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WATERSHED WORK PLAN AGREEMENT 

between the 

San Diego-Agua Dulce Soil Conservation District 
Local Organization 

Duval Coun~ CommissioneTS Court 
Local Organization 

Jtm Wells County Commissioners Court 
Local Organization 

Nueces County Commissioners Court 

City of Bishop 

In the State of Texas 
~~------~~--------------~--------~ (hereinafter referred to as the Sponsoring Local Organization) 

and the 

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

Whereas , application has heretofore been made to the Secretary of 
Agriculture by the Sponsoring Local Organization for assistance in pre­
paring a plan for works of improvement for the Chiltipin-San Fernando 

Creek Watershed, State of Texas 
under the authority of the Watershed Protection and Flood Prevention Act 
(Public Law 566, 83d Congress; 68 Stat . 666), as amended by the Act of 
August 7, 1956 (Public Law 1018, 84th Congress; 70 Stat. 1088); 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 has been developed through the cooperative efforts of 
the Sponsoring Local Organization and the Service a mutually satisfactory 
plan for works of improvement for the Cbiltipin•San Fernando 
~----~~C~r~e~e~k~-- Watershed, State of Texas , 
hereinafter referred to as the watershed work plan, which plan is annexed 
to and made a part of this agreement; 

USDA-SCS-Ft.Worth,Tex. - 1958 
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Now, therefore, in view of the foregoing considerations, the Sponsor­
ing Local Organization and the Secretary of Agriculture, through the 
Service, hereby agree on the watershed work plan, and further agree that 
the works of improvement as set forth in said plan will be installed, 
within 5 years, and operated and maintained substantially 
in accordance with the terms, conditions, and stipulations provided for 
therein . 

It is mutually agreed that in installing and operating and maintain­
ing the works of improvement described in the watershed work plen: 

1. The Sponsoring Local Organization will acquire without cost 
to the Federal Government such land, easements, or rights­
of-way as will be needed in connection with the works of 
improvement. (Estimated cost $ 219 , 813 .) 

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

3 . The percentages of construction costs of structural measures 
and land treatment measures for flood prevention to be paid 
by the Sponsoring Local Organization and by the Service are 
as follows: 

Sponsoring 
Works of Local Estimated 

ImErovement Organization Service Construction Cost 
(percent) (percent) (dollars) 

Floodwater Retarding 0 100 876,683 
Structures 

20.35 Miles Channel 0 100 173,946 
Improvement 

5.7 Miles Levee 0 100 15,030 

3.5 Miles Levee and 0 100 84,302 
Channel Improvement 

1,149,961 



The Sponsoring Local Organization will pay all of the costs 
allocated to purposes other than flood prevention, and irri­
gation, drainage, and other agricultural water management . 

4 . The Servi.ce will bear the cost of all installation services 
applicable to works of improvement for flood prevention. 
(Estimated cost $ 358,575 .) 

The Service will bear percent of the cost of installa-
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tion services applicable to works of improvement for agricul­
tural water management and the Sponsoring Local Organization 
will bear percent of the cost o-f such services. 
(Estimated cost $ .) 

The Sponsoring Local Organization will bear the cost of 
all installation services applicable to works of improve­
ment for nonagricultural water management. (EstUnated 
cost $ . ) 

5. The Sponsoring Local Organization will bear the costs of 
administering contracts . (Estimated cost $ 6, 500 . ) 

6. The Sponsoring Local Organization will obtain agreements 
from owners of not less than 50 percent of the land above 
each floodwater retarding structure that they will carry 
out conservation farm or ranch plans on their land. 

7. The Sponsoring Local Organization will provide assistance 
to landowners and operators to assure the installation of 
the land treatment measures shown in the watershed work 
plan. 

8 . The Sponsoring Local Organization will encourage land­
owners and operators to operate and maintain the land 
treatment measures for the protection and improvement of 
the watershed. 

9. The Sponsoring Local Organization will be responsible for 
the operation and maintenance of the structural works of 
improvement by actually performing the work or arranging 
for such work in accordance with agreements to be entered 
into prior to issuing invitations to bid for construction 
work . 

10 . The costs shown in this agreement represent preliminary 
estimates . In finally determining the costs to be borne 
by the ·parties hereto, the actual costs incurred in the 
installation of works of improvement will be used. 



11. This agreement does not constitute a financial document 
to serve as a basis for the obligation of Federal funds, 
and financial and other assistance to be furnished by the 
Service in carrying out the watershed work plan is contin­
gent on the appropriation of funds for this purpose. 
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Where there is a Federal contribution to the construction cost 
of works of improvement, a separate agreement in connection 
with each construction contract will be entered into between 
the Service and the Sponsoring Local Organization prior to the 
issuance of the invitation to bid. Such agreement will set 
forth in detail the financial and working arrangements and 
other conditions that are applicable to the specific works of 
improvement . 

12. The watershed work plan may be amended or revised, and this 
agreement may be modified or terminated, only by mutual agree­
ment of the parties hereto. 

13. No member of or delegate to Congress, or resident commissioner, 
shall be admitted to any share or part of this agreement , or 
to any benefit that may arise t herefrom; but this provision 
shall not be construed to extend to this agreement if made 
with a corporation for its general benefit . 

San Oiego-Aspa Dulce Soil Conservation District 
Local Organization 

By 

Title~ 
Date _______ J_u~ly~2_4~,~1_9_5_8 __________ _____ 

The signing of this agreement was authorized by a resolution of the govern-
ing body of the San Oiego-Agua Dulce Soil Conservation District 

Local Organization 

Date ______ J_u_ly~2_4_, __ 1_9s_a ____________ ____ 
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Date July 24, 1958 

The signing of this agreement was authorized by a resolution of the 
governing body of the Duval County Commissioners Court 

Local Organization 

adopted at a meeting held on _____________ Ju __ l~y __ 24~,_1_9_5_8 ________________ __ 

JUn Wells County Commissioners Court 
Local Organization 

By ;lt&~.L~hfA. (j-r. 
Title C!H..&q f-J?L 
Date July 24, 19 

The signing of this agreement was authorized by a resolution of the 
governing body of the Jim Wells County Commissioners Court 

Local Organization 

adopted at a meeting held on ------------~J_u_lLy--2~4~,_1_9_5~8------------------
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County Commissioners Court 
al Organization 

Date ________ J_u_l~y~2_4~, __ 1_9_58 __________ ___ 

The signing of this agreement was authorized by a resolution of the govern-
ing body of the Nueces County Commissioners Court 

Local Organization 

adopted at a meeting held on --------------~~O~~~t~.Q~b_e_r_. ~l~4~1LJ~l~9~5~r· ____ __ 

~!ftrf~. ;: ~ 
~~~~ 

Date July 24, 1958 ~ ~ . ~ 

City of Bishop 

::t~l~ 
< 

Date July 24, 1958 

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

Local Organization 

Date ____ J_u_l...:..y_2_4_, _1_9_5_8 ____ _ 

Service 
of Agriculture 
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SECTION 1 

WATERSHED WORK PLAN 

CHILTIPIN-SAN FERNANDO WATERSHED 
Duval, Jim Wells, Nueces and Kleberg Counties, Texas 

May 1958 

SUMMARY OF PLAN 

General Summary 

The work plan for watershed protection and flood prevention for the Chiltipin­
San Fernando Creeks watershed was prepared by the San Diego-Agua Dulce Soil 
Conservation District and the Commissioners Courts of Duval, Jtm Wells and 
Nueces Counties and the city of Bishop as cosponsoring organizations. Tech­
nical assistance was provided by the Soil Conservation Service of the United 
States Department of Agriculture. 

The work plan covers an area of approximately 337 square miles, or 215,740 
acres, in Duval, Jim Wells, Nueces, and Kleberg Counties. Approximately 
38.7 percent of the watershed is cropland, 58.4 percent is grassland and 
2.9 percent is in miscellaneous uses, such as towns, industrial areas, 
roads, stream channels, and railroads. 

There are no Federal lands in the watershed. 

The work plan proposes installing, in a 5-year period, a project for the 
protection and development of the watershed at a total estimated installa­
tion cost of $2,871,640. The share of this cost to be borne by other than 
Public Law 566 funds is $1,338,104 . In addition, local interest will bear 
the entire cost of operation and maintenance, with a capitalized value of 
$242, 186. Of the total project cost of $3,113,826, the other than Public 
Law 566 share will be $1,580,290, and the Public Law 566 share will be 
$1,533,536. 

Land Treatment Measures 

The cost for land treatment measures is estimated to be $1,136,791, of 
which the other than Public Law 566 share is $1,111,791, including 
$34,175 to be spent by the Soil Conservation Service under its going 
program for technical assistance during the project period. The Public 
Law 566 share, consisting entirely of accelerated technical assistance is 
$25,000. The work plan includes only the land treatment measures that will 
be installed during the 5-year project period. 

Structural Measures 

The structural measures included in the plan consist of 9 floodwater retard­
ing structures, 20.35 miles of channel improvement, 5.7 miles of levee, and 
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3.5 ~iles of levee in combination with channel ilnprovement for urban protec­
tion for the city of Bishop. The 9 structures will have a total sediment 
storage and floodwater detention capacity of 27,929 acre-feet. The total 
cost of these measures, including the capitalized value of operation and 
maintenance, is $1,977,035, of which the local share is $468,499, and the 
Public Law 566 share $1,5081 536. The local share of the cost of structural 
measures includes: land, easements, and rights-of-way, 46.9 percent; operation 
and maintenance, 51.7 percent; and administering contracts, 1.4 percent. The 
project will be installed during a 5-year period. 

Damages and Benefits 

The estimated average annual floodwater, sediment, erosion and indirect 
damage without the project is $1161 880. The estimated average annual damage 
with the project, including land treatment and structural measures, is 
$23,049. The average annual primary benefits accruing to structural measures 
in this watershed are $75,893 (table 7). Structural measures in the San Diego­
Rosita Creeks watershed (figure 1) account for $33 1 980 of the reduction in 
damag~ occurring in the Chiltipin-San Fernando Creeks watershed (item 6, 
below) and are not credited to the structural measures in this watershed. 
On the other hand, structural measure~ in the Chiltipin-San Fernando Creeks 
watershed reduce damages in other interrelated watersheds by $23,395 (item 
5). Benefits are distributed as follows: 

1. Floodwater damage reduction 

2 . Sediment damage reduction 

3. Erosion damage reduction 

4. Indirect damage reduction 

5. Add benefits from outside project area: 

Agua Dulce Creek watershed 
Agua Dulce Laterals Watershed 

6. Deduct benefits accruing to Chiltipin-San 
Fernando Creek watershed but creditable 
to works of improvement in San Diego­
Rosita Creeks watershed 

Total 

33,980 

The ratio of the average annual benefits creditable to works of improvements 
in this watershed ($75,893) to the average annual cost of structural measures 
in this watershed($69,704) is 1.1 to 1. 

The total benefits of land treatment measures were not evaluated in monetary 
terms since experience has shown that these soil and water conservation 
measures produce benefits in excess of their costs. 
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Provisions for Financing Construction 

The Commissioners Courts of Duval, Jim Wells and Nueces Counties have powers 
of taxation and eminent domain under applicable State laws. An ad valorem 
tax has been voted in these counties for the purpose of flood control and is 
presently being collected. This revenue is adequate and will be available 
for financing the local share of the structural cost. 

Qperation and Maintenance 

Land treatment measures will be installed, operated and maintained by the 
landowners or operators of the farms under agreement with the San Diego­
Agua Dulce Soil Conservation District. The 9 floodwater retarding struc­
tures, 20.35 miles of channel improvement and 5. 7 miles of levee will be 
operated and maintained jointly by the Commissioners Courts of Duval, Jim 
Wells, and Nueces Counties, which have legal authority to raise and expend 
funds for this purpose. The 3.5 miles of levee and channel improvement· for 
urban protection will be operated and maintained jointly by the Commissioners 
Court of Nueces County and the city of Bishop. The city of Bishop also has 
legal authority to raise and expend funds for this purpose. The estimated 
average annual cost of operation and maintenance of all works of improve­
ment is $8,539. 
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DESCRIPTION OF WATERSHED 

Physical Data 

Chiltipin Creek (figure 1) heads approximately 16 miles northeast of Freer, 
Texas and flows in a southeasterly direction to a point approximately one 
mile northeast of Alice, Texas where it is join~~ by San Diego Creek to 
form San Fernando Creek. 

San Fernando Creek flows in a southeasterly direction from the confluence of 
Chiltipin and San Diego Creeks for approximate.ly' three miles. At a point 
approximately three miles east of Alice, the stream flow divides. A portion 
of the flow continues dawn San Fernando Creek in a southeasterly direction 
for about 21 miles where it discharges into an arm of Baffins Bay approxi­
mately 7 miles southeast of Kingsville, Texas. The remainder flows down 
Pintas Creek in an easterly direction for approximately 20 miles to the 
confluence with Agua Dulce Creek. 

Agua Dulce Creek heads approximately 18 miles north of Alice and flows in 
a southeasterly direction for about 46 miies where it discharges into an 
arm of Baffins Bay, 16 miles east of Kingsville, Texas. 

This complex and interrelated drainage area has been divided into four 
watersheds to obtain workable units for the planning and application of 
works of improvement. The local sponsoring organizations have requested 
that these four watersheds be planned together, since they are component 
parts of the larger watershed. The four watersheds, San Diego-Rosita 
Creeks, Chiltipin-San Fernando Creeks, Agua Dulce Creek, and Agua Dulce 
Laterals are shown on .figure 1. 

This work plan for watershed protection and flood prevention comprises the 
Chiltipin-San Fernando Creeks portion of the interrelated watershed. 
Chiltipin Creek, as pointed out above, heads in Duval County, approximately 
16 miles northeast of Freer and flows in a southeasterly direction to its 
confluence with San Diego Creek one mile northeast of Alice, in Jim Wells 
County. Below this confluence it is known as San Fernando Creek which flows 
in a southeasterly direction through Nueces and Kleperg Counties for approxi­
mately 21 miles where it discharges into an arm of Baffin Bay about 7 miles 
southeast of Kingsville. Armagosa Creek joins Chiltipin Creek approximately 
12 miles northwest of Alice. Turo Creek joins Chiltipin Creek about 5 miles 
north of Alice. Lattas Creek, which serves as drainage for most of the 
city of Alice, joins San Fernando Creek about 5 miles southeast of Alice. 
Coreta Creek, which serves as the drainage outlet for Rishop1 joins San 
Fernando Creek approximately 5 miles south of 'Bishop. 

The topography of the watershed ranges from moderately sloping and 
rolling in the upper portion to nearly flat in the lower portion. 
tions range from 520 feet to 20 feet above mean sea level. In the 
reaches of Chiltipin Creek the flood plain averages about 200 feet 
and increases to over 5 1 000 feet wide west of Bishop. 

gently 
Eleva­
upper 
in width 
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The vatershed lies within the Rio Grande Plain Land Resource Area. 

Physiographically, the western part of the watershed is known as the South 
Texas Coastal Plain, while the eastern part is within the Coastal Prairie. 
Formations coutcropping within the watershed from oldest :to youngest are 
the Goliad, Lissie, and Beaumont . The Goliad is Tertiary in age while the 
Lissie and Beaumont are classified as Quaternary in age. They dip from 20 
to 80 feet per mile toward the Gulf of Mexico to the southeast. Surface 
faults in the upland areas within the upper portion of the watershed have 
determined the drainage of water to the creeks in many cases. 

Medium textured soils predominate in the western half of the watershed. 
Soft to hard caliche generally underlies the soils at a shallow depth. 
The eastern half of the watershed consist primarily of deep fine textured 
soils . Grassland occupies approximately 58.4 percent of the watershed 
with 93.9 percent in poor cover condition, 5.1 percent in fair cover 
condition, and 1.0 percent in good cover condition. Shallow soils, drouth, 
and some cases of overgrazing have greatly influenced these conditions, 
however, under normal rainfall and with more land treatment practices 
applied, the condition of the cover should improve. 

The overall land use for the watershed is as follows: 

Land Use Acres Percent 

Cultivation 83,477 38.7 
Grassland 125,965 58.4 
Miscellaneous !/ 6,298 2.9 

Total 215,740 100.0 

!/ Includes ~rban areas, industrial area, highways, roads, 
railroads, stream channels, etc. 

Principal scour damages have occurred below U. s. Highway 281 north of 
Alice, to F. M. Highway 665 southeast of Alice. About 13,233 acres of the 
watershed are flood plain which will be benefited by the project. The 
flood plain considered in this plan is the area inundated by the 25-year 
frequency storm runoff. Land use in the flood plain is: 53 percent 
cultivation; 41 percent range, brush, or pasture; and 6 percent miscella­
neous. 

The average annual rainfall at the Alice, Texas gage is 26 inches accord~ 
ing to u. s. Weather Bureau records over a period of 30 years. The 
monthly average ranges from 1.27 inches in February to 3.57 inches in 
September. 

Average temperatures range from 83 degrees Fahrenheit in the summer to 
56 degrees in the winter. The normal frost-free season of 294 days 
extends from February 23rd to December 12th. 
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Water for livestock and domestic use is supplied from wells. Stock ponds 
also furnish water for livestock, however, this source is not always 
dependable during periods of drought. 

Ec-ortomic Data 

The economy of the watershed is based on both agricultural production and the 
production of petroleum products. In the Bishop area, production of chemicals 
-are important and materially effects the economy of the lower portion of the 
wa·tershed. Production of beef cattle is the major agricultural enterprise in 
the upper half of the watershed. In the lower half, production of cash crops 
predominates, with cotton and maize being the most important crops. In this 
area, however, beef cattle production is significant, influenced to a 
~~nsiderable extent by the large acreage of the King ranch located in the 
watershed. 

The average size agricultural unit in the watershed is approximately 450 acres, 
an area sufficient for an economic unit. Almost all of the land in the 
watershed is leased for mineral production, which furnishes additional 
income to farm operators. Production of oil and gas is widespread through-
out the watershed, and income from this source provides a significant part 
of the income of m~ny farm operators. 

Alice, population 231 000, is partly in the watershed and partly in the San 
Diego-Rosita watershed. Bishop, population 4,000, is the only other city 
located in the watershed. Kingsville, population 25,000, adjoins the 
southern boundary of the watershed. These cities provide adequate market­
ing, ginning, grain storage, and educational and medical facilities for 
the people in this area. 

The area is adequately serv~d by approximat~ly 203 miles of Federal, State 
and County roads, of which 106 miles are hard surfaced. In addition, there 
are numerous private farm, ranch and oil field roads serving the area. 
Adequate rail service is provided ·by three railroads with good loading and 
shipping facilities at Alice, Bishop, and Kingsville ~ 

.· ' 

WATERSHED PROBLEMs 

Floodwater Damage 

Flooding occurs frequently in the Chiltipin•San Fernando Creeks watershed 
and causes severe damage. Large storms have occurred on the average of 
once every three to four years. During the 30-year period studied, 1924 
to 1953, which is representative of normal rainfall in this area, there 
were eight major floods that inundated more than half of the flood plain 
(figure 2), as well as 46 smaller floods. In addition to flooding on 
Chiltipin and San Fernando Creeks, the town of Bishop experiences .severe 
floodwater damage from excessive runoff from the relatively flat area of 
agricultural land north an, west of town. 
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During recent years unusually severe flooding has occurred in the Chilt i pin­
San Fernando Creeks watershed. Major floods were experienced in 1949? 1951, 
1953, 1955 1 1957, and 1958. All of these except the April 1949 flood 
occurred in the fall or winter months. Consequently the floodwater damage 
was somewhat less than would have been sustained had they occurred during 
the growing season. 

The flood of September 1951 resulted from a general storm over all four 
interrelated watersheds? with precipitation ranging up to about 19 inches 
in places. Widespread flooding, covering about_l6,200 acres in the water­
shed, resulted. Althoughmany of the crops were harvested at the tUne this 
flood occurred, it is estUnated that the direct floodwater damage was in 
excess of $3501 000. 

The floods of 1953 and 1955 were smaller than the flood of 1951. However, 
the 1955 flood followed a series of three severe floods at two-year intervals 
and discouraged many farmers. Moreover, it caused unusually severe scour 
damage which induced many farmers to convert flood plain land from crop 
production to pasture. 

During the winter of 1957-1958 three floods occurred which caused severe scour 
damage throughout the flood plain. As a result of excessive runoff from the 
relatively flat agricultural lands north and west of town, Bishop suffered 
severe damage on two occasions during this period. The flood of January 4 - 5, 
1958 was the most damaging to ever occur and resulted in a direct floodwater 

Flood damages from storm of January 4 - 5, 1958. Commissioner 
inspecting Gibson Road west of Bishop. 

(Phot o by Grady Stiles, Caller-Times, Corpus Christ i , Texas) 

M-18-Ft.W.-58 
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damage in excess of $77,000. In addition, approximately 750 people were 
forced to evacuate their homes for periods of time ranging from 12 hours to 
several days. Exposure, brought about by evacuation, caused the death of 
one person. 

It is estUnated that the average annual direct floodwater damage in the water­
shed under existing conditions is $66,582, of which $39,586 is crop and pasture 
damage, $7,792 is other agricultural damages, $131 816 is nonagricultural damage 
to railroads, roads, bridges, industrial developments and recreational facili­
ties etc, and $5,388 is damage to the urban area of Bishop. In addition, 
there are numerous indirect damages, such as interruption of travel, initial 
losses sustained by dealers and industries in the area and dislocation of 
persons from homes and work, which are estimated to average $13,269 per year . 

Sediment Damage 

SedUnent damage to the flood plain lands has not been severe in this watershed. 
Approximately 178 acres have suffered some degree of damage causing varying 
amounts of loss of production. Some of the scour channels are being filled 
with sediment. This sediment consis~ primarily of fine sand washed clean of 
organic matter. Crop production has been reduced approximately 10 percent 
on 23 acres, 20 percent on 137 acres, and 40 percent on 18 acres. This 
amounts to an average annual monetary damage of $1,747. 

There are no large reservoirs within the watershed. Stock ponds within the 
area have suffered moderate damage due to sedimentation. 

Erosion Damage 

Erosion rates are low to moderate within this watershed. This is due primari­
ly to slopes ranging from moderate to nearly flat and to only 38.7 percent 
of the land being in cultivation. Sheet erosion accounts for 82.2 percent 
of the total gross erosion. Scour channels in the flood plain produced 15.0 
percent, with erosion from streambanks, gullies, and dirt roads accounting 
for 1.8, 0.5, and 0.5 percent, respectively, of the total gross erosion. 

Flood plain scour has damaged 4,7~4 acres, or 35.8 percent of the flood plain. 
The number of acres of scour damage is expected to increase in the future 
for an estimated period of five to ten years before a state of equilbrium 
will be reached. With long growing seasons iri the watershed, cultivated 
lands in the flood plain have longer periods during which they are bedded 
and without cover. While in this state th~y are more subject ta severe 
erosion by scour. Removal of surface soil ranges from 0.3 to 2. 7 feet in 
depth and has damaged 2,731 acres, 10 percent; 1,378 acres, 20 percent; 
368 acres, 30 percent; 207 acres, 40 percent; 35 acres, 50 percent; and 
15 acres, 70 percent, in terms of reduced productivity. The estimated aver­
age annual damage by scour is $35,282. 

Problems R~lating to Water Management 

There is very little activity relative to drainage or irrigation in the 
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watershed. No individual landowner or group of landowners has indicated an 
interest in providing additional storage in any of the floodwater retard-
ing structures for irrigation purposes. The city of Alice, however, indicat­
ed interest in providing additional storage for municipal water supply. City 
officials, after study of engineering and hydrologic data and inspection of 
the proposed floodwater retarding structure sites, determined that one site 
on Chiltipin Creek warranted additional investigation. They engaged private 
consulting engineers to carry the investigations further and to prepare a 
feasibility report. These investigations indicated that additional storage 
satisfactory to the needs of the city in the floodwater retarding structure 
was not physically or economically feasible. Details of investigation and 
recommendations are contained in "Investigations of a Reservoir on Chiltipin 
Creek as a Possible Water Supply for the City of Alice, Texas" dated November, 
1957 by Reagan & McCaughan Consulting Engineers, Corpus Christi, Texas. 

EXISTING OR PROPOSED WORKS OF IMPROVEMENT 

The Chiltipin-San Fernando Creeks watershed is served by Soil Conservation 
Service Work Units at Alice and Robstown which are assisting the San Diego­
Agua Dulce Soil Conservation District. These work units have assisted 
farmers and ranchers in preparing 291 soil and water conservation plans on 
125,096 acres (60 percent of the agricultural land) within the watershed 
and in giving technical assistance in establishing and maintaining planned 
measures. Approximately 22,260 acres of the watershed, that portion of the 
King ranch in Kleberg County within the watershed, is not in a soil conser­
vation district. This area is entirely in range under good management. No 
additional land treatment measures are needed or planned for this portion of 
the watershed. 

Only minor efforts have been made to prevent or control flooding in the 
Chiltipin-San Fernando Creeks watershed. Attempts made by Jim Wells County 
to clean the channel of San Fernando Creek have had minor effect on the 
overall reduction of flood damages. The only existing works of improve­
ment in the watershed are located on San Fernando Creek, in Nueces County. 
These works consist of approximately 1.5 miles of levee cortstructed to 
prevent San Fernando Creek from overflowing into the head of Coreta Creek. 
The channel improvement and levee measures included in this plan have been 
planned and designed on the basis of the present condition of the existing 
levee. To this extent the existing levee is considered an integral part 
of the plan . There are no other existing or proposed works of improvement 
in the watershed. 

WORKS OF IMPROVEMENT TO BE INSTALLED 

Land Treatment Measures for Watershed Protection 

An effective conservation program based upon the use of each acre of 
agricultural land within its capabilities and its treatment in accordance 
with its needs, such as is now being carried out by the San Diego-Agua 
Dulce Soil Conservation District is necessary for a sound flood preven­
tion program on the watershed. Basic to reaching this objective is the 
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establishment and maintenance of all applicable soil and water conservation 
and plant management practices essential to proper land use. Emphasis will 
be placed on accelerating the establishment of land treatment practices 
which have a measurable effect on the reduction of floodwater, sediment 
and erosion damages. 

Of the total watershed area of 215,740 acres, 84,109 acres lie above planned 
floodwater retarding structures. Land treatment is especially important 
for protection of these watershed lands to support and supplement the struc­
tural measures. There are another 118,398 acres of upland in the watershed 
for which no structural control has been planned and for which establish­
ment of land treatment constitute the only planned measures in this plan. 
Land treatment measures on the 131 233 acres of flood plain are also important 
in reducing floodwater and flood, plain scour damage~. 

The amounts and estimated costs of the measures that will be installed by 
the landowners and operators are shown in table 1. The estimated total 
cost of planning and inst~lling these measures is $1,136,791, including 
$25,000 from Public Law 566 funds during the 5-year installation period for 
technical as$istance to landowners and oper$tors to speed up the planning 
and application of conservation practices. · Lando~ers and operators will 
maintain these measures in accordance with provisions of the farmer-district 
cooperative agreements with the San Oiego-Agua Dulce Soil Conservation 
District. 

Land treabnent measures will decr~ase erosion damage and sediment production 
from fields and pastures by ~roviding impro~ed soil cover conditions. These 
measures also effectively improve soil conditions which allow rainfall to 
soak into the soil at a more rapid rate. 

In addition to the soil improvement and cover measures, land treatment 
includes contour farming, terracing, diversion construction, and the water­
way development to serve these measures, which in combination have a 
measurable effect in reducing peak discharge by slowing runoff water from 
fields. These measures also help'. the soil ilnprovement and cover measures 
to reduce erosion damage and sediment production. 

Structural Measures 

A system of 9 floodwater retarding structu~es; 20.35 miles of channel 
improvement and 5.7 miles of levee will be installed in the Chiltipin­
San Fernando Creeks watershed in conjunction with ·11 floodwater retarding 
structures in the San Diego-Rosita Creeks watershed to afford the needed 
protection to flood plain lands which cannot be provided by land treat­
ment measures alone. 

Urban protection for the prevention of flooding in Bishop, Texas will be 
provided by 3.5 miles of a combination of levee and channel improvement. 

The 9 structures will detain temporarily the runoff £rom 84 percent of the 



TABLE 1 - EST~ED PROJECT INSTALLATION COST !/ 

Chiltipin-San Fernando Creeks Watershed, Texas 
Price Base: 1957 
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No. to be 
Applied 

Non-Federal: 

Estimated Cost 

Installation Cost 
Item 

LAND TREATMENT FOR 
Watershed Protection 

Soil Conservation Service 
Contour Farming 
Cover Cropping 
Crop Residue Utilization 
Rotation Ray & Pastu~e 
Brush Control 
Proper Use 
Range Seeding 
Pasture Planting 
Diversion Construc~ion 
Pond Construction 
Terraces 
Waterway Development 
Technical Assistance 

SCS Subtotal 

TOTAL LAND TREA'l'MEN'I 

STRUCTURAL MEASURES 
Soil Conservation Service 

Floodwater Retarding 
Structures 

Channel Improvement 
Levee 
Urban Protection 

Levee and Channel Improve­
ment 

SCS Subtotal 

Subtotal - Construction 

Installation Services 
Soil Conservation Service 

Engineering Services 
Other 

SCS Subtotal 

Subtotal - Installation Services 
Other Costs 

Land, Easements & R/W 
Administration of Contracts 

Subtotal - Other 
TOTAL STRUCTURAL MEASURES 

TOTAL PROJECT 

SUMMARY 

Subtotal SCS 
TC7l'AL PROJECT 

!/ No Federal lands involved. . 

Unit 
Land 

Acre 11,635 
Acre 13,101 
Acre 28,194 
Acre 4,837 
Acre 48,130 
Acre 58,111 
Acre 46,508 
Acre 923 
Mile 2.1 
Each 14 
Mile 80 
Acre 77 

No. 9 
Mile 20.35 
Mile 5.7 

Mile 3.5 

P. L. 566 
Funds 

(dollars) 

25,000 

25,000 

25,000 

876,683 
173,946 

15,030 

84,30.2 
1,149,961 

1,149,961 

209,082 
149 493 
358,575 

358,575 

1,508,536 

1,533,536 

1,533,536 
1,533,536 

Other 
Funds 

(dollars) 

8,339 
93,680 
56}388 
28,803 

500,340 
145,278 
209,281 

5,880 
1,497 

10,800 
15,790 
1,540 

34,175 

1, lll, 791 

1, 111,791 

219,813 
6,500 

226,313 
226,313 

1,338,104 

1,338,104 
1,338,104 

May 1958 

Tot41 

(dollars) 

8,339 
93,680 
56,388 
28,803 

500,340 
145,278 
209,281 

5,880 
1,497 

10,800 
15,790 
1,540 

59,175 

1,136,791 

1,136,791 

876,683 
173,946 

15,030 

84,302 
1,149,961 

1,149,961 

209,082 
149 493 
358,575 

358,575 

219,813 
6,500 

226,313 
1,734,849 

2,871, 640 

2,871,640 
2,871,640 

M-18-Ft.W.-58 
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Hubam clover used for winter cover crop being grazed in the spring. 

Bufflegrass seeding following brush clearing. 

M-18-Ft.W.-58 
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Chiltipin_portion of the watershed at hydrologic cross section No. 2 C 
(figure 2). Storage in the individual sites in this watershed will range 
from 3.09 to 4.19 inches of runoff from their watersheds. The total of 
25,289 acre-feet of floodwater detention provided by the 9 structures is 
sufficient to detain an average of 3.56 inches of runoff for the area above 
structures. These structures in combination with the structures in the San 
Diego-Rosita Creeks watershed will detain the runoff fr~ 61.4 percent of the 
total contributing area above cross section SF 19, which is immediately above 
the division of streamflow of San Fernando and Pintas Creeks. 

Figure 3 shows a section of a typical floodwater retarding structure. 

The 20.35 miles of channel improvement will provide adequate channel capacity 
for release flows from the floodwater retarding structures, plus capacity to 
afford additional protection from runoff from the uncontrolled area. 

The 5.7 miles of levee will be installed to prevent overland flow from San 
Fernando Creek during flood conditions. This measure was planned in lieu 
of the more expensive channel improvement. 

There are 6 low-water crossings on Turo Creek, a tributary to Chiltipin 
Creek, and 4 on Chiltipin Creek above cross section 2 C that will be affected 
by the release flow from the floodwater retarding structures. Under present 
conditions these crossings are inundated during flood flows and for short 
periods following all rains. After the structures are in operation the flow 
peaks will be reduced but the flow will be greatly prolonged. The COmmission­
ers Courts of DUval and Jim Wells Counties will provide the improvements 
needed to keep these crossings passable during periods of floodwater 
release where there are no equal alternate routes for travel. 

The 3.5 miles of combination levee and channel improvement for the protec­
tion of urban property in Bishop will provide p~otection from floodwaters 
caused by the runoff from a 6-hour 50-year frequency storm. Freeboard 
provided by the levees, which are in combination with the channel improve­
ment will eliminate all but minor damages from the 100-year frequency run­
off. 

The location of the floodwater retarding structures, channel improvement, 
levee and the works of improvement for protection of urban property in 
Bishop are shown on the Planned Structural Measures map, figure 4. 

The total estimated cost of establishing these works of improvement is 
$1,734,849, of which $226,313 will be borne by local interest and $1,508,536 
by Public Law 566 funds. The estimated annual equivalent cost for installa­
tion is $61,165 and the estimated annual operations and maintenance cost is 
$8,539, making a total annual cost of $69,704. 

Sufficient detention storage can be developed at all structure sites to make 
possible the use of vegetative spillways, thereby effecting a substantial 
reduction in cost over concrete on similar types of spillways. 
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All applicable state water laws will be complied with in the design and con­
struction of the floodwater retarding structures. 

BENEFITS FROM WORKS OF IMPROVEMENT 

The combined program of land treatment and structural measures described above, 
in conjunction with works of improvement in San Diego-Rosita Creeks watershed, 
would prevent flood damages from. 27 of the 59 floods, such as occurred in the 
watershed from 1924 to 1953, inclusive. Of the 8 major floods that inundated 
more than one-half of the flood plain, all but one would be reduced to minor 
floods, each inundating less than one-half of the flood plain. Average annual 
flooding throughout the watershed will be reduced from 4 1 895 acres to about 
1,246 acres. 

The area on which sediment damage from overbank deposition will occur annually 
can be expected to be reduced from 178 acres to 14 acres, a reduction of 92 
percent. About 46 percent of the expected reduction will result from land 
treatment and 54 percent from the structural measures. 

The area on which flood plain scour damage will occur can be expected to be 
reduced from 4,734 acres to 949 acres, a reduction of 80 percent. 

With the planned land treatment program, total gross erosion from the water­
shed will be reduced from 453 acr.e-feet to 346 acre-feet annually. 

The estimated average annual flood, erosion, sediment, and indirect damages 
within the watershed will be reduced from $116,880 to $23,049, an 80 percent 
reduction. About 92 percent of the expected reduction in the average annual 
damage will result from the . struc'tural measures in this watershed and the 
system of floodwater retarding structures in San Diego-Rosita Creeks water­
shed. With the planned project installed in this and the San Diego-Rosita 
Creeks watershed, the flood plains of Chiltipin Creek and San Fernando Creek 
will be flood-free from all storms expected to occur no more frequently than 
once in two years. Flooding will be limited to approximately one-tenth of 
the flood plain for storms expected to occur no more frequently than once in 
four years. The proposed works of improvement for the protection of Bishop 
will eliminate damage to this urban area from all storms expected to occur 
no more frequently than once in 50 years. 

Average Annual Area Inundated Flood-Free 
Evaluation J./ Percent Frequency 

Reach No. Present Future Reduction With Program 

l 65 40 33 2 year 
2 2,515 863 66 3 year 
3 319 37 88 3 year 
4 701 128 82 3 year 
5 588 153 74 3 year 
6 127 10 92 4 year 
7 580 15 97 2 year 

Bishop Urban Area N.A. N.A. N.A. so year 
]) See figure 2 for location of evaluation reaches. 
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Average Annual Damages 
Evaluation Percent 
Reach No. Present Future Reduction 

1 $ 47 $ 20 57 
2 38,428 10,571 72 
3 16,995 2,661 84 
4 24,132 2, 724 89 
5 19,468 5,968 69 
6 5,440 695 87 
7 4,917 376 92 

Bishop Urban Area 71453 34 99 

Total $116,880 $23,049 80 

Benefits of $12,195 annually will accrue to the planned structural measures 
in the Chiltipin-San Fernando Creeks watershed fr~ reduction of damages on 
Pintas Creek and on Agua Dulce Creek below the confluence of Agua Dulce 
Creek and Pintas Creek. Additional benefits' of $111 200 annually will be 
derived from reduction of damages in the Agua Dulce Lateral's watershed. 
Benefits from Agua Dulce Laterals watershed will be from: (1) the mainstem 
of Agua Dulce Creek below the low-er limits of Agua Dulce Creek watershed, 
and (2) the flood plain of Matamoros Swale from a point where it receives 
overflow from San Fernando Creek to where it joins the flood plain of Agua 
Dulce Creek. (See figure 1) . . 

Operators of flood plain land say that · if adequate flood protection is 
provided, they will restore land now in buffelgrass pasture and temporary 
pasture to cotton and grain sorghum. All of this land was ih production of 
cotton and grain sorghum until 1955 1 but is now used for pasture because of 
excessive floodwater damage. It is es'timated that the net increase in 
income from such restoration will amount to $9,712 (long-term price levels) 
annually. This loss from the original production has ' been considered a crop 
and pasture damage and its restoration a benefit in table 7. 

Benefits of $33,980 annually, from reduction of d~ages to the flood plain 
of San Fernando Creek below its confluence with San Diego Creek, accrue to 
the system of floodwater retard~ng structures in San Diego-Rosita Creeks 
watershed. These benefits have been credited to the works of bnprovement 
planned in the San Diego-Rosita Creeks watershed. 

The total flood prevention benefits creditable to structural works of 
improvement in Chiltipin-San Fernando Creeks watershed from reduction of 
damages are estimated to be $75,893 annually. 

COMPARISON OF BENEFITS AND COST 

The average annual cost of the structural measures (converted from total 
installation cost, plus operation and maintenance) is estimated to be 
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$69,704. When the project is installed, it is expected to produce average 
annual benefits of $75,893. The project, therefore, will produce benefits of 
$1.09 for each dollar of cost. In addition to the direct monetary benefits, 
there are other substantial values which will accrue from the project, such 
as an increased sense of security, opportunity for recreation, Unproved wild­
life conditions, better living conditions, and an indeterminable benefit from 
ground-water recharge, none of which have been used for project justification. 

ACCOMPLISHING THE PLAN 

Federal assistance for carrying out the works of improvement on non-Federal 
land, 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; 6~ Stat. 666, as amended by Public Law 1018, 84th Congress; 70 
Stat., 1088). 

Land Treatment Measures 

The land treatment measures itemized ~n table 1 will be established by farmers 
and ranchers over a 5-:-ye~r .i)eriod in ~oopera·tion with the San Diego-Agua 
Dulce Soil Conservation Disi::rict, whi~h is giving assistance in the planning 
and application of these measures under its going program. This assistance 
will be accelerated to· assure ap:_pJication. ·of the planned measures within the 
5·year project instal1aiioo .:p.e:r-iod. : , · 

' . . 
The governing body of th~·. San Di"ego-Agua Dulce Soil Conservation District 
will assume aggres·sive leadership in ·gett·ing an accelerated land treatment 
program. underway, with. the a,s·s.is·tance ·of the San Diego-San Fernando and 
Agua Dulce Creeks Wa~e;-.shed As~o·ci~tibn ,in arr~n&ing for meetings according 
to a definite schedUle. By thi.s means· and by individual contacts the land­
owners within the watershed. will be en~ouraged to adopt and carry out soil 
and water conservation plans on their farms. : Di$trict-owned equipment will 
be made available to the landowners in accordance ·with existing arrangements 
for equipment usage in the district. The soil conservation district governing 
body will make, or cause to be made, periodic inspections of the completed 
conservation measures within the watershed. The Soil Conservation Service 
will provide additional technical assistance to the San Diego-Agua Dulce 
Soil Conservation District to _;.s~ist . landowners and operators cooperating 
with the district in acce~er~ting the preparation and application of soil, 
plant, and water conservation plans. 

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

The county ASC Committee will cooperate with the governing body of the 
soil conservation district by selecting and providing financial assistance 
for those ACPS practices which will accomplish the conservation objectives 
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in the shortest possible time. 

The Extension Service will assist with the educational phase of the program 
by conducting general information and local farm meetings, preparing radio, 
television and press releases, and using other methods of getting information 
to landowners and operators in the Chiltipin-San Fernando Creeks watershed. 
This activity will help to get the land treatment practices and the structural 
measures for flood prevention carried out . 

Structural Measures for Flood Prevention 

Land, easements, rights-of-way, and road and utility changes necessary for the 
construction of 9 floodwater retarding structures, 20.35 miles of channel 
Unprovement, 5. 7 miles of levee, and the necessary improvement of low water 
road crossings to make them passable during prolonged structural release will 
be provided by the County Commissioners Courts of Duval, Jim Wells and Nueces 
Counties. Nueces County has adequate authority to install the planned channel 
improvement on that portion of San Fernando Creek forming the boundary between 
Nueces and Kleberg Counties. Revenue from an ad valorem tax, which has hereto­
fore been voted in these counties for flood control, shall be available for 
these costs . The easements will be dedicated jointly to Duval or Jim Wells 
or Nueces County and the San Diego-Agua Dulce Soil Conservation District. 

Land, easements, rights-of-way, road, bridge, street and utility changes 
necessary for the construction of 3.5 miles of levee and channel bnprovement 
for urban protection for the city of Bishop will be provided by the Commis­
sioners Court of Nueces County and the city of Bishop. Revenue from the 
general fund will be available for the city of Bishop's share of these costs. 
The easements will be dedicated jointly to Nueces County or the city of 
Bishop and the San Diego-Agua Dulce Soil Conservation District. 

Under an agreement that has been executed by the Commissioners Courts of 
Nueces, Jim Wells and Duval Counties, the Nueces County Commissioners 
Court will be the contracting agency and will let and service all contracts 
for the 9 floodwater retarding structures, 20.35 miles of channel improve­
ment, and 5 . 7 miles of levee included in this work plan. The cost of 
administering contracts will be shared as follows : Nueces County, SO percent; 
Jim Wells County, 30 percent; and Duval County, 20 percent. These costs will 
be paid from revenue from the ad valorem tax, which has been voted in each 
county for the purpose of flood control. Under an agreement that has been 
executed by the Commissioners Court of Nueces County and the city of Bishop, 
the Nueces County Commissioners Court will be the contracting agency and 
will let and service the contracts for the 3.5 miles of levee and channel 
improvement included in this work plan for urban protection for the city of 
Bishop. The costs of administering these contracts will be shared equally 
by Nueces County and the city of Bishop. These costs will be paid from the 
Bishop general fund and·the Nueces County ad valorem tax fund. 

All necessary land, easements , and rights-of-way will be obtained for the 
levee and channel improvement for the urban protection of Bishop before 
Public Law 566 financial assistance is made available for installation of 
any part of this project . 
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The release flow from the floodwater retarding structures planned in this 
watershed is sufficient to cause prolonged flooding in many sections of the 
flood plain where present channel capacities are extremely small. The 
capacity of Chiltipin Creek channel below Highway 81 must be enlarged prior 
to the construction of any of the floodwater retarding structures in this 
watershed to avoid prolonged flooding by structure release. San Fernando 
Creek has sufficient channel capacity to carry the release from proposed 
floodwater retarding structures 1 through 8 in the San Diego-Rosita water­
shed; or the 9 structures in the Chiltipin-San Fernando Creeks watershed; 
or combinations of structures from the two watersheds that will not produce 
releases in excess of 1,000 cubic feet per second. Additional structures 
will not be constructed until the channel improvement planned on San 
Fernando Creek and Pintas Creek in the Agua Dulce Creek watershed is 
installed. 

The estimated schedule of obligation for the complete 5-year installation 
period, covering installation of both land treatment and structural measures, 
is as follows: 

Fiscal 
Year 

1st 

2nd 

3rd 

4th 

5th 

Measure 

Urban Protection-Bishop 
Levee-Channel Improvement 
Land Treatment 

Land Treatment 

Sites 1 and 2 
Channel Improvement and 

Levee 
Land Treatment 

Sites 3, 4, 5, and 6 
Land Treatment 

Sites 7, 8, and 9 
Land Treatment 

Total 

P . L. 566 Other 
Funds Funds Total 

$ 110,585 $ 53,946 $ 164,531 
s,ooo 222,359 227,359 

5,000 222,358 227, 358 

318,683 26,85 7 345,540 

247,902 45,380 293,282 
5,000 222,358 227,358 

623,363 75' 170 698,533 
5,000 222,358 227,358 

208,003 24,960 232,963 
52000 222 2 358 227 1 358 

$1,533,536 $1,338,104 $2,871,640 

This schedule will be adjusted from year to year on the basis of any signifi­
cant changes in the plan found to be mutually desired, and in the light of 
appropriations and accomplishments actually made . 

The structural measures will be constructed during a 5- year installation 
period pursuant to the following conditions: 

1. The required land treatment in the drainage area above structures 
has been applied or is in the process of being applied. 



2. The necessary easements have been obtained. 

3. Court orders have been obtained from the Commissioners 
Court of Jim Wells County that county roads affected by 
structural works of improvement will either be closed, 
raised two feet above emergency spillway crest elevation 
at no cost to the Federal Government, relocated, or 
permission granted to temporarily inundate the road i f 
equal alternate routes can be provided and definitely 
designated. 

4. Court orders have been obtained from the appropriate 
Commissioners Court showing that they will designate 
equal alternate routes, if available, for use during 
periods when low water road crossings are impassable 
due to prolonged flow from the principal outlets of flood­
water retarding structures. If equal alternate routes are 
not available, the court order will speci fy that necessary 
improvements will be made, at no cost to the Federal 
Government, to make the crossings passable during prolonged 
periods of release flows from the structures. 

5. The contracting agency is equipped to handle its respon­
sibilities. 

6. Operation and maintenance agreements have been executed. 

7. Public Law 566 funds are available . 
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Technical assistance will be provided by the Soil Conservation Service to 
assist in planning, design, preparation of specifications, supervision of 
construction, preparation of contract payment estimates, final inspection, 
execution of certificate of completion and related tasks necessary to 
establish the planned structural measures for flood prevention. 

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

PROVISIONS FOR OPERATION AND MAINTENANCE 

Land Treatment Measures 

Land treatment measures will be maintained by landowners and operators of 
the farms on which the measures are applied, under agreements with the San 
Diego-Agua Dulce Soil Conservation District. Representatives of the San 
Diego-Agua Dulce Soil Conservation District will make per i odic inspections 
of the land treatment measures to determine maintenance needs and encourage 
landowners and operators to perform management practices and maintenance. 
They will make district-owned equipment available for this purpose. 



24 

Structural Measures for Flood Prevention 

The 9 floodwater retarding structures, 20.35 miles of channel improvement 
and 5.7 miles of levee will be operated and maintained by the Commissioners 
Courts of Duval, Jim Wells and Nueces Counties, since the works of improve­
ments in the three counties are interdependent and benefits from this project 
will accrue to all counties. Each County Commissioners Court will be 
responsible for the performance of proper maintenance on structural works 
of Uffiprovement located within that county. The cost of operations and main­
tenance will be borne by the three counties in these proportions: Nueces 
County, 50 percent; Jim wells County, 30 percent; and Duval County, 20 
percent. Funds for this purpose will come from an ad valorem tax which has 
heretofore been voted in each county for the purpose of flood control. The 
3.5 miles of levee and channel bnprovement for urban protection for Bishop 
will be operated and maintained by the Commissioners Court of Nueces County 
and the city of Bishop. 

A maintenance fund will be kept available by the Commissioners Courts of 
Nueces, Jim Wells and Duval counties consisting of $1,000 per structure 
for each of the 9 floodwater retarding structures and $1,000 per mile of 
channel improvement for the first ten miles, $750 per mile for the remain· 
ing 10.35 miles, and $500 per mile for the 5.7 miles of levee. This will 
amount to $29,612. 

A maintenance fund will be kept available by the Nueces County Commissioners 
Court and the city of Bishop consisting of $1,000 per mile for the 3.5 miles 
of levee and channel improvement. This will amount to $3,500. 

All structural measures will be inspected at least annually and after each 
heavy rain by representatives of the Commissioners Court of Duval, Jim 
Wells and Nueces Counties, and the San Diego-Agua Dulce Soil Conservation 
District. The city of Bishop will be a participating party in the inspection 
of the structural measures for urban protection. 

A Soil Conservation Service representative will participate in these inspec­
tions at least annually. For the floodwater retarding structures, items of 
inspection will include, but not be limited to, the conditions of the 
principal spillway and its appurtenances, the emergency spillway, the earth 
fill, the vegetative cover of the earth fill and the emergency spillway, and 
fences and gates installed as a part of the structures . 

For channel improvement and levee works, items of inspection will include, 
but not be limited to the degree of scour, silting, bank erosion, the degree 
of obstruction to flow caused by debris lodged against bridges, fences and 
watergates, and excessive brush and tree growth within the open channel, and 
any repairs necessary to the levee. 

The Soil Conservation Service, through the San Diego-Agua Dulce Soil Conser­
vation District, will participate in operation and maintenance only to the 

.extent of furnishing technical assistance to aid in inspection and furnish­
ing technical guidance and information necessary for the operation and 
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maintenance program. 

Provisions will be made for free access of representatives of the cosponsor­
ing organizations and Federal representatives to inspect and provide mainte­
nance for all structural measures and their appurtenances at any tbne. 

The cosponsoring local organizations will maintain a record of all mainte­
nance inspections made and report maintenance performed to the Soil Conserva­
tion Service. 

The cosponsoring local organizations fully understand their obligations for 
maintenance and will execute specific maintenance agreements prior to the 
issuance of invitation to bid on construction of the structural measures. 

The estimated annual operation and maintenance cost of all structural measures 
is $81 539, based on long-term prices. The necessary maintenance work will be 
accomplished either by contract or force account. 

COST SHARING 

Public Law 566 funds will provide technical assistance in the amount of 
$25,000 during the 5-year installation period to accelerate the installa­
tion of land treatment measures included in the plan for watershed protec­
tion. These measures will be installed through funds other than Public 
Law 566 at an estDnated cost of $1,111,791 (table 1). This cost includes 
ACPS payments based on present program criteria, and technical assistance 
under the going district program. 

The required local costs for structural measures consisting of the value 
of land, easements and rights-of-way, ($219,813), the capitalized value 
of operation and maintenance of works of improvement ($242,186), and the 
cost of administering contracts ($6,500), are estimated at $468,499. 

The entire cost of constructing structural measures, amounting to $1,149,961 
will be borne by Public Law 566 funds. In addition, the installation 
services cost of $358,575 will be a Public Law 566 expense. This is a total 
Public Law 566 cost of $1,508,536 for the installation of structural measures. 

The total project cost of $3,113,826, including capitalized value of struc­
ture operation and maintenance will be shared 49.2 percent ($1,533,536) by 
Public Law 566 funds and 50.8 percent ($1,580,290) by other than Public Law 
566 funds . 

CONFORMANCE OF PLAN TO FEDERAL LAWS AND REGULATIONS 

This project plan conforms to all Federal laws and regulations and will hav~ 
no known detrimental effects on any downstream projects which are now in 
existence or that might be constructed in the future . 
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SECTION 2 

INVESTIGATIONS, ANALYSES, AND SUPPORTING TABLES 

INVESTIGATIONS AND ANALYSES 

Land Treatment 

Soil Conditions 

The physical condition of the soils in the Chiltipin-San Fernando Creeks 
watershed ranges from good to very poor. The areas where row crops are 
grown continuously have very poor soil conditions, while the soils are 
generally good, in the areas where clover or other soil building legumes 
and grasses are grown in rotations. The upper portion of the watershed 
generally is composed of medium textured soils which are quite often 
shallow or very shallow. In sharp co~trast, the lower portion has primari­
ly deep fine textured, slowly to very slowly permeable soils. 

Cover Conditions and Range Sites 

The watershed was divided into three segments, range, transitional and Coastal 
Prairie for sampli~ of cover conditions and range sites. Each segment was 
relatively homogeneous in land use, topography and soils. Approximately 43 
percent of the watershed : is . ~n the Range area, of which 8.6 percent was 
sampled. The transitional area makes up 25 percent of the watershed and 11 
percentwa$ sampled. The Coastal Prairie represents 32 percent of the 
watershed, of which 5.8 percent was sampled. 

Samples were selected at random within each segment and mapped to show l and 
use, cover condition, crop distribution, land treatment, and hydrologic 
soil groups and conditions. Thi~ information was used to develop the soil­
cover complex conditions in the watershed. The needed land treabDent was 
projected to develop the expected future soil-cover complex condition. Five 
range sites were mapped and are described as follows: 

Deep Sand Site (0 . 2 percent of range land) 

The soils are deep sands and loamy sands that take water readily, ~n very 
gently sloping to low rolling terrain. Movement of air and root penetration 
and water are fair to good. These soils have little tendency to crust, 
consequently runoff and erosion susceptibility is less than on other sites. 
Some of the better grasses found on this site are Seacoast bluestem, Tangle­
head, Switchgrass, and Crinkleawn. 

Mixed Sandyland Site (12.8 percent of range land) 

Deep, medium textured soils on very gently sloping to low rolling terrain 
comprise this site. These soils absorb water readily, root penetration 
and movement of air and water are good. Some of the better grasses found 
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on this site are Trichloris, Cottontop, Tall bristlegrass, and Lovegrass 
tridens. 

Hardland Site (40.8 percent of range land) 

This site includes deep clay and clay loam soils that take water slowly to 
very slowly, usually occurring as broad flats or on very gently sloping to 
low rolling terrain. Movement of air and water and root penetration is 
moderate to poor. Drouthy characteri$tic of this site may be offset by 
runoff water from adjacent hill land. Same of the better grasses found on 
this site are Trichloris, Lovegrasa tridens, Tall bristlegrass, Vine 
mesquite, Green sprangletop, .Cottontop, and Pinholed bluestem. 

Shallow Ridge Site (25.4 percent of range land} 

The soils are less than 20 inches deep, underlain 'with caliche and drouthy 
and occur on rolling to steep slopes. They take water moderately fast but 
hold very little water because of their shallow depth. Movement of air 
and water, and root penetra·tion are poor. Some of the better grasses found 
on this site are Cottontop, Plains bristlegrass, Lovegrass tridens, and 
Sideoats grama. 

Mixed Land Lime Site (20.8 ·percent .of range· land)' 

Crumbly loam or clay loam soils, usually occurring on very gently sloping 
to low rolling terrain, characterize this site. The surfac~ s·oils, when 
dry, is light gray in color and markedly powdery and fluffy. The structure 
of the top soil, immediately below the powder.y surface, is of fine, hard, 
blocky peds. The subsoil is characteristic~lly very powdery to floury, is 
very strongly calcareous, contains soft lumps o.f calicium carbonate, and is 
quite subject to erosion when exposed. Thie s~~e is inclined to be drouthy 
due to permeability and high lime content. Some of the better grasses found 
on this site are Trichloris, Lovegtass tridens, Tall bristlegrass, Green 
sprangletop, and Cottontop. 

The range condition of these areas is shown on the following table: 

Range Site and Condition Class 
Condition Percent For 

Class Acres Site 

Deep Sand Site 

Good 0 0.0 
Fair 0 o.o 
Poor 218 100.0 

Total 218 100.0 

Mixed Sandzland Site 
Good 1,2!:16 8.0 
Fair 871 5.4 
Poor 13 z 986 86.6 

Total 16,153 100.0 



Good 
Fair 
Poor 

Total 

Good 
Fair 
Poor 

Total 

Hardland Site 

0 
4,598 

46 787 

51,385 

Shallow Ridge Site 

0 
253 

31 722 
31,975 

Mixed Land Lbne Site 

Good 
Fair 
Poor 

Total 

Good 
Fair 
Poor 

Total 

Land Use and Treatment Needs 

0 
694 

25,540 
I ; ; 

26,234 

All Sites 

1,296 
6,416 

118,253 
125,965 

0.0 
8.9 

91.1 
100.0 

o.o 
0.8 

99.2 
100.0 

0.0 
2.6 

97.4 

100.0 

1.0 
5.1 

93.9 
100.0 
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The needed land treatment for the watershed, as shown in table 1, was develop­
ed by the Soil Conservation Service work units in Alice and Robstown. Conser­
vation needs data were compiled for the entire watershed and computed for 
each land treatment practice to be applied during the 5-year installation 
period. 

Program Determination 

Flood problems and program objectives were reviewed with representatives 
of the San Diego-Agua Dulce Soil Conservation District, the Commissioners 
Courts of Duval, Jim Wells and Nueces Counties, and the city of Bishop. 

Determination was made, first of the needed land treatment measures, based 
on current needs, which remain to be applied in the watershed and which 
contribute directly to flood prevention. The hydraulic, hydrologic, 
sedimentation and economic investigations provided data as to the effects 
o£ these measures in terms of the reduction of flood damages resulting from 
such treatment. Although significant benefits would result from application 
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of these needed land treatment measures, it was apparent that other flood 
prevention measures would be required to attain the degree of watershed 
protection and flood damage reduction desired by the local people. 

Determinations were then made of structural ~easures for flood prevention 
which would be feasible to install. The study made and the procedures used 
in that determination were as follows: 

1. A base map of the watershed was prepared showing watershed 
boundary, drainage pattern, system of roads and railroads, and 
other pertinent information. A stereoscopic study of 4-inch 
consecutive aerial photographs located all probable floodwater 
retarding structure sites, the limits and the area of the flood 
pla~n, and points where valley cross sections should be taken 
for the determination of hydraulic characteristics and for 
flood routing purposeso This information was placed on the 
watershed base map for use in field surveys. Cross sections of 
the flood plain were surveyed at the sel~cted locations. Data 
develop·ed from these cross sections permitted the computation 
of peak discharge-damage r~latio~ships for various flood flows. 
A map was prepared of the flood pla-in on which land use, cross 
section locations, and other pertinent information were recorded. 

2. A field exan:tination was made of all probable floodwater retard­
ing structure sites previously located stereoscopically. Sites 
which did not have sufficient storage capacities were dropped 
from further consideration. From the remaining sites, a system 
of floodwater retarding structures was selected for further 
consideration and detailed su:~;vey•. · Site 1 is in series with 
site S, also sites 2, 3, and 4 are in series with site s. Sites 
6 and 7 also are in series. These series are necessary be~ause 
no other sites are available to give the needed degree of control 
and because of the very lbnited storage possibilities of sites 
3, 4, 5, and 7. The sites in series with site 5 will prevent the 
inundation of a cemetery which would otherwise be within the 
detention pool area at site 5. Plans of a floodwater retarding 
structure, typical of those planned for th~ watershed, are 
illustrated by figures 5 and SA. 

3. A topographic map was made of the pool area of each of the 
proposed structures to determine the storage capacity, the 
estimated cost of the dam and the area of flood plain and 
upland that would be inundated by the sediment and flood pools. 
The height of the dams and the size of the pools were deter­
mined by the criteria outlined in Soil Conservation Service, 
Washington Engineering Memorandum No. 3, Revised. The l~its 
of the flood pools and sediment pools of all satisfactory 
sites and the flood plain of the stream were drawn to scale 
on a copy of the base map. Structure data tables were develop­
ed from engineering surveys to show for each structure the 

,. 
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This is a secondary deposit and is thought to have occurred by perculating 
water, high in calcium carbonate, evaporating near the surface and leaving 
the evaporite to harden from heat and age. Generally the hard caliche is 
in the form of a hard resistive caprock from one to two feet in ~hickness. 
Occasionally the capro~k is as thick as four or more' feet. Therefore, it 
has greatly influenced the topography which is gently undulating and in 
places shows pot hole like depressions. Surface faults cutting across the 
upland in a blocky fashion have often determined the pattern of .drainage 
to the creeks. The caprock in most places is found 'only at the higher 
elevations while the flood plain and other 'low areas have clays and fine 
sands at the surface. Th~se are underlain by unweathered Goliad sands. 
Foundation drains and relief w.ells will be required on most of the sites. 

The caprock to be remove<).· from the ~pillways can be used as rip rap or for 
toe drains where' sufficient quantities' are ava'ilable. The underlying 
material in the spillway is hard calcareous fine sand and calcareous 
sandy clay. Mud balls are often present to give the formation a motley 
or conglomerate _appearance. 

Numerous rock quarries and roadside cuts were useful in determining the 
geology of the sites. ' Befor~ construction, ·detailed investigations with 
core drilling equipment on all sites will be made. Laboratory tests will 
be made to determine stability o~ foundation ·'strata and the suitability 
and. methods of handling .the materials to be.' used in the embankment. 

Ground-Water Recharge Investigations 

Nonagricultural water management~ such as ground-water recharge due to 
construction of the proposed ,£loodwat~r ret·arding structures, was consider­
ed and investigated in the planning stages.· Seven of th~ planned floodwater 
retarding structures will be located within the ' outcrop of the Goliad forma­
tion. Caliche caprock at or near the surface on much of the uplands is 
impervious. The valley alluvium soils are underlain by medium to fine­
grained sandstone and are high in clay content and very calcareous. Clay 
members are quite common. Anticipated recharge from structural measures 
in this formation is low. The sandy water carrying members often are pinched 
out by impervious material. ... 

The remaining two floodwater retarding structures are located within the 
Lissie formation near its contact wfth the Gqliad. Gravels and sand.s are 
typical in this formation with some clays; h&wever, valley borings at 
these two sites revealed mostly clays which greatly reduce ground-water 
recharge possibilities. 

Although some ground-water recharge will oc~ur, the total volumes will be 
small . Also, it is impossible to determtne• the locations and quantities 
of recovery. Therefore no credit was claimed for benefits arising from 
any ground-water recharge due to construction of structural measures. 
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