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DEPARTIACRTY OF THE ARMY
FORY WORTH DISTRICT, CORPS OF ENGINEERS

P. G. EOX 17300
FORT WORTH, TEXAS 76102

SWFED-P 4 February 1971

SUBJECT: Canyon Dam and Reservoir, Guadalupe River, Texas, Design
Memorandum No. SC (Revised December 1970)

THRU: Division Engineer, Southwestern

TO: Chief of Engineers

1. 1Inclosed is Design Memorandum No. 9C (Revised December 1970), updated
master plan for the development and management of the Canyon project,
Guadalupe River, Texas.

2. The updated plan includes existing and planned development at the
project and is in compliance with previous indorsements.

3. The land use plan has been developed and is recommended for approval.

/Q/%»M

3 Incl .s. RRISTOFERSON
1. Design Memo 9C Colonel, C@&

2. Land Use Maps District Engineer
3. Cost Estimate

(35 copies prepared)



ENGCW~PV (SWFED-P 4 Feb 71) 4th Ind 12
SUBJECT: Canyon Dam and Reservoir, Guadalupe River, Texas, De
Memorandum No. 9C (Revised December 1970)

2., 1Information in response to the above shoculd be provided OCE,
ATIN: ENGCW-PV,

FYOR THE CHIEF CF ENGINEERS:

Vi
wd all incl IRWIN REISLER
Acting Chief, Planning Division
Civil Works Directorate

SWDPL-R (SWFED-P 4 Feb T1) 5th Ind

DA, Southwestern Division, Corps of Engineers, 1114 Commerce Street,
Dallas, Texas 75202 19 Aug T1

TO: District Engineer, Fort Worth



EXGCW-PV (SWFED-P 4 Feb 71) 4th Ind

SUBJECT: Canyon Dam and Reservoir, Guadalupe River, Texas, Design
Memorandum No. 9C (Revised December 1570)

DA, Office of the Chief of Engineers, Washingtor, D. C. 20314 12 Aug 71
TO: Division Engineer, Southwestern

1. Design Memorandum 9C is approved subject to the comments expressed
by SWDPL-R in the preceding 3rd Indorsement and to the following:

a. Paragraph 1-04. The plan should be revised to clearly indicate
that for Canyon Lake it is the existing policy to further develop
recreational facilities after 30 June 1980 on a cost-sharing basis rather
than to state the requirements as being those of provisions of PL 89-72,
(See Appendix I to ER 1120-2-404.)

b. Paragraphs 3-12b. and 4-06i. propose methods for developing and
improving the existing wildlife resource. The proposal should be further
described concerning methods of accomplishment, location, costs and a
schedule for performing the work.

c. Paragraph 4-04, The design principles for recreation site and
area developments should be accomplished in accordance with the instruc-
tions shown in ER 1110-2-400, Design of Recreation Sites, Areas and
Facilities, dated 1 February 1971. 1In conformance with this ER consid-
eration should be given to greater separation between those areas for
overnight and those for daytime use. _ -

d. Paragraph 4-06. Subparagraphs a. through h. should Le expanded
to more definitely describe and explain existing and proposed development.
Vis-a-vis paragraph 4-06c., plates 10 and 18, and Table 4, Appendix A, do
not relate to each other on proposed development. Plate 10 indicates the
construction of camping units FY 71 through FY 80 while Plate 18 and
Table 4, Appendix A indicate these facilities as existing.

e. Paragraph 4-06h. It is understood from discussions with repre-
sentatives of the Environmental Branch, SWD, that roads, trails and
parking space have been provided and are maintained in the park area to
serve the needs of trout fishermen. Accordingly, the proposed waterborne
toilet should be provided at Federal expense and the drawing revised to
show such development.

f. Plate 12, Cranes Mill Park. Consideration should be given to
restudying the area with a view to making the entire peninsula north
of the concession access road a camping area, with picnic expansion or
replacement to the south. The existing ramp would be utilized only by
campers. The proposed ramp, if required, should be relocated to' the
picnic area.



GUADALUPE RIVER BASIN, TEXAS
DESIGN MEMORANDUM NO. 9C (REVISED DECEMBER 1970)
UPDATED MASTER PLAN

FOR CANYON RESERVOIR
GUADALUPE RIVER, TEXAS

This report, prepared in the Planning Branch of the Engineering
Division, Fort Worth District, has been coordinated with the Real
Estate Division and the Operations Division and is recommended for

approval.

Q‘%’ﬂ/ /g (5@@/’64/@7‘

Chyief, Real Estate Division

r

()<

Chief,coperatioes Division
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GUADALUPE RIVER BASIN, TEXAS
DESIGN MEMORANDUM NO. 9C (REVISED DECEMBER 1670)

UPDATED MASTER PLAN
FOR CANYON RLSERVOIR
GUADALUPZ RIVER, TEXAS

I - INTRODUCTION

1-01. Authority for project.~ Congressional authority for
construction of the Canyon Reservoir project on the Guadalupe River,
Texas, is contained in the River and Harbor Act aporoved 2 March 1945
(Public Law 1L, 79th Congress, 1lst Session) in accordance with the
plan outlined in House Document 24T, T€th Congress, lst Cession. The
project was modified by Flood Control Act of 3 September 1954 (Public
Law 780, 83d Congress, 2d Session) to orovide for local cash contri-
butions during construction, and to permit the construction of hydro-
electric power facilities at non-Federal expense. To date, the
construction of facilities for hydroelectric power has not been initiated.

1-02. Authority for recreational prorram.- Consressional authority
for the recreational prosram at reservoir vrojects under the control of
the Department of the Arry is contained in the Flood Contrcl Act
approved 22 December 1944 (5¢ Gtat. 889) as amended. (See chapter 1
of SWDR 1130-2-7).

1-03. Authority for fish and wildlife vrosram.- Coneressional
authority for the fish and wildlife prograrmn at reservoir prcjects under
the control of the Department of the Army is contained in the Fish and
Wildlife Coordination Act of 1958, as amended, Public Law 85-62k
(72 stat. 563).

1-0k. Federal Water Project Recreation Act (D1, Bo.72)
above referenced law and instructions from higher authority direct that
the recreation faciiities and improvements developed at the Canyon
Reservoir project prior to 1966 are not subject to the cost sharing
provisions. The facilities and improvements may be made available to
non-Federal entities at no cost except for operation, maintenance, and
further development at their expense. Further development with 711
funds of old areas remaining under operation and maintenance by the
Corps of Engineers to meet current needs projected for three years
will be under the old policy until 30 June 1980, after which time,
further improvements would be considered under the new volicy. All
development of new areas at the project after FY 1966 is subject to the
provisions of the new policy.
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(1) Design Memorandum No. 91, the original master plan,
was submitted to the Southwestern Division on 22 Sevtember 1961 and
approved by O0:fice, Chief of HXngineers, on 26 March 1967,

(2) Design Memorandum No. 075, - ‘uoplement lo. 1, a
comprehensive vian Tor the development of the recreational notential
of Canyon Park which was developed by an architect-eongineser to obtain
the objective of creating a "model" recreation area, was submi

¥

the Couthwestern vaision on 1k January 1063 and anrroved by O
Chief of Engineers, on 16 spril 1963.

(3) Design Memorandum Lo. 9i, Supplement lio. 2, to
establish volicy regarding the issuance of permits for the nooring of
privately owned boathouses, boat docks, and barges on the waters of
Canyon ieservoir, was submitted to the louthwestern Division on
3 lovember 1963 and aporoved Ly Office, Chief of Engineers, on
2 April 196h.

(4) Design Hemorandum Ho. 93, Subplement Ho. 3, to
establish design criteria and unit cost zstimates for four individual
recreational facilities for Canyon Park model recreational area, was
submitted to the ?outuwestern Division on 26 February 1964 and approved
vy Uffice, Chief of ingineers, on 17 August 1964,

IT - DEZCRIPTION AND CHARACTERISTICS QOF THE PROJECT
2-01. Project purposes.- The Canycn Dam and Peservair was

constructed to serve primarily as a flood control and water conser-
vation project. The Flood Control Act of 3 September 1954 {(Public

Law 780, 83rd Congress, 2nd Session) authorized the construction of
hydroelectric power facilities at non-Federal expense. however, to
date non-Federal agencies have not made a firm commitment or expressed
a specific date as to when or whether hydroelectric nower facilities
will be constructed. It vrotects the flood plain below the dam {rom

o~
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1 1 watershed
nave been develoned “or recreational
Tish and wildli!

Z-Lit. Jonservation storage §:
entered into a contract during Cectober 495v > ol
fiver Autnority, = state agency, for the use of conservation tJrage
space in Canyon Heservoir. The contract rrants the Authorit vy the right

e
0 usec storage space between elevation 909.0, top of the conservation
storase pooi level, and elevation $00.0. The terms of the conservation
storage contract are outiined in Design iMemorandum lo. 13, General,
dated Augsust 1999.

<-03. Location.- Canyon Dam is located at river mile 333.0 on
the Guadalupe River, asbout 12 airline miles northwest of lew Araunfels,
Texas. The entire project is located in Comal County . Texas. The
olan and profile of the dam are shown on plate 1.

2-Ci. Project area.- This area is entirely within the Ldwards

nhysiosraph ical rrov1nﬂe of Texas, which lies renerally north and west
cities of Uan Antonic and llew Uraunfels. The “dwards Plateau

region is an arca of rocky, rugged hills and narrow valleys, and is

sharply nccentuated by the steep hills and lwmestonc bluffs that mark

the ﬁalcones Yscarpment. This escarpment is the dividing line between

the ateau area and the Coastal Plains. The tonography adjacent to
the conservation pool level, elevation 909.0, varies from rolling to
steep. The impounded water at elevation 909.0 inundates 5,240 acres

and consists of 385,200 acre-feet, of which 19.300 acre-feet are
nllcocated to sedimentation. At this elevation, the lake nas a length
of about 15 miles =and a maximum width of about four miles. There are

several creeks or draws in the reservoir area vhich provide suitable coves

for the development and operation of commercial activities. 7The tree
cover in the area consists of cedar, oak, elm, sycamore, pecarn, [HAack-
berry, nesquite, cottonwood, and cypress. In the tottomlands, the tree
cover was aeavy except vhere clearing was accomplished for tilling ur--
poses. <n the uplands, the tree cover consists of cedar, mesquite, and
oak.

-05. Pertinent data.- Pertinent data regarding elevations,
areas, and capac1tles applicable to this project are shown in table 1.



Top of amn 97h L0 12,700 1,215,400
Maximun design water surface 969.1 17,201 1,129,300
Upper suide contour for

o 9Lf.0 13,600 U07,100

oL3.0 12,590 740,900

Spillway crest oh3. 0 12,8490 Tho,000
Fifty-year flood level aLko.o 12,L00 - 702,900
Pive-year flood line 018.0 9,280 L65,000
Top of conservation pool 909.0 3,240 386,200
Five-year drawdown 892.0 4,h00 261,900
Ten-year drawdown $80.0 SLeT0 192,100
Streambed 750.0
Shoreline at conservation pool -~ about 30 miles.
(1) Upper suide contour for easement acquisition flat

pool area of the main part of the reservoir.
(2) sediment reserve distributed as Tollows: 19.800 acre-feet below
elevation 209.0; 3,300 acre-feet between elevations 700.9 and 943.0.

2-06. Status of project.- Construction was initiated in April
1958 with o contract for test embankment sections. A contract for the
completion of the embankment and construction of the service bridge was
awarded in the summer of 19260. Deliberate impoundment was initiated on
16 June 1964. The impounded water reached the top of the conservation
pool level, elevation 909.0, in April 1968. As of 30 June 1970, the
project was classified as 100 vercent complete from a construction
standpoint, except for the construction of additional recreational
facilities.

2=07. rroject structures.- The dam is a rolled earth fill
structure with the main embankment 1,410 feet long and 224 feet above
the streambed. The spillway is an uncontrolled broadcrested weir
1,260 feet long. The spillway is located about 2,500 feet from the
right abutment of the main embankment. The crest of the unceontrolled
spillway is at elevation 743.0. The flood control outlet works con-
sist of a 10 foot-diameter conduit controlled by two 5-foot &-inch by
10~-foot hydraulically operated slide :zates with the intake invert at
elevation 775.0 and outlet invert at elevation TA0.N. The conduit is

{

L
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Located velween tae headcuarters area and
-

e =
nas been develored., Access

c to these facilit =
hard surflaced road located below the dam. T a
connects with Dtate iighway (FM) Ho. 306, whi o the
nortn side of the reservoir snd a paved county road leadi - Lo State
dighway (F11) Yo. 2073, which provides access : thu
reserveir. Facllities in the headguarters ar is-
tration nnd nainte

ance bullding, « paint and
o

“nd an cquipment storage bullding.

. Fluctuation of pool.- lypothetical resulation of the reser-
voilr for the period February 1915 to June 1957 was used as = hasis “or
uetermining the freaguency of reservoir drawdown as showr on nlate 2.

ine flood freguency curve shown on nlate 2 was constructed ‘or floods
cceurrin,: during the period 1915-1957, based upon the assumption of a
full conzervation pocl at the beginning of each flood and upcn ultimate
capacity. ‘Water deptns in the reservoir at conservation pool level,
elevation 409.0, are shown on nlate 3.

Foge
3

2~10. Land.- Land for the Canyon nroject was seoguir Y
1953 Joint rollcv Department of the Army and Department of the Interic
The basis Tor establishing the five-year flood freaouency, the fee

sition line, the upper guide contour, and the easement acauisition
line is alscussed in Design Memorandum No. 17, liydrolorsy (Revised).
Fee tifle was acauired to lands blocked out based on the 918 contour,
vlus additional lands reguired for wroject vurposes and rublic recreation
requirements. Flood flowage easements were acquired over all lands in
the flat pool area vetween the fee line and the YLi.0 contour. The
envelope curves shown on exhibit 2 in Supplement {do. 1 of the above
mentioned design memorandum dictate the elevations tec which lood flowage
easements have been acquired in the upner reaches of the reservoir. The
nresent allocation of land and water areas acauired for this nroject is
shown in table 2. The recommended priority of use for nroject land and
water areas is shown in table 3.

NSt



- RECREATTIONAL

bdeneral.- Canyon Reservolr is located In one of Texas'®

most sting counties, both for natural setting
tconomy 1s bhased on farming, livestock, and tourist d
adjoining counties are highly advertised as "Hill Country.” {See
paragraph 3-00 Por further description of a There are
many spring-fed streams, notably the Comal 1 in Comal
Springs at New Braunfels.

3=02. Factors and resources considered,- Such factors as climate,

topography, accessibility, tree cover, fish and wildlife resources, and
the facilities and services provided are some of the influences which
attract the public to the general area and specific sites for the
enjoyment of the outdoor recreation. The economic status and popu-~
lation within the zones of influence and the recreational attractions
in the general area alsc have a bearing on the number of visitors the
project will attract for recreational activities.

3=03. Climate.- Canyon Reservoir lies in a moderately humid
region and experiences & generally mild climate. The summer days are
hot and the nights cool. The winter periods are normally short and
comparatively mild, but occasional cold periods of short duration
result from the rapid duration of cold, high pressure air masses from
the northwestern polar regions and the continental western highlands.
Freezing temperatures are experienced annually and snowfall occasionally.
Southerly winds prevail during the spring, summer and fall months, and
northerly winds prevail during the winter months. The mean annual
temperature over the basin is about 68 degrees. Temperatures in the
watershed have ranged from a maximum of 112 degrees recorded at Boerne
to a minimum of minus 7 degrees recorded at Kerrville. The average
lengtl of the growing season between killing frosts varies from 221 days
at Kerrville in the upper portion of the basin, to 265 days at Luling in
the central portion, and 296 days at Victoria in the lower portion.
The mean annual precipitation over that portion of the basin lying
ebove the Canyon Dam site is 30.1 inches.

3-04 Region served.- For the purpose of preparing an overall
plan of develcpment, two major zones of influence have been considered.
The primary zone includes the territory within the 50-mile radius, and
the secondary zone includes the area between the 50-mile radius and the
100-mile radius of the dam. The area includes all or portions of 43
counties. Visitation surveys show that the majority of the visitors
are attracted from the primary zone of influence, with a substantial
number from the secondary zone of influence. Some visitors are
attracted from beyond the secondary zone of influence.
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CEM High-
zonstruct an

e 3oy
LT 4D

the south
way o. 304,
improved rcad
and proposed
a

>O “usus population recorded approxi-
{primary) zone of
within the area

%

thie dam,

Population.-

mately . ,000,000C persons v
influence and app”ox1mate¢J
between the !
This mede a total of
zones of influence,
located wholly or p
indicated the Tollow
lation projections.

and IN00.mi

Vs ting ;u

1970 - 1,750,000 .
1975 - 1,880,000 2G30
1980 - 2,035,000 2035
1985 ~ 2,210,000 2040
1990 - 2,380,000 20ks
1995 ~ 2,565,000 2050
2000 - 2,750,000 2055
2005 - 2,950,000 2060
2 - 3,1€0,000 P065
- 39150,@06 2070
- 3,600,000
2=07. Lstimated attendance.- The cperstion and msintenance of
existing and the development of additional faciiities at the project
will have an upward effect on Ffuture uttenaanc . Durine the first

tnree full years of operation, the preject attracted an average of
1,233,400 visitors. During the treparaulon of thm original master vplan,
it was estimated that the project wouid attract 1,650,000 annually within
three years after the project was placed in use Lui operation. It was
alsc estimated that the potential number of visitors could exceed
3,000,000 during the 1ife of thn project.



300, Jesign ioad. - desizn road is based oo 3,000 vigi
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a. In the 10C-mile zone of influence,
completed and four authorized reservoirs under the Juaz the
the jurisdiction of state and

Corps of Engineers, eight reservoirs under
iocal governmental agencies, and 13 state parks under the Jjurisdiection
of the Texas Parks and Wildlife Department. The location of these
recreational opportunities in relation to Canyon Reservoir is shown

on plate 5.

b. The advertised "Hill Country'" is scenis and attracts
many visitors annually. The principal attractions are historical cites
dude ranches, and organized and private camps. The sprianpg fed streams
attract many fishermen. The area also has an abundant populstion of
deer and small game which attracts many hunters during the open season.

b

2. The land above the Government acauisition line is one
of the most highly developed areas of any reserveir project under the
Jurisdiction of the Fort Worth District. These subdivisions are
developed as homes by senior citizens who have retired and people
living in the metropolitan areas who use and occupy the cottages
during weekends and vacation periods.

d. Canyon Reservoir complements but does not compete with
the recreational attractions in the "Hill Country."

3-10. Archeological and paleontological resources.- A survey of
the reservoir area was made in August and September 194U under the
direction of the Mational Park Service of the archeolopy and naleontology
features that would be adversely affected by the construction and
development of the project.

a. Archeology.- The survey located 20 sites, of which eight
were recommended for salvage. The results of the excavations at three
sites are discussed in a report entitled, "Salvage Archeology of Canyon
Reservoir: The Wunderlich, Footbridge, and Oblate Sites.” Copies of
this report are on file in the district office. A summary of the
findings and conclusions of these excavations is as follows:



TABLE 4

RECREATION ANALYSIS

Design load computations: 14,966
Project: Canyon
Total annual attendance: 1,600,000 (1980)

Design day load:
1,600,000 total annual attendance x .38 visits during summer months x
.64 which occurs on weekends = 389,120 total number of weekend users.
Total number of weekend users + 26 weekend days = 14,966 design day load.

Picnicking:
Design day load x .20 of total are picnickers = number of picnickers
No. of picnickers x .40 of picnickers requiring facilities = number of
picnickers requiring facilities.
No. of picnickers requiring facilities + turnover rate of 2 + 3.5
persons per vehicle = 171 picnic units required.

Camping:

Design day load x .10 of total are campers = number of campers
No. of campers + 3.5 persons per vehicle = 428 camping units required.

Boat ramps:

Design day load + load factor of 3.5 = number of vehicles.
No. of vehicles x .19 of vehicles with boats = number of boats
No. of boats + 60 launchings per day = 14 boat launching ramps required.

Beaches:

Design day load x .37 swimmers = number of swimmers

No. of swimmers x .60 swimmers on beach = number of beach users

No. of beach users + turnover rate of 3 number of users on beach at
any one time

No. of users on beach at same time x 50 square feet of beach per person =
1.27 acres of land area required for sand beach

No. of swimmers x .30 are swimmers in water = number of swimmers in
water

No. of swimmers in water + turnover rate of 3 = number of swimmers in the
water at any one time

No. of swimmers in the water at any one time x 100 square feet of water
surface per user = 1.27 acres water. surface required.

10% of swimmers need no additional land.
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TABLE 4A
RECREATION TABLE
Design load computations: 28,000
Project: Canyon
Total annual attendance: 3,000,000 (ultimate)
Design day load:
3,000,000 total annual attendance x .38 visits during summer months x

.64 which occurs on weekends = 729,600 total number of weekend users
Total number of weekend users + 26 weekend days = 28,000 design day load

Picnicking:
Design day load x .20 of total are picnickers = number of picnickers
No. of picnickers x .40 of picnickers requiring facilities = number of
picnickers requiring facilities
No. of picnickers requiring facilities + turnover rate of 2 + 3.5
persons per vehicle = 320 picnic units required.

Camping:

Design day load x .10 of total are campers = number of campers
No. of campers + 3.5 persons per vehicle = 800 camping units required

Boat ramps:

Design day load + load factor of 3.5 = number of vehicles
No. of vehicles x .19 of vehicles with boats = number of boats
No. of boats + 60 launchings per day = 25 boat launching ramps required

Beaches:

Design day load x .37 swimmers = number of swimmers

No. of swimmers x .60 swimmers on beach = number of beach users

No. of beach users + turnover rate of 3 number of users on beach at
any one time

No. of users on beach at same time x 50 square feet of beach per person =
2.37 acres of land area required for sand beach

No. of swimmers x .30 are swimmers in water = number of swimmers in water

No. of swimmers in water + turnover rate of 3 = number of swimmers in
water at any one time

No. of swimmers in the water at any one time x 100 square feet of water
surface per user = 2.37 acres water surface required.

.3

10% of swimmers need no additional land.

~

14



{a) dunderiich, A Burned-Rock Yidden Oite.- The
number of artifacts recovered consisted of 355. £lso, a relatively large
number of snail and mussel shells, as well as a few animal bone fragments,
were found.

\») Footbridge, A Terrace-iite.- The number of
artifacts recovered consisted of 396. Animal bones found were not well
preserved nor were they very numerous. The few forms that could be
identified include deer, bison and turtle, in that order of frequency.

In contrast to animal bones, snail and mussel shells were abundant.

{¢) Oblate, A Rockshelter Site.- The number of
artifacts recoverea consisted of 1,609.

(2} Conclusions.~ Three multi-component Indian campsites
in the Canyon Reservoir area were excavated in 1959 and 1960 by the Texas
Archeological Salvage Project. Intermittent occupations at the sites are
attributed principally to the Archaic Edwards Plateau Aspect, and to a
lesser extent, to the Central Texas Aspect. Two of the sites, Wunderlich
and Oblate, yielded data which permits a tentative sequential ordering of
certalin iZdwards Plateau Aspect dart point types. These data, especially
when compared with those from related Central Texas sites. suggest that
the Edwards Plateau Aspect can advantageously, but tentatively, be
divided into four time periods: Early, Middle, Late, and Transitional
Archaic. Brief comparison with other dart point sequences in Texas and
northern Mexico indicates that Edwards Plateau Aspect dart points have
close stylistic ties to the west.

b. Paleontology.- The excavation of pleistocene faunal
assemblage from Freizenhoen Cave in Bexar County, some 20 miles to the
southwest of the reservoir area, and the abundance of solution cavities
in the reservoir area, prompted the stationing of a paleontologist in
the Canyon project area in 1961. 7o date, this office has not received
a report on his findings.

c. Development of historical resources will be accomplished
by initiating a historical research vrogram conducted by competent
historians. The program will be coordinated with state universities,
and state historical commissions and societies.

3-11. Fisheries.-

a. Resource analysis.- This reservoir supports a warm water
fishery consisting in part of largemouth bass, Texas spotted bass, channel
catfish, flathead catfish, white crappie, bluegill, redear sunfish, and
Rio Grande perch. A trout fishery has been established below the dam in




the cold tailrace waters by the Texas Parks and Wildlife Department with
the cooperation of the Lone Star Brewing Company of San Antonio, Texas.
The Parks and Wildlife Department also stocked walleye in the reservoi:,

but apparently they were not successful. An appropriate fishery manage-
ment program is necessary to provide a constant, well balanced fish
population. ‘Ways and means need o be found to control rough fish LOPU-

lations, increase game fish, and increase the harvest of both by anpglers.

b. Methods of improvement.- The primary responsibility for
the management of the fishery rests with the Texas Parks and Wildlife
Department. The Corps of Engineers will cooperate with the state in
every feasible way. By controlling pollution, the habitat is protected,
and the Corps field personnel maintain a constant surveillance of the
project and adjacent lands with a view to correcting all sources of
pollution. The Corps, by providing easy access and boat ramps, increases
the number of anglers and the total catch. The District biologist keeps
in close coordination with federal and state representatives on restocking
of additional game or predatory species and other methods of improving
game fish harvest.

3-12. Wildlife.-

a. Resource analysis.- This reservoir area supports a
variety of wildlife consisting in part of wild turkey, white tailed deer,
mourning dove, fox, squirrels, cottontails, grey foxes, and raccoons.
Bobwhites are scarce and are completely protected by adjacent landowners.
Waterfowl are not abundant but do afford some hunting.

b. Methods of improvement.- The primary objective in
developing the wildlife resource is to attract and hold the greatest
variety and number of each species. To accomplish this objective, it
is proposed to develop a cover restoration program with plants which will
provide both food and cover, creating edge conditions, limiting or ex-
cluding grazing and providing food plots and nesting aids. Parking aresas
and foot trails will be developed for the visiting public.

IV - PLAN OF RECREATIONAL DEVELOPMENT

L-g1. General.- The plan of development presented herein is
intended to provide for the development of recreational sites and
facilities, program of land management, and the development of wildlife
and fishing resources. The plan is flexible enough to nmeet changing
conditions and to serve as a guide for the comprehensive use of the
reservoir area through planned use of specific areas. All public use
areas and their related facilities have been located on lands acquired
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&. Access to existing roads.
b. ‘Topography of the area.
c. Becenery.

d. Location of the area with respect to usable exposure
of the water for recreational activities.

e. Degree of shelter for the protection of boats.

f. Water depths in coves where marinas are located or
proposed.

L-03. Plan of development.- The proposed plan of development for
each area as presented in the master plan is intended to depict a
feasible plan to provide for maximum rublic use. Ho differentiation is
indicated in the proposed plan of development between the work to be
accomplished by the Corps of Engineers and that to be accomplished by
others, and nothing on the drawings or in the text is intended to commit
either the Corps of Engineers or others to any specific amount of
development. The location of major recreational facilities is shown on
the drawings. Location of roads, parking areas, boat ramps,
toilets, service buildings, etc. will be located in the field by the
Corps of Engineers contracting officer.

L-0k. Recreaticnal facilities.- The recreational facilities
developed at this project will be based on approved plans. The facilities
include but are not limited to roads, parking areas, boat launching
ramps, sanitary facilities, potable water supplies, public camping
areas, signs, both informational and directional, and essentisl safety
measures required in connection with such facilities.

L-05. Recreational and commercial activities.-

a. Table 5 presents data on outgrants pertaining to
recreational and commercial activities.

ot
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ar=za is presented in . ar@uh“
showing pertinent data sutject * inge each year
table of contents.

a. forth Park. This park is located on the north side

of the reservoir addacent to and upsf”&ﬁ’ ncrth end of the dam.

Access is available over the north acces ! the dam. This

bituminous surfaced road connects with State Highway (FM) 306, A

visitors parking area and fenced overlook area were constructed on the high

side of the dam site prior to initiating construction to afford the

visiting public an observation point to view construction of the dam.

The parking and overlook area has been maintained since ronstruction

of the dam has veen completed. The area lying to the west of the
t et

o

parking area and cverlook area has been developed with internal roads,
drinking water, and sanitary and picnic facilities since impoundment of
steep slovpe

water was initiated. The area is a promontory with a rather
below the 1000-foot contour and has a good tree cover of oaks and
Junipers. Waterborne sanitary facilities and drinki s have not

been provided at the overlook site but are recommended ior approval when
Justified by public use and demand. A parking area and boat launching ramp
are also proposed at tae conservation pool level when justified by public
demand. A layout is shown on plate 7. An aerisl mosaic of this park is
included as plate 15.

D. Jacobs Creek Park.~ This park is located on the north
side of the reservoir. The terrain variss from flat to steep. Tree cover
on the southern portion is sparse and on the northern portion is dense,
consisting of oaks and junipers. Access is avalLabl over a hard
surfaced rcad which connects with State Highway (FM) No. 306. A portion
of this area has been outgranted tc twe military organizations with head-
quarters in San Antonio, Texas, and a yacht club with private property
above the Government's fee acquisition line. 3See table 5 for details
on these outgrants. It is recommended that this park be expanded to the
northwest when the visiting public is presently utilizing it for picnicking
and camping. The acquisition of additional land will not be reguired. A
commercial concession activity is recommended for approval in this park
when justified by public demand. A layout of this nark is shown on
plate 8. Plate 16 is an aerial mosaic of this nark.
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ark.- This park is Llocated on the
north side of the reservoir. Terrain in the area is generally gently
sloping. The area has a fair tree cover of oaks and Junipers. Access
is available over a hard surfaced road connecting with State Highway
{FM) Ho. 306. A commercial concession activity iz recommended for
approval in this park when justified by pubiic demand. A layout of this
park is shown on plate 11. An aerial mosaic of this park is shown on
nlate 19.

d. FPotters Creek P
o

e. Cranes Mill Park.~ This park is located on the south
side of the reservoir. Terrain within the area varies from flat %o
steep. ‘'ree cover In the area is sparse with a few scattered oaks.
Access is available over a hard surfaced county road, known locally as
Cranes Mill Road. It is recommended that this park be expanded to the
southwest where fthe visiting public is presently utilizing it for pic-
nicking and camping. The acguisition of additional land will not be
required. A layout of this park is shown on plate 12. An aerial
mosaic of the park is shown on plate 20.

f. Comal Park.- This park is located on the south side of
the reservoir. The terrain has both flat areas and steep slopes. It has
3 fair tree cover of oaks and junipers. Access is available cover a hard
surfaced county road leading from Startzville, Texas. A commercisal
concession activity is recommended for this park when justified by public
demand. A layout for this park is shown on plate 13. An aerial mosaic
of this park is shown on plate 21.

g. Overlook Park.~ This park is located on the south side
of the reservoir and lies between the south end of the dam and the un-
controlled spillway. The terrain is relatively flat. The tree cover
is medium and consists principally of oaks. Access is available over
2 nard surfaced road located below the dam which connects with State
Highways (FM) Nos. 306 and 2673. The headquarters area is located
adjacent to this park. This park was principally developed to provide
the visiting public a better view of the lower reaches of the reservoir
and the upstream face of the dam. A layout for this park is shown on
plate 14, An aerial mosaic of this park 1s shown on plate 22,

(]
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3 ioc i
ijacent 1o the Guadalupe Diver. 1t was designea a Jae
irn the original master plan. The area on the south side

. below the dam, was used as a borrow area during the

of the dam: therefore, a layout for this park was not

the original master plan. As discussed in paragraph 3-11,
the river serves as a cold water trout fishervy on a out and
5 A of a revcrt antitled, Evaluation :
Trout Fishery, is incorporated as appendix [ of this desian memorandiun.
Tc date, no facilities have been developed in this park; therefore, any
future development falls under the provisions of Public Law $59-72 and
requires a ncn-Federal sponsor. Every effort will be exerted to
encourage a non-Federal sponsor to make formal application to lease this
area and accept responsibility for developing and maintaining it under
the provisions of Public Law 89-72. Since this area attracts many
fishermen, it is recommended that a waterborne toilet be constructed in
the interest of public heaith and safety. The recommended site for the
wvaterborne toilet is near the confluence of the outlet channel and the
Guadalupe River. There is an existing water well at this site which was
used as a potable water supply for an office during the construction ver
There are two concrete slabs at this site from which the buildings have
removed that are adequate for parking at the vresent time. & layout of
area will be developed in coordination with a sponsor and submitted for
approval with a recommended lease agreement.

B LS IRLAnOW

i. Hature study and wildlife areas.- No specific aresas
have been selected and allocated for this purpcse since a large per-
centage of the land between the top of the conservation pcol and the
fee acquisition line is allocated to priority 1 where subdivisions have
been developed adjacent to and above the fee acquisition line. Trails
and limited parking areas will be developed in the areas allocated to
priority 1 lands and nct needed for general development of facilities
at the present time or reserved as priority 1 lands.

L-07. Water supply.- The water supply at this oroject is ob-
tained from a number of wells. The majority of these wells are located
in the designated public use areas. Water from these wells is from the

Il

Glen Rose limestone formation. They vary in depths from about 225 to
500 feet.

k-08. Cewage disposal .-

a. The sewage from the headquarters and overlock structures
is handled by a septic tank. There is also a septic tank in Canyon Park
which has been constructed by the concessionaire.

b. Masonry and frame toilets have been constructed in the

designated public use areas where development has been accomplished.
lMasonry toilets are a double unit with concrete vaults and are generally

22

icd.
been
the



Locatea above the 50-year flood elevation. TFrame toilets are single
units with concrete vaults. They are located below the 50-year Tlood

elevation. The frame toilets are usually located in areas attracting
nigh density use and the 50-year ficod level is too far removed to
adeguately serve the visitors. Frame toilets are alsc constructed to

serve until a pattern of public use is established, then replacad with

masonry toilets where feasivle.

¢. 4 sanitary dump station tc serve moLile campers nas
been constructed in Canyon Park. Additional sanitary dump stations
are proposed in the designated public use areas. The location of
these stations is shown on the respective park maps.

4-09. Electric power.- The reservoir area is served by the
Pedernales Electric Coop. Electric power lines have been extended to
serve each of the concessionaires. Cutoff switches have been vrovided
at or above the 948.0 contour. Electric power lines have been extended
to serve each of the water wells. Agreements have been entered into
with the power company to provide lights for night use at each of the
poat ramps and masonry toilets maintained by the Corps of Lngineers.

V - LAND MANAGEMENT

5-01. General.- In general, land at this project has been acquired
under two categories. These are fee title and a lesser interest, of
which the majority are flowage easements. The total amount of land
acquired under these categories is shown in table 6. Table & also
shows the allocation of the land area above the conservation pool level
acquired in fee title and allocated for various uses.

5-02. Qutgrants.- Several outgrants have been awarded authorizing
recreational and commercial activities. These outgrants cover both land
and water areas. Data applicable to these outgrants are listed in
table 5. ’

©>-03. Fish and wildlife.- Conservation interests have not ex-
pressed a desire to lease any of the land and/or water areas at this
project for the development and improvement of fish and wildlife
resources; however, conservation interests have developed a cold water
trout fishery downstream of the dam as discussed in paragraphs 3-11 and
L-06h. Personnel in the Fort Worth District will continue to encourage
conservation interests to assume responsibility for developing and
improving the fish and wildlife resources over the entire project.
Personnel will also continue to coordinate the activities accomplished
by the Corps of Engineers in the development and improvement of these
resources with respect to federal and state agencies.

5-04. Allocations and discussions.- The maps designated as the
land use maps (plates 23-26) show the allocation of uses, either existing




or proposed, for the project lands. Adaptability to aifferent uses varies
according to the immediate surroundings, scenic beauty, availability of
utilities, access to water's edge, access to state and county roads, and
location in respect to other dev=loped areas and to trading centers.
Allocations made to the recreational priorities are consistent with
speration and maintenance requirements and the foreseeable public demands

over the 1ife of the project. Based on the estimated requirements. these
allocations assume the maximum sustained benefits for the greatest number
of people. Lands for project operational nurposes, priorities 1, z, 3

and 4 are outlined in the following subparagraphs.

a. Project use.- The land use map (plates 23-2() and table ©
show the lands designated for project use, public use, and other uses
which include esthetic areas to complement public use areas.

b. Priority l1.- Areas shown on the land use map for oriority 1
and wildlife areas are above the conservation pool level, elevation 909.0.
Priority 1 areas are reserved for use by the general public and are to be
developed and administered by the Corps of Engineers or by federal and state
and local governmental agencies for park and recreational purposes and
commercial concession purposes.

c. Priority 2.- Priority 2 land was selected for use by a
nonprofit organization or agency for the purpose of rendering a public
recreational educational service of a charitable or character building
nature on a nonexclusive basis. Consideration was given to scenic beauty,
tree cover, adaptability, access to water's edge, sheltered water for boat
protection and swimming, open water for other sports, and proximity of
other developed features of the reservoir area. The priority 2 and 3
lessee may exercise permissive use, along with the general public, below
the five-year flood frequency of 918 feet use to the water's edge (see
plate 28). There are two sites located on the reservoir in this vlan.

d. Priority 3.- These lands are available to accommodate the
need for nonprofit organizations or agencies providing public recreational
opportunity. It is required that organizations requesting a site present
a development program that will reflect authorization of the land for public
use benefits {(see plate 27). There is one site in this wplan.

e. Priority 4.- This priority provides land for private clubs
which includes club development for the protection and care of private
boats on a noncommercial basis or other club use. Priority 4 use will have
a provision prohibiting the construction of buildings for human habitation
below the upper guide contour of 948 feet mean sea level. There has been
one application for priority Y4 which has been located east of Jacobs Creek
Park. Considerable residential and cottage type developments have en-
veloped the reservoir due to the project. Comal County has constructed

2k



TABLE 6

LAND USE ACREAGE

Project use

Permanent pool 8,240
Dam and operational purposes _ 293
Total 8,533

Priority 1 park aresa 1,626
Priority 2 37
Priority 3 69
Priority 4 i

Total 1,736

Other land use

Esthetics 718
Total 718
Total fee 10,987
Total flowage easement 3,620
Total 14,607

The total acreage is in accordance with GSA Form 1166 dated
30 June 1970.
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boat ramvg ana parking areas adjacent to th isions which have

vrovided access and service to the s ion residents and general
pubiic for fishing and boating purposes. t is the interest of tris
plan to enhance the beauty of the shoreline =and seep the surroundings
esthetically pleasing.

£ All outgrants, incluains sasements for

roads ana utlility lines, will be processed on an individual case basis.
The policy of attempting to have roads and utilitv lines located on
privately owned lanas will be adhered to. Flowage casement acquired
provides for periodic inundation by reservoir waters and no building

for human habitation tc be constructed on flowage easement lands. The
written consent of the District Engineer shall be obtained for the type
and location of any structure and for appurtenances thereto now existing
or to be erected or constructed on flowage easement land.

VI - COORDINATION WITH OTHER AGENCIES

0-01l. General.- The Flood Control Act (see varagraph 1-02) provides
that recreational development of reservoir areas under the control of the
Department of the Army shall be in the public interest and.that preference
for management and development of areas suitable for recrestional purposes
shall be given to Federal, State and local governmental agencies. Through-
out the period of investigations and studies made in preparation of the
original master plan, these agencies were contacted during the planning
stage.

v-02. This updated plan of development has not been coordinated
with other Federal, State or local governmental agencies; however, it is
considered that the plan is in consonance with the policies and comments
stated by these agencies when the original master plan was developed.
Liaison will be maintained with these agencies to insure that recreational
development at the project is in the best public interest.

=03, Hational Park Service.- On 1b and 15 March L1950, repre-
sentatives of the Region Three office, National Park Service, and the
Corps of Engineers reconnoitered the Canyon Reservoir area to evaluate
the recreational potential of the project. The National Park Service
submitted a report on this survey in April 1950, coplies of which are
incorporated in the original master vlan dated September 1961 as
appendix I and are on file in the Fort Worth District office. 'The
Service, in its report, made the following comments and recommendations:

a. The reservoir will offer considerable appeal for
recreation including day, weekend and, to some extent, vacation uses,
and it is not believed that the proposed plan of reservoir operation
would be especially detrimental to such values.
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O-0k. Fuplic Health Service.-~ 1In October 1953, the Department
of Health, Education and Jelfare, Public Health Service. Communicable
Disease Center, in cocreration with the Texas Department of Public Health,
submitted =a reburt entitled, "Revised Yvaluation Renort on Vector Problems
Related tc the Corps of ingineers Canyon Reservoir Project, Guadalupe
River, Texas.' A copy of the report is incornorated in this design
memorandum &as aprendix IT since a copy was not incorvorated in the
original master vlan, vesign Memorandum No. 93. The Jervice's recom-
mendations for vector control were reservoir clearing, water level
management, and entomologic surveillance.

o-U%. Fish and wWildiife fervice.- In February L9600, the bureau
of ESnort Fisheries and Wildlife of the U. 5. Fish and #Wildliife Service,
with the concurrence of the Texas CGame and Fish Commission (now the
Texas Parks and Wildlife Department), submitted a report on the fish
and wildlife resources of the Canyon Reservoir, cories of which were
incorporated in the O”lﬂlﬁal master plan dated September 1961 as
appendix Il and are on file in the Fort Worth District office. A
synopsis of the Service's findings and recommendations is incliuded in
this report as appendix III. The Service's report inciuded seven recom-
mendations. Five of the seven recommendatlon% have, in general, been
complied with. Recommendations & and € have not been complied with.

“he three areas downstream from the dam were not acquired by the Federal
Government. The Federal Government acnuired interest in land required
for the operation and maintenance of the project, and for public use.

—

-06. state agencies The Texas State Parks Board submitted a
letter in April 1959 expresblng an interest in leasing an area for
development =s a state park; however, a final lease agreement was never

consummated.

£-07. Local agencies.- During 1960, the city of iWew Braunfels
and Comal County and the city of San Marcos and Hays County expressed
an interest in leasing all or a vortion of several of the areas selected
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VIUD — POLICIRS, ADMINISTR RATION, AND MANAGEMENT

-Ul. Folicies.- The vnolicies regardin:
management of project are formulated to make
and the Government-owned land available to the
fullest extent compatitble with an orderly and pianned

development

rolicies control the adwinis stration, management, and development of the

project area but will not conflict with the operation

of the nroject for

its authorized nurposes. They will be based on lerislation ecnacted by

Federal, State and local covernmental acencies
the owerdt on and aeveloovment of similar nroje

Ve s
c-02.

and_ manag
‘s c‘f‘om)}l
O the Fort Worth Distriet.

mnanagemernt
office and

ict office. District office pers

Jointly Throughn

accordance

cipally concerned that the projec+ is ono“afed and manages
with the purposes for which it was authorized; the nature,
location, construstion codes, and reguirements of develooment
improvements: coordination and reconciliation of activities
policies and resulations; relations with representsatives
agencies and individuals; vprocessing of leases, licenses,
not delegated to field personnel for issuance; and nublic relations.
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Dates

Authorization Type Spplicable Fork Asount
section 210 of the Camping 26 June through lanyon 51,00 per night
Flood Control Act (user fee) T Ceptember 1270 ner vehicle

lie

]
of 1968 (Pub
Law ;’O"“ 63 )
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and hdnﬂ%emenc ol Ln2 project. He has been furnisned with copies of all
ules ang regulati vertaining to maintenance and manacement of the

project, including a manual outliinings his procedures

LTINS

responsivilities and duties. {See Chapter 3 of “WDR

¢. Law enfo ement.~ Enforcement of civil and criminal laws
at the project will rema e responsibility of duly constituted officers
of Federal, State and lccal sovernmental agencies. 'The Corps of Engineers,
through the reservoir manager and his assistants, have and will continue

to cooperate fully with law enforcement officers who are responsibhle for
enforcement of civil actions, game and fish conservation, nublic health

and sanitation, and prevention of pollution.

4. Rules =nd regulations governing public use.- Basic

rules and repgulations moverning nublic use of thisz reservoir arez were
nrescribed by the lecretary of the Army and published in the Federal
Register dated 4 l'ay LOG2. They are incornorated as Title 36, Chapter III,
Part 311, Code of Federal Regulations. 1hey have been supplemented hy

“he Districet Engineer. Printea copies of the rules and regulations and
project pamphlet maps are readily available at the project office. {See
Chapter 29 and Exhibit A of SWDR 1130-2-7).

e. Water Safety Act. In May 1959, the state of Texas
enacted a law to nromote safety for persons and property in and connected
with the use, operation and equipment of vessels and to promote uniformity
of laws. Copies of the Water Safety Act are available from the Texas
Parks and Wildlife Department,

+ m

. Access by adloining landowners.- The tvpe of use which
may be vermitted falls into two categories: wvermiis and easementsz or
licenses. (8See Chnapter 23 of SWDR 1130-2-7).

7. Boating.- Boat permits are reauired for some floatins
craft. {(See Chanter 5 of SWDR 1130-2-7).

h. Bigns.- Gigns will be constructed and installed in
accordance with instructions outlined in ER 1130-2-312 and Handbonok on
Gigns issued by the Southwestern Division.

-03. Mooring policy.- During November 1064, the District kngineer

adopted a mooring rolicy for this project. It restricts the placement of

AL
()



nrivately owned boathouses, hoat docks, and barses on the impoundec water
and also prohibits the construction or nlacement of nievrs in “the rezervoir
area. This roclicy was adontad *o vroteot and nreserve the scenic

tractiveness of the area and the shorsline for nublic use and access.
aividuals desirine to place flcating cquivment on the impounded water
are required Lo wmeke orior arran-ement s :
cessicnaires or yacht -lubs to store and care for such =quipment .
are aiso required to obtain o permit from the reservoir manager for
boats not registered by the state prior to vplacing the iloating facility
on the impounded water for & period in excess of three dayvs.

PO T D mma
BULNOYLZeS pommer

6-0k. Fire control.- A fire control plan has been developed by
the reservoir manager and burning will not be authorized or vermitted
on the project lands without his approval and supervision. T.ocal
volunteer fire departments at Canyon City and Startzville have agreed
to assist in the suppression of fires on the project area. Fire depart-
ments from New Braunfels, San Marcos, and Roerne will also assist when
necessary. Fire departments from the Fourth Army and Randoloh Air
Force Base in or near San Antonio will also assist when needed.

0=05. Vegetative cover.- The principal grasses native to this
region, known as the Edwards Plateau and Blacklands, are big and little
bluestem, indiangrass, gramas switchgrass, dropseeds, buffalograss and
Yexas wintergrass. Where the grasses have been overgrazed, annual weeds ,
less desirable srasses, and woody plants are growins. Bermudagrass and
Johnsongrass prevail around the reservoir area, especially where culti-
vation was practiced. The native woodlands consist of oak, hackberry,
elm, mesquite, cottonwood, cedar and pecan timber.

$-06. Vector problem and control.- The Public liealth Service in
a revised report dated October 1958 advised that malaria is not known to
be a public health problem in Comal County, but cases of encephalitis
among horses were reported in Comal County in 1948 and 1949, Mosquito
inspections have been made to determine the status of mosquito production
associated with the project. To date, the count of disease carrying
mosquitos has not been of sufficient number to require control methods.
If such counts occur, control methods will be initiated.

o-07. Obnoxious weed control.- Obnoxious weeds have not created a
problem to date, probably due, in part, to the short veriods of freezing
weather each winter and the natural turbidity of the water. If such types
of plants become a problem, a control program will be initiated.

$-06. Land and water zoning.-

a. The land area has been zoned for allocation to the various
_pbriority uses.
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o. The water area has been zoned and buoys placed which
limit the speed of watercraft o five miles per hour in some of tne coves,
in the commercial concession sites, and adjacent t¢ vortions of the public
iUse areas, Huoys have been and will be placed at designated swimming
beaches.

¢. aoning for special events of short duration will bte per-
mitted after approval of the reservoir manager.

9-09. GSafety measures.- Safety programs and measures have been
administered in accordance with instructions incorporated in the Operation
and Maintenance Manual and SWDR 1130-2-T.

IX - JUSTIFICATION FOR DEVELOPMERT

%-01. Economic effect.- Prior to the construction of the project
there was considerable fishing in the Guadalupe River by local residents,
as well as visitors. A large number of cottages had been constructed
adjacent to the Guadalupe River between the Canyon Dam site and llew
Braunfels. This was attributed to the scenic and wildlife aspects of
the area, as well as the pleasant climate. Although recreational
activities such as resorts, fishing camps, etc. had been developed alcng
the river, the development of a reservoir type fishing and recreation
areas was in great demand. The influx of permanent and vacation visitors
has increased business activities and enhanced property values in the
immediate vicinity of the project, as well as along the Guadalupe River
below the dam site. A large amount of land above the Government acqui-
sition line has been subdivided on which both permanent homes and
vacation cottages have been constructed.

9-02. lenefits.- ''he benefits that will be derived by the visiting
public from the use of the Government-owned land, the facilities developed
for recreational activities, and the impounded water will be in the form
of pleasure and relaxation. Recreational benefits have more monetary
venefits to certain individuals than to others, devending upon the
individual's recreational interests, ability, and willingness to pay for
recreational activities. Computation of benefits is as follows:

Recreation
General - 2,010,000 visitors @ $1.00 = 32,010,000
Sport fishing and hunting
sport fishing - 190,000 man-days @ $1.50 = 285,000
Waterfowl - 100 man-days @ $6.00 = 600
Fish and wildlife
Commercial fishing - 10,000 1lbs @ $0.10 = 1,000
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«ildlife and nature study areas

£1L ‘other  visitors -~ L0,000
3% will use area, equals 1,200 @ $1.00 = 5 1,200
Total annual denefits 2,297,800
=03, Personnel requirements.- The full or vpart time services of

the personnel shown in the following tabulation will be required for
recreation and resource management.

Reservoir manager, GS-11
Clerk-typist, G5-05

Public use
Reservoir recreation specialist, GS5-09
Bsiologist, GE-09
Reservoir ranger, GS5-07

Two reservoir rangers, GS5-05

Operation and maintenance

Dam equipment lead foreman, W3-05

Four equipment repairers, WEBE-0T

S5ix reservoir construction and maintenance workers (T), WB-03
Four laborers (T), WA-03

Seasonal laborers, as required

X - CONCLUSIONS AND RECOMMENDATIONS

10-01. Conclusions.- The plan of development presented herein has
not been coordinated with representatives of local interests, state or
other Federal officials: however, it is believed that it complies with
their expressions made at the public hearing and reports submitted either
prior or subsequent to the hearing.

10-02. The plan of development and management as presented herein
complies with requirements of the Flood Control Act of 22 December 19k,
as amended, and existing policies adopted and instructions issued by
nigher authority.

10-03. HRecommendations.- It is recommended that the updated master
plan as presented herein involving development for public use and land
management be approved.




JOB PRUGRESS REPORT

As required by

FEDERAL AID IN FISHEKIES nESTORATION ACT

TEXAS

Federal Aid Project No. F-2-R-16

REGION 2-B FISHERIES STUDIES

Job No. E-9: Evaluation of Catchable Rainbow Trout Fishery

Project Leader: Richard L. White

J. R. Singleton
Executive Director
Texas Parks and Wildlife Department
Austin, Texas

Marion Toole

Eugene A. Walker
D-J Coordinator

Director, Wildlife Services

October 7, 1969
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SGD Pragross Repoct

State o1 Texas

Projece No. Fal=Re=it Name : Resgicn 2~-B isherics Stodics

Job No. -9 Titie: Evaiuation of Catchable Trout Fizho
Period Covered: February 1, 1968 to Janvary S., 1969

Background:

In April 1966, rainbow trout, Salmo gairdneri, were purchased by the Lone Star
Bbrewing Company, San Antonio, Texas, and stocked with the assistance of project
personnel in the tailrace waters below Canyon Dam, Comal Ccunty, Texas. This actior
was instigated by the private concern after they had learned that the Canyon Reservc
Project Report (February 1960 prepared by the Branch of River Basin Studies) indicart
the possibility of the trout fichery in the cold teilrace waters below the dam. A
3-year stocking program including approximately 32,000 catchable trout donated by
Lone Star Brewing Company ended with the May 1968 stocking of 7,000 fish. Evaluatio
through creel census of the 1967 stocking indicated a 59 per cent harvest of the
trout. The initiation of this trout fishery provided better then 19,000 man hours o
fishing in a 7-month period in an area where heretofore it would have been less than
500 man hours for the same period of time. The increased fishing pressure also pro-
vided an economic boost of over $10,000 per year for the immediate area in terms of
fishing tackle, bait, food, etc., purchased.

Water quality studies, bottom fauna studies, and mcnithly sampling of the trout
indicated that the tailrace continued to provide suitable trout habitat,

Further background on this project may be found in Jjob Progress Report E-9,
Project No. F-2-R-15, Evaluation of Catchable Rainbow Trout Fishery, 1968.

Objectives:
l. To determine the per cent of return of stocked fish.
2. To determine the length of time a plant of trout ccntributes to the fishery.
3. To determine the average catch per man hour of fishing.
4. To determine the average catch per fishing trip.
5. To determine the average length of time per fishing trip.
6. To determine the economic factors involved, namely, the value of the returnc

7. To determine through water quality studies the continuance of Canyon Dam
Tailwaters to provide suitable trout habitat.



PR Lhrough bortom studies the avaiiabie 1004 3upp.. Lox
4o Lruul populativn.
9. To determine the utilization of available fcod by the crout.

r

drocedures

Approximately 7,000 cight to nine-inch rainbow trout wecre fin-ciippcd
pelvic) by project personnel on a trip in May 1968 to the Amyx Trout ©
Missvuri.  The trout were heid at the hatchery for 26 Gays o sbhscrve oay mo
or Giscasce outbreak. Malachite green was flushed through the vacceway:
this period to inhibit disease and fungus. Twenty-six fish died in the raceways
during this period.

7 — P S e,
s Limes during

On May 27, 1968 approximately 3,500 trout were stocked in the Canyon tailrace
and a like number were stocked on May 30, 1968. Figure 1 iilustrates the trout
stocking stations over the 8.9-mile area.

Creel ccnsus operatiors began immediately and each drop site was checked every
2 hours from dawn until dusk. A creel census card, Figure 2, was filled out on each
tisherman and a post card, Figure 2a, was also given to him to fill out and mail in
at the end of the fishing day. This post card method alliowed project personnel to
compile total catch on the fishermen who left the area between creel census rounds.
The creel census was conducted for 5 consecutive days and 2 consecutive weekends
following each drop, with creel checks every other weekend thereafter.

In conjunction with the creel census, an economic evaluation sheet, Figure 3,
was filled out on every tenth fisherman. This procedure was included to determine
what the trout fishery lent to the economy of the immediate area.

Limited bottom sampling was carried ocut on the tailrace area to determine
available food for the trout. High water impeded more extensive bottom sampling.
The samples were preserved in 70 per cent alcohol solution and returned to the San
Marcos Laboratory for identification.

Water quality studies were periodically run on the tailrace in order to deter-
mine the continuing suitability of water for trout. Dissolved oxygen, carbon dioxide,
alkalinity, and temperature were recorded.

Findings:

Creel census procedures and compilations used in this report are described in
Job E-9, F-=2-R-15, Evaluation of Catchable Rainbow Treout Fishery.

The total harvest estimate was obtained by the regression method described by
Leslie and Davis (1939) which is based on the principle that population size can be
estimated from the day to day decline in catch per unit of effort as the population
size decreases. 1In the application of this method, daily catch per man hour (Y axis)
has been plotted against cumulative catch (X axis) of marked fish.



-3

FIGURE 1,

RIVER ROAD

>

2 drop sites



DEPARTMENT OF HEALTH, EDUCATION AND WELTARE
PUBLIC HEALTH SERVICE~-COMMINICABLE DISFASFE CENTER
ATLANTA, GEORGIA

REVISED EVALUATION REPORT ON VECTOR PROBIEMS
RELATED TO THE CORPS OF ENGINEERS
CANYON RESERVOTIR PROJECT
GUADALUPE RIVER, TEXAS

OCTODRER 1958

RETORT PREPARED BY COMMUNICABLE DISFEAST CFNTER
TN COOPERATION WITH THE
TEXAS STATE DEPARTMENT OF HEALTH

SPONSORED BY THE U. S. ARMY DISTRICT. FORT WORTH
CORPS OF ENGINEERS
DEPARTMENT OF THE ARMY
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sod verstary contial o renart for Th nroject, entitied

- i
fssance ia Survey Report on the Proposed fanvon leservoir

1t

in Texas. was submitted in May 1959.

Status of Project

Construction of the Canvon Reservoir project was initiated
during April 1958.

T.ocation

The Canvon Nam site is located at river mile 303.0 on the Guadalupe
River about 12 aivline miles northwest of New Braunfels, Texas. The
reservoir will be within the limits of Comal County, Texas.

Purnoses of Project

The Canvon Reservoir will be operated for the control of floods,
water conservation, and other beneficial uses.

Provosed Operation of Reservoir

he proposed plan of operation for the reservoir would maintain
the water Jevel at the top of the conservation pool (elevation 909)
insofar as vracticable. Floods would raise the water surface above
this elevation and droughts would tend to lower the elevation of the
npool. Tt is estimated that the maximum flood of record superimposed
on a full conservation nool would result in the water surface in the
reservoir recaching approximate elevation 943, the spillway crest.
A recurrence of the most severe dry period of record probably would
result in a drawdown of 109 feet below the top of the conservation
pool to elevation £00.

NDevelopment of Public "lse Areas

Six areas have been selected for development for public use
and access == No. 1 in the vicinity of the dam site; Nos. 2, 3, and
4 on the north shore; and Nos. 5 and 6 on the south shore.



Halaria

Malaria 1s not known to he a public health

T

o in Comal
County. The malavria mosquito (Anopheles gquadrimacul

18 18 an

uncommen species in the region.

Cases of encephalitis among horses were reported in Comal
County in 1948 and 1949, according to records of the 7. S. Department
of Agriculture. The encephalitis mosquito -- Culex tarsalis —-- is

known to occur in the region.
ANTICIPATED EFFECTS OF PROJECT UPNHN VECTOR PROBLEMS

It is unlikely that the Canvon Reservoir project will create malaria
or encephalitis hazards of any great significance. However, as a public
health safeguard, it would seem a wise course of action for the Corps of
Engineers to carry out a few nreventative measures. These measures are
outlined below.

RECOMMENDATIONS FNR VECTOR CONTROL

1. Reservoir clearing.-~ For mosquito control, it would be helpful
to clear the normal summer fluctuation zone where the reservoir areas
are within s mile of a populated area (including recreational areas).

2. Water level management.- An over-all seascnal recession of the

pool level -- beginning about July 1 and extending into September —--
would benefit mosquito control.

3. Entormologic surveillance.- Tostimpoundage mosquito inspections
should be made to determine the status of mosquito production associated
with the project. Upon request, the Texas State Department of Health
and the Public Health Service will be pleased to cooverate with the Corps
of Ingineers in conducting a postimpoundage mosquito survey.

Bureau of Sanitary Fngineering State Aids Section
Texas State Department of Health Technology Branch
Austin, Texas Communicable Disease Center

U. &. Public Health Service
Atlanta, Georgia

October 1958
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DEFARTMENT OF THE (REGION 2)
FISH AND WILDLIFE SERVICE ARIZONA
BUREAU OF SPORT FISHERIES AND WILDLIFE COLORA DD
P. O, BOX 1306 KANSAS
ADDRESS ONLY THE ALBUQUERQUE, NEW MEXICS NEW MEXICO
N neTor OKLAHOMA
REGIONAL DIRECTOR February 3, 1960 '
2-RBS TEXAS
UTAH
District Engineer WYOM ING

Corps of Engineers, U. S. Army
P. 0. Box 1600
Fort Worth, Texas

Deax Sir:

This is a synopsis of my report omn the relaticn of fish
and wildlife resources to the comstruction of Cenyon Reservoir,
Texas. The report was prepared under suthority of the Fish and

1ldlife Coordimation Act, 48 Btat. h0l, as amended; 16 U.S.C. 661
et seq. Detalled material is presented in the sitached report.

This report has been reviewed by the Texas Game axd Fish
Cc¢zzission. The report and, specifically, the recommendations
vwiich follow have been endorsed by the Texms Game and Fish Comnlsg-~
sica as indicated in the letter to this office dated January 23,
1960, fram H. D. Dodgen, Executive Secretary of that Commissica, a
copy of which is appended.

Canyon Reservolr is belng comstructed for the purposes
of flood control and storage of water for municipal, industricl,
and possible future irrigational uses. The dam will be on the
Guedolupe River in Camal County at river mile 303. Abtout 11,800
ecres of land will be purchased in fee simple. Flowvage eascent
will be taken on about 3,200 acres between elevations 918-948.
Most of the affected bottcm land is in cultivetion. The remalning
reservolr gareas is used for grazing. Maximm releases from the res
ervoir will be 3,000 second-feet; minimum releases will be zero.
Tae Guadslupe-Blanco River Authority has imdicated thmt a constant
minimum release of 100 to 200 sascond-feet would be made during
normal water years.

Canyon Reservoir lies in an area where thexe is a short-
age of public fishing facilities and where people must travel long
distences to secure reasonable fishing opportunities. Tiching
pressure on the affected reach of the Guadalupe River will result
in about $40,000 annually in associated sportemen's expenditures.

Canyca Reservolr will eliminate a short secment of
gtrean fishery in the Guadalupe River within the project areca,
improve the downstream fishery, possibly produce a reinbow itrout
or cmallzouth bass hablitat in the 1l0-mile reach of stream dowm-~
strcam from the dam, and create a reservoir-type fishery which is
in great demand in the area. It is estimated that fisherwman use

APPENDIY ITI



of the river below the dsm will result in sportsmen's sxpeadltures
of about $200,000 annuelly if - trout fishery develops. Sportsmen's
expenditures associated with reservolr fishing will be about
$2,000,00( anaually.

White-talled deer and wild turkeys are of econcmic impor-
tance in the project area. Demsnds to hunt these spacies are far
greater than hunting opportunities. Sportsmen will spend sbout
£30,000 and $4,000, respectively, for deer and turkey bunting ennu-
ally within the reservoir area. Except for a sportsmen's expcaditure
of ebout $2,000 annually for dove hmting, upland-geme hunting 18 of
minor importance.

Copstruction of Canyom Reservoir is expected to result in
complete loss of deer and turkey populations and huating opportuni-
ties for these species in the project area. Losses to mourning dove
populations will also occur. From sportsmen's expcnditures associated
with hwmiing wildlife in the project area, there will be an anpual
loss of $31,000 as a result of the project.

e £ish and wildlife plans recczmended for the project in-
clude Peaturcs designed to provide maxirnm benefits to fich and miti-
gote wildlife losses as a result of project constructicn. Enharncement
o the fishery ccn be attained by providing a constant pinimem release
1rto the strcom dowmstream from the dam,by stocking rainbow trout ca
o put-azd-teke basis in this reach, and by providing access arcas to
the dcwastreom fisheries and parking facilities around tke regervolr.
The eixmet cmount of relecase required can only be determincd wien the
project 15 ccapleted and put into cperatica, but a oinim= release of
150 scccnd-fect is decmcd necessary to maintain a satisfactory trout
fiskary. Looses to wildlife can be partially mitigeted through acqui-
sitica in fce simple of lands peripheral to the reserveolr.

It ig reccmmended:

(1) Ttat 8 parking areas, as shown on plates 2 through
6, exd three access arcas, a8 shown on plates T through 9,
be purckazed in fee simple and izmeluded as msareimburcable
project costs.

(2) That boat-launching ramps be coastructed at ezch
propesed parkirg and dovastrean access axea and also imeluded
es peareicburzable project costs.

(3) Toat a minirm instanteapeous release of 150 ceccnd-
fcot or tho patural inflow of the river, whichever 13 lecs,
bte provided at Canyon Dem. »

(L) T=mat three access aress downstream from the dom be
mnée crailoble to the Texas Goxe and Fish Coamissica wder a
Gcaeral Plom, as provided in Sectioca 3 of the Fish axd Wildlife



Coordination Act, 48 Stat. 401, as emended; 16 U.S.C. 661
¢t oeq.

{5) That timber clearing in the reservoir area b=
kept to a minimum, except for clearing in parking ard boat-
launchirg areas and for comstruction and efficient operation
of the project. Clesaring in the downstream access arcas
ould be limited to understory vegetation.

(6) That land acquisiticm policy take into comsidern-

tion the mitigation of wildlife losses through purchase in

- fee simple, to the maximum extent practicable, of lands pa-
ripheral to the reservoir.

‘ (7) Trat Federally owned land that is not within the
vlldlife management ares be open to free public use, except
for sections reserved for safety, efficient operation, and
protection of public property.

Sincerely yours,

ohn C. Gatlin
Regional Director

Copies (10)
Distribution:

(2) Executive Secretary, Texas Game and Fish Commission,

Austin, Texas
- (1) Director, Marine Laboratory, Texas Game and Fish

Cczmission, Rockport, Texas

(1) Roglonal Director, Regiom 5, Bureau of Reclemationm,
Arayillo, Texzs

(1) Regicmal Director, Reglem 3, Natiomal Park Service,
Santa Fe, Hew Mexico

(1) Reglczal Engineer, Regiom VII, Public Fealth Service,
Department of Health, Educatiocn, and Welfare, Dallas,
Texas

(1) Ccezmissiomer, U. S. Study Commission - Texas, Houston,
Texas ‘
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