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WATERSHED WORK PLAN AGREEMENT

between the

Otero Soil and Water Conservation District, New Mexico
Local Organization

El Paso-Hudspeth Soil and Water Conservation District, Texas
l.ocal Organization

Otero County Commission, Mew Mexico
Local Orgaunization

Hudspeth County Commissioners Court, Texas
Local Organization

Hudspeth County Underground Water Crnscrvation District No. 1, Texas

local Organization

city of Dell ¢ity, Texas
Local Qrganizacion ' h

States of ___ New Mexico and Texas
(hereinafter referred to as the Sponsoring Local

—Urganization)

and the

goil Conservation Service
United States Department of Agriculture
(hereinafter referrcd to as the Service)

application has heretofore been made to the Secretary of
Agriculture by the Sponsoring f.ocal Organization for assistance in prepariug;
a plan for works of improvcment for the Cormuidas, North and Culp Draws
Watershed, States of Texas and New Mexico
under the anthority of the Watershed Protuvcti
68 Sstatc. 666}, as

Whereas,

and Flood Prevention Act (Public Law 566, 83rd Congress,
amended; and

Whereas, the responsibility for administration of the Watershed Proteclion
and Flood Prevention aAct, as amended, has been agsigned by the Secretary or

Agriculture to the Service; and

Whereas, there has teen developed through the coopcrative efforts of the
Sponsor ing Local Organizaticn and the Service a amutuatly satisfactory plan for
works of improveoment for the Cormudas, pvorth awd Culp Oraws ,
States of Texas and Newr Mexico , hereinafter veforred to as the watershyrl

agreuvment,;

work plan, which plan is annexed to and mad,. a part of Lhis
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Now, therefore, in view of the foregoing considerations, the Sponsoring
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 can be installed in about 10

years.

It ie mutually agreed that in installing and operating and maintaining
the works of improvement substantially in accordance with the terms, conditions,
and stipulations provided for in the watershed work plan:

1. The Sponsoring Local Organization will acquire without cost to the
Federal Government stuch land rights as will be needed in connection
with the works of improvement. (Estimated cost $37,960 .

2. The Sponsoring Local Organization will provide relocation advisory
asgsistance services and make relocation payments to displaced persons
as required by the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970 (Public Law 91-646, 84 Stat. 1894)
effective as of January 2, 1971, and the Regulations issued by the
Secretary of Agriculture pursuant thereto. Prior to July 1, 1972,
the Sponsoring Local Organization will comply with the real property
acquisition policies contained in said Act and Regulations to the
extent that thev are legally able to do so in accordance with their
State Law. After July 1, 1972, the real property acquisition policies
contained in said Act shall be followed in all cases.

The Service will hear 100 percent of the first $25,000 of relocation
payment costs for any person, business, or farm operation displaced
prior to July 1, 1972, Any such costs for a single dislocation in
excess of $25,000 and all costs for relocacion payments for persons
displaced after July 1, 1972, will bwe shared by the Sponsoring Local
Organization and the Scrvice as follows:

Sponsoring Estimated
Local Relocation
Organization Service - Payment Costs
(percent) (percent) (dollars)
i Relocation '
Payments 48.0 52.0 0 1/

1/ Investigations have disclosed that under current conditions the
project measares will not result in the displacement of any person,
business, or farm operation. Ilowever, if relocatiohs become necessary,
relocation payments will be cost~shared in accordance with the per-
centages shown above.
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-3, 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.

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

Sponsoring Estimated
Works of Local Construction
Improvement Organization Service Cost
(percent) (percent) (dollars)
3 Floodwater Retarding
Structures - 100 1,351,440

5. The percentages of the engineering costs to be borne by the
Sponsoring Local Organization and the Service are as follows:

Sponsoring Fstimated
Works of Local Engineering
Improvement Organization Service Costs
(percent) (percent) {dollars)
3 Floodwater Retarding
Structures - 100 72,065

6. The Sponsoring Local Organization and the Service will each
bear the costs of Project Administration which it inecurs,
estimated to be __$1,500 and__ $198,770  respectively.

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

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

9. The Sponsoring Local Organization will eucourage landowners and
operators to operate and maintain the land treatment measures for
the protection and improvement eof the watershed.

10. The Sponsoring Local Organization will be responsible for the
operation and maintenance of the structural worksof improvement
by actually periforming the work or arraunping for such work in
accordance with agreements to be eutered intn prior to issuing
invitationsto bid for construction work.




I1.

12.

13,

14,

15.

i iv

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

This agreement is not a fund obligating document, Financial and
other assistance to be furnished by the Service in carrying out

the watershed work plan is contingent on the appropriation of funds
for this purpose.

A separate agreement will be entcred into between the Service and
the Sponsoring Local Organization before either party initiates
work involving funds of the other party. Such agreement will set
forth in detail the financial and working arrangements and other
conditions that are applicable to the specific works of improvement.

The watershed work plan may be amended or revised, and this agree-
ment may be modified or terminated, only by mmtual agreement of
the parties herecto.

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

The program conducted will be in compliance with all roquirements
respecting nondiscrimination as contained in the Civil Rights Act
of 1964 and the regulations of the Secretary of Agriculture

(7 C.F.R. 15.1-15.12), which provide that no person irn the United
States shall, on the ground of race, color, or national origin,

be excluded from participation in, be denicd the benefits of, or

be subjected to discrimination under any activity receiving Federal
financial assistance.
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Address 7031 O3ty T ’/
e J
Z1ip code
Date Augnet ':’ 1971

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

governing body of the Otero Soil and Water Comservation District,New Mexico
Local Organization

adopted at a meeting held on August 5, 1971

{(Secretary, Locl Organization)
W, F, Gape

Address_Box 325, Pinon, New Mexico 8834L
Zip Code

Date August 5, 1971

El Paso-Hudspeth Soil and Water Conservatiog D /jj§££l££4_I£X£ﬁ-
Local VUrganization 0 -
By ‘i47 .4zd4u74:uﬁif(
c. T msey
Title  Chairdan
6326 Gatewsy Fast
Address Fl1 Pacsq, Texas _7990%
Zip Code

Pate August 10, 1971
The signing of this agreement was authorized by a resalution of the
governing body of the El Paso-Hudspeth Scil and Water Conservation District
Local Organization
adopted at a meeting held on August 10, 1971

ﬂ.{/ a7

(Sedretary, Local Organization)
Richard E, Bills
Address 6326 Gateway Fast, F1 Paso, Texas

Zip Code 79905

Date Aupnst 10, 1971
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Otero County Commission  New Mexico

;25217 Local Ozzji}zatl
By AL 2

Fan E, Virden
TitleMember, Board of County Commissioners
Box 780
Address Alamorordo, New Mexico 88310
Zip code

Date August G, 1971

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

governing body of the_Otero Coupty Commissign, New. Mevicq
Local Organization

adopted at a meeting held on August 5, 1971 A

J )
}ﬁii?lé /ﬁ;gziiiijfa
(Secretary, Local Organization)
Ruth Roberts
Address Box 780, Alamogordo, NM 88310
Zip Code

Date August, 5, 1971

Hudspeth County Cofmmissioners Court . Texas

By ,fié%afiiikfgiﬁﬁ?ififﬁ425?~——

1e L. 7iler
Title mty Judpe

Address Sierrs Blanca, Texas 79851
Zip Code

Date August 9, 1971

The signing of this agreement was authorized by a resolution of the
governing body of the_ Hudspeth County Commissioners Court, Texas

Local Organlzatlon
August 9, 1§

/C/Z/»/M M//W ?/é/& /

y (Secretary, Local Organization)
Bernice M, Flder, County Clerk

Address Sierra Blanca, Texas 79851
Zip Code

adopted at a meeting held on

Date__ August 9, 1971
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Hudspeth County Underground Water Conservation District No. 1, Texas
Local Organization

Ggbrpge S, McConnell
Title President

Address___ Del]l City, Texas 79837
Zip Code
Date July 28, 1971

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

body of the Hudspeth County Underground Water Conservation District No. 1,Texas
TL.ocal Organization

adopted at a meeting held on July 287 1971 . P /

Secretary, Local/Urganization)
James Ismnch

Address Dell City, Texas 79837
Zip Code

Date July 28, 1971

City of Dell City, Texas
Local Organization

By (ijllgélﬂLdff — flgz;fg

Allan Hill v
Title _Ma;f_nr
Box 175
Address _ eDel11 City, Texas 79837
Zip Code
Date August 9, 1971
The signing of this agreement was authorized by a resolution of the governing
body of rthe City of Dell City, Texas
Local Organization
adopted at a meeting held on August 9% 1971

. / 4
)' .
(Jecretéry, Létal Grgan'i_zation)

Lawayne Kasparian
Address Dell City, Texas 79837
Zip Code

Date Aupust 9, 1971

Seil Conservation Service
United States Department of Agriculture

w /)Xot L ranvy

pate_ Dee ze, /97—
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WATERSHED WORK PLAN
CORNUDAS, NORTH AND CULP DRAWS WATERSHED
Otero County, New Mexico, and Hudspeth County, Texas
October 1969

SUMMARY OF PLAN

General Summary

The work plan for watershed protection and flood prevention for the Cornudas,
North and Culp Draws watershed was prepared by the Otero and the El Paso-
Hudspeth Soil and Water Conservation Districts, the Otero County Commission,
New Mexico, the Commissioners Court of Hudspeth County, Texas, Hudspeth
County Underground Water Conservation District No. 1, and the city of Dell
City, Texas. Technical assistance was provided by the Soil Conservation
Service of the U. S. Department of Agriculture. The Bureau of Sport Fisheries
and Wildlife of the U. 8§, Department of the Interior collaborated with the
Texas Parks and Wildlife Department and the New Mexico Department of Game

and Fish in the preparation of a reconnaissance report on the fish and wild~
life aspects of the watershed. Office space was furnished the work plan
staff by the sponsoring local organizations.

Cornudas, North and Culp Draws watershed, comprising an area of 277.5 square
miles (177,600 acres), is located in the southeastern portion of Otero
County, New Mexico, and the northeastern portion of Hudspeth County, Texas.
About 140,250 acres, of which 37,500 acres is state owned, is located in
New Mexico and 37,350 acres is located in Texas, The Bureau of Tand
Management administers about 50,000 acres of federal land within the New
Mexico portion of the watershed. The watershed is located about 75 miles
southeast of Alamogordo, New Mexico, and about 45 miles southwest of
Carlsbad Caverns National Park. Approximately 9 percent of the watershed
is irrigated cropland, 90 percent is rangeland, and | percent is in miscel-
laneous uses such as roads and farmsteads,

The principal problems in the watershed are frequent damages from floodwater,
sediment, and scour which occur on 14,173 acres of highly productive flood
plain.

The estimated average annual floocdwater, sediment, erosion, and indirect
damages, without a project, total $266,707 at adjusted normalized prices.
Project objectives are the proper use, treatment, and management of the
watershed's soil and water resources, the protection of the flood plain
lands, and the stimulation of the economic development of the area. The
project, as formulated, meets these objectives,

The work plan proposes the installation, during a lO-year period, of a pro-
ject for the protectien and development of the watershed at a total cost of
$3,215,070. The share of these costs to be borne by Public Law 566 funds
is $1,671,740, The share to be borne by other than Public Law 566 funds

is §1,543,330. In addition, the local interests will bear the entire cost
of operation and maintenance.

4-28834 1170




Land Treatment Measures

Landowners and operators will establish and maintain needed land treatment
measures on 10,968 acres of cropland and 110,072 acres of grassland at an
accelerated rate during the 10~year installation period in addition to the
maintenance of those measures already applied. These measures will improve
the hydrolegic condition of both cropland and grassland and will improve
the efficiency of irrigation systems. This imprcvement in soil condition
and cover will reduce sediment to floodwater retarding structures and will
effect some reduction in flooding. The improved efficiency of irrigation
systems will conserve precicus irrigation water. The installation cost of
these land treatment measures is estimated to be $1,553,335, of which
$1,503,870 will be from funds other than Public Law 566, Public Law 566
funds will provide $49,465 in order to accelerate technical assistance
needed for the conservation planning, application, and maintenance of these
measures.

Structural Measures

The structural measures included in the plan consist of 3 floodwater retarding
structures. The estimated total cost of structural measures is $1,661,735,

of which the local share is $39,460, and the Public Law 566 share is
$1,622,275. The local share of the cost consists of land rights and project
administration (table 1).

Benefits

The reduction in floodwater, sediment, and erosion damages will benefit
directly the owners and operators of about 50 irrigated farms. Thirty~five
of these are family-type farms employing less than 1% man-years of outside
labor. The installation of all measures, both land treatment and structural,
will benefit about 62 farm and ranch operators. About 14,173 acres of flood
plair will receive flood protection berefits. Damages after project instal-
lation will be reduced from an average of $266,707 annually to $38,616, or
86 percent., The average annual primary benefits accruing to structural
measures to be built in this watershed are estimated to be $307,851l, oOf
this amount, $121,448 is the result of damage reduction, $37,842 results
Erom incidental ground water recharge, and $148,561 is the result of damage
reduction in Hitson, C&L, and Washburn Draws watershed. Secondary benefits
will amount to $28,330, of which $11,041 will accrue as the result of damage
reduction in this watershed, $13,505 from the result of damage reduction in
Hitson, C&L and Washburn Draws watershed, and $3,784 from incidental ground
water recharge. The ratio of total annual berefits ($336,181) resulting
from the installation of structural measures to the amnual cost ($86,129) is
3.9 to 1.0.

Provisions for Financing Local Share of Installation Cost

Funds for the local share of the cost of installing the structural measures
will be provided by the Otero County Commission and the Hudspeth County
Commissioners Court from existing tax sources.




Operation and Maintenance

Land treatment measures for watershed protection will be operated and main-
tained by landowners or operators of the farms or ranches upon which the
measures will be installed under agreements with the Otero and the El Paso-
Hudspeth Soil and Water Conservation Districts, The land treatment measures
installed on federal land by the Bureau of Land Management will be maintained
by that agency. The responsibility of the Hudspeth County Commissioners
Court will be the operation and maintenance of floodwater retarding structure
No. 1 and wmaintenance of structure No. 2. The Otero County Commission will
have the responsibility for operation of structure No. 2 and operation and
maintenance of structure No, 3.

The estimated average annual cost of operation and maintenance is $400.

DESCRIPTION OF THE WATERSHED

Physical Data

Cornudas, North and Culp Draws watershed is a portion of a larger watershed
which also includes Hitson, C&L and Washburn Draws (figure 1). Cornudas,
North and Culp Draws originate in Otero County, New Mexice, and Hitson, C&L
and Washburn Draws originate in Hudspeth County, Texas

The watershed is located about 75 miles southeast of Alamogordo, New Mexico,
and about 45 miles southwest of Carlsbad Caverns National Park, which
attracts tourists from over the entire nation. The aforementioned draws,
with the exception of Culp Draw, contribute floodwaters to a broad alluvial
plain known as Dell Valley. The flood plain, which is intensively cultivated
and irrigated, lies on the west side of the Dry Salt Lakes in the semi-desert
enclosed Salt Basin of western Texas and southern New Mexico.

This interrelated drainage area has been divided into two watersheds to
facilitate the planning and application of works of improvement. The local
sponsoring organizations have requested that these two watersheds be planned
concurrently since they are component parts of the larger watershed,

This work plan for watershed protection and flood prevention concerns the
Cornudas, North and Culp Draws portion of this interrelated watershed,

The intermittent draws of Cornudas and North originate in the Cornudas
Mountains in New Mexico about 24 miles northwest of Dell City. Cornudas

Draw flows into Texas about 7 miles northwest of Dell City and North Draw
about 4 miles north. Flows from Cornudas Draw combine with flows from
Washburn Draw into an overland-type flow on a common flood plain west of Dell
City. These overland flows in turn combine with the flows from North Draw

on the common flood plain northeast of Dell City. There are no defined chan-
nels in the Dell Valley flood plain to carry the overland flows to the Dry
Salt Lakes. The floodwaters are blocked, temporarily impounded and diverted
by physical improvements such as irrigation ditches and canals, roads, and
diversions. Culp Draw, a small tributary which drains an area on the eastern
side of the watershed, flows across flood plain lying mainly in New Mexico.

4-28834 11-70




The flow enters the Dry Salt Lakes in Texas near the Texas and New Mexico
state line. Runoff reaching the lakes is impounded until evaporated.

The total drainage area included in this project is 277.5 square miles, or
177,600 acres, of which 219.14 square miles or 140,250 acres are in Otero
County, New Mexico, and 58.36 square miles or 37,350 acres are in Hudspeth
County, Texas. Dell City lies immediately south of the area inaluded in this
project,

The topegraphy ranges from mountainocus in the west to gently sloping on the
Dell Valley flood plain. Prominent igneous peaks in the Cornudas Mountains
rise 2,000 feet or more above the surrounding steeply rolling limestone
uplands in the western part. A small cone-shaped igneous peak, Round
Mountain, is located 3 miles east of Dell City and rises about 175 feet
above the Dell Valley flood plain, The bed of the Dry Salt Lakes on the
eastern side is about 40 feet lower than the low eastern edge of the flood
plain, Elevations above mean sea level range from 7,280 feet on Wind
Mountain Peak In the Cornudas Mountains to 3,614 feet in the Dry Salt Lakes.

The rocks exposed in the watershed consist of sedimentary and igneous rocks
ranging from Permian to Recent age. Permian age limestone crops out over
most of the uplands area. Tertiary age intrusive igneous rocks cccur in the
mountain areas. OQutwash, alluvial, and lacustrine deposits cover areas of
the watershed along the draws and Dell Valley. Salty lacustrine sediments,
mainly sulfates, have been covered by Recent calcareous alluvial sediments

in parts of the valley. The total thicknesses of these valley deposits range
from a few feet to more than 150 feet over limestone bedrock. The salty lake
sediments under the Dry Salt Lakes occur to depths of more than 1,500 feet,
Aerial photographs reveal the exlstence of old shorelines of a Pleistocene
lake which impounded water more than 40 feet above the present bottom of the
Dry Salt Lakes.

The geologic structure of the limestone beds in the watershed has been
greatly affected by regional block faulting and igneous intrusion. Faulting
occurs along the eastern side under the alluvial flood plain and lake sedi-
ments and in the uplands near Culp Draw. Faulted and tilted beds also occur
in the vicinity of the mountains,

The soils of the watershed are of the Southern Desertic Basins, Plains and
Mountains Land Resource Area, Small areas of inaccessible mountain soils,
important only for wildlife, occur in the western part. Most of the upland
area is made up of soils of the Lozler Series. These soils support a grass
vegetation at elevations above 4,500 feet and are used for grazing of live-
stock. At lower elevations, however, these soils produce only a low value,
desert shrub type vegetation. Large areas of soils of the Simona and
Mimbres Series occur on the alluvial plains below the mountains and along
the draws. The deep soils:of the Mimbres Series are watered by runoff from
the surrounding steeper uplands and produce good yields of grass for live-
stock production. The less deep Simona soils are on undulating plains below
the mountains and provide fair ylelds of grass.

The Intensively irrigated alluvial plain surrounding Dell City is made up of

soils of the Hoban, Pajario, and Monahans Series, Good permeability, absence
4-28834 €-70




of restrictive horizons, and lack of high water table permit leaching of
excess salts from these irrigated soils. Gypseous soils occur in an area
along the Dry Salt Lakes on the eastern side of Dell Valley. These soils
support salt-tolerant vegetation which is used for limited grazing.

All cropland and pasture in the watershed is irrigated with ground water
obtained from a shallow aquifer under Dell Valley., The ground water occurs
in a cavernous formation, the Victorio Peak Limestone, at depths of 40 feet
in the eastern part to 150 feet or more west and northwest of Dell City.

The area of the aquifer is extensive and productive capacity is high., Wells
producing as much as 6,000 gallons per minute, with little apparent drawdowm,
are common throughout the valley., Some deep irrigation wells west of Dell
City penetrate more than 800 feet of water-bearing cavernous limestone.

0il test wells in the limestone uplands farther west indicate that cavernous
fresh water may occur to depths of several thousand feet. Water wmovement in
the aquifer is rapid. The natural recharge area includes the limestone
uplands lying west and northwest of the Dell Valley in Texas and New Mexico
and the Sacramento River area in New Mexico. The water surface in the
cavernous aquifer is nearly level, and before irrigation began was higher in
elevation than the beds of the Dry Salt Lakes. Ground water from the aquifer
was discharged through springs, such as the historic Crow Springs at the old
Butterfield Stage Station on the east side of the lakes, and by evaporation
of capillary water from the surface of the lake beds. It is estimated that
more than 40,000 acre-feet of water can be discharged annually by evaporation
of capillary water from the Dry Salt Lakes area (Page U67, Bulletin 6502,
Texas Water Commission, 1965},

The quality of the ground water under Dell Valley has slowly deteriorated
over the past 20 years because of pollution of salts leached from the irrj-
gated soils. This problem is most severe in the central part of the irri~-
gated area. Water quality before irrigation development in 1948 appears to
have been fairly uniform throughout the valley and was slightly saline.

The over-all land use in the watershed is as follows:

Land Use Acres Percent
Cropland 16,713 9.4
Pasture 432 0.3
Rangeland 159,154 89.6
Miscellaneousl/ 1,301 0.7

Total 177,600 100.0

1/ Includes roads, highways, farmsteads, and wildlife areas.

The average annual Precipitation varies from 8 inches in the low-1lying desert
valley to 12 inches in the mountainous and upland area. Most of the floods
result from high intensity, short duration storms during late summer and
early fall. The mean annual temperature is 61° Fahrenheit. Temperatures
ranges from 12° to 108° Fahrenheit. The average frost-free season is approxi-
mately 230 days in the highly intensified irrigated area, resulting in an

4—-28p34 B-70
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average growing season lasting from the latter part of March until the middle
of November.

Mineral production in the Dell Valley area is minor. There is no oil or gas
production. Gravel deposits are extensive and some gravel has been produced
from a pit located about 4 miles northwest of Dell City. Materials for county
road construction and maintenance are obtained from numerous small pits scat-
tered throughout the valley., There is no mining of salt products from the

Dry Salt Lakes lying east of Dell City.

Economic Data

The economy of the watershed depends entirely upon agriculture., The majority
of the agricultural income is derived from crops such as grain sorghum,
cotton, alfalfa, corn for grain and ensilage, small grain, truck crops, and
a nursery. The balance of the agricultural income results from the cattle
industry. The flood plain lands are used as follows: grain sorghum, 31 per-
cent; cotton, 28 percent; alfalfa, 14 percent; corn, 10 percent; small grain,
8 percent; truck crops such as onions and tomatoces, 1 percent; pasture, 2
percent; and miscellaneous uses such as farmsteads, roads, etc., 6 percent.
Normal flood-free yields expected from grain sorghum are 6,000 pounds per
acre; Pima long staple cotton, 700 pounds; Kala upland long staple cotton,
1,000 pounds; alfalfa, 7.5 toms; corn for ensilage, 25 tons; barley, 80
bushels plus 1,5 animal unit months grazing; onions, 23 tons; tomatoes, 10
tons., Market value of land varies from $20 to $500 per acre, depending upon
location and soil capability., The average gross return from crop production
is between $56,000 and $57,000 per farm. Additional revenue results from

the sale of livestock products. These farm and ranch units support busi-
nesses in Dell City which provide supplies and services required for farming
and ranching operations,

There are about 62 operating farm and ranch units in the watershed. About
530 of these units are irrigated cropland farms averaging 334 acres in size.
Twelve large ranches comprise the balance of the watershed. Thirty-five of
the farms are family-type farms hiring less than 1% man-years of outside
labor., There is one small low-income farm whose owner works off the farm in
order to maintain an adequate standard of living. All of these farms suffer
damage from flooding.

The Bureau of Land Management administers 50,000 acres of federal land located
in the project area. The State of New Mexico owns 37,500 acres of land and
the remainder of land in the watershed is privately owned.

There are no towns in the watershed; however, nearby Dell City, population

500, provides schools, churches, services, and supplies needed by the resi-
dents. Students residing in New Mexico attend the elementary grades in

Cinega school in New Mexico and then attend high school at Dell City, The
nearest doctors and hospitals are in El Paso, the main trading center for

this section of the state and adjoining areas in New Mexico. The commun ity

has purchased and operates an ambulance for emergency service to the hospitals.
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Good highways link the watershed with other population and marketing centers
in all directions, except north into New Mexico. Approximately 5 miles of

raved roads and 103 miles of unpaved roads serve the watershed residents.

Land Treatment Data

The Otero and the El Paso~Hudspeth Soil and Water Conservation Districts,
with technical assistance from Soil Conservation Service personnel head-
quartered at Alamogordo, New Mexico, and Dell City, Texas, respectively,
have aided owners and operators of watershed lands in the development of
basic soil and water conservation plans and the application of needed land

treatment measures,

There are 62 operating units located whelly or partially within the water~
shed. Soil and water conservation plans have been developed on 50 of these,
representing about 64 percent of the agricultural land in the watershed.

Included in these operating units is approximately 50,000 acres of rangeland
administered by the Bureau of Land Management, The bureau is responsible
for the application of needed land treatment measures on this acreage.

These units include also about 37,500 acres of land owned by the State of
New Mexico. This land is leased and managed in the same manner as privately
owned land.

The Agricultural Conservation Program, administered by the Agricultural
Stabilization and Conservation Service, has also provided firancial assist-
ance for the application of land treatment measures.

It is estimated that needed land treatment has been applied to about 40
percent of the agricultural land in the watershed. Installation of some
conservation measures for irrigated cropland and pastureland have lagged
because of their expense. Table 1A lists those measures and amounts which
have been applied. The total cost of this application is estimated at
$1,113,481.

Fish and Wildlife Resource Data

The fish and wildlife habitat, species, and populations in the watershed are
described by the Bureau of Sport Fisheries and Wildlife as follows:

Natural vegetation on the uplands consists of mesquite,
creosote bush, grama grasses, sand dropseed, and burro=
grass, The upland draws support growths of vine mesquite,
plains bristlegrass, cane bluestem, bush muhly, and alkali
sacaton, Very little natural vegetation grows in the
lowlands.

L] - - - - [ -
There is not enough permanent water in the project area to
provide significant sport or commercial fishing.,
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No game species is abundant in the watershed, The most
common game animal is the scaled quail, with a few prong-
horn antelope and mule deer in some areas, There is little
hunting on private land because of the scarcity of game and
disinterest on the part of the landowners to allow hunting.
The Federal and state lands are open to free public access,

. but hunting on them is light, Without the project, future
wildlife populations would be expected to remain at their
present levels.

WATERSHED PROBLEMS

Floodwater Damage

The principal problem in the watershed is flood damage to 14,173 acres of
flood plain. Of this amount, 2,100 acres are damaged by floodwaters from
Culp Draw. This is the acreage which was inundated by the 1966 flood, the
largest on record. The source of floodwaters in Culp Draw can be determined
readily; however, floodwaters affecting the balance of the watershed cannot
be separated as to source or origin. The following description of watershed
problems concerns those of Cornudas, North and Culp Draws watershed regard=-
less of origin of waters causing the problems.

Damaging floods can be expected on an average of at least once every two
vears, Floods causing minor damages occur when local runoff exceeds the
capacity of road ditches and other man-made means of conveying the water,
The problem is compounded in that there are no defined natural channels in
the irrigated cropland area. Large floods are caused by precipitation
falling in the upland and mountainous areas. The acreage inundated is
dependent upon the areal extent, intensity, and amount of precipitation.
It is estimated that a 1 percent chance flood will inundate about 9,400
acres. Most floods occur during the months of July and August when crops
are highly susceptible to damage. Damage to other agricultural property
is extremely severe. An acre of irrigated cropland represents a great
monetary investment in concrete-lined ditches, concrete pipelines, appur-
tenances for water control, and land leveling,

Little authentic information pertaining to flooding is available prior to
the drilling of irrigation wells and the development of this land for irri-
gation in 1948. Damaging floods are known to have occurred in 1949, 1952,
1954, 1955, 1957, 1958, 1960, 1962, 1963, 1964, 1965, 1966, and 1968.

Runoff from the storm of August 22 and 23, 1966, resulted in the largest
flood in Dell Valley's recorded history. Recorded rainfall amounts for

this storm varied from 2.58 inches at the Weather Bureau station at Cornudas
Service Station, located about 20 miles southwest of the watershed, to unof-
ficial reports of 12 inches at the center of the storm, located about 10
miles northwest of Dell City., A storm of this magnitude has less than 1
percent chance of occurring in any given year. Runoff from this storm
devastated the irrigation systems and destroyed crops throughout the water=-
shed, Concrete-lined ditches were broken as if by giant hammers, and large
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sections welghing tons were washed away, Many miles of these ditches required
replacement and thousands of acres of irrigated cropland required re-leveling
in order that the business of farming could be continued. This financial

blow was so severe that not all of the irrigation systems have been rehabil-
1tated at this time. Livestock was lost, fences obliterated, stored feed

and farming equipment washed away and roads rendered impassable for many days.

Dell Valley was isolated for 3 days. There was no travel to or from the area,
except for helicopters from Fort Bliss, Texas, which set up temporary head-
quarters at Cornudas south of Dell City. When travel was resumed, Red Cross
and Salvation Army personnel set up stations to aid families whose homes were
flooded. Dell Valley was declared a major disaster area by the President

and funds were allocated to relieve the suffering of the residents. The
Agricultural Stabilization and Conservation Service provided funds to enable
farm operators to rehabilitate {rrigation systems.

The 1966 flood damages In the watershed were estimated at approximately
$1,560,000.

The value of flood plain lands, wmarketwise, varies from $250 to 5500 per acre
depending upen location and soil capability.

The 1966 flood damages in the watershed were estimated at
approximately $1,560,000,
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Water from 1966 flood was over 6 feet deep at this road crossing.,
Road damage 1s estimated to average $3,100 annually.

- )
|
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Floodwaters originating in this watershed contribute to damages
to residences and commercial establishments in Dell City.
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Average annual crop and pasture damage 1is estimated at $118,000,
in addition to other damages.

Damage to this concrete-lined irrigation ditch and other agri-
cultural properties is estimated to average $106,000 annually.
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Under nonproject conditions, the estimated average annual direct monetary
damage by floodwater is $228,479. Of this amount, $118,669 is crop and
pasture; $106,639, other agricultural; and $3,171l, road and bridge.

Erosion Damage

Upland erosion in the watershed is low. The estimated average annual rate
of gross erosion is 0.30 acre-foot per square mile.

Flood plain erosion in the irrigated Dell Valley is high. Scouring resulting
from the 1966 floed damaged 1,638 acres within the project area. Sheet scour
on broad areas and channel-type scour in smaller areas removed the productive
loamy surface soils and exposed less productive subsoil. In some areas the
topsoil was removed to gravel, highly calcareous materials, and gypseous
materials. Damages in terms of reduced productivity are distributed as fol-
lows: 752 acres, 10 percent; 491 acres, 20 percent; 284 acres, 40 percent;
and 111 acres, 80 percent.

The average annual value of damage resulting in reduced production is esti-
mated to be $12,583.

Sediment Damage

Sediment damages in the watershed are moderate. The major damage by sediment
is associated with the floodwater damage outside the watershed in the urban
area of Dell City. The silt and mud deposited in homes and businesses, and
on equipment and machinery make cleanup operations very difficult after a
flood. Sediment deposited on roads and highways, and in irrigation ditches
requires cleanup and removal after flooding.

Deposits of coarse-grained materials on the flood plain soils damaged 487
acres of land in the 1966 flood., Most of the damaging materials are left in
bar-like deposits from one~half to more than one foot deep. These deposits
must be removed or smeoothed down after flooding so that the land can be
irrigated. Damage by the low fertility, sandy, and gravelly materials range
from 10 to 20 percent in terms of reduced productivity., The average annual
value of loss of productivity is estimated to be $1,399.

Problems Relating to Water Management

Approximately 39,000 acres of cropland and improved pasture are irrigated
from the ground water under the Dell Valley. Of this, 17,073 acres are
located within the project area. The water is pumped from a high yielding
cavernous limestone aquifer at depths ranging from 40 to 200 feet. It is
estimated that more than 100,000 acre-feet of water is pumped annually in
Dell Valley to irrigate growing crops and to leach salts from the soil.

Ground water problems which are expected to affect future irrigation costs,
yields, and cropping systems include increasing salinity of the water in the
aquifer under Dell Valley and a decline in the water table. The water
recharging the aquifer under the valley is only slightly salime, containing
less than 1,500 parts per million dissolved solids. The ground water under
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the valley, however, has increased in salinity because of contamination by
salts leached from the permeable irrigated soils. This contamination is most
pronounced in the center of the valley where the recharge water has less
effect upon the salt concentration., A good example of this salinity increase
is shown in tests made of water from a well located one mile east of Dell
. City. Tests of water from this well made in 1948, at the beginning of irri-
gation development, show a specific conductance (E.C.) of 2,210 (micromhos
at 25° C). Subsequent tests of water from this well after 15 years of
.. irrigation and again after 20 years show an increase to E.C. 5,650 in 1963
and to E.C. 6,100 in 1968, This indicates that the greatest increase in
salinity occurred during the period immediately after irrigation development.

Ground water decline studies show that the water table has dropped about 25
feet since 1948. Approximately 3 feet of rise in the water table occurred
from recharge by the 1966 flood, There is some indication that the annual
rate of decline was slowing down before the 1966 flood. An average drop of
about 1.7 feet per year is indicated during the l0-year period from 1950 to
1960. An average drop of 1.2 feet per year is indicated from 1960 to 1966
before recharge by the 1966 flood. Most of this decrease in rate of decline
can probably be attributed to cessation of water outflow from the aquifer
into the Dry Salt Lakes because of the lowered water table.

Continued lowering of the water table may create another source of salt
pollution. Highly saline ground water in the sediments under the Dry Salt
Lakes could possibly move into the Dell Valley aquifer as it continues to

be lowered below the elevation of the water table of the lake sediments. The
rate of movement through the fine-grained lake sediments would be slow.

Most of the crops grown in the Dell Valley are of medium to high salt
tolerance. There are no indications, at present, that the water with the
higher salt content has seriously affected prcduction. This is attributed
to the type of salts present in the water, the permeability of the irrigated
soil, and probably also to the mineralogical makeup of the soil.

Ground water sources are utilized for municipal, domestic, and livestock
purposes. Most of the ground water under the Dell Valley is too saline for
munic¢ipal and domestic uses without treatment. Dell City uses the electro-
dialysis process for conversion of ground water containing about 2,500 parts
per million dissolved solids to water with 600 parts per million dissoclved
solids. This plant serves the municipal needs of Dell City as well as the
domestic needs for most of the surrounding area. The supply of ground water

. is more than adequate for future municipal needs; however, the problem of
increasing salinity may increase treatment costs or require piping less
saline water from wells which c¢ould be drilled north and northwest of the

- irrigated area,

Deep pitetype ponds or tanks are also used in the upland range areas for
livestock water supply. These circular ponds are constructed in deep slowly
permeable alluvial soils in the draws. Livestock water is alsoc obtained
from deep wells.

4-2HB834 B8=70




13

PROJECTS OF OTHER AGENCIES

There are no project-type water rescurce developments of other agencies with-
in the valley. However, the Hudspeth County Underground Water Conservation
District No. 1, a subdivision of the state government, was formed to promote
conservation of the underground water supply which is the lifeblood of the
farming economy.

BASTS FOR PROJECT FORMULATION

A reconnaissance and preliminary investigation of the watershed were made by
representatives of the Soil Conservation Service and the sponsoring local
organizations to determine the location and severity of watershed problems.
A map was prepared to show the location of the land being damaged by flood-
water, erosion, and sediment. It was recognized that neither this watershed
nor the adjoining Hitson, C&L and Washburn Draws watershed was a separate
entity as such. Both are parts of a larger watershed and both contribute
damaging floodwaters to a common plain, Land treatment and structural meas-
ures must be installed in both watersheds in order to achieve the desired
damage reductions in either watershed. This interrelationship necessitated
the planning of both watersheds concurrently, The works of improvement must
be installed in the same manner in order that project objectives be achieved.

Meetings were held with the sponsors to discuss their problems, possible
solutions, watershed resource development needs, and the formulation of pro-
ject objectives. 1Initially the sponsors listed the following objectives:

1., TImmediate establishment and maintenance of land treatment measures
which contribute directly to watershed protection.

2, Provision for a level of flood protection which would allow the
installation of planned water conservation and land treatment
measures as well as reducing flood damages by 75 to 80 percent.

3. Stimulation of the economic development of the area as the result
of project installation,

It was agreed that the objectives of the sponsors were reascnable and con-
sistent with watershed resource development. Possible ways to meet the
objectives of the sponsors were investigated. First, it was determined that
land treatment measures alone would not reduce damages to an acceptable level.
It was then determined that the only practical way to protect the intensively
used flood plain from flood damages was to supplement the land treatment
measures with needed structural measures that would control the floodwater
and prevent flooding. I

The location, number, design, and cost of structural measures were determined
by the physical, topographic, and geologic conditions in the watershed.

Other influencing factors were improvements, land use, and the location of
damage areas.
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The land in the upper portion of the watershed is rangeland with topography
generally suitable for floodwater retarding structures. The land use in the
lower portion is predominantly cropland. Numerous roads and irrigation
canals are located in the lower portion. The topography is unsuitable for
floodwater retarding structures. These factors necessitated locating the

Yo, floodwater retarding structures in the upper portion of the watershed.

Stream channel improvement and injection wells were considered as a means of

- controlling the principal spillway flows. Studies indicated that injection
wells would be more economical and would enhance the water resources of the
area.

The only other possible way to provide flood protection would be to construct
floodways or concrete-lined channels to convey safely the floodwater through
the valley. This alternate was not selected because of installation cost,
numerous required modifications of improvements, operation and maintenance
costs, required dedication of a large area of irrigated cropland to the pro-
ject, and the foregoing of incidental recharge benefits.

This project as formulated, in combination with the project on the adjacent
Hitson, C&L and Washburn Draws watershed, will meet the sponsors' objectives

for watershed protection and flood prevention,

The sponsors were not interested in including additional storage for multiple-
purpose use in any of the floodwater retarding structures.

WORKS OF IMPROVEMENT TO BE INSTALLED

Land Treatment Measures

The use of each acre of land within its capabilities and its treatment in
accordance with its needs has long been accepted as one of the foundations for
the building of a strong and free community, state, or nation. Sponsors of
this project are keenly aware of this concept and deem the installation and
maintenance of needed land treatment measures as essential,

Soil surveys have been completed for the Texas portion of the project. There
are 660 acres of soil surveys needed in the New Mexico portion of the project.
These acres will be surveyed during the first year of the installation period.
With this accomplished, planning and application of needed measures can be
achieved without interruption and on schedule,

In addition te effectively maintaining those land treatment measures already
established (table 1lA), additional soil and water conservation measures or

“ combinations of measures to be applied on cropland include conservation crop-
ping system, crop residue management, irrigation pipeline, irrigation ditch
and canal lining, irrigation land leveling, irrigation water management, and
structures for water control. Conservation measures which will be applied on
pastureland include pasture and hayland planting, and pasture and hayland
management. Fences, farm ponds, pipelines, and watering facilities will also
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be constructed to enable operators to defer grazing and use rangeland
properly. The application of these measures on grassland will result in
increased and more dependable yields of nutritious grasses. The applica-
tion of these measures, both on cropland and grassland, will improve both
. soil cover and condition. This improvement will reduce soil and water
- losses, assure proper functioning of the floodwater retarding structures,
reduce flooding and help raise the income of operators of agricultural land.

Structural Measures

A system of three floodwater retarding structures will be installed to pro-
vide protection to the flood plain lands. The location of these planned
structural measures is shown on the project map (figure 4).

Runcff from 73 percent of the watershed will be detained by the floodwater
retarding structures. The storage capacity of the floodwater retarding
structures 1s 13,238 acre-feet, of which 1,385 acre-feet are sediment
storage and 11,853 acre feet are for floodwater detention storage., These
structures will detain an average of 1.10 inches of runoff from the drainage
area above them., In addition, an average of .13 inches of storage has been
allocated for the expected 100-year accumulation of sediment. The principal
splllway crest elevation for each structure will be set at the 50-year sedi-
ment capacity, but the principal spillway of floodwater retarding structure
No. 1 will be ported at the 200 acre-foot capacity. The sediment pools of
floodwater retarding structures Nos. 2 and 3 will be dry.

A combination of principal spillway capacity and retarding storage will
assure that emergency spillways of floodwater retarding structures will
have less than 1 percent chance of use at the end of their design life.
The principal spillways will be of the drop inlet type with cantilever
outlet. .

Injection wells will be installed as appurtenances to the floodwater
retarding structures to dispose of principal spillway discharges. Princi-
pal spillway discharges will be conveyed to the injection wells by concrete-
lined channels., Well heads will be devised to remove foreign matter and

~ unacceptable pollutive factors to safeguard the quality of water introduced
into the aquifer. Additional studies to define the predictable water
quality and details of well head treatment will be made prior to the time
detail plans are submitted for approval. The wells will be cased through
the alluvium. The depths of the wells will vary from 250 to 800 feet,
- depending upon the geologic conditions. The diameter of the wells will

) probably vary from 18 to 21 inches.¥

The permeability rates used in the design of the injection wells are based
on rates found in tests of irrigation wells in Dell Valley. Pumping tests of
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a number of productive irrigation wells during the early stages of develop-
ment of the valley (1948-50) showed an average specific capacity of 100
gallons per minute per foot of drawdown. These early wells penetrated to
depths of only 100 feet or so in water-bearing rock. Wells which did not
penetrate enough porous rock for good production at these shallow depths
were abandoned, thus requiring several test holes before a productive well
was obtained. Deep oil test holes drilled in later years indicate that
cavernous conditions exist to depths of several thousand feet in the Dell
<. Valley area. Cleanout and deepening, since 1965, of old low production wells
has proven that these wells can be improved by deepening. A productive well
can be developed at almost any desired spot by continued drilling until the
needed amount of porosity is obtained.

The surface of the water table under the Dell Valley is near elevation 3600
feet above mean sea level. About 200 feet of limestone occurs above the
water table at Site 1; 150 feet at Site 2; and 100 feet at Site 3. The
desired permeability for injection wells is expected to be obtained at depths
of about 800 feet at Site 1; 400 feet at Site 2; and 250 feet at Site 3.

The final depths of all wells and their location will be based on actual test
drilling at each site.

All of the floodwater retarding structure sites are located on hard limestone
bedrock. Deep deposits of alluvial silt (ML), clay (CL), gravel (GC, GM,

and GP) occur in the valley at Sites 1 and 3. A relatively narrow alluvial
valley occurs at Site 2. The principal spillways can be placed on hard lime-
stone at all sites. Rock excavation in hard-jointed limestonme will be
required in the emergency spillways of all sites, The rock can be utilized
as riprap to protect the embankment from wind erosion during dry periods and
wave action during periods of impoundment. This rock and on-site gravel

will also be used for comstruction of blanket drains on the permeable bedrock
foundations.

Scattered sink holes in the uplands and logs of irrigation wells downstream
indicate that cavernous conditions exist in the bedrock. Field investiga-
tions, however, indicate that there should not be any foundation problems
resulting from cavernous conditions at any site.

It will be necessary to relocate a number of county roads and utility lines
in order to install the structural measures. The county road at Site 1 will
be closed and the utility lines will be relocated. The county roads and
utility lines at Site 2 will be relocated.

All relocations, modifications, alterations or replacements of fixed improve-
ments are land rights costs and will be borne by the sponsors.

Figures 2, 3, and 3A show structures which are typical of those planned for
the watershed. Table 3 shows quantities and design features.

All applicable state laws will be complied with in the design and construction
of structural measures, as well as those pertaining to storage, maintenance of
quality, and use of water.
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Concrete-1ined ditches increase irrigation efficiency and
conserve water,

Rangeland will be deferred and
used properly to reduce ercsion,
Proper use of the rangeland will
also increase the amount of
Brasses available for grazing.
Note the glant soap tree yucca,
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EXPLANATTON OF INSTALLATION COSTS

The estimated total cost of installing the land treatment measures is
$1,553,335 (table 1). This includes funds for Public Law 46 and Public Law
566 technical assistance to be provided by the Soil Conservation Service and
cost sharing in the establishment of approved conservation measures under the
Agricultural Conservation Program administered by the Agricultural Stabili-
zation and Conservation Service. Included in the above sum is $49,465 of
Public Law 566 funds to accelerate technical assistance in order that plan-
ning and application of needed land treatment measures included in this plan
may be accomplished by the end of the 10-year installation period. The
estimated cost for application of the various measures is based on current
prices being paid by landowners and operators in the area,

The total installation cost of the structural measures is estimated to be
$1,661,735. The Public Law 566 cost will be $1,622,275 and the local share
will be $39,460,

The local cost includes $37,960 for land rights and $1,500 for project admin-
istration. The estimated value of land rights includes $700 for legal fees,
$16,880 for value of easements, $9,900 for relocation of utility lines in
floodwater retarding structure No. 1, $5,800 for relocation of a county road
in floodwater retarding structure No. 2, and $4,680 for relocation of utility
lines in floodwater retarding structure No. 2.

The estimated comstruction cost includes the engineer’'s estimate and a 10
percent allowance for contingencies., Major items comsidered were equipment
mobilization, site preparation, core trench excavation, drop inlet principal
spillways, earth fill, rock excavation and placement, and injection well
construction. The unit cost for these items was based on actual cost of
structural measures in similar areas modified to conditions found in this
watershed.

Engineering and project administration costs are based on analysis of previous
work in similar areas. Engineering costs consist of, but are not limited to,
detailed surveys, geological investigations, laboratory reports, designs,

and cartographic services. Project administration costs comsist of construc-
tion inspection, contract administration, maintenance of Soil Conservation
Service state office records and accounts, and Washington office and Engi-
neering and Watershed Planning Unit costs.

Value of land, easements, and rights-of-way was estimated by representatives
of the local sponsors and concurred in by the Soil Conservation Service.
Portions of floodwater retarding structures No. 2 and No. 3 will be on
federal and State of New Mexico land. All of floodwater retarding structure
No. 1 and portions of floodwater retarding structures Nos. 2 and 3 will be

on private land. Estimated costs for the land rights on federally owned land
is $300.

The estimated cost for relocation of county roads was furnished by the county
commissioners. The utility companies furnished the estimated costs for modi-
fying their respective utility lines.
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The local costs for project administration include sponsors' costs related
to contract administration, overhead and organizational administrative costs,
and whatever construction inspection the sponsors desire to make at their
own expense.

The estimated schedule of obligations for the 10-year installation period,
covering installation of land treatment and structural measures, is as
follows:

Fiscal : : PL 566 : Other
Year Measures : Funds : Funds : Total

(dollars) {dollars) (dollars)

lst Land Treatment 4,946 150,387 155,333

2nd Land Treatment 4,946 150,387 155,333
Floodwater Retarding

Structure No. 3 238,470 1,525 239,995

Jrd Land Treatment 4,946 150,387 155,333
Floodwater Retarding

Structure No. 2 601,960 17,120 619,080

4th Land Treatment 4,946 150,387 155,333
Floodwater Retarding

Structure No. 1 781,845 20,815 802, 660

5th Land Treatment 4,946 150,387 155,333

6th Land Treatment 4,947 150,387 155,334

7th Land Treatment 4,947 150,387 155,334

8th Land Treatment 4,947 150,387 155,334

9th Land Treatment 4,947 150,387 155,334

10th Land Treatment 4,947 150,387 155,334

TOTAL 1,671,740 1,543,330 3,215,070

EFFECTS OF WORKS OF IMPROVEMENT

The installation of land treatment and structural measures included in this
watershed work plan and the watershed work plan for the adjacent Hitscon, C&L
and Washburn Draws watershed will benefit about 62 farm and ranch operators
located within this watershed. About 30 irrigated farms will benefit directly
from reduced flooding. Thirty-five of these are family-type farms employing
less than 1% man years of outside labor.
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Damage to other agricultural property, estimated to average
$106,639, will be reduced to $15,050 or 86 percent.

" W

County road damage suffered during the 1966 flood. Although
seldom so spectacular as the above, average annual damage to
roads amounts to 33,171, Road and bridge damages will be
reduced by 91 percent.
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Structural measures will control 91 percent and 94 percent,
respectively, of the mountainous and upland areas of this
watershed and the adjacent Hitson, C&L and Washburn Draws

watershed.

The estimated average annual monetary damage within the water-
shed will be reduced from $266,707 to $38,616, or 86 percent.
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Structural measures will contrel 91 percent and 94 percent, respectively, of
the mountainous and upland areas of this watershed and the adjacent Hitson,
C&L and Washburn Draws watershed. The mountaincus and upland area is the
major source of damaging floodwater. These structural measures are designed
te contrel the runoff from storms larger than the 100-year event.

The effect of the installation of all measures, both land treatment and
structural, planned for this watershed and the adjoining Hitson, C&L, and
Washburn Draws watershed upon fleeding in this watershed is described below.

About 14,173 acres of valuable flood plair land will be protected by strue-
tural measures. This acreage includes 2,100 acres of benefited flood plain
in Culp Draw. Average annual acres flooded will be reduced from 3,033 to
498, or 84 percent. The installation of all planned works of improvement
will reduce average annual damages from $266,707 to $38,616, a reduction of
86 percent, Average annual flocdwater damages will be reduced by 87 percent
for crop and pasture, 86 percent for roads and bridges, and 86 percent for
indirect damages. Flood plain scour damages will be reduced by 65 percent
and sediment deposition damages will be reduced by 88 percent,

The floocd damage remaining after installation of the project will result pri-
marily from the runcff from the irrigated cropland below structural measures,
roads, and miscellanecus areas,

Had the project been installed at the time of the disastrous 1966 flood,
damages throughout the watershed would have amounted to only 23 percent of
those which actually occurred,

The installation of the measures in this watershed will alsec provide flood
protection to Dell City and the agricultural fleood plain in the adjoining
Hitson, C&L and Washburn Draws watershed.

Incidental ground water recharge from structural measures installed in this
watershed is expected to average about 2,700 acre-feet annually. Seepage
legsses in the highly permeable pocl areas of the structures and use cof injec-
tion wells to dispose of released floodwaters will recharge the aquifer with
water which normally flows into the Dry Salt Lakes and evaporates. This
incidental recharge will reduce the annual rate of water level decline and
will keep irrigation pumping costs from rising as rapidly as might ctherwise
be expected with the lowering water table. :

In addition, the injected water will reduce the salinity level of the ground
water in the vicinity of the structures and injecticn wells through the
mixing of the fresh runoff waters with the more saline ground water.

The sediment pool of one floodwater retarding structure may provide some

incidental recreation for watershed residents during pericds of above normal
rainfall, This may be in the form of boating, water skiing, and picnicking.
However, the sponsors will discourage use of pool areas for recreation until
sanitary facilities meeting state and local health requirements are provided,

About 279 acres of rangeland are located in sediment pools, dams, and spill-
ways of flcodwater retarding structures. No agricultural preduction is
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expected from this acreage henceforth. Detention pools will require ahbout

1,006 acres of rangeland. No loss in agricultrual production is expected in

these pools, with the exception of 175 acres to be used for borrow. In fact,

it may reasonably be expected that grass production will increase on the

balance of the detention pool area, particularly in the upland portions where
: moisture is at a premium. It is possible that an additional 21 acres of
borrow for dam construction may be required on flood plain rangeland outside
of pool areas. If needed, no further grass production is expected from this
area. An additional 9 acres of flood plain rangeland will be required for
injection wells. This acreage will be fenced and will afford no grazing for
livestock; however, it is expected that it will be used by wildlife such as
quail, dove, etec.

x

The installation of structural measures will have no adverse effect on, nor
will the structural measures be affected by, any known mineral resources
within the watershed. There are no known archeological, paleontological,or
historical features affected by this project.

The effects of works of improvement on fish and wildlife habitat are described
by the Bureau of Sport Fisheries and Wildlife as follows:

In general, the project would not significantly influence
game population trends. Land treatment measures, such

as conservation cropping systems and deferred and proper
grazing use, would be beneficial to big game and upland
game ,

Secondary benefits will accrue to the trade area as a result of increased
purchases from those supplying farm equipment, petroleum products, seeds,
feeds, fertilizers, services, and other items needed by the family. The
benefits from damage reduction will result in improved living standards for
residents of the watershed. This improvement will be reflected in local
support of schools and churches, both so important to the well-being of
present and future generations. In addition to the monetary benefits, there
are intangible benefits which will accrue. Residents will feel more Ssecure
knowing that the fruits of their labor and monetary investments are not so
likely to be washed away at the whim of Mother Nature. They will also
appreciate the fact that here is an excellent environment in which to rear
their families. These benefits, although real and of utmost importance,
have not been evaluated, nor have they been used for project justification
in any way.

PROJECT BENEFITS

The estimated average annual monetary damage (table 5) within the watershed
will be reduced from $266,707 to $38,616, or 86. percent. Crop and pasture
damages will be reduced from $118,669 to $15,122, or 87 percent. Other agri-
cultural damage, such as fence and livestock losses and damage to irrigation
systems and other farm property, will be reduced from $106,639 to $15,050,

or 86 percent. Road and bridge damages will be reduced from $3,171 to $300,
or 91 percent. The deposition of damaging sediment upon flood plain soils,
now occurring at the rate of $1,399 annually, will be reduced to $168 or
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88 percent. Flood plain scour damages will be reduced from 812,583 to
$4,465, or 65 percent. Indirect damages will be reduced from $24,246 to
$3,511, or 86 percent.

O0f the $228,093 damage reduction benefits expected in this watershed as the
result of project installation, $121,448 will result from structures installed
in this watershed, $1,127 from land treatment applied in this watershed,
$104,025 from structures installed in adjacent Hitsom, C&L and Washburn Draws
watershed, and $1,493 from land treatment applied in that watershed.

In addition, structural measures installed in this watershed will produce
$148,561 damage reduction benefits in adjacent Hitson, C&L and Washburn Draws
watershed and land treatment applied in this watershed will produce $1,712
benefits in that watershed,

Structures in this watershed will also produce $37,842 in incidental ground
water recharge benefits by helping maintain both water quality and water
level in the aquifer being used for irrigation,

Incidental recreation benefits may accrue to residents of the watershed
through the use of one of the floodwater retarding structure sediment pools
for boating, water skiing, or picnicking during periods of above normal rain-
fall, No monetary evaluation has been made of these benefits due to limited
rainfall and relatively high seepage losses,

Hudspeth and Otero Counties have not been designated as eligible for assist-
ance under the Economic Development Act; therefore, no redevelopment benefits
were considered.

Although not considered pertinent from a national viewpoint, secondary bene-
fits stemming from the reduction in average annual damages and incidental

ground water recharge will amount to $28,330 annually,

COMPARISON OF BENEFITS AND COSTS

The total average annual cost of structural measures (amortized total instal-
lation cost plus operation and maintenance) is $86,129. These measures are
expected to produce average annual primary benefits of $307,851. The benefit-
cost ratio without secondary benefits is 3.6 to 1,0. The ratio of total amnu-
al project benefits accruing to structural measures, $336,181, to the average
annual cost of structural measures, $86,129, is 3.9 to 1.0 (table 6).

PROJECT TNSTALLATION

The project installation period will be 10 yeafs. The general sequence of
installation is shown under the schedule of obligations, "Explanation of
Installation Costs."

Planned land treatment (table 1) will be accomplished during the 10-year
installation period,
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Planned land treatment on private and state land will be accomplished by
farm and ranch operators in cooperation with the Otero and the El Paso-
Hudspeth Soil and Water Conservation Districts. Planned land treatment on
federal land will be accomplished by the Bureau of Land Management, using

their own technical resources.

The goal is the adequate treatment of 10,968 additional acres of cropland and
110,072 additional acres of grassland by the end of the installation period,
This goal, in addition to the maintenance of those measures already applied,

will be achieved as follows:

. Fiscal Year
Land Use : 1st : 2nd : 3rd : 4th : 5th : 6th
(acres) {acres) (acres) {acres) (acres) {acres)
Cropland 1,096 1,096 1,097 1,097 1,097 1,097
Grassland 11,007 11,007 11,007 11,007 11,007 11,007
TOTAL 12,103 12,103 12,104 12,104 12,104 12,104
H Fiscal Year - continued H
Land Use : 7th : 8th : 9th : 10th : Total
{(acres) {acres) (acres) {(acres) {acres)
Cropland 1,097 1,097 1,097 1,097 10,968
Grassland 11,007 11,007 11,008 11,008 110,072
TOTAL 12,104 12,104 12,105 12,105 121,040

The Bureau of Land Management concurs in its part in carrying out this plan.
Land treatment measures installed on BIM lands, which consists of proper
range use, will be based on allotment management plans.

The governing bodies of the soil and water conservation districts will assume
aggressive leadership in accelerating the land treatment program now being
applied. The installation of land treatment measures which will benefit
wildlife will be encouraged at every opportunity. Landowners will be
encouraged to consult the Texas Parks and Wildlife Department or the New
Mexico Department of Game and Fish regarding the feasibility of installing
wildlife watering devices on the uplands of the watershed.
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The Soil Conservation Service will provide additional technical assistance
to the soil and water conservation districts to accelerate the planning and
application of soil, plant, and water conservation measures,

The Agricultural Stabilization and Conservation Service will provide finan-
cial assistance for the application of those measures which will accomplish
- the conservation objectives in the shortest possible time. The Extension
Service will assist in the educational phase of the program by holding local
farm meetings, preparing press, radio, and television releases, and using
.. other methods of getting information to landowners and operators in the water-
shed, Soil and water conservation loans available through the Farmers Home
Admiristration will be given special emphasis, Present FHA clients in the
watershed will be encouraged to cooperate in the program.

Injection wells are appurtenances and will be constructed simultaneocusly
with the floodwater retarding structures with which they are associated.

Technical assistance will be provided by the Soil Conservation Service in the
preparaticn of plans and specifications, construction inspection, preparation
of contract payment estimates, final inspection, execution of certificate of
completion, and related tasks necessary to install the structural measures.

The Soil Conservation Service, in compliance with the request made by the
sponsors, will provide the necessary administrative and clerical personnel,
facilities, and supplies to advertise, award, and administer contracts, and
will be the contracting agency.

The Otero County Commission, New Mexico, and the Hudspeth County Commissioners
Court, Texas, have the right of eminent domain under applicable state laws
and have the financial resources necessary to fulfill their responsibilities.

The Otero County Commission will take the following actions for floodwater
retarding structures Nos. 2 and 3

l. Obtain all land rights needed legally for construction and take
related land rights action conforming to Service policy requirements.

2, Determine the legal adequacy of land rights and use its power of
eminent domain to obtain all land rights not donated.

3. Be responsible for working with the Service during construction of
works of improvement. They will designate in writing an individual
- to serve as liaison between the commission and the Service.

4, Provide for the relocation or modification of utility lines and
. systems, roads, and privately owned improvements as necessary for
installation of structural measures.

5. Submit all plans and specifications for the floodwater retarding
structures to the New Mexico State Engineer for filing and approval
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and otherwise comply with applicable state laws before invitations
to bid are advertised by the Soil Conservation Service.

The Hudspeth County Commissioners Court will take the following action con-
cerning floodwater retarding structure No. 1:

- 1, Obtain all land rights needed legally for construction and take
related land rights action conforming to Service policy requirements,

2. Determine the legal adequacy of land rights and use its power of
eminent domain to obtain all land rights not donated.

3. Be responsible for working with the Service during coenstruction of
works of improvement. They will designate in writing an individual
to serve as liaison between the court and the Service.

4. Provide for the relocation or modification of utility lines and
systems, roads, and privately owned improvements necessary for
installation of structural measures.

The structural measures will be installed pursuant to the fellowing conditions:

l. The requirements for land treatment in the drainage area above the
floodwater retarding structures have been met.

2. All land rights have been obtained for all structural measures, or
the sponsors have furnished a written statement to the effect that
they have the means of securing land rights and the exact date by
which all land rights will have been obtained. Following is a
schedule, by 6-month periods, for obtaining needed land rights:

lst 6-month perioed Floodwater retarding structure No. 1
2nd 6-month period Floodwater retarding structure No. 3
3rd 6-month period Floodwater retarding structure No, 2

3. Utilities, such as power lines and telephone lines, have been re-
located or permission granted to inundate the properties involwved,

4., The county road affected by floodwater retarding structure No. 1
. has been closed and the county roads affected by floodwater retarding
structure No., 2 have been releccated.
. 5. Project agreements have been executed.

6. Operation and maintenance agreements have been executed,

7. Public Law 566 funds are available.
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FINANCING PROJECT INSTALLATION

Federal assistance for carrying out the works of improﬁement 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 cost of installing the needed land treatment measures on private and
state lands during the 10-year installation period will be borne by the land-
owners and operators of the land on which these measures are installed. The
cost of installing the needed land treatment measures on federal land will

be borne by the Bureau of Land Management.

The Agricultural Stabilization and Conservation Service will provide financial
assistance for the installation of those land treatment measures which are
eligible for this assistance. The Farmers Home Administration, local banks,
and other lending institutions can arrange financing for the landowmers and
operators' share of the cost.

The Soil Conservation Service will provide funds in the amount of $99,939 to
finance the cost of technical assistance in planning and application of the
land treatment measures. This consists of $49,465 of Public Law 566 funds
and 550,474 to be provided from Public Law 46 funds (table 1)},

It is anticipated that 80 percent of the easements to be acquired will be
donated. Out-of-pocket costs for land rights and project administration are
estimated to be $13,000.

The Hudspeth Ceoupnty Commissioners Court will provide the local share of the
cost of installing floodwater retarding structures Nos, 1 and 2. The Otero
County Commission will provide the local share of the cost of installing
floodwater retarding structure No. 3. Existing tax sources are adequate for
firancing the share of project installation costs to be borne by the local
interests.

Financial and other assistance to be furnished by the So0il Conservation
Service is contingent on the appropriation of funds for this purpose. In
addition, all prerequisite conditions will be met before federal funds will
be made available for the installation of structural measures,

PROVISTONS FOR OPERATION AND MAINTENANCE

Land treatment measures on private and state land will be maintained by the
landowmners and operators of farms and ranches on which the measures are
installed under agreements with the Otero and the El1 Paso-Hudspeth Soil and
Water Conservation PDistricts. Representatives of the districts will make
periodic inspections of the completed land treatment measures to determine
.maintenance needs. The Bureau of Land Management will be responsible for
the maintenance of land treatment measures installed on federal land,
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The Otero County Commission will be responsible for the operation of flood-
water retarding structures Nos. 2 and 3 and the maintenance of floodwater
retarding structure No., 3.

The Hudspeth County Commissioners Court will be responsible for operation of
floodwater retarding structure No. 1l and the maintenance of floodwater
retarding structures Nos. Ll and 2.

The counties will pay the cost of maintenance out of existing tax revenues.
The estimated average annual cost of operation and maintenance is $400, The
estimated average annual cost of o ration and maintenance is based on ad-
justed normalized prices. Maintenance is expected to consist of, but is not
limited to, control of undesirable vegetation, debris removal, and mainte-
nance of earth fills, spillways and injection wells.

The Service and the sponsors will make a4 joint inspection annually, or after
unusually severe floods, or in the event of other unusual conditions that may
adversely affect the works of improvement, for three years following instal-
lation of each structure. Inspection after the third year will be made annu-
ally by the sponsors. The Service will participate in annual inspections as
often as it elects to do so after the third year. Inspection items are those
items which may need mainterance. For the floodwater retarding structures,
items of imspection will imclude, but will not be limited to, condition of
the principal spillways, earth fills, emergency spillways, injection wells,
fences, gates, and vegetative growth in reservoirs.

Upon acceptance of completed works of improvement from the contractor, the
counties will be totally responsible for all maintenance. Maintenance will
be performed promptly as the need arises.

The Soil Conservation Service, through the soil and water conservation dis-
tricts, will participate in operation and maintenance only to the extent of
furnishing technical assistance to aid in inspections and technical guidance
and information necessary for the operation and maintenance program.

Provisions will be made for free access of representatives of the sponsoring
local organizations and federal representatives to inspect and provide for
maintenance for all structural measures and their appurtenances at any time.

The counties will prepare a report of all maintenance inspections. A copy of
this report will be submitted to the Service representative. The counties
will keep summary control records in support of proper maintenance having
been performed on these works of improvement.

An operation and maintenance agreement will be executed by the parties hereto
prior to signing of the initial project agreement and the issuance of invita-
tions to bid on construction of the structural measures. The agreement will
set forth specific details on procedure in line with recognized assignments
of responsibility.

The necessary maintenance work will be accomplished either by contract, force
account, or equipment owned by the respective counties.
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TABLE 3 - STRUCTURE DATA - FLOODWATER RETARDING STRUCTIURES
Cornudas, Nerth and Culp Draws Watershed, Texss and New Mexico
‘ Structure Number
Ttem Y CR 1 i A : s Total
o Class of Structure a 3/3 : 3/3 XXX
Drainage Area 5q. Mi. 97. 14 92,85 12,18 202,15
Curve No, (1l-day)(AMC II) :33 2] &5 KKK
Te Hrs. 3.81 3.683 1.13 XXX
Elevation Top of Dam Ft. 3848.8 3811.5 3757.9 XXX
Elevation Crest Emergency Spillway Ft. 383B.5 3794.5 3745,0 ®RX
Elevation Crest Principal Spillway Ft. 3818.0 3769.5 3726.0 KKK
Elevation Crest Lowest Ungated Outlet Ft. 3817.0 3755.0 3720.0 XXX
Maximum Height of Dam Ft. 40 53 40 X%
Volume of Fill Cu. Yds. 1,229,200 608,000 334,000 2,171,200
Total Capacity Ac. Fe. 6,225 5,800 1,213 13,238
Sedimenc Peol (Lowest Ungated Outlet} Ae. Ft. 200 1] 1] 200
Sediment Submerged lst 50 Years ac. Ft. 291 265 24 580
Sediment Submerged 2nd 50 Years Ac. Ft. 284 258 24 566
Sediment Aerated Ac. Ft. 120 109 10 239
Retarding Ac, Ft, 5,530 5,168 1,155 11,853
Surface Area
Sediment Pool (Lowest Ungated Outlec) Acres 82 0 0 82
Sediment Pool (Principal Spillway Crest) Acres 102 48 13 163
Retarding Poel Acras 485 545 119 1,149
Principal Spillway
Rainfall Velume (Areal)(l-day) In. 4,29 4.30 4. 46 XX
Rainfall Volume (Areal)(l0-day) In. B.95 6.96 7.05 KKK
Runoff Yolume (l0-dav) In. 1.17 1,14 3.87 XXX
Capacity (Maximum) C.F.5. 52 52 a7 X%X
Frequency Operation - Emer. Spillway % Chance 0.7 0.7 0.8 wXX
Size of Condult In. 24 24 24 KKK
Emergency Spillway
Rainfall Volume {ESH) (Areal) In. 1,91 1.94 3.45 XX¥
Runoff Volume (ESH) In. ’ .55 .53 1.97 XXX
Tvpe . Eock Rock Rock v 44
Bottom Widch Ft. 500 500 500 XXX
Velocity of Flow (Vo) Ft./Sec. 0 0 5.2 XXX
Slope of Exit Channel Ft./Fc. 025 .023 .068 XXX
Maximum Water Surface Elevation Fe. - - 3746.7 XXX
Freeboard
Rainfall Volume (FH)(Areal) In. 6,65 13.90 24,63 XXX
Runoff Veolume (FH) In, 4,48 11.30 22.50 XRX
Maximum Water Surface Elevation Ft. 3848.8 A811.5 3757.9 e
Capacity Equivalents
Sediment Volume In. 0.135 0.127 0.089 XXX
Water Supply Volume In. - - - XX%
Retarding Volume In. 1.070 1.039 1,780 et

1/ Structures are located in New Mexico,
2/ Class "a" gtructure with emergency spillway designed to convey the probeble maximum
precipitation required by State Engineer, New Mexico.

October 196%
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TABLE 4 - ANNUAL COST
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Cornudas, North and Culp Draws Watershed, Texas and New Mexico

(Dollars)l)r
: Amortization Operation
of and
Installation : Maintenance
Evaluation Unit : Cost Cost Total
Cornudas and North Draws
2 Floodwater Retarding Structures 64,647 268 64,915
Culp Draw
1l Floodwater Retarding Structure 10,750 132 10,882
Project Administration 16,332 XXX 10,332
GRAND TOTAL 85,729 400 86,129

1/ Price Base: 1969 prices amortized for 100 years at 5.12% percent.
Operation and maintenance at adjusted normalized prices, April 1966,

4—2BE3Ad E6=TO

Qctober 1969
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TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTION BENEFITS
Cornudas, North and Culp Draws Watershed, Texas and New Mexico

(Dollars)if

Est'mated Average

Annual Damage : Damage
: Without : With : Reduction
Ttem :  Project Project : Benefits
Floodwater
Crop and Pasture 118,669 15,122 103,547
Other Agricultural 106,639 15,050 91,589
Non-Agricultural
Road and Bridge 3,171 300 2,871
Subtotal 228,479 30,472 198,007
Sediment
Deposition 1,399 168 1,231
Erosion
Flood Plain Scour 12,583 4,465 8,118
Indirect 24,246 3,511 20,737
TOTAL WATERSHED 266,707 38,616 228,093
Outside Project Areag/ plus 148,561
Benefits Allocated to Structural
Measures To Be Installed in Hitson,
C&L and Washburn Draws Watershed minus 104,025
TOTAL 272,629

1/ Price Base: Adjusted normalized prices, April 1966.
2/ Damage reduction benefits in Hitson, C&L and Washburn Draws watershed which
will result from the installation of planned project in this watershed.

October 1969
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INVESTIGATIONS AND ANALYSES

Land Use and Treatment

The status of land treatment measures for non-federal lands in the watershed

was developed by directors of the Oteroc and the El Paso-Hudspeth $S0il and
; Water Conservation Districts with assistance from personnel of the Soil
Conservation Service Work Units located in Alamogordo, New Mexico, and Dell
City, Texas. Representative basic soil and water conservation plans were
analyzed both in the office and on the land. These findings were expanded
for the entire watershed., The Bureau of Land Management furnished the status
of land treatment measures for the federal lands in the watershed.

This analysis provided pertinent data on total conseérvation needs, accomplish-
ments to date, and remaining needs, and was used in the establishment of
priorities for planning, application, and maintenance of needed land treat-
ment measures,

The need for funds for accelerated technical dssistance represents the dif-
ference in the amount of funds now being expended and those which will be

required in order to meet the pProject goal of the application of 80 percent
of all needed land treatment by the end of the 10-year installation period.

Engineering Investigations

The procedures used to determine the most feasible plan of structural meas-
ures to meet the objectives of the sponsoring local organizations that could
not be accomplished by land treatment measures were as follows:

l. A base map of the watershed was prepared showing watershed
boundary, drainage pattern, systems of roads, utility lines,
and other pertinent information.

2. Possible sites for structural measures were located by
sterecscopic study of aerial photographs supplemented by
field investigations. Two sites were considered on Cornudas
Draw and one site each was located on North and Culp Draws
for possible floodwater retarding structures. The upper
site on Cornudas Draw was dropped from consideration after
preliminary investigations. The three remaining sites were
recommended to the sponsors for further study.

3. Surveys - Engineering surveys were made after preliminary
agreement was reached with the sponsoring local organizations
on location of structural measures to be studied. The owner-
ship and property lines of the land involved were furnished
by the sponsors.

a, Vertical control - Existing U. S. Geological Survey and
U. 8. Coast & Geodetic Survey bench marks were supplemented
with temporary bench marks set at strategic locations for
use in making surveys,

4-2H834 B6-70
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b. Floodwater retarding structures - Field surveys were made in
two stages. ¥First, topographic maps of the three sites
selected for further study were prepared. Roads, utility
lines, and miscellaneous improvements located within the
reservoir areas were surveyed. Second, after preliminary
designs were made and layouts of the floodwater retarding

. structures that would be feasible to install were reviewed

i and accepted by the sponsors, detailed topographic surveys
of the emergency spillway areas were made, A profile survey
of the centerline of each dam site was made. These surveys
provided the data necessary to determine the most economical
design, to make estimates of the installation cost, and to
prepare land rights work maps.

4, Designs - Design of the flocdwater retarding structures was a
continuous process during work plan development. Designs were
made as information was collected and surveys completed.

Criteria used in designs equal or exceed that required in Engineering
Memorandum-27 (Rev). Structures were classified for design criteria,
depending upon the damage that would result from an instantaneous
breach of the dam., Principal spillway, emergency spillway, and
freeboard hydrographs were developed and fleood routed to determine
the elevation of emergency spillway, dimensions of emergency spill-
way, and elevation of top of dam for each floodwater retarding
structure, All floodwater retarding structures meet the design
criteria of the state in which they are to be constructed. Injec-
tion wells were planned as appurtenances to the floodwater retarding
structures to dispose of the principal spillway discharges. The
final design and location of the wells will be made during the
operations stage.

Lower than normal release rates were selected to reduce the cost

of injection wells, Studies were made to determine if the selected
release rates would adversely affect the floocdwater retarding
structures,.

Operation studies for the period 1941-1960 were made of floodwater
retarding structures Nos. 1l and 2:

a. Considering evaporation and .5 c¢.s.m. release through principal
spillway.

b. Considering evaporation, seepage from the total pool area, and
.5 ¢.s.m. release through principal spillway.

c¢. Considering evaporaticn, seepage from the detention pool area
only, and .5 c.s.m. release through the principal spillway.

d. Considering evaporation and seepage from the detention pocl
area only.

4-28824 4-70
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Seepage losses were estimated based on studies made of a large
farm pond in the area. The pool levels were checked at regular
intervals in August 1968 after the pond had been partially
filled. The seepage rates were determined by subtracting the
estimated evaporation losses from the total losses. The rates
were extremely high in the upper stages where fractured lime-
stone is exposed. Rates were lower when the pool covered only
the alluvium,

The lower seepage rate was used in Darcy's formula to determine
the coefficient of permeability. The result was .035, which,
according to Standard Drawing No. E5-1019, would be associated
with the lowest coefficient expected with poorly graded sand and
gravelly sand with little or no fines. A conservative coefficient
of permeability (.01) was wused in the operation studies where
seepage losses were considered.

These studies indicated that for the period studied, none of the
emergency spillways would have functioned.

Cost estimates - Construction costs were based on unit prices being
expended at similar sites, Soil Conservation Service experience,
and values furnished by local organizations and utility companies.

Evaluation of the estimated cost of installing different combina-
tions of floodwater retarding structures was made to determine the
least costly system to meet pProject objectives. Alternate cost
estimates indicated that the three floodwater retarding structures
included in the plan were the most feasible means studied of con-
trolling the floodwater from the uplands.

Fach dam was analyzed to determine the least costly combination of
emergency spillways and embankments., Cost estimates were made to
determine the most feasible means of disposing of the principal
spillway discharges. TInvestigations indicated that injection wells
would accomplish this at less cost than stream channel improvement.

Annual maintenance cost for each structure was based on the estimated
expense involved in annual inspections, removal of obstructions from

emergency spillways and injection wells, and fence repairs.

Hydraulic and Hydrologic TInvestigations

The following steps were taken as part of the hydraulic and hydrologic
investigations:
1. Basic meteorclogic and hydrologic data were obtained from the

4-2B334 B8-70

Weather Bureau, Environmental Science Services Administration,

U. S. Department of Commerce. There are no Weather Bureau stations
in the watershed. A tabulation was made of Weather Bureau station
records in the vicinity of the watershed, and local records in and
near the watershed., Orographic influences on rainfall were con-
sidered throughout the watershed,
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Rainfall frequency data for the watershed were obtained from
Weather Bureau Technical Paper No. 40, "Rainfall Frequency Atlas

for the United States." {(Frequency data were supplemented with
information prepared by Special Studies Branch, Office of Hydrology,
Weather Bureau, for the Soil Conservation Service, dated June 1967.)

2. The present hydrologic conditions were determined from about a 10
percent sampling of soil and cover conditions. Areas showing
significant variations in hydrologic soil groupings and cover con-
ditlons were delineated on a watershed base map. The with project
hydrelogic conditions were determined by considering the effects
of treatment that can be expected during the installation period.

3. The area subject to damage from flooding was determined by studies
of aerial photos, U. 5. Geological Survey quadrangle sheets, and
field interviews with local residents.

A map of the area flooded by the August 1966 flood was prepared by
the local residents. FElevations of the high water marks from the
1966 flood were established by field surveys. Numerous photographs
of damages from the 1966 flood were furnished by the local people,
Information concerning past floods and flocding was obtained from
local residents. These investigations were used to determine the
area that would be flooded by the selected frequency floods under
each of the following conditions:

a4, The without project conditions, using the present soil cover
complex number,

b. The with project conditions of the watershed, using various
systems of structural measures with the future soil cover
complex number.

4. Reservoir operation studies were completed to determine the feasi-
bility of meeting recreation demands in one of the proposed flood-
water retarding structures. The results of the studies indicated
that the recreation demands could not be met because of excessive
evaporation and seepage from the structures. Reservoir evaporation
rates were obtained from Texas Board of Water Engineers Bulletin
6006, "Monthly Reservoir Evaporation Rates for Texas," and were
adjusted to reflect the effect of solar radiation, wind, dew point,
and air temperature in accordance with U. 5. Weather Bureau Techni-
cal Paper No. 37. Rainfall records for the Weather Bureau station
at Cornudas Service Station were used for the studies.

Sedimentation Investigations

Sedimentation investigations were made as follows:

l. The 100-year sediment storage requirements for all floodwater
retarding structures were determined. The following detailed
field studies were made:

4-25534 #-70
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a. Gross erosion rates for the watershed were obtained from data
developed on areas having similar soils, cover, and topographic
features in the Hitson, C&L and Washburn Draws watershed. These
data were based on a 10 percent sampling of the uplands to
obtain soil and cover conditions within topographically similar
areas. The Musgrave equation was used to arrive at estimated

: gross erosion rates within each of the areas. The Musgrave data
were checked against other data developed from a sediment survey
on a relatively new ranch pond.

b. The estimated gross erosion expected to occur within the
drainage area of each structure was adjusted for expected
delivery and trap efficiency of the reservoir. The sediment
delivery ratio used was based on the relief-length ratio of the
drainage area of each structure and trap efficiency was esti-
mated to be 90 percent.

c¢. Allowances for differences in density of soil and sediment are
based on volume weights of 86 pounds per cubic foot for sedi-
ment. The sediment weight reflects expected compaction by
aeration of the sediment in all pools because of low runoff,
high evaporation, and high permeability rates of the soils in
the pools.

d. The allocation of sediment in the structure pools is as follows:

Period of Deposition Pool Condition Percent
First 50 years Sediment Submerged 80
Detention Aerated 20
Second 50 years Sediment Submerged 80
Detention Aerated 20

2. Sediment and scour damage investigations were made by the field
mapping method of mapping the damaged soils within a 20 percent
sample of the flood plain. A flood damage map prepared on a photo-
mosaic by Soil Conservation Service personnel at Dell City after
the severe 1966 flood was used to pinpoint damage areas and assess
amount of damage to the soil. Evaluations of soil productivity

* losses caused by scouring of the topsoil and deposition of low
productivity materials (mainly sand and gravel) were made on the
basis of information obtained by interview of landowners and by
field observations of crop production in the damaged areas.

4-28834 B-70
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Geologic Investigations

Floodwater Retarding Structure Site Investigations

Preliminary geologic dam site investigations were made and reports prepared
for each of the floodwater retarding structure sites. These investigations
include studies of valley slopes, alluvium, and exposed geologic formations.

All of the planned floodwater retarding structures are located on hard Permian
bedrock of the Victorio Peak Limestone formation (Permian age). The beds

show considerable jointing and have high rates of permeability, TFaulting
occurs in the vicinity of the site on Culp Draw. Site 2 on North Draw has a
very narrow and shallow alluvial filled valley. Wide and deep alluvial
valleys occur at the other two sites. Borrow materials for Sites 1 and 3

can be obtained from the pool areas upstream of the dam. Site 2 may require
additional borrow from areas downstream of the dam,

Detailed investigations, including exploration with core drilling equipment,
will be made at each floodwater retarding structure site prior to construction
Lo determine the suitability and methods of handling foundation and embank-
ment materials.

Ground Water and Injection Well Investigations

Information on the source, supply, quality, and water level fluctuations of
the ground water used for irrigation in the Dell Valley was obtained from
the following sources:

1, Texas Water Commission, 1965, Reconnaissance investigations of
the ground water resources of the Rio Grande Basin, Texas,
Bull, 6502,

2. Texas Board of Water Engineers, 1950, Development of ground water
for irrigation in the Dell City area, Hudspeth County, Texas,
Bull, 5004,

3. Texas Agricultural Experiment Station, 1959, Some relations among
irrigation water quality, soil characteristics and management
practices in the Trans-Pecos area, MP-373,

4. Texas Water Commission, 1964, Water levels and chemical analyses
from observation wells in the Dell City area, Hudspeth and
Culberson Counties, Texas, 1948 through 1964, Circ. No. 64-01,

5. Unpublished water measurements and quality tests were obtained for
1966, 1967, and 1968 from the U. S. Geological Survey at El Paso,
Texas, Water quality data for 1968 were obtained from the district
conservationist at Dell City, Texas.

6. Well logs on recently comple ted deep irrigation wells were obtained
from the C&L Ranch and information on caverns and permeability of
limestone above the water table from local well drillers.

4-238549 6-70
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Information relative to ground water and geologic conditions was studied
and summarized for use in planning and designing injection wells and for
use in making economic evaluations relating to water level declines and
water salinity problems in cropping systems. Incidental recharge from
installation of the wells and losses from the pools into the aquifer is
estimated to amount to 2,700 acre-feet amnually. This estimate is based
on average annual runoff for the watershed. This recharge will reduce
rate of water table decline and effect an improvement in water quality
through dilution of the slightly saline ground water.

Economic TInvestigations

The economic evaluation of the project was made as follows:

1. Landowmers and operators of flood plain lands were interviewed
concerning their experiences with floodwaters on their farms.
Information was also obtained concerning land use and crop distri-
bution, planting dates, harvesting dates, normal crop yields,
cultural practices, historical data on flooding and the resultant
damages to crops, pasture, other agricultural propetty, and roads
and bridges. Land use and crop distribution were then verified by
field inspection and mapping. These schedules were taken from
operators of about one-third of the flood plain lands.

2. County commissioners and Texas Highway Department personnel were
interviewed concerning floodwater damages to roads and bridges for
specific floods.

3. Studies of water quality tests run on irrigation wells throughout
the irrigated area indicate that salinity is increasing. This
increase was taken into account in the project of crop distribution
and yields over the 100-year evaluation period.

4. Average annual crop and pasture damage estimates were made, as were
all other estimates, by use of the frequency method. Damages per
acre flooded were based on the projected composite acre damageable
value at adjusted normalized prices (1966), depth of flooding, and
percent chance of the flooding occurring during any given season.

5. Average annual other agricultural damage estimates were based on
actual experiences of farm operators regarding damage to irrigatiom
systems, wells, farm equipment ard other property, livestock, and
fences.

6. Sediment and scour damages to agricultural land were based on physi-
cal damage to the land and calculated in terms of dollars based
upon reduced productivity. The value of recovery from this damage
was discounted in accordance with the time required for and the
extent of recovery.

7. The difference in damages expected under without project and with
project conditions constitutes the benefits expected as the result

of project installatiom.

4-28834 4-71
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8. During periods of high flow, floodwaters originating in Cornudas,
North and Culp Draws watershed also cause damage in Hitson, C&L and
Washburn Draws watershed, and vice versa. Because of this inter-
relationship, floodwater damage reductions as the result of project
installation were allocated to the various structures on the basis
of the drainage area controlled.

9. The calculation of incidental ground water recharge benefits was
based upon expected average annual recharge of the underground
aquifer by recharge wells. The value of the recharge was based
upon its effect in maintaining water quality with the resultant
high level of management on irrigated cropland.

10. Indirect damages were estimated to approximate 10 percent of direct
damages.

11.  Secondary benefits stemming from the project were estimated to
amount to 10 percent of direct damage reduction benefits.

12. The value of easements was determined by local appraisal, giving
full consideration to current real estate market value. A compari-
son of the net value of agricultural production lost as the result
of installation of structural measures to the amortized value of
the easements showed the latter to be greater., The appraised value
was, therefore, used in the economic evaluation.

Fish and Wildlife Resource Investigations

The Bureau of Sport Fisheries and Wildlife, in cooperation with the Texas
Parks and Wildlife Department and the New Mexico Department of Game and Fish,
has completed a reconnaissance study of the Cornudas, North and Culp Draws
watershed. This report was invaluable in work plan development insofar as
fish and wildlife resources are concerned. In addition to data presented
under "Description of the Watershed" and "Effects of Works of Improvement,"'
the following recommendations are reproduced from the report:

The loss of brush resulting from the installation of pro ject
measures could be offset partly by planting vegetation of
value to wildlife at appropriate locations such as idle
lands, eroded areas, gullies, and around the floodwater
retarding reservoirs. The wildlife plantings also would

aid in erosion control.

The small amount of surface water in the uplands of the

. watershed may limit the abundance of game animals. If
interested, the landowners could consult with the Texas
Parks and Wildlife Department or the New Mexico Department
of Game and Fish regarding the feasibility of installing
wildlife watering devices in the uplands. The administrators
of public lands in the watershed might also consider
installing these structures. Such water catchment devices
can be built and installed for about $1,000 each. Possibly

4-28B34 &-70
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some of the cost of the structures on private land could be
shared under the Agricultural Stabilization and Conservation

Service's G-4 program.
In view of the above, it is recommended that:

l. Losses of brush due to the building of project
structural measures be offset partly by planting
vegetation of value to wildlife at appropriate
locations such as idle lands, eroded areas,
gullies, and around reservoirs.

2. Landowners consult with the Texas Parks and
Wildlife Department or the New Mexico Department
of Game and Fish regarding the feasibility of
installing wildlife watering devices on the
uplands of the watershed.

The above recommendations are in conformance with the U.S.D.A.
Soil Conservation Service Plant Sciences Memorandum-5, National
Standards and Guides to Specifications for Conservation Prac-
tices in the Plant Sciences, 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 detailed study of the watershed by the Bureau of Sport
Fisheries and Wildlife is not considered necessary at this
time. Should the sponsors desire, our Bureau, in cooperation
with the Texas Parks and Wildlife Department and the New
Mexico Department of Game and Fish, would be happy to be of
further assistance.

B-70

44




DRAWS WATERSHED

- Ny

orpre
SEETH

[ v

Tarmos hopeden -

o
et
Wopg o kg
[P

e Lemals

e Mzandar,

Flogssor L 0 miers B, Deiees

Wl e gen
Proir e
durerianl Tooonzany

Fasdp ur

Figuee |

R PROBLEM LOCATION MAP

e < 5, i o CORNUDAS, NORTH AND CULP DRAWS WATERSHED
N ‘ - - OTERD COUNTY,NEW MEXICO
S i / AND
.G LT HUDSPETH COUNTY,TEXAS
’ o7 DRAINAGE AREA—77,600 ACRES
1 - / [y U 5 DEPARTMENT OF AGAICULTIIRE
. [Ioh N l SOIL CONSERVATION SERVICE
S - | e Jewme feecs
- ~— — 1. N o i
—r 1t ] .
N K\ .
- amn E
Hoiwcers Fromclas Rey £-70Q 4-R-28454

Amil, 969 4R ZRO0E




Tin'ar—1-n

EF—£

“hwy

I2D1A8TS ROILYFANISHDSD TG

JUNLONYLS ONICYHYLIY HILYMA00T TVI[dAL ¥ 40 NOILJ3S

Z eunby

‘IANLINT (WDY 4o Luiminrdi0 “g “n

iy S g T e e e i —

e e e e 97598 113109 x
T0 AVAITLAS W41 ON | 8d e o L T PR
e e e e e e 04 WO TLNIL30 P

NU1ST87 AvAI1140 AINIONING




4

Approx. Grownd L/pe\ (

Finished Grade

LefrF Dike;

cﬁ/‘fﬁf D:he

From S#8. 4430 fo Sfa S+00-£/ = /952.2,W=!5.01 Ez 2.5/
From SFa5r00 fo 513 5+80 -5 Fransition section
From Sta, 5+50 foapprox, SFa 6+30-W=/00 23/, H-4 5]

T EhHTF Dihe:

From Sta #+30 to.5¢a S+00-£/=10962.2,W=/60]2:2,5./
From S8 5+00 fo Sfe 5*50~,rans,f/an)‘ow 700 E=37, H= 45

Material forming dikes shall be placed and padag

Earth Fill,Embankment’

TYPICAL SEGTION — EMERGENGCY SPILLWAY

FPraf Sfe 700

Property Line

18 ' Wire Gap in
#R'0f Fence

Emergency Spillway Divassions and Stub Diverajons (8.D.):
18" effective height, 3:l side slopes and 13 fy., mini~
mum base, shall be constructed at the app/oximate !mca-
tions shown on the plans. Final locations of the Stub
Diversions shall be detesmined by the Enginesr {See
Construction Specification 5).

k minimum of 6" topsoil shall be placed in Emesgency
Spillway and on all Easth Fill Areas {See (onsisuctian
Specification 2DCH.

St7eam Channel within embankment a/ea shall bg shaped
and cleared of objectionable matesial [Zee sheet 12
and Construction Specification 4

Dozes pits excavated during Soil and Foundatimn Investi-
gatian and not remsved by normal aperaiions, shall be

filled, lavelled and graded by the coniractor (iee
Construction &Hpecification 5).

20'@erm
£l /9/6.0

/960
Approx. Ground Lirre—

950

ro40

930

3o Aro0

Srac

Frrished
Grade
<
e
9
R
~
W
800 7roo

PROFILE ON @ OF EMERGENGY SPILLWAY

Ll
_—-/
1007e 7 of 573 4*7.50/1{01“ Emergency Sprlivdy
Jownstream Toe 0% ~.5‘,‘-i'22*400nf0f‘05ﬂ|
9 by Ngg a3’ [+
5 N ¥ R Ay e zesl -Jg,»m.rz
i LY ) 2 ~ o L Gex -
: 2 by y 3 face
g s 2 h y BT ross ™ g
2 / - ot - 6+00 |
3 VA N . zoo’ L _c——4°C A 7 200" s s60
¥ 300 & ) : .
; 9 320" e < 4 seo v e ~
A — ! : R T P < i Y
: 3 L 3 b3 LU - . R 3 5 )
47 + b —* +— v —+ T == S P S—
rc S L RN S | e R — 3
i i ! ! ! _ _ T
W < HFaA5 ! g ! \ cr—,-a‘?‘ﬁ;h N 3
: \ o P e AN
pZry
l ST ™
Upstream Toe. o <

Construct earth £l ramp for
maintenance and vegetation purooses;

Properfy Line.

Z—Af 1, 0F 67 slope o fam,
(Fomp £a be placed & paic as "Corth 5l Embanament”
Bjd Fern 21

Sta 2e00 on k' oF Principal Spiiinay.
= S5tz Jer 80 on £ oF Dam,

PLAN OF EMBANKMENT AND SPILLWAYS

le Wire Ga g

FENCE LESEND

Wire Fence fo be constrvcted under Fhis contract
Fepce in construction srea to be removes and
salvaged by rie Contractor,

mfrgenc Spiliway £ 1 Area; fo
ar@ paid ‘a5 Earth Fil,
Embankment”

mergency Soitivay Diversien

EMERGENCY SPILLWAY

TURVE DATA
2 =30’z0"
p 38207
R 15048
L =00

P.C. = 5fa 3r50.0
PT. =8fa. 4+30.0

o /g0 200 200 400 o0
ScaLe N Feer
2
Vo
7570, T T T T T T T T
A‘E/rf;g;‘aszsa Top of Dam EL /9635 543 22184 St 2 216 |Approx Sts 25470
. . 5+ 8 /6100 fo 5ta 20v00 E[/S622 £l i962.2 El /9821
/960 i R N ) B == i
T Emergency Spiliway Crest £/ /3580°F - Y/”JY\
S [ 200" |
/850 = , g -
S 7
el /‘Approx‘. Groynd Lirn€ . EmérSency Spiliway Crest
~ " 7
~J . / on g of Oam
/340 u b S +
! | /
i F— — R 1
@ Lower Limits of Cutof? Franch=""1 T ~f- - I ’I/
F&30 1 I 1 ~ 3
See Jh;ef Na.4—f«;r reqt.rr‘r'emenfs f:;r Cutor? \%?“_r’n cipal Spiliway Cresf &) (929, o7 2aroo 2éroo
7rench Excava@rion. \‘\\ .
\ [30 D Pipe "ﬂ Figure 3
1920 - = S — TYPICAL
NorE: Lormplafe soil and foundstion AN N e / FLOODWATER RETARDING STRUCTURE
investigarron dafa foRSther Wikt \ N -~ LAN AND PROFILE
laborafory fost Tats are Jvariable e GENERAL P
1970 ————in §C.5 fald construction offrce — ARTMENT OF AGRICULTURE
e By prospesfrve biaders. S~ —_— 4 U.8. DEP
or rEview, Ly prospeelive b ~— SOIL CONSERVATION SERVICE
feao
Zroo 4 ro0 &rog Groo ioro0 1200 (e r00 /600 Brov Z2or00 Z2t0p R3rd0
FFA
PROFILE ON ¢ OF DAM e S




ToeAblene
Ak

Den 70N VAL L EY ¥ If&’.va’fh
COMMUNITY N

ElLI9280
Variable /b——J Sea Sheet & for De fail of Mock Materis!
(Sec Sheet Nod ] Piacement in Rock Tog Drain snd Foch Barm

TYPICAL SECTION - ZONED EMBANKMENT

Strvctere

I Sife No /
MATERIALS PLACEMENT DATA
Source of Fill Field Contral .
N Embank Materials T Test Placement and Compaction Requirements Laboratory Test Qata
¥ype or -
ment Unified " Min. Lry|Meisture
Ko ‘ Average [Classiti+ Max. ax- i fiegt DENSitY, Limits,
\f Material Oepth, cation ASTH Test § Allow- |Uncom|Specifisd] perogny’ (Relative]l agTM Test Max. | optimum
Locat ion feel able |Pacted| Campac- | e\ Ylte Field Curve Bry  |Moisture
et 2 Particle| Laver tion Test Test No. |Censity, %
o Size Thick- Class Max. Dryl|Optimum p.c.f.
From| To Humber| Method ness Dens ity ?fcl_mm‘ﬂumher[Melhud
Barrow o[ 2 cL D&9B Aol g" 9" A 95 -2 ] +ul s A 5 191.5 20.5
| Borrow 0 5 L Doga Aorg 6" 9" A a5 -2 | +3 | CE98 A L] 113.0 14,0
Hy, 12787 oLy 607 Borrow ol % sC 0698 | Aorg] 6" 9" A 95 -1 | +3 | cees A 3 [ 1165 13,0
3 24 3] Borrovw 4 12 &L D698 D 6" " A a5 Opt.)| +¥ | DEOB v 2 130.0 7.0
Q. 4 Borrow 0 7 SM 0698 AorB " an A 95 -1 ‘4 | D6AB A ] 121.5 il.Q
2 5 Borrow Q 4 SM 0698 horg 6" a" A 95 Opt.] +u ] D698 A | 116 0 11.8
s 2 B3 | Emerg. Spwy 0 | Grode GG D698 D 6" g" A 95 opt | 4 Not Testad
.Sfrqcf:ﬂ-‘f S0t s Joeated approx Fimmiles Southwest of 6 3/ Durobls Rag 24" 36"
Gentfon Valley Commmunity, Callahan Covnly, Texas, I/ The zone boundaries shown in the typical section are approximate, Adjustments will be made by the Engineer to permit the use, with-
in the neat lines of the embankment, of all suitable materials from the required excavations.
VJGINITY MAP 2/ Materials from the required excavations that are naot tabulated in the table abuve and that are suitable and acceptable for earth
—_— e fill shall have the same placement and conirol requirements as that specified fur |ike materials under Materials Placement Data.
& / 2 E b d 3/ Rock Material to be used for the Rock Toe Drain,Berm,and Channel Iiner shall be procured frum required excavalions,
ScaLe w MiLEs Additional rock materials sequired in excess of that obtained from specified excavations shall be combed, raked or otherwise harvested
Von IV!I/{;{LGV:# Trust from the sediment poul, detention pool, ar syrroynding areas, (See Canstruction Specification 51,
Priccipal Sprllway CrestELISE28.0
Emergency Sprliway Crest £/ 79550 ZONED EMBANKMENT DATA
oy L. ARson
Sornn ARrMoR £ of Dam
~., lof Emerfency
Spillway
All usable material from within the sediment pool shall be ysed prigr
ensfruction Camp to enlarging borrow area outside these limits. Botrroa from owtside
Area, the sediment pool shall be obtained only as directed by the Engineer.
. ELEvaTion | SURFAGE STORAGE
Wporox Limifso ACRES | Acre FEET] Inches
Borrow Ares. 1978 I3 ¥ )
/929 3 [ 2] 82
I13z24 L 35 X
/928 ¥3 79 AR
N /932 22 49 23
FE Crawromg 13 34t 27 207 3z |
1935 B2 RE7 o
JSESS TUNNELL /340 £7 #i5 E5
/944 7/ 857 la7
JoHN ARMIR /848 96 585 L53 .
/1352 | /30 | 7437 224 Figure 3
/855 ] /55 /964 2.98 TYPIGAL
SOKN A RMOR /956 /63 2023 3/5
/960 /97 743 FYT] FLOODWATER RETARDING STRUCTURE
19862,/ RRI B/82 498 GENERAL PLAN AND PROFILE
/9&4 243 JE623 564
. ; . 8. DEPARTMENT OF AGRICULTURE
Note: For hmits of clearing and cleapring and Srudbrngd | 7op of am( £ fFective) Ecy. 1962/ v SOIL CONSERVATION SERVICE
See Consruction Specifications {epnd 2, fn?cr’sncy.'ioszwyfresff/eu I955.0
Principal Spillway Cresf Elev. 1928.0 Tas
Sedrmenf Peol Llev. /9280 0
GENERAL PLAN OF RESERVQIR | Brainage Ares, Acres T708.
Sedirnent Storade, Acre Feof 2o7.. Grww... i W T
Q 40 1320 /980 2840 Floodusztar Sforage Acre Fesf 16571 T [ ——
ScaLe In FEET Mox Emengercy Spilwsy Cap, c /58820, w3 4-E-21,594




Principal Spillway Inlet Channel: Excavate to limits
shown at Elev. 1917.6 from upstseam toe to borrow a/ea.

) b 4

+ " -
R ™
(7‘:;, or (T:p of
5ern;7 Demrz
N / ' /-
& Ry /:f;. 2v00 an € Principil  Spillwey
r 8 S 2B 9 S 5t9./6 080 on & Dam

-

.
4

Y n:ﬂ= : i 1 i i f [ T i ¥ g i 3 Backfiil o battsm

R == I I | I 1 [ I [ [ ] -

Pipe & Cradle _\/-O-\ / of Lradie
A ", o O \-

"
2O0wrin.

o
Iz.o" 16.0° Excavation fo be pard a5 "Evcavation, Uncl/assifred,

-+~
k3

N
.“T —+ A Prior to placing baekiill around fhe sfracfure, fe
T Surface layer of Mhe in-pizce Fil material shall be
reworked 35 necessary, and fo the depth neeessary,
& restere and safisFy Fhe densify and moisbare
requirements specified For Fhat B material.

TYPICAL CONDUIT FOUNDATION EXCAVATION

Upsfream Toe PLAN

Top of Oam £/ /19635 (Al lowsnce
for seff/ement rnciuded

Emerdency Soiliway CrestEL1855 0%

f Excavate Cutoff Trench with 1;1 side slopes and 18 fi.
bottom width to approximate limit shown on "Profile on

30"a 100" 108" Frincipal Spriiway inief
\ I/A‘n Fi-Vorfer Splifter Wwa/ll
/2'Bermr

Centerline of pam" from Sta. 8+00 to appsonimate ita.
B 19+7%
Principal Sprliway Crest £4 /92807 1 B £1.79280 oo -
327 T led s ter i | EAntr-Seen Goliars B 25007 Remove all of the slide roch, baulders, flags, cobbles.
13 85" cormon and organic matesial to hard unfragmented rock
EL 197 E 3 »y ; }4'-“_"‘ in prepasation for base of dam on the right abutment,
_________ -~ Approx Grounc Line “) 4 approc. Sta. 19 75 to Sta. 22 0. Remave the right
““““““““““ e == E____________‘____7__5________ _ _& f abutment scarp and slope to not steeper than 2 hosizontal
=== | ] [ | | l ! — - N to | vertical. {5ee Construction Spec. U}
= SRS g o2% 6.4% > E S
iy — [ a__ T 2] | 08% | Lo | LR L6 % ‘ L 8% | 20% \%24%
26’ ‘ [
slh ) s 9 D b 3 w m Y N
S Dy a N N N N N 2 N by e T M 3 ®
o . g K PN 9~ P IN N N | ) g g & ; LR
;R ey fa SPE Y R A5 Vs 9% %3 RE 2aa09y el
“lw Nk + S|~ he i -~ N Y LS | MES ~ e Uy o2 NENER
o> S ~ >~ Sy A N N ~|= 2 L[> AL PRI
w o 3 |4 i ;J‘ o g Y ST S O IR A N~ g M
26 aof B" diametes, Class | or |1, shape I, Type A njjwy E d \x | x LR LT 'q"q \E” ;?; | N“"! L LIRS ,a"‘vl | \,ﬁl"'
coating, 16 ga. galvanized, corrugataed sheet metal | o E “ B [ARS g g N B v E N a X | X 3; % h IR Fy a3 A
pipe with standard band or flange couplers. “ G 3 -~ = % ~ 9 -.E IS N ~ £ B 3 By 98 o) R ,S
290.00F 307 0 Presfressed, Concrete Lined Stee! Cylinder Prpe (AWWA. Specification ¢-327)
\Elcavate for Conduit Foundation to approx, limits N
shown. SEC_T'O’_‘ Figure 3A
TYPICAL
PRINCIPAL SPILLWAY FLOODWATER RETARDING STRUCTURE

STRUCTURE PLAN AND SECTION

U. 8. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Qate
& G5 #4266 | M i A

THATT CONCEEVATION ERAINELR § € 1
Temas

Crawng No

4-E-21594




$— 4s
(7':,9 af
5‘5m~7
I
\ te. 2r00 an € Fncipdl Spiliwa
r.:‘o /’ FSfe 6780 on & Oemr it
? 25y

Sra |3rB0

"
o
T
i
1
.
H1
I
1

i
2 'f ] '_(c;mne/ section
, fop of Rockh Liner For exlendiing provipal
160 2o.0' £ St iting ue et Chammel
£ Fownsirem,; See Notes
i i ; :
i / ET ‘,\K below antd Comsirpction
downsfream Toe—" N @Q poc . Bd e .
PLAN
‘ Top of Dam EL/963.5(A/fowance Approx Grovnd Lme\g Top of Rock Liner
for settremen? rncluded) e Y ¢ T Tt
- NEL /_9/4.02

Bottom on Rock e place
3.0'/89' er fo. grade.

MOTE: Excavation Par the Roch lined Chaanel shall

be paid a5 "Excavation, Unclassified". Plage a

:_i.ﬂ ft. thickness of dumped rock to dimensions shown
in the drawings with rock size grading from small at
SECTION subgsade to la/ge atfinished grade, Placement of
—_— spalls and cobbles shal | precede dumping of boulders,
Rock material shall be placed to reasonzhly neat

lines of the finished grade. Payment for placing rock
fill in channel is not a2 sepafate item; such cost
shall be considered "Earth Fill, Fmbankment" and paid
for as such. Rock against Frincipal Spillway shall pe
placed s¢ as to avoid damage ta pipe and other struct-
urgl warks. See sheet 3 fos sources of Rogck Miterial,

See Cuteff Trench Note on ShestNod
EAgti-Seep Coliars B250°CCF

280" Berm Crossing, &L
4 Aporor Grovnd Line.
EL79/9.0@ Frhocips 2o o' 5 Ind I

( 21908 ) i/— g und L o of Rock Liner

. S SO . b grEGC Fection E7 /8040
i U ovorpee \ ————————————————————————————————————— ~
2.4 I | | T \‘\
3.8% | ze% -—4Jﬁzmgk i NP
+ _ . - EFIA 2.O% 2.k 1 T 2on| r8h A e i MW| “Q)' ~
3 ; o — 1 - ) =1 ‘
5 3 ® ¥ & 3 Ny il Ny St fmin) N N oy ls . 42.0° ‘ )
N J ¥ ¥ . o 3 :-' q N Q :‘3 % 3 :: o ° b ¥ o HE] {'onfrﬂu.e/e;c{}?’f'mﬂ
< : ] y - Q|m o S : | ! N r af prigcioss Zpitinidy
sl5 5% D %bgﬁ.%b 353 e U 9 X WTEQ‘E‘;, 5|3 o7 35 ol ¥ o[ o0 oY Yy B, s putle? Charmal ori
oi% 9g o) AN NES |~ L ek LN 212 Ldry S| <i? Nl P %o mla ¥ |y 9 drform Joads Lo i
af Sod L S ~ ~ 1 o[ o ~ ot g | xd . N N | L)~ P bLEN Q¥ nIturel EAIANE ot
\‘GE'E“\"N ‘\1;3- m"} Ncl; W-G i G h‘j N:Nq:\j:} NE oy~ ""A:I o | n).‘:\ M|~ ;:;_‘ %Q“E Nk 2t gparor. S Fro0.
+ I I % ! K ] IR ] e o .y oM ] g 1N W N oy w | N
NI oy N N NN IS W= | % I I T I N % . N N i LM 5, 9 Bl o[>~ to
SRR S Qg Gle & + S W[ x hn AN N =) | ¥ u il i
aps AR g A gle alg S | ] S T ) P | K K . R A Y 33
290 0'af 3010 Frestressed, Concrete Lined, Stee/ Cylinder Prpe (Aw N A Specifieation C-:“Ol) “ E ol
— - - b
SECTION \Erc avalte for Condur ¥ Foundatron Fo Figure 34
mr———— approx limibs Shews. g
TYPRICAL
PRINCIPAL SPILLWAY FLOODWATER RETARDING STRUCTURE

STRUCTURE PLAN AND SECTION

U. 8. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

¢ C5 468 [Aworovea

Orawing s

4-E-21,594




105%15°

20C Q0O

._

!
{4
I

1ase 30"

SITE NUMBERS AND DRAINAGE AREA N ACRES

Site No. Acres
! 62,170
2 59,424
3 7,782

400 00O
4ud apo

3200

KEr 7090 El 8343
SN ANTONIO MOUNTAIN CHATFIELD MOUNTAIN

1657 30" LEGEND

Form to Market Rood

Paved Road

=———= Improved Road

—e==a-  Unimproved Road
—_—p—  Town
stz City Limits

—=—-— Siale Boundary

W E1 3827 Elevgtion of Promingnt Physicat Feature

7 Intgromttent b ake

7" Broinage

Watershed Boundary

Fioodwoter Retarding Structure
Orainage Area Centrofled by Siructure
Area Benefited

Site Number

Imjection wWell

Figure 4

PROJECT MAP

CORNUDAS, NORTH AND CULP DRAWS WATERSHED
OTERQ COUNTY,NEW MEXICO

l HUDSPETH COUNTY,TEXAS
DRAINAGE AREA-177,600 ACRES
U. 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
200000 ) I 2 3 4 5 Miles* TEMPLE, TEXAS
Base map comp|led from USES qu ! L 4 — n | q A

ads
and Ganeral Highway Maps. 41l planimstric T
foatures as well a3 Lot, § Long. and State ppr c

Plane cooralnatas taken fram these sourcss. Palyconic Projaction \‘200_000 i Rey. 6-70 4«R-28452

TP 1ES TOR NORN, THR 19






