and use for basic recreational facilities is 155 acres. An additional
area of 359 acres between the recreational boundary and the top of the
congervation pool may also be used for recreational activities as water
levels permit. It is intended that this area will be sultable for nature
trails, picnicking, and bank-fishing when not inundated by floodwater.

The channel of the main stem will be improved from its confluence with the
Sabine River to approximately seven tenths of a mile above Interstate High-
way 20. The channel of Giladon Creek will be improved from the main stem
to U. S, Highway 80 and that of Crooked Creek to approximately three tenths
of a mile above U. S, Highway 80. The improved channel is designed to
carry the peak flow from an average storm producing one inch of runoff.

A total of eight county road bridges will be constructed or enlarged to
permit passage of design flow.

Excavated materials will be disposed of within the right-of-way of the
improved channel and may be placed in shaped fills with passageways for
side drains or may be placed in contiguous oxbows created by improved
alinement. Passageways through spoil fills, for emtrance of side drains,
will be provided at each point where property lines intersect such f£ills,
or more frequently as may be needed. Normally, spoil will be placed on
both sides of the improved channel, but may be placed on one side only
if conditions warrant.

The total cost of structural measures, including basic recreational
facilities and municipal outlet structure, is estimated to be $2,L64,680

(table 2).

Detalls on quantities, costs, and design features of structural measures
are shown in tables 1, 2, 24, 2B, 3, and 3A.
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EXPLANATION OF INSTALIATION COSTS

The estimated cost of planning and installing land treatment measures
during the next five years, including expected reimbursement from Agri-
cultural Conservation Program Service funds, is $1,233,960 ($834,800 ex-
pended to date) based on current program criteria. Accelerated technical i
assistance will be provided to landowners and operators through the soil '
and weter conservation aistricts by the Soil Conservation Service at an

estimated cost of $36,520 from Public Law 566 funds. It is estimated |
that $21,400 will be available from other funds under the going prograwm. |
These land treatment costs are based on present prices being pald by
landowmers and operators to establish the individual measures.

Estimates of the kinds, amownts, and costs of land treatment measures
were furnished by the Kaufman-Van Zandt and Neches-Sabine Soil and Water

Conservation Districts.

Land, easements, and rights-of-way for the floodwater retarding structures !
and stream channel improvement will be furnished by local interests at no '

cost to the Federal government,

Costs for reinforcing, underpinning, or reconstructing piers and abutments
of existing public road bridges, necessitated by deepening of channels in
comnection with stream channel improvement, are considered as construction
costs and will be borne by Public Law 566 funds. Such costs are limited
to those required to provide a facility of comparable quality and per-
formance capability egual to that of the existing bridge.

All other costs of bridge alterations are considered right-of-way costs
and will be borme by local interests. '

The local cost for the 1l floodwater retarding structures and 24 miles of
stream chennel improvement, estimated to be $262,430, consists of land,

easements, and rights-of-way ($205,540), relocating and clearing obstacles i
($41,340), legal fees ($8,050)}, and administration of contracts ($7,500).

Construction costs for the 11 floodwater retarding structures and 24 miles
of stream chennel improvement, estimated to be $1,384,350, include the
engineer's estimate and a 10 percent allowance for contingencies. The
engineer's estimates were based on unit costs of structural measures con-
structed in similar areas and modified by special conditions inherent to
each individual site location., The cost of installation services is
estimated to be $315,150, including engineering and administrative costs.
The total construction and installation services costs for these measures
is $1,699,500 and will be borne by Public Law 566 funds.

The total cost of the floodwater retarding structures and stream channel
jmprovement for flood prevention 1s estimated to be $1,961,930.
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Joint construction and installation services costs for the maltiple-
purpose structure No. 1 were allocated by the Use of Facilities method,

ag follows:

Qse Acre-Feet Percentages
Flood Prevention 3,828 1/ 65.66
Recreational 998 17.12
Municipal 1,004 17.22
Total 5,830 100.00

1/ Includes 299 acre-feet of sediment storage.

All costs of legal fees, land, easements, and rights-of-way were allocate
between municipal water supply, recreation, and flood prevention. The
percentage allocated to recreation was determined on the basis of the
total area to be purchased for the dam and reservoir {550 acres), minus
the reservoir area for the municipal water supply (86 acres), and Qividec
by the total area for the dam and reservoir (84.30 percent). The remain-
der, 15.64 percent, was allocated to municipal water supply. Approxs
imately 100 acres of the total area regquired for the dam and reservoir
will be acquired by easements. This cost was allocated to flood prevens-

tion.

The municipal outlet structure is a specific cost and is allocated to
municipal water supply.

Cost of minimum basic facilities and asscociated land was allocated to
recreation as a specific cost.

The $185,690 joint (construction and installation services) cost was
allocated $31,790 to recreation, $121,910 to flood prevention, and $31,99
to water supply. The $17,030 specific cost for the municipal outlet
structure was allocated to water supply. The $70,030 specific cost for
minimum basic facilities was allocated to recreation.

The cost of land, easements, rights-of-way, legal fees, and relocation an
modification of existing improvements for Site 1 and basic facilitles,
$230,000, was allocated $187,050 to recreation, $26,250 to water supply,
and $16,700 to flood prevention.

The total installation cost for the water resocurce improvement at struc-
ture No. 1 is allocated $138,610 to flood prevention, $75,280 to water
supply, and $171,430 to recreation. Of the estimated $210,210 to be born
by Public Law 566 funds, $83,300 is for recreation and $121,910 for flood
prevention. Of the estimated $175,110 to be borne by other funds, $83,13
is for recreation, $16,700 for flood prevention, and $75,28) for water

supply.
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The sponsor's share of the cost of multiple-purpose structure No. 1 and

minimum baslc facllities is as follows:

Water Resource Facility

Municipal Water Supply
Construction
Multiple-Purpose Structure
Municipal Outlet Structure

Installation Services
Multiple=Purpose Structure
Municlipal Outlet Structure

Land, Easements, and Rights-of-Way
Administration of Contracts

legal Fees 1/
Subtotal

Recreation Water Supply
Construction
Iand, Easements, and Rights-of-Way
Administration of Contracts
legal Fees 1/
Subtotal

Flood Prevention
Land, Easements, and Rights-of-Way
Administration of Contracts
Legal Fees
Subtotal

Minimmm Rasie¢ Facilities
Construction
Installation Services
Land, Easements, and Rights-of-Way
Administration of Contracts
legal Fees
Subtotal

Total Sponsors' Cost

Estimated
Sponsor's Cost

(dollars)

26,340
1k ,000

5,650
3,030

25,800

100
75,223

13,090
69,600

360
83,130

15,000
320
1,380

16,700

32,420
2,600
23,250
500

Loo
59,170
234,280

1/ Includes acquisition of water rights.
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The Federal share of hasic recreational facilities is 50 percent of con-
struction and installation services and associated land costs, $58,260
{table 2). The Federal share of land, easements, and rights-of-way will
be based on the actual payments made by the sponsors or the fair market
value as jolntly agreed to by the sponsors and the Service whichever is

the lesser amount.

The Public law 566 share of the multiple-purpose structure Site No. 1 and
minimum basic facilities is $268,470, of which $121,910 is for flood pre-
vention and $146,560 is for recreational development.

Federal funds will not bear any of the costs allocated to manicipal water
supply, or any legal fees or engineering services needed to obtaln land,
easements, and rights-of-way.

Cost allocation and cost sharing for all of the structural measures in-
cluded in the project is shown in table 24A.

The estimated schedule of obligations for the installation period for the
project, including installation of both land treatment and structural
measures, is ag follows:

Schedule of Installation of Project

: : Public
Fiscal: 1 law 566 Other
Year : Measures : Funds : Funds : Total

{dollars) (dollars) (dollars)
First Multiple-Purpose Site No. 1 210,210 175,110 385,320
Basic Recreational Facilities 58,260 59,170 117,430
land Treatment 7,320 239,500 246,820
Subtotal 272,790 473,760 749,570

Second Floodwater Retarding Struc-
tures Nos. 2, 3, 4, and 5 236,540 52,380 288,920
Land Treatment 7,300 239,500 26,800
Subtotal 243,840 291,880 535,720

Third Floodwater Retarding Struc~
tures Nos. 6, 7, 8, and 9 182,020 36,380 218,400
Land Treatment 7,300 239,500 246,800
Subtotal 189,320 275,880 465,200

Fourth Floodwater Retarding Struc-
tures Nos. 10, 11, and 12 280,920 87,530 368,450
Land Treatment 7,300 239, 500 246,800
Subtotal 288,220 327,030 615,250
Fifth Stream Channel Improvement 1,000,020 86,140 1,086,160
land Treatment 7,300 239,440 246, 740
Subtotal 1,007,320 325,580 1,332,900

Total for Installation Period 2,004,490 1,694,150 3,698,640
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EFFECTS OF WORKS OF IMPROVEMENT

The application and maintenance of land treatment measures will provide
for a more sustained agricultural production. In addition, these measures
will extend the effective life of installed structural works of improve-
ment through reduction of sediment deposition in flocdwater retarding
structures and sections of improved channels.

With the installation and operation of the project, 34 of the L9 major
floeds such as those which occurred during the 20-year evaluation period,
192L-1943, would be reduced to minor floods. Aversge annual flooding
would be reduced from 13,225 to 4,049 acres. Including recurrent fiooding,
the average annual area flooded three feet or more in depth without pro-
Ject is 695 acres. This is reduced to 46 acres after project installation.

The following table shows the acres flooded by storms of specified fre-
duencies without and with the project:

: Average Recurrence Interval

Evaluation : 50 Percent Chance : 10 Percent Chance : 4 Percent Chance
Reach : Without : With : Without : With : Without : With

(Figure 7) : Project : Project : Project : Project : Project : Project

(acres) ({acres) (acres) (acres) (acres) (acres)

I 1,124 820 1,251 1,152 1,278 1,200

II 840 275 1,350 840 1,440 1,000

III Lgg 330 530 480 542 498

IV 558 243 6L0 455 660 oo

v 1,940 900 2,230 1,720 2,335 1,850
Total 4,961 2,568 6,001 L,6h7 6,255 5,040

Application of the planned land treatment practices ig expected to reduce
the total annual soil loss from 154 to 129 acre-feet, a reduction of 16
pexrcent.

The annual flood plain scour damage on 90 acres is expected to be reduced
69 percent. Eighteen percent will be attributable to land treatment
neasures and 51 percent to structural measures.

After the complete project is installed, a 60 percent reduction in over=-
bank deposition on 750 acres will be effected, with 18 percent resulting
from land treatment measures and 42 percent from structural measures.

Without the project, a L8-hour 25-year frequency storm will produce L.56
inches of runoff from the watershed. Such a storm occurred on May 29-30,
1929. The runoff from this storm produced an estimated peak discharge of
14,861 cubic feet per second at the reference valley section No. 1 (fig-
ure 7), and inundated 6,304 acres of flood plain land below proposed
floodwater retarding structure sites,
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With the project installed, the runoff from this storm would have been
reduced to 12,720 cubic feet per second and the area inundated to 5,161

acres.

Flgure 3 graphically illustretes the reduction at wvalley section 12 for
the storm of November 20-21, 1934 (4,23 inches of rainfall, 1.8% inches

of runoff), representing a 3-year frequency storm.

It 1s expected that inteneification will occur on about 2,638 acres of the
flood plain on which flooding is expected not more oftem than once in
three years on the average. A large amount of this change will be from
pasture and wooded pasture to iwproved pasture and hayland. Allotted
crops are minor and no significant changes are expected,

Iandowners of flood plein lapds will be able to carry out a more diver-
sified and intensified agricultural program. Shifts in land use will
reduce the acreage of cropland in the watershed by about 5,000 acres, or
31 percent. An estimeted 88 landowners and operators will be Lenefited

directly by the project.

The most severe damage to roads, bridges, and railroads is caused by
floods that cover 75 percent or more of the flood plain, With the project
in place, the number of floods included in the 20-year series that would
inundate 75 percent or more of the flood Plaln would be reduced from 21

to 3.

Percent of : Number of Floods in 20-Year Series
Flood Plain Covered : Without Project : With Project
5 - 75 28 12
75 = 100 21 3

Some loss of wildlife habitat will result from the clearing of sediment
Pool areas at a few of the sites, but all sites will offer opportunitias
for fish production. Wildlife habitat in flood plain areas will be im-
proved by reduction of frequency, depth, and duration of flooding.

The City of Canton will realize a saving in the devlopment of its mmnici-
pal water supply and recreation center by cooperating in the comstruction
of Site No. 1 as a miltiple-purpose structure,

The population of Canton is 2,045 according to the 1965 census. It is
expected that the City will grow with an assured water supply.
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The recreation pool planned for Site No. 1, with accompanying minimum
basic recreation facilities, will provide opportunity for boating, fishing,
waler skiing, camping, and plcenicking for an estimated 25,000 visitor-days
annually. The most intensive use will be from May to September, with

peak daily use expected to reach 35C vieitors.

The sediment pools of the floodwater retarding structures open for public
* use will provide neighborhood recreational opportunities that would not be
avallable locally. Facilities will be available for recreational uses
such as fishing, 8wimming, picnicking, boating, camping, and hunting.
Peak recreation use is expected to occur from May through September, with
fishing and hunting continuing throughout the year. For these pools, it
is estimated that there will be an additional 3,500 visitor-days annually
with s peak daily use of 150 visitors.

The project will create additional employment ocpportunities for local
residents. The P{rms contracting for installation of the structures will
employ some of their employees locally. The operation and maintenance of
project measures over the life of the project will also provide employ-
ment opportunities for the local residents.

Secondary benefits, including increased business activity and improved
economic conditions in the surrounding communities, will result from the
installation of the complete project. In eddition, the increased farm
production will provide a market for both labor and products used in farm
production. The increased production will provide added income for farm
families, thereby improving their standard of living. Economic activities
will be stimulated by sales of boats, motors, fishing and camping equip-
ment, and other items associated with improved recreational opportunities.
Thege secondary benefits will have s favorable effect on the watershed and
in the surrounding areas. In eddition, there are intangible benefite

such a8 increased sense of security and the opportunity to plan farm
operations without conmsideration of frequent flooding. Local secondary
benefits were considered to be equal to 10 percent of the direct primary
benefits, excluding indirect, plus 10 percent on the Increased costs that
primary producers will incur in connection with increased production.

PROJECT BENEFITS

Total average annual benefits expected to result from installation of
structural measures are estimated to be $148,942, distributed as follows:

Benefits Dollars

Damage Reduction 39,178

' More Intensive Use of Flood Plain Land 36,174
Incidental Recreation 1,015

Recreation 37,500

Redevelopment 5,090

Municipal Water 10,380

Second.ary 13 »993
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Agricultural (crop, pasture, other, erosion, sediment) and nonagricultural
(road, bridge) damages, including indirect damages, will be reduced from
an estimated $59,990 to $17,662 annually (table 5), Approximately seven
percent ($3,150) of the damage reduction benefits will result from land
treatment measures; all the remainder will accrue to the structural

program,

* Annual net income will increase an estimated $36,174 to owners and
operators of flood plain land from intensive land use,

Incidental recreation benefits (picnicking, swlmning, fishing, boating,

per visitor-day and will equal $1,019 annually., These sites will be open
for public recreational use with the landowner's permission,

of the least expensive equivalent alternative water supply. The annual
benefits are estimated to be approximately $10,380,

Benefits accruing from recreational use of multiple-purpose structure
Fo. 1 are based on an estimate of 25,000 visitor-days annually at a
value of $1.50 per day. These will amount to $37,500 annually,

Local secondary benefits will accrue to workers, processors, handlers,

and suppliers of additionsl go0ds and services that will be needed as a
result of the project. These benefits are estimated to equal 10 percent
of the direct Primary benefits plus 10 percent of the increased costs
resulting from more intengive and changed land use, Secondary benefits,
which excludes indirect benefits in any form, are estimated to be $19,593.
Secondary benefits from g national viewpoint were not considered pertinent
to the economic evaluation,

damsges, increase in income from more intensive use, Incidental recreation,
and benefits from recreatixuyr@development, and municipal water. Thege
average $129,349 annually as compared to their annusl cost of $92,940,
glving a benefit-cost ratio of l.h:1.0.

Total benefits, including secondary benefits, accrulng to structural
measures annually amount to $248,942, giving a benefit-cost ratio of
1.6:1.0 (table 6),
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PROJECT INSTALIATION

During the 5-year installation period, land treatment measures will be in-
stalled by individual landowners on privately-owned land through the lead-
erghlp of the two soil and water conservation districts, Acres to be
treated, by land use, are shown in table 1. The goal 1s to have at least
75 percent of the land treatment applied at the end of the imstallation
period.

Technical assistance in the planning and application of land treatment is
provided under the golng programe of the soll and water conservation
districts. A standard soil survey is in progress and adequate surveys
have been completed on 51,338 acres, There are 29,342 acres needing
standard soil survey. This work will be completed during the instellation
period.

The governing bodies of the soll and water comservation districts will
assume aggressive leadershlp in getting an accelerated land treatment

program underway. The landowners and operators will be encouraged to

apply and maintain soil and water conservation measures on thelr farms
and ranches, District-owned equipment will be made available to land-
owners and operators in accordance with existing arrangements.

Technical assistance will be accelerated with Public Law 566 funds to
insure installation of the planned measures during the installation period.
These funds will be used by the Scil Conservation Service to assign
additional technicians to the local solil and water conservation districts
to accelerate the application of soil, plant, and water conservation
measures,

Accelerated technlical assistance during the 5-year installation period,
by the Soil Conservation Service work unit at Canton, Texas, is estimated

to be $36,520.

The County Agricultural Stabilization and Conservation Committees will
cooperate with governing bodiles of the soll and water conservation dis-
tricts in selecting practices which will accomplish conservation objec-
tives,

The Texas Extenslon Service will assist in the general educational phase
of the program by furnishing information to landowners and operators in
the watershed.

Van Zandt County Commissioners Court will contract for the construction
of the 11 floodwater retarding structures and 24 miles of stream channel
improvement. The Soll Conservation Service will prepare plans and speci-
fications, supervise construction, prepare contract payment estimates,
nake final inspections, certify completion, and perform related tasks for
the installation of these structural measures.

The City of Canton will contract for the construction of multiple-purpose
structure No. 1. The City, in accordance with an architectural and en-
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glneering agreement to be entered into with the Service, will negotiate

an architectural and engineering contract with a private engineering firm
to prepare construction plans and specifications subject to approval by
the Service. The cost for the engineering services allocated to municipal
water supply will be borne by the City and that allocated to flood pre-
vention and recreation by the Service.

The local sponsors will provide, at no cost to the Federal government, all
the land, easements, rights~of-way, and relocation or modification of
existing improvements as needed for the construction of the floodwater
retarding structures and stream channel improvement.

Land, easements, and rights-of~-way necessary for the installation of the
multiple-purpose structure No. 1 and the basic recreational facilities
will be arranged for by the City of Canton, Texas. Payments for land,
easements, and rights-of-way will be shared by the Federal government and

the City (table 2},

The legal and engineering costs incurred in acquiring land, easements,
and rights~of-way for the recreational development will be furnished by

the City.

Canton will employ a consulting engineer for the construction and instal-
lation of the basic recreational facilities. The Soil Conservation
Service will assist in the general layout and make inspections to insure
that the facilities are installed as planned. The Service will reimburse
the City of Canton for 50 percent of the payments made for construction
and installation services, less the value of engineering services fur-
‘nished by Service personnel,

FINANCING PROJECT INSTALIATION

Federal assistance for carrying out the works of improvement as described
in this work plan will be provided under the authority of the Watershed
Protection and Flood Prevention Act (Public law 566, 83rd Congress, 68
Stat, 666), as amended.

The costs of applying land treatment measures will be borne by the owners
and operators of the land, Public Law 566 funds will be used for technical
assistance in accelerating the application of conservation measures.

Provision of funds is contingent upon the local organizations meeting
their obligations and upon appropriations.

The structural measures will be constructed pursuant to the following
conditions:

1. The requirements for land treatment in the drainage area
above structures have been satisfied,
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2. Lland, easements, and rights-of-way have been secured for
all structural measures or for a group of structures in
& construction unit, or written statements are furnishead
by the appropriate sponsoring local organization(s) that
their rights of eminent domain will be used, if needed,
to secure any remaining easements within the project
installation period, and that sufficient funds are availl-
able and will be used to pay for these casements, permits,
and rights-of-way,

3. Project and operation and maintenance agreements have
been executed.

4. Public Law 566 funds are available.

>+ Through the sale of revenue bonds, Canton, Texas will
provide its share of the funds needeqd in acquiring
rights~-of-way, construction of works of improvement,
and for basic recreational facilities in the instal-
lation of Site No. 1 (table 2),

Landowners were contacted by the local sponsors during development of the
work plan, and it is expected that the major portion of the edasements and
rights-of-way will be donated, except for the multiple~-purpose structure
Site No. 1. The Commissioners Court of Van Zandt County will exercise
its power of eminent domain as may be needed to secure rights-of-way
necessary for installation of structural measures.

The sponsoring local organizations do not plan to use a Farmers Home
Administration loan for this project.

The soil and water conservation loan program of the Farmers Home Adminis-
tration is awvailable to all eligible farmers in the area. Educational
meetings will be held in cooperation with other agencies to outline the
services available and eligibility requirements. Present clients will be
encouraged to cooperate in the Project,

The County Agricultural Stabilization Conservation Committee will cooperate
with the sponsoring organizations oy providing financial assistance for
those land treatment measures which will meet the conservation cbjectives
in the shortest possible time.

FROVISIONS FOR OPERATION AND MAINTENANCE

Land Treatment Measures

Land treatment measures will be maintained by the landowners and operators
of the farms on which the measures are installed. Representatives of the
soll and water conservation districts will make periodic inspections of
the land treatment measures to determine maintenance needs. Landowners
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and operators will be encouraged to perform the management practices a
needed maintenance. District-owned equipment will be gvailable for th

purpose.

Structural Measures

The estimated annual operation and maintenance cost is $5,900 for the
floodwater retarding structures and stream channel improvement, $700 f
miltiple-purpose structure No. 1, and $3,780 for basic recreational
facilities, The capitalized value of operation and maintenance costs :
approximately $316,850,

Specific operation and maintenance agreements will be executed prior t¢
the issuance of invitation to bid on construction of any of the struc-
tural works of improvement included in this work plan.

Esch year the County Commissioners Court will provide sufficient moneys
from the Road and Bridge Fund for operation and maintenance of structux
measures.,

The City of Canton will be responsible for operation and maintensnce of
the multiple-purpose structure No. 1, including recreational facilities
in accordance with provisions as specified in the Operation and Mainten
ance Agreement.

Maintenance will be accomplished through the use of contributed labor a
equipment, by contract, by force account, or a combination of these
methods, Funds to be used for operation and maintenance of multiple-
purpose structure No. 1 will be taken from City revenues. These funds
will provide for custodial, policing, sanitary, and other operational
services. The sponsors have agreed that they will cease to make with-
drawals of water when the reservoir stage is lowered to elevation
487.8 feet.

Maintenance funds for multiple-purpose structure No. 1 include money to
repair or replace basic facilities, such as, boat docks, sanitary facil
ties, parking areas, roads, and picnic egquipment.

Preveutive actions will be taken as necessary to correct conditions lik
to result in damage to recreational facilities to be installed at multij
purpose structure No., 1. In the event damages occur to these recreatior
facilities or equipment, prompt corrective actions will be taken in an
effort to keep maintenance costs to the minioum,

The Ven Zandt County Commissioners Court will be responsible for opera-
tion and maintenance of 24 miles of stream channel improvement and the
11l floodwater retarding structures. In addition to available funds,
maintenance will be accomplished through the use of contributed labor, t
contract, by force account, or by a combination of these methods. The
court will establish a permanent reserve fund to be used for operation s
maintenance of the structural measures.

4.21962 B6EH
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The structural measures will be inspected Jointly by representatives of
the appropriate soil and water conservation districts and the County
Commissioners Court or the City of Canton after each heavy streamflow.
The Soil Conservation Service representative will participate in these
inspections at least annually for the first three years. For floocdwater
retarding structures, inspection will include items such as the condition
of the principal spillway and its appurtenances, the earth fill, the
emergency spillway, the vegetative cover, and the fences and gates in-
stalled as a part of the structure. For stream channel improvement,
inspection will include items such as the degree of scour, channel
filling, bank erosion, obstructions to flow, watergates, excessive brush
and tree growth within the channel, and the condition of side inlets and
drains. The listed items of inspection are those most likely to regquire
maintenance.

Representatives of the City of Canton, Texas and the Neches-Sabine Soil
and Water Conservation District will inspect the recreational facilities
and the multiple-purpose structure No. 1 following each major storm,
period of heavy use, any event likely to produce damage, or at least
monthly. Inspections during the season of heavy usage will be made as
often as necessary to prevent deterioration of the facilities. A repre-
sentative of the Soil Conservation Service will participate in the inspec-
tions of the recreational facilities as often as may be reguired to
assure their proper maintenance, but at least annually for the first three

years.

The Soil Conservation Service will participate in inspections and furnish
technical guidance and information necessary for the operation and main-
tenance program. Provisions will be made for free access of representa-
tives of sponsoring local organizations and Federal representatives to
inspect and provide maintenance for all structural measures and their
appurtenances at any time.
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TABLE 1 - ESTIMATED PROJECT INSTALLATION COST
Mill Cresk Watarshed, Texas
: :  MNumbar Eatimated Cost (Dollars) L/
Inatallation Cost : : To Be i PL-566 :
Item : _Unit : Appliaed i Funds : Other H Total
LAKD_TREATMENT
Soil Consarvation Service
Cropland Acre 2,950 - 62,090 62,090
Pastureland Acre 34,820 - 1,135,350 1,135,350
Technical Assistance - 36,520 21,400 57,920
SCS Subtotal 37,770 36,520 1,218,840 1,255, 360
TOTAL LAND TREATMENT 37,770 36,520 1,218,840 1,255, 360

STRUCTURAL MEASURES
Soll Comservation Service

Floocdwater Retarding Btructures No. 11 549,890 - 549,890
Strean Channel Improvement Milse 4 834,460 - B34, 460
Multiple-Purpose Structure No. 1 No. 1 113,450 39,430 152,880
Municipal OQutlet Structure No. 1 C - 14,000 14,000
Basic Recreational Pacilitics - - 32,420 32,420 64, 840
SCS Subtotal 1,530,220 85,850 1,616,070
Subtotal - Conatruction 1,530,220 85,8%0 1,616,070

Inatallation Services
Soil Comeservation Service

Enginearing Services 212,910 6,860 219,770
Other 131,990 4,420 136,410
SCS Subtotal 344,900 11, 280 356,180
Subtotal - Installation Services 344,900 11, 280 356,180
Other Coats
Land, Easemants, and Rightas-of -Way 92,850 380,530 473,380
Lagal Feaa - 10,550 10,550
Administration of Contracts - 8,500 8,500
Subtotal - Other Costs 92,850 399,580 492,430
TOTAL STRUCTURAL. MEASURES 1,967,970 496,710 2,464,680
TOTAL PROJECT 2,004,490 1,715 550 3,720,040
SUMMARY
Subtotal - 5C§ . 2,004,490 1,715,550 3,720,040
TOTAL PROJECT 2,004,490 1,715,550 3,720,040

1/ 1965 prices.

Mey 1966
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TABLE 1A - STATUS OF WATERSHED WORKS OF IMPROVEMENT
Mill Creek Watershed, Texas
Price Base: 1965
Total
: : Applied : Cost
Measures : Unit To Date l/: {Dollarsg) g!
LAND TREATMENT
Cropland .
Conservation Cropping System Acre 4,280 -
Contour Farming Acre 1,200 -
Cover and Green Manure Crop Acre 2,000 20, 000
Crop Residue Use Acre 5,800 29,000
Grassed Waterway or Qutlet Acre . 60 5,280
Terrace, Gradient Foot 285,120 11,400
Papgtureland _
Farm Pond ' No. 621 186,300
Land Clearing Acre 3,041 197,670
Pasture and Hayland Management Acre 10,180 8,650
Pasture and Hayland Renovation Acre 8,100 202,500
Pasture Planting Acre 5,800 174,000
TOTAL LAND TREATMENT 834,800

1/ As of May 1966.
2/ Includes reimbursement from ACP funds under going programs.

May 1966
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TABLE 2A - COST ALLOCATION AND COST SHARING
Mill Creek Watershed, Texas
{Dollars) 1/
Purpose
Flood : :
Item :Prevention; Recreation: Municipal Total
COST ALLOCATION
Single-Purpose
11 Floodwater Retarding
Structures and 24 Mlles
of Stream Channel Improve-
ment 1,961,930 - - 1,961,930
Basic Recreatlional Facilities - 117,430 - 117,430
Multiple-Purpose
Site No. 1 138,610 171,440 75,270 385,320
Total 2,100,540 288,870 75,270 2,464,680
COST SHARING
Public Law 566 Funds 1,821,410 146,560 - 1,967,970
Other Funds 279,130 142,310 75,270 496,710
Total 2,100,540 288,870 75,270 2,464 680

1/ 1965 prices.

May 1966
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TABLE 2B - ESTIMATED CONSTRUCTION COST OF RECREATTONAL FACILITIES
Mill Creek Watershed, Texas
Site No. 1
: : Unit
Item . Unit :Number: Cost : Amount 1/
(dollars) (dollars)
1. Roads - Semi-Improved Mile 3.5 3,000 10,500
(Includes Parking)
2. Picnic Tables Each 24 100 2,400
3. Barbeque Pits Each 9 100 900

4. Sanitary Facilities
a. Flush-Type Toilets with Septic

Tank (2 Toilets Per Unit) Each 3 3,000 9,000
b. Garbage Cans (Below Ground) Each 8 50 400

5. Public Water Supply
a. Wells and Pump Each 2 3,000 6,000
b. Distribution System Foot 8,580 1 8,580

(Including Hydrants)
6. Boat Dock Each 3 500 1,500
7. Boat Ramp Each 3 500 1,500
8. Fencing Mile 12.5 900 11,250
(Net Wire for Recreational Area)

9. Site Preparation and Landscaping Each 4 500 2,000
Total 64,840

1/ TIncludes 20 percent for contingencies.

May 1966
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TABLE 4 - ANNUAL COST
Mill Creek Watershed, Texas

(Dollars)

tAmortization: Operation

of : and
:Installation: Maintenance :
Evaluation Unit : Cost 1/ Cost 2/ Total

11 Floodwater Retarding Struc-

tures, 24 Miles of Stream

Channel Improvement, 1 Multiple-

Purpose Structure, and Basic

Recreational Facilities 82,560 10,380 3/ 92,940
TOTAL 82,560 10,380 3/ 92,940
1/ Installation costs based on 1965 prices and amortized for 100 years

at 3 1/8 percent.

2/ long-term prices as projected by ARS, September 1957.
3/ Includes operation and maintenance ($8,600) and replacement (51, 780)

costs for basic recreational facilities.

May 1966
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS
Mill Creek Watershed, Texas

(Dollars) i/

:Estimated Average Annual Damage: Damage
Without : With H Reduction
Ttem : Project : Project : Benefits
Floodwater
Crop and Pasture 31,277 11,787 19,490
Other Agricultural 16,913 3,039 13,874
Nonagricultural (Road
and Bridge) 4,371 633 3,738
Subtotal 52,561 15,459 37,102
Sediment
Overbank Deposition 1,615 486 1,129
Erosion
Flood Plain Scour 361 112 249
Indirect 5,453 1,605 3,848
TOTAL 59,990 17,662 42,328

1/ Price Base: Long-term prices as projected by ARS, September 1957.

May 1966
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TABLE 7 - CONSTRUCTION UNTTS
Mill Creek Watershed, Texas
| (Dollars)
i : Annual : Annual
Measures In Construction Unit :Benefit l/: Cost l/
Construction Unit No., 1
Multiple-Purpose Site No. 1 and Basic Recreational
Facilities 56,834 22,740
Construction Unit No. 2
Unit No. 1 plus Floodwater Retarding Structures
Nos. 2 through 9 82,368 40,160
Congtruction Unit No. 3
Floodwater Retarding Structure No. 10 8,228 5,170
Construction Unit No. 4
Floodwater Retarding Structures Nos. 11 and 12 15,132 7,210
Construction Unit No. 5
Units 2, 3, and 4 plus Stream Channel Improvement 129,349 92,940
1/ Does not include secondary benefits.
May 1966
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INVESTIGATIONS AND ANALYSES

The following investigations end analyses made by the Sabine River Basin
Survey Staff and supplemented by information collected by the Fort Worth
Watershed Work Plan Staff were used in the preparation of this work plan.

Land Use and Treatment

The status of land treatment measures for the watershed was developed by
the soll and water conservation districts with assistance from Soil Con-
servation Service work unit personnel at Canton, Texas.

At a meeting held in Canton, the measures for land treatment required to
establish & sound soil, water, and plant conservation program for the
vatershed were determined.

Trends in farming operatioms, expected changes in land use, s0il condi-
tion, land tenure, and other pertinent data were used. From these data,
land treatment measures expected to be applied during the 5-year instal-
lation period were selected. Past rates of application were examined,
and the need for funds to be used for accelerated technical assistance
was determined.

Iand treatment practices that have been applied on farme under conserva-
tion plans obtained from accomplishment records mmintained by the Soil
Conservation Service, were expanded to represent those applied to date
within the watershed.

Based on conservation needs, an estimate was made of the measures to be
applied in the 5-year installation period. The acres to be treated and
cost of treatment measures are shown in table 1.

Table 1A reflects the cost of land treatment measures applied prior to
development of the work plan.

Engineerigﬁ

The following steps were taken in making the engineering investigations:

1. An up-to-date base map of the watershed was prepared, showing
the watershed boundary, drainage pattern, system of roads,
and other pertinent information. A stereoscopic study of
consecutive h-inch aerial photographs was used to locate
possible floodwater retarding structure sites. Locations
of the structure sites and valley cross sections were shown
on the vatershed base map for use in field surveys. Croas
sections of the flood plain were surveyed at the selected
locations {figure 7).

2., A fleld examination was made of all possible floodwater
retarding structure sites located stereoscopically. Sites
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which d1d not show good storage possibilities or in which
obstacles were encountered, making the site unfeasible from
an economic standpoint, were dropped from further considera-

tion.

A system of floodwater retarding structures was selscted
from the remaining sites for further consideration and

i} detalled survey, Plans of a floodwater retarding struc-
ture typical of those planned for the watershed are
illustrated by figures 2 and 2A,

3. Engineering surveys were started after agreemsnt was
reached with the sponsoring local organizations on loca-
tion of channels and floodwater retarding structure
sites to be studied. Topographic maps with L-foot con-
tour intervals and a scale of 1 inch = 660 feet were
developed on aerial photographs from engineering surveys
of the pool areas. Topography with & 2-foot contour
interval and a scale of 1 inch = 100 feet was developed
for each emergency spillway. These surveys provided the
necegsary dats to determine if the required sediment and
floodwater detention storage could be obtained, deter-
mine the installation cost, and the most econcmical
design for each structure. Criteria outlined in Engi-
neering Memorandum SCS-27 (Rsv.) and Texas State Manual
Supplement 24lil were used to determine the sediment and
floodwater detention storage requirements, structure
classification, and principal and emergency splllway
design.

Additional cross sections and profile information were
obtained to supplement valley section data to maeke
designs and cost estimates for stream channel improve-
ment.

4, Structure data tebles were developed to show for each
floodwater retarding structure and the multiple-purpose
structure the drainage area, storage capacity planned
for floodwater detention, sediment, and water supply
storage, release rate of the principal spillvay, emer-
gency spillwaey capecity, area inundated by the pools,
voluse of f1l1 in the dam, estimated cost, and other
pertinent data (tables 2 and 3). Tables were developed R
for stream channel improvement to show watershed aresa,
planned capacity, design datsa, volume of excavation,
estimated cost, and other pertinent data (tables 2 and

34).

5. The minimum floodwater detention volume is the expected
25-year frequency runoff for class (a) structures, the
X-year frequency runoff for class (b) structures, and
the 100-year frequency runoff for class (¢) structures
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as determined from the methods set forth in Chapter 21,
Section L, Hydrology, Part I, of the National Engineering
Handbook. The percent chance of use of the emergency
gpillvay was based on the above minimum detention require-
ments. Because of the relatively erodible nature of the
soils in the emergency spillways, additional detention
storage was planned in all sites, where feasible, to re-
duce the frequency of use of the spillwmy,

6. Appropriate spillway design and freeboard storms wers
selected from figures 1 through 6, Texas Engineering-
Hydrology Memorandum TX-l. Inflow hydrographs were devel-
oped by the methods set forth in the above memorandum.

All emergency spillway design data meet or exceed the
criteria contained in Engineering Memorandum SCS-27 (Rev.).
A digital computer was ueed to route the inflow hydrograph
through the reservoirs. Various combinations of spillway
vidths and depths were camputed to determine the most
economical structure.

T. Estimates were pade of the volume of £11] in the dame and
the costs of the structures. Total costs were determined
from a preliminary design and cost estimate of significant
individual items such as volume of embankment, principal
spillvay, clearing, and fencing. Unit prices were deter-
mined from recent conmtracts of structures in similar sites,
Conditions peculiar to an individual site such as wet exca=
vation and clearing of dense timber were considered. The
estimate of the volume of excavation for stream chanmel
improvement was made using the additional cross sections
surveyed. Where feasible, the natural channel was used
and considered in the estimate of excavation. Amount of
clearing was estimated from recent serial photographs,

Unit prices were determined from recent contracts.

Cost distribution tables were developed (table 2),
Hydrologic and Hydraulic

The following steps were taken as part of the hydrologic and hydraulic
investigations:

1. Basic meteorologic and hydrologic data were tabulated
from Climatologlieal Bulletins, U. S, Weather Bureau,
U. 3. Geological Survey Water Supply Papers, and local
records. These data were analyzed to determine average
precipitation depth-duration relationships, seasonal
distribution of precipitation, frequency of occurrence
of meteorological events, historical flood series,
rainfall-runoff-peak discharge relationships, and the
relationship of geology, soils, and climate-to-runoff
depth for single storm events.
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Engineering surveys were made of walley cross sections,
high water marks, bridges, and other data pertinent to
determining flood and sediment damages. The crogs sec-
tions were selected to represent the stream hydraulics
and flood plain area. Ewvaluation reaches were delineated
in a joint study with the economist,

Partial valley cross sections for planning stream channel
improvement were surveyed at approximately 1,000-foot

intervals on Mill Creek, Crocked Creek, and Giladon Creek
in the reachess where channel improvement was studied and

planned.

The before-project hydrologic conditions of the watershed
were determined on the basis of cover conditicns, land
treatment, soll groups, and crop distribution. The II-
Condition Curve number of 75 for the hydrologic soil-cover
complex vas determined from a 24 percent sample of the
watershed,

The after-project conditions were determined by analyzing
the results of the land treatment that would be applied
during the installation pericd. This study revealed that
a II-Condition Curve number of Th is applicable.

Cross sectlon rating curves were computed from field
survey data by the use of Manning's formula.

Runoff-peak discharge relationships were determined by
flood routing four volumes of runoff from 10-bhour rainfall
in accordance with procedures set forth in Technical Re-
lease 20, "Computer Program for Project Formulation,
Hydrology" (Central Technical Unit, Soil Conservation
Service).

Stage~area inundated curves were developed from field
survey data for each portion of the valley represented
by a cross section. Stage runoff-area imundated curves
were developed for each evaluation reach for existing
watershed conditions. Similar curves were developed

to show the effect of the system of floodwater retarding
structures and the additional benefits of an improved
channel in selected reaches.

The rainfall records from the Wille Point gage were
studied for the period 1915 through 1962, From a tabu-
lation of cumlative departure from normel precipitation,
the 20-year period 1924 through 1943 was determined to be
representative of normal precipitation on the watershed.
The historical evaluation series was developed from that
period, with individual events limited to a period of

2 days.
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Determinations were made of the area that would bave been
imundated by each storm of the evaluation series under
each of the following conditions:

a. The without-project conditions.

b. The installation of land treatment meagures
for watershed protectian.

¢c. The installation of land treatment measures
and floodwater retarding structures.

d. The installation of land treatment measures,
floodwater retarding structures, and stream
channel improvement.

The evaluation series comtained T2 storms that would cauge
flood damage at the smallest crosa Bection, an average of
approximstely four floods per year,

The runoff from the largest storm in the historical evalua-
tion flood series was routed to determine the maximum flood
plain area used in the computetions of dameges and benefits,

Proportioning of stream channel improvement was based on
stability, bedload, and tractive force considerations. The
selected design was planned to protect the flood plain from
damage by a storm which would produce a l.0-inch depth of
runoff from the uncontrolled portion of the watershed. The
capacity of the improved channel will carry the discharge
from 37 of the 72 storms which occurred in the historical
series.

Reservolr operation studies were made on the mltiple-purpose
Site No. 1 considering the following:

a. ©Storage data tables developed and plotted as
shown in figure 4,

b. The most critical drought period of record (calendar
years 1951 through April 1957).

¢. Gaged streamflow records for the Sabine River at
: the station near Emory, Texas.

d. Momthly rainfall records from the station .at Wills
Point, Texsas,

e. Gross lake surface evaporation was based on Texas
Water Commission data {Texas Board of Water Engineers'
Bulletin 6006), with adjustment for pan coefficient
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to conform with the data in the U, S. Department of
Comperce, Weather Bureau, Technical Paper No. 37.

f. Future water requirements were developed by the
consulting engineering firm and represent 100 per-
cent increase over the 1964 demands for the City.
Expected future monthly demands are shown in the
followlng tabulation:

Future Monthly Water Demands
Canton, Texas

Mouth Gallons Acre~Feet
January 5,800,000 18.8
February 6,800,000 21.6
March 7,000,000 22,4
April 6,800,000 21.5
May 11,200,000 35.1
June 15,000,000 46,5
July 12,200,000 38.4
August 12,500,000 39.3
September 10,100,000 31.8
October 8,400,000 26.2
November 6,500,000 20.9
December 6,300,000 20.1
Annual Totals 108,600,000 341.6

The operation studies were made through the selected period assuming recre-

ation independently and both purposes combined to determine the following:

.

b'

Minimum storage and surface area reached due to loss
by evaporation from the recreation pool.,

Minimum storage reached by the mmltiple-purpose pool
due to loss by evaporation and use by the City of
Canton.

The results of these operations were plotted and are shown as figure 5,
At the low point of supply during the drought period used in the gstudy,
municipal storage did not eancroach upon the pool allocated to recreation.

Sedimentation

~ Sedimentation investigations were made in accordance with procedures out-
lined in Technical Release No. 12, "Procedures for Computing Sediment

Requirements for Retarding Reservoirs," September 1959, U. S, Department

of Agriculture, Soil Conservation Service, and "Guide to Sedimentation

Investigations - South Reglonal Technical Service Area,” March 1965,

U. 5. Department of Agriculture, Soil Conservation Service, Fort Worth,

Texas.
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Sediment Source Studies

Sediment source studies were made in the dralinage areas of the 11 planned
floodwater retarding structures and the miltiple~purpose structure to
determine the 100-year sediment storage requirements. Detalled invegti-
gations were made in the drainage areas of three Planned floodwater re-
tarding structures and the mltiple-purpose structure. Estimates of
sediment production rates, based an similarity to drainage areas of struc-
tures which had been surveyed in detail, were made for the eight remaining

planned structures.

The detalled investigations and procedures used for determining sediment
rates consisted of:

1. Field mapping of land use, cover conditions, trestment, and
slope lengths,

2. TFileld investigations of gullies and stream channels to
determine lengths, depths, and estimated rates of annual

erosion.

3. Utilization of solls and slope data from soil survey photo-
graphs.

Lk, Tabulation of solls by slope in percent, slope length, land
use, and cover condition classes for use with the Musgrave

equation,
5+« Computation of sheet, gully, and streambank erosion.

6. Adjustments of present erosion rates to reflect the in-
stallation of planned land treatment.

7. Application of sediment delivery ratios and adjustments
for trap efficiency,

Allovance for density differences between soll in place and gsediment

were made for the required sediment storage volumes. These densities were
tased on volume weights ranging from 88 to 9k pounds per cubic foot (soil
in place) and 48 to 56 pounds per cuble foot (sediment).

Sediment allocation to the floodwater retarding structure pools were
based on the followlng:

Period of Structure Condition of Allocation

Deposition Pool Sediment Percent

First 50 years Sediment Submerged 5
Detention Aerated 25

Second 50 years Detention Aerated 100
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Allocation of sediment in the multiple-purpose structure was based on 40
percent deposition in the sediment pool, 40 percent in the municipal and
recreation pools, and 20 percent deposition in the detention pool.

Flood Plain Sediment, Scour, and Svamping Damages

The following investigations were made to determine the nature and extent
of physical dammge to the flood plain:

l. Examinations were made along each of the valley cross
gections (figure 7), making note of the depth and texture
of deposits, soil conditions, scour channels, swamping,
streanm channel aggradation or degradation, and other
pertinent factors contributing to flood plain demage.

2. Estimates of past physical flood plain damage were obtained
through interviews with landowners and operators.

3. Damage tables were developed to show percent damage by
texture and depth increments for sediment and by depth
and width for scour. Percent of damage assigned to
svamping caused by sediment deposits was estimated by
comparing crop and pasture production on damaged and
undamaged land.,

4, The areas of sediment, swanmping, and ascour dammges were
measured and tabulated by percent danmge categories.

5. The damage to the productive capacity of the flood plain
was assessed by percent for each type damage.

6. Damages were pummarized by evaluation reaches. Estimates
of recoverability of productive capacities were developed
from field stuldies and interviews with farmers.

7. Using the average anmal erosion rates as a basis,
sediment yields to the flood plain were estimmted by
sediment sources for present conditions, with land treat-
ment measures installed, and with land treatment and
structural measures installed.

Reductions in sediment yields were adjusted to reflect the relative
importance of each sediment source as a coantributor of damege. Tbe
reduction of monetary damage from overbank deposition and swamping was
based on reduction in sediment yield and reduction of area irundated.
The reduction of scour damage is based on reductions in depth and area
1nundated.

Channel Stability

Channel stability investigations were made on Mill, Giladon, and Crooked
Creeks. Field investigations included 33 borings along the proposed stream
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channel improvement. Borings ranged from 10 to 17 feet in depth and ex-
tended three to six feet below proposed grade. Fifteen representative soil
samples were selected for laboratory testing. These tests included me-

N chanical analysis, Atterberg limits, soluble salts, and percent of disper-
sion,

Solls encountered were dominantly cohesive sandy and silty clays (CL).

' The plasticity index of the clays ranged from 8 to 30, averaging about 20.
Occasional lenses of silty sand (SM) occur at proposed channel grade.
The 450 size of the non-cohesive material averages about 0.10 millimeter.

Streams of the watershed have carried extremely high sediment loads in
modern times and channel aggradation has been severe., These loads have
been drastically reduced since the 1950's as a result of conservation
treatment and changed land use from cropland to pastureland. Sediment
source studies indicate that the transport capacities of the channels
will be adequate to carry incoming sediment under project conditions.

Studies reveal that the Proposed channel improvement will be located
primarily on cohesive materials that have allowable tractive force values
ranging from 0.20 to 0.60 pound per square foot. Actual tractive forces
of the design channels are equal to or less than allowable values for

the cohesive materials in practically all instances. Allowable values

in the non-cohesive materials are less than 0.10 pound per square foot and
are exceeded by design tractive forces.

Design velocities of the proposed channels range from 4.2 to 5.5 feet per
second. These design velocities, with few exceptions, are less than the
allowable velocities (4.0 to 5.5 feet per second),

The tractive force and allowable velocity studles indicate that the pro-
posed channels will be stable in cohesive materials under design condi-

tions. Where occasional deposits of non-cohesive materials are exposed

at grade, minor bank erosion and channel entrenchment can be expected.

low to moderately dispersed solls oceur on Giladon Creek. This dispersion
1s not critical and special stabilizing measures are not necessary.

A high water table 1s present under most flood plein areas. This condi-
tion 1s not expected to adversely affect the stabllity of channel banks
or present special construction problems.

Geologic

Preliminary geologic investigations were made at each of the proposed
structure sites. These included studies of valley slopes, alluvium,
channel banks, and exposed geologic formations., Core drill equipment
was used at multiple-purpose structure Site No. 1. A portable power
auger was used at other sites for making borings to obtain preliminary
information on water tables, nature and extent of embankment materials,
foundation conditions, and type of material in the emergency spillways.
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All planned structures are locasted on outcrops of the Wilcox group of
lower Eocene age. This group is characterized by soft sandstones, sandy
clays, lignite beds, and compact, noncalcareous claystones. Massive
sandstone concretions, one to three feet thick and several feet long,

are common,

Description of Problems ~ Floodwater Retarding Structures

Soils overlying the geologic strata are classified as 8M, 5C, and CL,

Water table depths below the flood Plain range from S to 12 feet with
Tluctuations due to seasonal wet and dry periods. Ample building materials
of adequate quality are present above the wvater table within the sediment
Pool areas. Lignitic materials encountered should be excluded from the

embankment,

Spring flow from sandstone beds in the abutments oceurs at a number of
the sites, These beds and rermeable foundation materials will Probably
necessitate drainage measures at most site locations,

Materials in the emergency spillvay areas are primarily silty sands,
clayey sands, and sandy clays underlain by soft sandstones and claystones,
These materials are highly erodivle, and emergency splllway cuts should
be vegetated as soon as possible after construction.

Description of Problems - Multiple~Purpose Structure Site No. 1

Bedrock of this site consists mostly of soft claystones and sandstones.
Soils developed above bedrock consist of silty sands, sandy clays, and
sllty clays. Some of the claystone in the flood plain contains thin

lignite laminations.

A high water table in the flood Plain will limit borrow depths at 6 to 10
feet adjacent to stream channels in the borrow area. Silty sands and
sandy clays are the principal materials available for embankment use,

A large volume of the 11l requirement will be met from excavation in
the emergency spillway area which will be 100 percent common, Sandstone,
claystone, and sandy clay covered by a thin mantle of silty sand are the
principal materials available from the spilivay area. The sandy clay
and claystone are sultable for use in the interior portion of the dam
and the sand and sandstone are sultable in the outer portion of the 111,

A near positive cutoff can be obtained at relatively shallow depths on
the abutments and at depths ranging from 14 to 22 feet in the flood
Plain. Some wet excavation will be necessary in the flood plain.

Further Investigations

Detailed investigations, including exploration with core drilling equip~
ment, will be made at all sites prior to construction. Lsboratory tests
will be performed to determine the suitability and handling of embank-
ment and foundation materials.
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Evaluation of Dameges

For evaluation purposes, the flood plain was divided into reaches based
on significant differences in land use, drainage pattern, and character-

the flood plain, yield date and expected changes in land uge with struc-
tural measures installed,

This information was recorded on schedules covering approximately 60
percent of the flood plain. Data from these schedules, as well as infor-
mation from local agricultural technicians, were used as a basis for
making the necessary estimtes used in economic evaluations.

Flood plain land use was mapped in the field, and each reach was evalu-
ated separately on the basis of its own composite damageable value and
characteristics of flooding. Crop and pasture damagen were calculated
from the combined effects of ares and depth of flooding and season of

The "Historical Series” method of calculation of damages was used, and
the occurrence of more than one flood in a growing season was considered
in determining crop and pasture damage, The computed damages were dig-
counted for the recurrence with allowance for partial recovery of crops
between floods.

Other agricultural damage to fences, levees, and farnm roads, livestock
losses, and the cost of removing debris fram fields were estimated from
information collected in the field., Damage was assoclated with area and
depth of flooding for each storm in the series by reaches.

Road and bridge damages were based on information from the County Com-
missioners, Texas Highway Department employees, and residents of the

Monetery damages to the flood Plain from scour and overbank deposition
were based on the wvalue of production losses. Scour damage reductions
were related to the area of flooding, and influenced by the increased

scouring effect from deeper flows, Reduction in monetary damages from
sediment deposition 1s based on the effectiveness of land treatment
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Indirect dameges involve such items as additional travel time for farmers
in transporting products and famm equipment, delay of school busses and
mil deliveries, cost of extra feed for livestock, loss of benefits from

’ grazing, and other related items., Based upon information obtained and
data from other watersheds previously analyred, it was decided that 1o
percent of the direct damage be used for this egtimate,

- Evaluation of More Intensive Iand Use

During field Investigations, farmers were asked what changes had been
made in their flood plain land use as a result of past flooding, It was
found that some cropland has been returned to pasture as a result of
flooding and crops less susceptible to damage were belng planted. They
vere also asked what changes they would make in their use of the flood
plain if flooding were reduced. Farmers indicated that when flooding

is reduced, woods and brush will be cleared. This land, plus some of the
open pastureland, will be planted to hay and coastal bermudagrass.

Estimates of benefits from more intensive land use of the flood rlain
were based on changes indicated by farmers, land capabllities, and the
general agricultural ecomomy. Consideration vas given for added damage
expected to the higher value production from the remaining flooding.
Additional costs of production, harvesting, and associated costs were
deducted from the expected increasse in production., Benefits were dis-
counted to allow for a S-year lag in accrual. Prices were adjusted to
long~term levels, The average anmal net benefits from intensification
are estimated to be $36,17hk, This estimate reflects a very moderate
degree of intensification, end one which would be exceeded during the
life of the project.

Recreation Benefits

Incidental recreastion benefits are expected to occur at the floodwater
retarding structures open for Public use. Fleld studies indicated a
need for additional recreational facilities in the area. Thege benefits
were estimated based on experience data from structures installed in

nearby watersheds,

A gross value of 50 cents per visitor day was used to evaluate the 3,500
visitor days of recreation. The gross benefite of $1,750 was reduced to
$1,2% to allow for assoclated coste. This gross berefit was reduced to
$1,019 of present average amual net benefits by discounting for a S=year
period to attain full level of use and & decline of benefits to zero from
the 50th to the 75th year.

The estimate of visitor days of recreational use in miltiple-purpose Site
No. 1 was based on population within 50 miles or one hour driving dis-
tance from the site and the use of other recreational faci{lities in the
area. A wvalue of $1.50 per expected visitor day was used for estimating
recreation benefits in Site No. 1
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Recreational development at the mltiple-purpose reservoir will provide
facilities for fishing, swimming, boating, and Picnicking. Relatively
short, mild winter seasons will permit some type of recreation at thisg
» location throughout most of the Year. Peak recreational use ig expected
during the period May through August. It 1is estimated that approxi-
mately 25,000 people will benefit from the development anmually. Special
wveek-ends during the period of high use and holidays will be the days of
* more intensive use of recreational facilities. It is estimated that
more than 350 people will visit the area on peak days., Minimum basic
facilities to accomodate these visitors are provided by this plan.

Non-Agricultural Water Management

Benefits from mumnicipal water storage in Site No. 1 were estimated to be
equivalent to the annual cost for an alternate site for this purpose
alone,

Redevelopment Benefits

Redevelopment benefits which would accrue during project instellation and
from operation and maintenance were calculated by applying prevailing
wage rates to the amount of local labor by clesses and types that will be
used by comtractors. This estimate was converted to an average annual
equivalent value by the application of appropriate amortization factors.
The estimate of the amount of local labor which will be used was based on
an analysis of recent contracts. Van Zandt County has been designated

88 a county eligible for assistance under provisions of the Economic

Development Act.

Negative Project Benefits

Areas that will be used for project construction and areas to be inundated
by pools of reservoirs were excluded from damage calculations., Net in-
come from production to be lost in these areas after installation of the
project was compared with the appraised value of the land amortized over
the period of project life. No production in sediment pools was consid-
ered and the land covered by detention pools and spoil from channel im-
provement was assumed to be grassland under project conditions. The
annual value of the 1086 of net income fram these areas was less than the
amortized value of the land; therefore, the easement value was used in

economic Justification,

Secondary Benefits

Secondary benefits stemmng from the project were estimated to equal 10

percent of direct primary benefits, including those from reduction of
damages (except indirect), more intensive land use, incidental, municipal
water, and recreation, Secondary benefits induced by the project were
considered as 10 percent of the increased cost of production with inten-
sification of the flood plain after installation of the project.
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Fish and Wildlife Invegtigations

The Bureau of Sport Fisheries and Wildlife, in cooperation with the
Texas Parks and Wildlife Department, has completed a reconnaissance study
of Mill Creek Watershed in Van Zandt County, Texas.

Principal fish specles in the waterghed include largemouth bass, bluegill,
green sunfish, black bullhead, and channel catfish,

Without the project, there is little fish habitat of importance in the
project area. Mill, Giladon, and Crocked Creeks are permesnent streams,
but recelve only moderate fishing due to lack of public access. The
other project streams are dry more than 50 percent of the time and fish-
ing is insignificant. Some fishing occurs in the 621 existing farm ponds,
but is restricted primarily to landowners and their friends.

No compercial fishery exists in the watershed and nome would be expected
to develop in the future.

The construction and operation of 11 floodwater retarding structures,

332 farm ponds, and the multiple-purpose reservolr would provide important
fish habitat and greatly increase fishing in the watershed. The multiple-~
purpose reservolr, with its access roads and recreational facilities,
would be the most important sport fishery in the project area. Some

sport fishing would occur in the floodwater retarding reservolrs and
posgibly in the farm ponds. These impoundments would be on private lands
and public access would be by landowner's permission.

With the project, the multiple~purpose reservoir to be constructed near
the town of Canton would be expected to receive about 10,000 man-days of

fishing annually.
No commercial fishery would be expected to develop with the project.

Wildlife of importance In the watershed include bobwhites, mourning doves,
cottontalls, squirrels, raccoons, minks, skunks, and opossums.

Wildlife cover in the project area is extremely scarce. The loss of
cover has been due primarily to extensive farming and, to a lesser ex-
tent, cattle grazing.

Bobwhites and mourning doves receive moderate hunting., Hunting for other
specles 18 almost nonexdstamt. Without the project, these conditions
would not be expected to change significamtly in the future.

Ko fur trapping occurs in the watershed and none would be expected in
the future.

With the project, land treatment measures such as conservation cropping
systems and pasture and hayland plantings would improve wildlife habitat
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for most upland game. Flood protection on the flood plain below the
structures would improve wildlife habitat, particularly for groundnesting

specles.

The floodwater retarding reservoirs, the multiple-purpose reservolr, and
farm ponds would be beneficial to wildlife, especially bobwhites and
mowrning doves, as a source of drinking water., Migrating waterfowl would
use these impoundments as resting areas.

Stream channel improvement of Mill and Giladon Creeks would destroy
woody vegetation valusble to wildlife, particularly for squirrels.

There are certain remedial procedures that could be followed during the
construction phase of the project that would minimize habitat destruction
and in some instances improve habitat.

During enlargement of the stream channel the clearing of woody vegetation
should be kept to an absolute minimum consistent with project objectives.

Upon completion of the floodwater retarding structures and the miltiple~
purpose reservoir, and prior to impoundment of water, the barren land
and borrow areas in the reservoir basins should be planted to grasses or
grains adaptable to the area. Such plantings would improve fish habitat
by reducing soil erosion and silt deposition, decreasing turbidity, and
lmproving initial fertility of the reservoir waters.

When practicable, the floodwater retarding reservoirs should be fenced
to prevent muddying of the water by livestock. If required, watering
devices should be installed below the dams and outside of the enclosures.

The multiple~purpose reservoir and floodwater retarding reservoirs
should be stocked with fish as recommended by the Texas Parks and Wild-

life Department.
It is recommended:

1. That clearing of wvegetation be kept at a minimm during
stream channel improvement work.

2. That upon completion and prior to impoundment , the basins
of the floodwater retarding reservoirs and the multiple-
purpose reservoir be planted to grasses or grains adaptable
to the area.

3. That when practicable, the floodwater retarding reservoirs
be fenced and, if necessary, a livestock watering device be
installed outside of the fenced enclosures,

4, That the multiple-purpose reservoir and floodwater retard-
ing reservoirs be stocked with fish as recommended by the
Texas Parks and Wildlife Department.

4.21862 B-68




The above recommendations are in conformance with U. S. Department of
Agriculture, Soil Conservation Service Biology Memorandum~7 {Rev. 1),
National Standards for Blology Practices. If adopted as a part of the
plan of development, losses of wildlife habitat would be mitigated and
additionally, fish and wildlife benefits would accrue to the project.

A detalled study of the watershed by the Bureau of Sport Fisheries and
Wildlife is not considered necessary at this time. Should the sponsore
desire detalled information on planning for wildlife habitat improvemer
our Bureau, in cooperation wlth the Texas Parks and Wildlife Department
would be happy to be of further assistance.
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FENCE LEGEND

—————C———— New fence fo be constructed under this contract.

—— 8 Fence in construction sres fo be removed
#nd salvaged by the Contractor.

Emergency Spillway Diversion: /8* effective heigh, 2 0
3 sige siopes, minimum base, 13! Lost of giversion 1e 9 o
fo be subsidizry lo-ofbar jfams of worh,

Sta.24000n Eof Prineipal Spillway
e Sta, /400 on toFf Dam
S

20°'Bearm EL6/6.0 4

S

Downsiream foe

AN PP et
Xg FILE= T
5&——‘ 2 i

A minimum of G kpsoil fo be placed in
Emergency Spillway and o0 ol Compacied
reas® See Ihe specifications. -

| [Appmx!mafe Ground Line

D= 00 <
-~ 25% D" o
<

&40

S5¥s0

Emergency
Spillway
Diversion

659

e
N
&30 ,,,5
4
Hig

£1.639.0
£le33.0

Sha.

620

£46 Finished Gra

4 Wire Gap

/?t:‘ Y
in 30! Fence

s/0

gree

UpSiream Toe

of Emerglenicy
Spillway £ 5ts.

Sta. 525 on leffside

1319350n tof Dam

T
Stz 8266 ;

A El607.6

600
2+00 £+00 &+00 grac

Tongant PROFILE ON ¢ OF EMERGENCY SPILLWAY

Sz 3190

EMERGENCY SPILI waY

1200

CURVE DATA
4 =138
D = 7600
PLAN OF EMBANKMENT AND SPILLWAYS f f;-';?,'
-4 g 200 300 400 00 7 P L. - 5tz j,xoo .
y Approximate
PT »Sfast80 jeor :
ScaLE N FreT . |——-| £t Ground Line £
Left Dike /
650 ! W I ' ] | 50.0
f
SFa. 5435 Topof Dam E.643.7 . Sta. 13476.5 rEmergency Left Dike Nofe:
j 6424 \I'gf"'gmo to 5k, JHDOI/ feszs } . 54"5‘:.’;:‘” Approximate Sta.5 +00 to Embankment. El.642.5 .
=T N
540 ~ Emergency Spillway Crest £1639.0 7 &t
X 7 24 \
N _ . 4 |
S " Approximate Ground Line // En{ergfenté(v . Right Dike Note:
eso - . [ Spillwey f"fé* o-"f'g*“’” Approximate Sta. 5+/2 to Ska. 550 . 642.5
@ N [ Principel Spiljway Crest £ 628.3 7] — — 4 revelves fo L of Sam Grade fap of Oike uniformly from F.642.5 @ 53, 5¢50
\‘-‘ ’f' htre'i:m czannel blanks within the limits nf‘ the emhanhmez} ‘shall fo 5‘0r‘9bo“’f’ad‘wdppro”mak $ta. 6100,
~ . e ed to a slope not steeper than 2; i to b P . . . .
e s the channel Sailable sxcavaiaé meterial hay be useq in the ° Materinl foraing Dike shall be placed and paid
520 e Pl embankmenl as direcied by the Engineer. Cosl of this channel a5 "Compacted Fiti¥
\ - <1 18 / slop‘l_nq where required, shall he paid as "Stream Channel Clean-
R Fr_m Pipe out.
il TYPICAL SECTION EMERGENCY SPILLWAY
s/0 ~. My | Nore: Corrpleds S0/t ard foundefion
. L. / e~ — o vestigation dalte fogetber with
Approximele Limifs loboratory fosl oeto sre aveliioble
of Cufoff Trench fn SC.5 fFald can.ffrucf/'a.? offrice 10O
so0 J farrew;lfw by _ﬂml!pecffw-‘ biofers. MATERIAL PLACEMENT DATA
|
s+o00 gtoo toteo 12400 14400 EMBANKMENT SECTION SDURCE OF FILL MATERIAL LAB. TEST nE%’S.’é‘Eé'&"rs
Lab.
. Modi/isd  [Min.Ds Maistyure
PROFILE ON OF DAM .- . Dents Qansity | R Curve
¢ OF O Bescriptian Lozation O T R L R R
From | Ya | Dan. [Most | &u #t. [From [ To Na.
Rorirow 0 | & lnslisglioes [ i60 Up | 1
o Any Section Borrow 6 (/2 (mas|nc|iw0rs [130|Up | 2
bl Barrow 7 |12 slsslico.s |10l Up | 3

Emergency Spiliway Crest E/,639.0

Principal Spiitwey Crest Ef 628.3

_/ \.'Z'Berm FL628.3

20'Berm £1.616.0

Notes | Materis/ from required exeavation may be used for "Compacted Fill,"
wlth compaetion requirements and jimits of placement meoisture

being the same as for similiar materisf from the borrow area.

i upstraam

2 Flece wealhered imestone from Emergency ?}//w;/ 7,
r/ecens meferials,

berm £ use fhe seme compactive sffors 25 /5 vsed’ on o

> /
12’
Min.

TYPICAL SECTION

3. M6 ypward Limifs of placament moisture ore asieblished Ypper
Zimits of plecement mo f'sr‘ye will be establishad Shring conskruetion
by fhe enginees; based on e morkebility aspeche of materivk being
Ploeadin Fhe i and the densifies rescbed
4. Maximum dry density,optimum meisture,minimum accepfable dry densily snd
moisture range shown dre for material psrhicles passing the number 4 sieve.

EMBANKMENT DATA

Emergency Spiliway.
Crest H639.0

Joserr B Hannis

J. SPENCER WHITE

Principal
Spiliway
Crast £1 62B.3

Approx. timits
Borrow Areas

Jim Howel
EsTars

of

Farm Aosd 5937
x

Structure Site No.324 is localed
approximately 4.5 miles west of

Awna Collin County, Texas .

VICINITY MAP 8

GENERAL PLAN OF RESERVOIR

2440

4] 660 i3 o | PEO
SealE N FEET
SURFACE STORMAGE
Euevarion AcRES | AcRe FEET] INCHES
618 0.5 [] .Of
[ ¥4 3.0 ] 28
626 7.0 28 98
628.3 10.0 48 i.70
630 .5 65 2.3)
634 152 F] 4./2
638 20.¢ 188 5.67
639 22.0 2o 7.45
&42 2.5 283 1c.68
7op of Do (Effactive) Elev. 642.4
Lrnaryerncy Spiliuey Cresfflav,  £39.C
Prireipsl Spiffwsy Crest Elev, 628.3
Sediment Peol Llev, 628.3
Dra/nsge Area, Acras 338
sdiment Storage, Acre Feef 24
Floodwaler Sforage, AcreFee? 156
Maox frnergency Seiffwey Cap, cf5.722

Figure 2
TYPICAL

GENERAL PLAN AND PROFILE

FLOODWATER RETARDING STRUCTURE

U. 8. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Cala

el tmw:@{»g’w/n:v;{q'mmmw-"'

L.L. 10-64
B ey cH i Pt
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Excevate open ohanrel From 2 Ff below
invart of oulfall pipe on uniform grade

. ) fo netural drain @ approx. 5t 3450, fo be
Construet Earth Fill to fimits pid as *Channel Excevation”.
l shown @ fi- 627.3 . Fill to be
tlgssed s *Compacrfed Fill *
l',l ] ’
~
Downsfream Foe e
b’ Top of
252 R Berm Sta. 2400 or ¢ of Principal Spillway
oy &= 5k 11400 on $of Dam
) 25! ™~ 2.5/ 25:4 FX . \
- - - T = 1 : 1 ! ¥ 7 ; = I I = — T =, 3 -
, -~
‘g, 1207 "0 Yof Pipe Support
N
™
I
|
N}
X/Upsﬂ'esm Toe PLAN
Corrughfed Mefo! Fipe
ar o (Min)

Anti~Vorfex Deck

Principe! Spillway Crest £l 628.3 -7

Emergency Spillway Crest £1.1639.0 4

Jop of Dam FL643.7
[ /(A.ansnce for scFlement included)

12! Berm

12¢ 247 Weir Nofck, See Datai! on Sheef 5
f E/628.3 |

|

e & o0f Darn

5-Anti-Seep Collars @ 20.0'c.e. —

24"x 48" 1.0'Principal Spiliway Inlet

12*5/id'e Gate Inv. El 6218

EL&19.0

Sta. i f69
EL61TC

Excavate for Conduft Foundstion with
3! side slopes and 12 F1. bottom width
fo approximate lmits shown and back-
£ilf prior fo excavating Cutoff Trench,
Excavation to be paid 85 "Cufoff Trench
Excavalion’ Backfill fo be paid &s
"Compacted Fill".

Stz 1424
Inv. £, 621,30

5t 14394

oo’
Approximate Ground Line

A

N
Shaped earthe,
bk
Cosf of shaping bedding prior bo plecing pive shsli be
ricluced /b‘gf;’g’ price iff for /187 c’;rm afep rretel pive.
TYPICAL SECTION
BEDDING

S$ta. 2130
El 6/3.5

Ste. 2406

EL609.0
El 608.0

Impervious Core: Excavale Cutolf? Tranch
with [/ Side sigpes and 12 FF bofforn widfh
to approximate fimif shown an"Profife on £
of vam Id

190.0' of I8* Dio Typa I, Class 2,16 gage, galvanized, close riveted, bituminaus coafed, asbastos bonded,

She. 3403
EL 615

]

~

¥[8

nig

2"%' X

&

corrugated sheet metal pipe with special water tHght band couplers, (1-10'starfer st iniet and g9-20.0"sections.)

SECTION
PRINCIPAL SPILLWAY

Figure 2a
TYPICAL
FLOODWATER RETARDING STRUCTURE
STRUCTURE PLAN AND SECTION

U. 8. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
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AREA 2

AREA 3

AREA Y4

AREA &

AREA ©

CITY OF CANTON

LEGEND

Paved. Road

County Road

Proposed Road

Limit of Public Access Area
Planned Boat Ramp
Planned Boat Dock

Picnic, Sanitary, Boat Ramp,
and Parking.

Picnic, Boat Dock, Parking, and
Well and distribution System
for Areas 1,2, and 3.

Picnic, Sanitary, Boat Ramp,
Boat Dock, and Parking,

Boat Ramp and Parking.
Picnic, Sanitary, and Parking,

Picnic, Boat Dock, Parking,
and Well and distribution
System for Areas 5 and 6,
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MUNICIPAL AND
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SPILLWAY CREST + 2 FEET
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(MAKIMUM FLOW LINE)
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FIGURE 6

RECREATIONAL DEVELOPMENT
MULTIPLE PURPOSE STRUCTURE - SITE NO. |
MILL CREEK WATERSHED
SUBWATERSHED OF THE SABINE RIVER WATERSHED
VAN ZANDT COUNTY, TEXAS

il. 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

TEMPLE TEXAS



Sr-a20

uolisas ssodo Kajpp
abpwog Jnosg
afpwpQg juaswipag
Bbpwp(Q MN03g g LUaUWNPag JaIDMPOO4 JO AUINO
: o
AlDpunog payssalom
Aialawan

Ano

ya1nys

AUl Jamoy

aury adig

proi|toy

pooy {Jla

pPnCy pasping pipH
ppoy paApy

aN3s37




63

O¥681-U-p v9-bI-P §9-81-1 posway

BA6L AAL "HINOM LUOL-SOS-YO5R

Ponz-d-+ 992 99-8 A3y

IwE
| S——— ————————— —— — ]

STM € z 1 o

SYIEL 'TdNAL

ADIANIS NOILLYAHISNOD T10S
JYNLINSIHSY 46 INTWLHYJIA S N

YNYISINOT NV SvX3al
NISYE d3AIY INIGVS 3HL 40 AIHSYILVMENS

SWELL ALNNOD LONVZ NYA
3IHSYHILVM M3I3HD TN
dVN 133r0dd
g 3JdNnoid

Juawaaosdw| 1aUUDYYH
Jzquiny aiig 0 -2 2E
palijauag peay

anpnys AQ pat|oajuo) Dasy

{1odidiuny W “UOHDIITAY Y)
sanjonyg asodind 2jdrjjnw

aanjanayg buipioyesy teiompool4

AIDPUNOR PAYSIBIDN o e
abouioag

o] buiysixy
Kiajowa)d

yaanyy 3

umo

aup] Jamod

aur adig

LT

pooy {a1d

PDOY PRINLING PIDH
pooy paADd

aN3I9 3N

GE-82E

OF-ZE

.l.fl..fllhu =1

e, e tta, | .

Sr-.2E

dViN  NOILYO0T

LN
£8'G
t96
90¢
€8l
G272
i1
8ge
8y
6EE
L6'2
A L6

SV X 3 1

"z —

“Qurﬂmuhdt' hEE IRl ]

“TW DS

-

| sbupdg
CITELYY

G

05-256

evel
lele
0219
81¢1
(AN
Ot
206

€SS
2992
oL1¢e
1061
8029

SI90V

-

-vanohmmg

:




