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Candian River and three tributary streams (North Canadian River, Deep Fork
River and Gaines Creek).. A total of 74,167 ha (183,264 ac) were acquired for
the project. Project lands acquired above the power pool total some 20,715 ha
(51,187 ac) extending in a narrow band around the highly convoluted 965 km
(600 mi) lake shoreline. Much of the land in the vicinity of the lake is

devoted to agriculture, particularly livestock production, or has been sub-
divided for home sites for year-round or seasonal occupancy.

Pre-project wildlife habitat quality was considered poor anéﬁSXIdlife populatioi
minimal on most of the areas as a result of severe overgrazing fostered by
landowners prior to purchase by the CE, The 483 km (300 mi) of stream

located within the project impact area supported only meager fish communities
as a result of unstable bottom strata, turbidity and chronic pollution from
oil field brine wastes, mining and domestic sewage. As a result of the res-
trictive land acquisition policy adopted by the CE for the Eufaula Lake project
post-impoundment wildlife habitat is extremely limited and poorly situated

for efficient management. Much of the project land available for wildlife
habitat development is situated in a narrow, often discontinuous, strips

around the lake periphery.

Other than submission of a preliminary report in January, 1950, the FWS did
not provide a formal evaluation nor offer recommendations for mitigating ad-

2 verse impacts on fish and wildlife resources anticipated by the Eufaula Lake

l! project until submission of the November 15, 1962 planning report, more than

4 six years after the start of project construction and less than two years

3 before completion. This unseemly and lengthy hiatus following initiation of
project construction and the submission of the November, 1962 FWS report appa-
rently reduced the cogency of the FWS recommendations pertinent to fish and
wildlife resource mitigation and/or enhancement.

It was evident that the CE did not give serious consideration of implementing
any of the November 15, 1962 FWS report recommendations that entailed monetary
expenditures and/or substantial alteration of previously established project
design parameters. The CE failed to implement the FWS recommendation for the
purchase of lands outside the established purchase boundary specifically for
wildlife resource mitigation. Only a narrow strip of land peripheral to the
lake was obtained. These holding offered only minimal potential for wildlife
resource development. Other similar examples include the failure of the

CE to consider FWS recommendations for provision of an instantaneous minimum
flow below the project, the failure to develop a fishing platform in the tail-
water, and the failure to provide funding for fencing and initial development
of project lands subsequently leased to the ODWC and wildlife management areas.

On the other hand, the CE implemented FWS recommendations such as provision

of basic hunter and angler access facilities, reservoir zoning, and negotia-
tion of lease agreements to provide for ODWC management of project lands ac-
quired incidental to other project objectives. A license agreement, executed
initially on January 1, 1973 and amended January 1, 1981, provide the ODWC
with six wildlife management units with a total area of 19,165 ha (48,469 ac)
including 8,481 ha (20,956 ac) of terrestrial habitat and 11,235 ha (27,513 ac)
of water area. These areas subsequently were managed intensively by the

ODWC for upland game and waterfowl.

L 0 STTIVRL

The accuracy of FWS planning report predictions of post-impoundment hunter
and angler man-day use proved highly variable. Post-impoundment hunting man-
day use for white-tailed deer was much greater than predicted. Hunting effort

(CONTINUED ON NEXT PAGE)
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for upland game and waterfowl were reasonably on target. -ased on post-
impoundment hunting man-day use estimates developed by ODWC for licensed
lands, it seems likely that full implementation of the mitigation plan pro-
posed by the FWS in the November 15, 1962 planning report would have substan-
tially mitigated predicted project occasioned wildlife resource losses.

The FWS considerably under-estimated the actual extent of the post-impoundment
recreational fishery, both in Eufaula Lake and the Canadian River tail-water
below the dam. Post-impoundment recreational angling man-day use documented

for the total project impact area was more than 2.5 times greater than

predicted by the FWS. FWS predictions of the extent of the post-impoundment
Eufaula Lake commercial fishery, on the other hand, were considerably exagerated

Overall, the construction of the Eufaula Lake project greatly increased re-
creational angling opportunity within the area of project influence. Documented
post-impoundment angling man-day use at Eufaula Lake and tailwater (316,508 man-
days) was more than 2,100 percent greater than the FWS estimate of 14,000 anglin*
man-days per year without the project.
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STUDY TO EVALUATE THE ADEQUACY AND
PREDICTIVE VALUE OF FISH AND WILDLIFE
PLANNING RECOMMENDATIONS AT CORPS '
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PREFACE

This document was prepared by staff of the Sport Fishing Institute for
the U.S. Army Corps of Engineers (CE) under contract number DACW31-79-C-
00005. The contract requires the compilation and comparisom of pre~ and
pPost-construction data treating fish and wildlife for twenty separate CE
water development projects. This report presents the findings for one of

the twenty individual project evaluations.

Upon completion of the full series of twenty separate studies, a final
report will be prepared which will contain an analysis of the validity of
the predictive procedures used in fish and ./ildlife planning, and will

contain recommendations for improving fish and wildlife planning.

Evaluation of the fish and wildlife resources of the Eufaula Lake project
would not have been possible without the assistance and cooperation of
many individuals. Oklshoma Department of Wildlife Conservation personnel
Dr. Charles Wallace, Dr. Harold Namminga, Greg Summers, J. Fred Hietman,
Greg Wigtail and Ken Bankwitz sssisted with the design and execution of
post-project fishery resource inventory aspects and Byron Mosher, Grag
Duffy and Bill Scherman furnished essential information concerning vild-

11fe resources.

Buell Atkins, Jim Randolph and other staff members of the Environmental Re-
sources Branch, Tulsa District, U.S. Army Corps of Engineers furnished per-

tinent project planning documents. Other Corps personnel located at the




Eufaula Lake project office in Stigler, Oklahoma, (Ben Carroll and Jim
Holderfield) furnished vital post-impoundment use statistics and other in-

formation concerning wildlife_population density.

Mr. Sidney Wilkerson and Ken Frazier at the Oklahoma Office of the U.S.
Fish and Wildlife Service provided all available pre-construction planning

documents and copies of appropriate correspondence.

Murray Walton, South Central Field Representative, Wildlife Management In-
stitute accompanied project personnel on a inspection tour of the Eufaula
Lake project and reviewed the wildlife-related (non-fish) section of the

draft manuscript.

- 11 -
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INTRODUCTION

Location

Eufsula Dam is located in eastern Oklshoma at river mile 27 on the Cana-
dian River approximately 19 km (12 mi) east of Eufaula and 50 ka (31 =f)
south of Muskogee, Oklahoma (1). Rufaula Lske, the largest body of wa-
ter in Oklahoma, extends into McIntosh, Haskell, Pittsburg, Okmulgee
counties, Oklahoms at aversge power pool elevation (Figure I). The
southernmost extresity of the lake is in the vicinity of MacAlester,
Oklshoma. The northwest extremity is within 8 km (5 mi) of Henryetta
and 24 km (15 mi) of Okmulgee, Oklahoma. Major cities within 161 km
(100 mi) of the lake include Tulsa and Oklahoms City, Oklahoma and Port
Smith, Arkansas. East-west access provided by Interstate Highway 40,
to the north and Highway 270 to the south of the lake. The Indian Na-
tion Turnpike follows a north-south direction, linking with U.S. High-
way 75 along the western lake perimeter., U.S. Highway No. 69 traverses
the lake in a northeast-southwesterly direction and intersects the lake

at several locations.

Authorigation
Eufsula Dam and Reservoir was authoriszed by the River and Harbor Act

approved July 24, 1946 (Public Law No. 525, 79th Congress, 2nd Session),
for flood control, hydropower production, navigation, water supply and
fish and wildlife.

Authority for the administration of lands and water areas is contained
in Section & of the Flood Control Act approved December 22, 1944 (58

.1-
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Figure 1. Location map -- Eufaula Lake Project.
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Stat. 889), and by Section 4 of the Flood Control Act of 1946 (60 Stat.
642) as further amended by Section 209 of the Flood Control Act of 1934
{(2). Development at the lake is governed by provisions of the Federal

Water Project Recreation Act of 1965 (PL 89-72).

Physical Features
Construction of the dam was initiated in December, 1956, and final clo-

sure was made for flood control in February, 1964. The dam is a combina-
tion concrete and earthen structure approximately 97.5 m (114 ft) above

the main channel of the Canadian River. The outlet works consists of a

158 m (520 ft) long concrete spillwvay with eleven 12 m by 9.7 m (40 ft

by 32 ft) tainter gates separated by 2.4 m (8 ft) wide piers and a sin-
gle 1.7 m by 2.1 m (5.7 ft by 7 ft) low flow sluice. The powerhouse
intake consists of three 6.7 m (22 ft) diameter penstocks, one to each

of three 30,000 kilowatt generators.

The lake covers approximately 58,155 ha (143,700 ac) at the top of the

flood control pool, elevation 182 m (597 ft) mean sea level (msl). The

power pool fluctuates between a maximum at elevation 178 m (585 ft) and
a minimum at elevation 172 m (565 £t) mel (3). At full power pool,

Eufaula Lake inundates 41,360 ha (102,200 ac) extending upstream from

o e -

the dam on the Canadisn River and three tributary streams (North Cana-

dian River, Deep Fork River and Gsines Creek).

A total of 74,167 ha (183,264 ac) were acquired for the project, inclu-

ding 62,076 ha (153,387 ac) by fee simple title and the remsining 12,091
! ha (29,877 ac) by flowage esasement (Table 1). Project lands acquired

.3-
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Table 1. -- Eufaula Lake Project. Summary of pertinent physical character-

istics.
Elevation, msl fm (ft)]

Top of dam 186 (612)

Original stream bed 152 (498)

Top of flood pool 182 (597)

S-year flood frequency 181 (595)

Top of power pool 178 (585) ;

Bottom of power pool 172 (565)

Maximum depth at top of power pool 27 (87)

Average depth at top of power pool 7 (23)
Area [ha (ac)]

Top of flood pool 58,155 (143,700)

S-year flood pool 55,230 (138,200)

Top of power pool 41,360 (102,200)

Bottom of power pool 19,426 (48,000)
Storage capacit m3 ac-ft

For flood control 1.81 x 1003 (1,468,000)

For power production 1.81 x 109||3 (1,465,000)

Sediment storage 1.1 x 10%° (897,000)
Area purchased [ha (ac)]

Fee simple title 62,076 (153,387)

Flowage easement 12,091 (29,877)

Total 74,167 (183,264)
Shoreline length [k1 (mi)]

Top of power pool 965 (600)
Drainage area [sq k1 (sq m)] 123.082 (47,522)
Average annual precipitation [am (in 95 (37.4)
Length of growing season (No. days) (215)




above the power pool totsl some 20,715 ha (51,187 ac) extending in a

narrow ban:i around the highly convoluted 965 km (600 mi) lake shoreline.

The Oklashcma Department of Wildlife Comservation (ODWC) was granted a -
license by the Corps of Engineers (CE) on January 5, 1973, to manage
fish and wildlife resources on a total of 12,899 ha (31,873 ac) of land
and water area which included 7,463 ha (18,440 ac) of land and 5,436 ha
(13,433 ac) of water (4).

Area Description
The terrain in the Eufaula Lake region consists of flat to gently rol-

ling valley lands bordered by steeply rolling to semi-mountainous areas.
The major river valleys are generally broad, but narrow, restricted
reaches occur in the more rugged hilly areas. The valleys of the tri-

butaries are V-gshaped and narrow.

Much of the land in the vicinity of the lake is devoted to agriculture,
particularly livestock production, or has been subdivided for home sites
for year-round and seasonal occupancy. The limited wooded areas near
the lake are primaerily mixed bottom land hardwoods (cottonwood, willow,
sycamore ash, elm, hackberry, pecan, and flood-tolerant oaks); and
upland hardwoods such as post oak, red osk, white oak, blackjack oak
and hickory interspersed with short leaf pine. Trees found within the
flood-tolerant areas which can best withstand inundation are cypress,

cottonwood, river birch, sycamore, hackberry, ash, and honay locust.

The mean annual temperature for the Bufaula Lake region is 16.8°C (62°!).
Average snnual rainfall is 94 cm (37.4 in). 1In general, tha spring is

.s.
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the wettest season of the year, 33 percent of the yearly average vain
may be expected to fall during these months; winter is the driest, when
the lake region may expect to receive only about 14 percent of the year-
ly average rainfall. The average length of the growing season is 215

days, extending form Marcy 29 to October 30.

The four-county area in which the project is located is heavy to eparse-
ly populated. 1980 census figures list a total population of 102,308.
Population projections of the faur-county impact area indicate continued

growth for the region.




1230 N3 Beport
The first referemnce to fish and wildlife plamaing for the Bufaula lake

project was found in a Fish and Wildlife Service pudblicaticm titled "A
Frelininary Evaluation Report en Fish and Wildlife Resocurces ia Ralaties
to the Bufauls, Onspa and Canadian Reserveir Prejects, Canadisa River,
Arksnsas River Basin, Oklahoma "(5). This FWS report, dated Jamuary,
1950, was initiated at the request of the DPistrict Enginser, Tulss Dis-
trict, CE in 1948. The report previded a comparison of the impacts ea
fish and wildlife resources predicted from comstructioa of a siagle large
dam and reservoir located ea the Cansdian River (the Eufaula lake pre-
ject) and an altermative CX proposal invelviag the cemstructiem of two
smaller reservoirs to be lecated on two major tributaries te the Canadien
River, the South Canadian River (Camadian Reservoir preject) amd the
North Canadian River (Onapa Reservoir project).

A total of 82,359 ha (204,000 ac) of terrestrial habitat was expected
to be impacted by the single reserveir Bufaula Lake project as esmpared
to a tetal of 75,487 ha (186,325 ac) impacted by develepment of the
alternative two-reservoir system (Canadisn and Onapa reserveirs). The
project impact area designated by the NS for the Bufsula lake prejest
fncluded soms 45,650 ha (112,000 ac) belew the sversge ammual maximwm
reservoir pool which would be permmmently ismmdated and 36,909 ha

.7-
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(91,200 ac) of peripheral lands which were expected to undergo changes

in use patterns as s result of preject development (Table 2). Cowparable
values for the combined Canadian and Onapa reservoir system inclwded
32,497 ha (80,300 ac) which would be permanently inundated plus an addi-
tiomal 42,989 ha (106,225 ac) of peripheral lands,

All three prepesed reservoir sites ware in close proximity with similar
wildlife resources cossisting primarily of wpland game species, fur-
besrers, and waterfowl. No significant big game populations were present
in the vicinity of any of the proposed sites., The status of the upland
game species within the general project regiorn was described as follows

(5):

Upland game in the region which would be affected by
the project includes mourning doves, bobwhite quails,
gray squirrels, fex squirrels, amd cottentail rab-
bite. NMourning doves wse the project ares in mode-
rate numbers for mesting and for feeding during mi-
gracion. The entire project arsa supports a good
bobeuhite quall populatien. The wixture of coulti-
vated aress, pasture, and woods with the many "edges”
of cover types provides extemsive food and shelter
for these birds. HBunting pressure is moderate com-
sideriag the area as a vhole altheugh certain loca-
lities are heavily hunted. ;

The timbered portioms of the project area contain

a moderate squirrel population. The bottomlead tim-

ber supports the greatest mumber per acre with grey !
asquirrels predominating. Upland timber generally 1
has a less demse population, and fox squirrels are ;
the most numerous. The hunting sessom lasts over :
seven months and hunting pressure is heavy.

Cettontail rabbits are fairly sbumndant througheut ths
preject ares end furnish a moderate amount of sport.
Considerable nwmbers of these amimals are killed inct-
dental to quail end squirrel hunting.
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Table 2. -- Eufaula Project. Comparison of terrestrial habitat affected
by CE development of single large reservoir on the Canadian River (Eu-
faula Reservoir) with an alternative CE proposal for the construction
of two smaller reservoirs (the Onapa reservoir on the South Canadian

River and the Canadian Reservoir on the North Canadian River). Data
extracted from the January, 1950 FWS report (5)
Eufaula Canadiant/
reservoir and Onapa
project project
Reservoir area [ha ‘ac)l
ximum flood poo 56,696 34,440
(140,100) (85,100)
Average annual maximum pool 45,650 32,497
(112,800) (80,300)
Average annual minimum pool 36,059 19,142
(89,100) (47,300)
Reservoir water level fluctuation-z-/
Vertical [m (ft 2.3 4.9 '
(7.6) (16.2)
Area [ha (ac)] 9,591 13,355
(23,700) (33,000)
Timberland destro ha (ac 13,355 9,614
(33,000) (23,755)
Block perimeter lands [ha (ac 3 36,909 42,989
(91,200) (106,225)
Total project impact area [ha (a 4 82,559 75,487
(204,000) (186,525)

%5 Combined values for the Canadian and Onapa reservoirs.

f Fluctuation between average annual maximum and minimum pools.

=’ Contiguous lands located above the average annual maximum pool ex-
pected to experience land use changes or otherwise be impacted by

4 project constructiun.

=/ Consists of biock perimeter lands plus lands flooded below the

average annual maximum pool.




vis:

Although furbearers were described as relsatively adundant within the area,

the January, 1950 FWS report comsidered them of little mometary value,

Fur snimal resources within the project area, inclu-
ding the three reservoir sites, are of limited value.
Striped skunks, opossums, amd raccoens are CONMROD OR
all project lands. Minks are moderately abundant and
muskrats are scarce on all of the larger stresms or
rivers of the project area. Little trapping fer musk-
rats and raccoons and low prices for their pelts re-
sult in the annual value of these two animals being
insignificant.

Waterfowl use within the general project area was considered to be mode-

rate, (op. eit.):

Waterfow] - Waterfowl would use the project reser-
voirs to a moderate extent during migration. The
ares is adjaceat to & msjor migration route dowm
the valley of the Arkansas River used by large num-
bers of mallards, pintails, blue-winged teals, bald-
pates, shovellers, gadwalls, lesser scaups, redheads,
canvasbacks, and ruddy ducks. Commen Canada geese,
vhite-fronted geese, and lesser snow geese would
also use the water areas of the project. Little
nesting activity woeuld be anticipated at amy of the
reservoirs, except for wood ducks.

Project comstruction was expected to decrease wildlife reseurce values
at the Eufsula Lake project by some $19,000 (from a pre-project value of
$30,000 to a post-project value of $11,000). Wildlife reseurce values
at the Canadian Reserveir project alseo were expected to declime severly
(by $6,600), decreasiag frem a pre-project value of $11,000 to a pest-
project value of omly $4,400,

Bowever, dus tc am offsetting $6,000 increase ia the predicted post-
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impoundment wildlife value at Omapa Reservoir (imcreasing from a pre-pro-
ject value of $15,000 te $21,000), censtruction of the cembined Canadisn/
Onapa reservoir system was expected te result in only a margimal loss
($600) in project wildlife rescurce values (Table 3).

The predicted pest-impoundment imcrease in wildlife resource values asso-
ciated with the development of the Onapa preject was attributed primarily

to aa imcrease expected in waterfowl utilizatiom of the reserveir (ep.

ﬂs.):

The sediment peel area of Onapa Reservoir would be
attractive to waterfowl. The pool would create large,
marshy areas of emergemt vegetation which would pro-
vide foed and cever of waterfowl, and adjaceat agri-
cultural areas weuld preovide additiemal food. This
would particularly apply to the Deep Pork amm.

Without exceptiom, the January, 1950 FVWS report indicated a dimimution

of upland game species at all three reservoir sites as a result of per-
maneat habitat loss due te impoundment and to land use changes amticipated
peripheral to the reservoirs.

Altheugh the specific term “in-kind replacement” was not used, the Jan-
uvary, 1950 FWS report e=mphasized that every effert should be made to
msintain the iategrity of cach of the varieus wildlife groups, vis:

The proposed developmant of the Eufaula site would
result {a an snnual less of asbout $22,000 in upland
gane reseurces. Tha develepment of the Onsps snd
Canadian sites weuld camse 8 reductien of sbout
$17,000 ia the saamual harvest of upland game.

Other wildlife greups weuld be bemefitted by the
preposed prejects, but it 1is importamt that eme
resource sheuld net be sacrificed for the gain of




Table 3. -- Eufaula Lake Project.
resource values assessed in the January, 1950 FWS report for the Canadian and Onapa

Reservoir system with the fufaula Reservoir project

Comparison of with and without the project wildlife

Canadian Onapa Eufaula project
project project Subtotal Amount Difference*
Impact area [ha (ac)) 30,268 45,219 75,487 82,559 +7,072
(74,790) (111,735) (186,525) (204,000) +17,475
Monetary value($)
Without project
Total §'s 11,000 15,000 26,000 30,000 +4,000
$/ha (ac) 0.36 0.33 34 0.36 +0.02
(0.15) 0.13 0.14 0.15 +0.01
With groiect
ota S 4,400 21,000 25,400 11,000 -14,400
Net value($) -6,600 +6,000 -600 -19,000 -18,400

*Difference in values
Reservoir system.

between the Eufaula project and the combined Onapa and Canadian
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Recommendations offered in the January, 1950 FWS report to provide par-

tial mitigation of anticipated wildlife resource losses were as follows:

(a) In planning for public use of the project, pro-
vision was made for free and ready access ade-
quate for the needs of anglers and hunters.

(b) Project lands be acquired in fee simple.

(c) Project plans include provision for control of
existing and potential pollution in the reser-
voir and other streams of the project area.

(d) Fish and wildlife i{nherent in or resulting from
construction of the project remain under the
jurisdiction of the State of Oklahoma.

In addition, the report suggested that agricultural leases, granted at
appropriate locations, would be beneficial for upland game species, viz:

The leasimg of the fertile sites, most suitable for
cultivation and less likely to be inundated, would
be of much benefit to upland game. If these leases
are so located as to provide a suitaeble mixture of
timber, brush, pasture, and cultivated areas, the
upland game would not suffer the losses shown in this
report, Much of the losses shown would be caused by
the reduction or elimination of small grains and
legumes and the increase in timber and grazing land.

The possibility of establishing a National Wildlife Refuge in conjunction

with project construction was also discussed, vic:

Nationsl Wildlife Refuge Possibilities - Either the
single Eufaula Reservoir or the Onapa Reservoir of

the Canadien-Onapa plan of development would pro-
vide opportunities for the establishment of a Natiom-
al Wildlife Refuge. The locatiom, size, creation of
large bodies of water in the form of arms of the

lake more or less isolated from the main body of the
lake and from centers of human populations, and
other factors woild be favorable insofar as refuge
requirements sre concerned. A refuge in the vicinity
of the project area has previously been determined
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by the U.S. Fish and Wildlife Service to be desirable
for the Natiomal Waterfowl Refuge program. Doubt
exists that Canadian Reservoir would be suitable for
a Natiomal Waterfowl Refuge.

1962 FVS report
The November 13, 1962 FWS letter-report, addressed to the District Eagi-

neer, Coerps of Emgimeer, U.S. Army, Tulsa, Oklahcms, comstituted the fi-
nal FWS assessment of fish and wildlife resources associated with the
comnstruction of the Bufaula Lake project (6). The report was reviewed

and endorsed by the ODWC (7).

Based on plamning data provided by the CE, the FWS estimated that a to-
tal of 79,625 ha (196,750 ac) would be acquired by the CE for the pro-
Ject iacluding 69,170 ha (172,250 ac) to be purchased ia fee simple and
9,915 ha (24,500 ac) in flowage ecasements. PFor purposes of wildlife re-
sources evaluation, the FWS included an additional 5,666 ha (14,000 ac)

of riparian habitat below the Eufaula Dam which was expected to experience
post-impoundment changes in land use as a result of additional flood
Protection provided by the proje:t. Including the riparian habitat be-
low the dam, the total project impact area amounted to 85,291 ha (21,750

ac).

Pre-project wildlife resources and hunting pressure were described in
the November, 1962 FWS report as follows:

Important game animals in the EBufaula Project area
include white-tailed deer, bobwhites, fox squirrels,
gray squirrels, cottontails, swamp rabbits, raccoons,
and mourning doves. Also present, but of less im-
portance, are red foxes, gray foxes, bobcats, red
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wolves and wood cocks. Waterfowl using the aresa in-
clude mallards, blue-winged teal, pintails, shovelers,
gadwalls, baldpates, and wood ducks. Diving ducks
and geese are infrequent visitors to the area.

Wildlife habitat lying within the reservoir site and
on the lands to be protected from flooding downstream
from the dam is considered to be of good quality.
The project lies in an area of steeply rolling fo-
rested hills which mark the esastern extremity of the
Central Low-land Province. Flood plain bottom lands
define the western limits of the Arkansas Valley
Section of the Ouachita Province. The uncultivated
uplands have timbered areas of post ocaks and black-
Jack oaks with scattered stands of woody vegetation
interspersed with forbs and grasses. Bottom lands
have typical luxuriant streambank vegetation with
occasional open areas on either side of the streanm.

Contrary to the January, 1950 FWS report, which indicated that white-tailed
deer were absent from the project area, the November, 1962 FWS report sta-
ted that vhite-tailed deer were present in small numbers throughout the
project area, viz:

White-tailed deer are the only big-game animals in
the project area. They are found in small, widely
scattered numbers throughout the project area.
Their numbers are expected to increase only slightly
over the period of analysis without-the-project.
Browse and mast available to deer are limited to
volume as a result of overgrazing by livestock and
clearing of land for agriculture. Projected over
the period of analysis without-the-project, it is
estimated that lands within the reservoir area would
provide about 200 man-days of deer hunting annually.

Observations concerning upland game, waterfowl, or furbearer populations
were similar to those reported in the January, 1950 FWS report, vis:
Upland game habitat is fair to good in both quantity
and quality over most of the project area. Bottom

lands maintain good small game hadbitat because of
the diversification of cover types and the favorsble




ratio of croplands to cover. Bobwhites, fox squir-
rels, and gray squirrels provide the most hunting.
Cottontailes and mourning doves provide a lesser a-
mount of hunting. It is anticipated that upland gamec
population will maintain their present densities and
may increase slightly in the area adjacent to agri-
cultural croplands. Raccoon and opossum hunting with
hounds is a favored form of recreation in the area.
Without the project, the area would support about
10,800 man-days of upland game hunting annually.

Waterfowl habitat involves the 300 miles of streams
and the bottom lands that will be affected by the
project, as well as several stock ponds. There are
no overflow lakes of importance in the area. The
shortage of food along the streams precludes water-
fowl from remaining in the area for any length of
time during migration. When flood waters coincide
with migration periods, waterfowl use is increased
materially, Waterfowl hunting is considered poor
although considerable numbers of waterfowl are known
to pass through the project area annually. Witheut
the project, there would be about 560 man-days of
waterfowl hunting annually,

Fur snimal species commonly found in the project
area are skunk, opossum, raccoon, and mink. Less
common species are beaver, muskrat, weasel, foxes,
coyote and bobcat. These fur animals presently

are of minor importance due to the low pelt value,
or, in the case of mink, their scarcity. Most of
the limited take is incidental to sport hunting, or
on a part-time basis. Fur animal values are not
expected to increase significantly during the pericd
of analysis without the project.

With the project in place, the FWS predicted that substantial lusses of
upland game and big game habitat would occur. Approximately 63,538 ha

(157,000 ac), amounting to some 75 percent of the total project impact

area of 853,291 ha (210,750 ac), of habitat would be lost a8 & result of
i impoundment or otherwise adversely affected, vix:

Big game and upland game habitat in the project area
will be severely reduced as the result of construction
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and operation of Eufaula Reservoir. About 102,500
acres of habitat will be lost through inundation at
top of the power pool and 40,500 acres above the
elevation will be intermittently flooded. There will
be 14,000 acres of habitat in the downstream flood
plain that will receive flood protection thereby
causing additional changes in habitat.

An incrsase in waterfowl habitat was expected with impoundment of Eufauls
Lake, but the quality of the lake habitat for waterfowl was expected to
be low, viz:

It is anticipated that Eufaula Reservoir will re-
ceive moderate waterfowl use even though most of
the reservoir will consist of low quality water-
fowl habitat. The project area is located near

a main waterfowl flight line through Oklahoma and
is about 200 miles northeast of two national wild-
life refuges on Lake Texoma. Due to its large wa-
ter area, the reservoir will be used by most spe-
cies of waterfowl, especially diving ducks. It is
expected that moderate use of the area will be made
by wintering ducks and geese provided there is ade-
quate food and sanctuary on or adjacent to the re-
servoir.

Loss of big game and upland game hunting opportunity with the project in
place also was expected to be severe (Table 4). Only an insignificant
number of man-days of hunting was predicted for white-tailed deer if the
project was constructed (op. cit.), vie:

White-tailed deer habitat will be reduced by the

project due to inundation within the reservoir

site and from habitat changes in the area below

the dam. Deer will be taken occasionally, and the

number of man-days of hunting that can be sustained
annually will be insignificant.

Runting opportunity for upland game species, was expected to decline by
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Table 4. -- Eufaula Lake Project.

Comparison of November, 1962 FWS

report predictions of annual hunting man-day use predicted over an
assumed 50-year project life with and without the project in place

(6)
Man-day use
Without With the Loss or
project project gain
No. No. No. %
White-tailed deer 200 0.0* -200 -~100
Upland game 10,800 1,700 -9,100 -84
Subtotal 11,000 1,700 -9,300 -84
Waterfowl 560 2,500 +1,940 +346
Total 11,560 4,200 -7,360 -64
1“'Insigm‘ficant
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some 84 percent (from 10,800 hunting man-days per year without the project
to only 1,700 hunting msn-days per year with the project in place) (op.

eit.), vix:

Upland game habitat will be adversely affected by
the project. Approximately 102,500 acres will be
inundated at top of power pool and the value of

an additional 40,500 acres to top of flood comtrol
pool will be reduced according to the severity and
frequency of inundation and human disturbance. Up-
land game take will be drastically reduced. Gray
squirrel and cottontail habitat will be most seve-
rely affected, while bobwhite, fox squirrel, and
mourning dove habitat will be restricted to a small
portion of the area within the flood control pool.
With the project, the area can be expected to sup-
port about 1,700 man-days of upland game hunting
annually.

Contrary to the loss of hunting opportunity for upland game species and
vhite-tailed deer, hunting man-day use for waterfowl was expected to in-
crease over four-fold after impoundment (2,500 men-days per year compared
to only 560 trips without the project), vis:

Waterfowl hunting on Bufsula Reservoir will be large-
ly dependent on the amount of available waterfowl
food in the vicinity of the reservoir, the protec-
tion which the birds receive, and the availability
of good hunting sites. Assuming that the above
conditions are favorable, it is estimated that with
the project approximately 2,500 man-days of water-
fowl hunting will be carried out annually.

Although not expressed quantitatively, the November, 1962 FWS report pre-
dicted that furbearers would be affected adversely by the project, vis:
Several factors deleterious to the productiom of fur
animals will de initiated with the project. The
inundation of habitat, additional clearing alomg the

flood plain downstresm from the dam, and fluctuation
of the water levels in the reservoir will result in




a reduction in mumbers of skunks, opossums, and
raccoons in the project area.

The November, 1962 FWS report presented several appropriate recommenda-

tions designed to compensate for the predicted loss of hunting opportu-

nity for white-tailed deer and upland game species within the project im-
pact area, visz: i

(1) That public access be assured by maintaining |
those State and county roads within the pro- !
ject area as designated by the Oklahoma Depart-
ment of Wildlife Conservation. i

(2) That a zoning plan be developed for Eufaula
Reservoir to insure that adequate areas will
be available for fishing and hunting and that
the parties involved in developing the reser-
voir zoning plan include the Oklahoma Depart-
ment of Wildlife Conservatiom.

(3) That in accordance with the resolution of the
Oklahoma Wildlife Conservation Commission dated
August 20, 1962, approximately 12,841 acres of
land be acquired in fee title at project cost
and, together with other project-acquired land i
as shown on Plate I, be made available to !
the Oklahoma Department of Wildlife Comserva-
tion for fish and wildlife management in ac-
cordance with terms of a General Plan as pro-
vided in Section 3 of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended;
16 U,S.C. 661 et seq.).

(4) That the wildlife management areas designa-
ted in Recommendation No. 3 above be developed
initially at project expense to include pro-
visions for clearing, shrub and tree planting,
firebresks, trails, headquarters buildings,
fences, and surveying and marking of area
boundaries according to detailed plans to be
submitted by the Oklahoma Department of Wild-
life Conservation.

(5) That all Federal lands be suitably marked

- 20 -




upon purchase so that these lands can be readi-
1y recognized as such in order to assure free
public access.
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wildl .- - Occurrences

uisi al
A WS draft report submitted to the CE on March 1, 1962 recoumer“ed the
acquisition, at project sxpense, of additional land: cutside the fee ti-
tle purchase boundary suitable for developing wildlife managemc... areas
as partial mitigation for predicted project occasioned wildlife resource
losses. Implementation of this FWS recommendation would have required the
CE to purchase 5,197 ha (12,841 ac) of land located outside the fee pur-
chase boundary established previously by the CE at elevation 183 m (600
£ft) msl, This FWS recommendation was supported by a formal resolution
submitted to the CE by the Oklahoma Wildlife Conservation Commission on

August 20, 1962 (8).

However, the CE insisted chat any purchase of land outside the previously
established fee purchase boundary was not possible without prior congres-
sional approval. A five-step procedure for securing congressional appro-
val was outlined in an April 12, 1962 letter addressed to the FWS, as
follows (9):

«..Bafore making a recommendation to our higher autho-
rity on this proposal, I would need further justifi-
cation data in order to give it full consideration.
Such justification, in this case, need not be made

as in the usual instance by comparing dollar esti-
mates 6f economic losses with costs for such measures.
Your Service should furnish complete and reliable
data in support of the desired project modifications
for this purpose. If such intangible interests do
not clearly justify the costs of the project modifi-
cation, such modification cannot be recommended.

The purchase of the additional lands, and a higher
estate in other projecst lands, if determined to be
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justified, would require the prior spproval of Con-
gress. The following general procedure must be fol-
lowed in considering the acquisition of additional
lands:

(1) The Fish and Wildlife Service and the Oklahoms

)

3)

%)

(5)

Department of Wildlife Conservation would pre-
pare & plan of wildlife management for the pro-
ject with special reference to the lands needed
snd which would be supported in detail, in-
cluding benefits expected and method of accom-
plishment.

This report will be furnished to the Chief of
Engineers after which a meeting of Fish and Wild-
11fe Service, Oklahoma Department of Hudli..fc
Conservation and Corps representatives with in-
terested Congressmen and Senators will be ar-
ranged. At this meeting, the Fish and Wildlife
Service will present the plam and its justi-
fication.

The viewa of the Governor of Oklahoma and the
Director, Oklahoma Department of Wildlife Con-
servation would be obtained.

The next step would be a public hearing in the
vicinity of the project, held jointly by the
Corps of Engineers and the Fish and Wildlife
Service, at which the latter would present
snd support the plan.

1f it {s decided to proceed with the plan af-
ter the hearing, the Corps of Engineers would
process s report to Congress. The report would
be prepared by the Tulsa District office and
would include detailed information aad recom-
mendations upon which the suthorisatiom is to
be based. Supporting data, including the re-
port of the Fish and Wildlife Service, would
be included in appemdices to the repert,

Although there was no evidence of FWS compliance with the five-step pro-
cedure as outlined by the CE, the final, November 15, 1962 FWS report,
included the {dentical recommendation listed in the earlier March 1, 1962
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FWS draft report. This recommsndatiom requested the acquisition, at pro-
ject expense, of the 5,197 ha (12,841 ac) tract outside the project fee
title boundary as partial mitigation of anticipated wildlife resource
losses. HNowever, this recommendation was never implemented by the CE
and no lands were acquired outside the fee title purchase area for wild-

life mitigation purposes.

Lands acquired for the Eufaula Lake project were obtained in accordence
with the so-called "Eisenhower land acquisition policy” which mandated
minimal land purchase at water rescurce development projects. The fee
acquisition boundary for the project was only 1 m (3 ft) above the top
of the flood control pool [elevation 182 m (597 £t)] msl. As & comse-
quence of this restrictive land acquisition policy, most of the project
lands acquired in fee title were situated in a rather narrow band around
the lake periphery. Of the total of 20,176 ha (51,187 ac) finally ac-
quired by the fee title above the top of the power pool [elevation 178 m
(585 ft)] msl, some two-thirds {16,795 ha (41,500 ac)] is located with-
in the flood pool and is subject to periodic inundation. Most of the re-
maining land above the top of the flood pool [3,920 ha (9,687 ac)] has

been reserved for intensive recreational use.

Wildljife habitat menagement (ODWC)

Although the ODWC continuously exercised statutory responsibility for
wvildlife resource regulstion enforcement om project lands following im-
poundment of Eufaula Lake in 1964, no on-the-ground wildlife habitat

management was undertaken by the state until the execution of & formal
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license agreement with the CE on January 1, 1973, The license agreement
provided for the establishment of 5 wildlife management units to be ma-
naged by the ODWC (4). These five units comprised a total of 12,900 ha
(31,875 ac), including 6,475 ha (16,000 ac) of terrestrial habi;at and

6,425 ha (15,875 ac) of water.

The major portion of river and/or wide creek bottomland contained on lands
converted in the 1973 lease agreement were situated within the two lar-
gest units; the 2,934 ha (7,250 ac) Deep Fork area (unit 1) and the 1,457
ha (3,600 ac) Gaines Creek area (unit 5). Bottomland wildlife habitat
was greatly restricted in the remaining three smaller areas which were
located on the upper reaches of small creeks with extremely narrow flood-

plains.

Bottomland hardwood, restricted to the upper reaches of units 1 and 5,
constitute the most productive wildlife habjitat within the licensed aress.
Typical over-story species include: water osk (Quercus nigra), willow
oak (Q. phellos), chinquapin oak (Q. muelenbergii), overcup oak (Q. lyra-

ta), sweetgum (Liquidambar styraciflua), black walnut (Junglans nigra)
and pecan (Carya illineonsis). Understory vegetation of importance to

wildlife common in the bottonlands includes green brier (Smilax spp.),

wild grape (Vitis spp.) and poke (Phytolacis americana). Bottomlands
grasses include bluestem (Andropogon gerardi), bermuda grass (Lynonon
dactylon), Indian grass (Soxghastrum nutans) and Johnson grass (Sorghum

halepense).
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The most important overstory species common to upland area include post-
oak (Quercus stellata), blackjack oak (Q. alba), persimmon (Diospyros
yirginiann). redbud (Cercis canadensis) and dogwood (Cornus florids).

Understory species include sumac (Rhus copallina), dewberry (Rubus flag-

1llesis), blackberry (Rubus spp.), greenbrier (Smilax rotundifolis) and

hawthrone (Crataegus spp.). Important ground cover types found through-

out the ares of particular importance to wildlife include little blue-

stem (Andropogon scoparius), broomsedge (A. virginicus), ragweed (Am-
brosia artemistifolia) and woody croton (Croton capilatus). Fescues,
clovers and several species of the grass family are found throughout

the area.

Shoreline vegetation of importance to migratory shorebirds and water-

fowl is found throughout most of the units. These species include smart-

weed (Polygonum pensylvanicum), rice cutgrass (Leersis arysonides) and

several species of the sedge and duckweed families.

As a result of severe overgrazing permitted under previous CE steward-
ship, wildlife habitat quality was considered poor and wildlife popula-
tions minimal on most of the areas leased by the CE to the ODWC in 1973
(10), vis:

«+»+.The proposed wildlife management area has bdeen
under a livestock grazing program since the lan:
was purchased by the Corps of Enginevrs. Overgre-
ging is the general condition on all the areas...
Upland game species have limited habitat as a ve-
sult of the livestock grasing program controlled
by the Corps of Engineers. Consequently, no up-
land game species are considered abundant on any
of the aress... White-tailed deer are found on all
five units, but are not sbundant on sny. Unit 5
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will support the greatest number. Most of the habi-
' tat has been limited in carrying capacity as a result
! of overgrazing by livestock. Other forest and margi-
, nal forest game species are found in greatest abun-

: i dance on units 1 and 5. In high production years

* i squirrels, furbearers and cottontail rabbits are
t
i
|

fairly abundant. Swamp rabbits are found only in

unit 1 and maintain fairly low populations.
The ODWC initiated on-the-ground wildlife habitat improvement activities
on licensed lands in 1974, some 10 years following impoundment of Eufaula

, Lake. By the end of the first six years of the program (1974-1980) the

h‘ ODWC had installed 48 km (30 mi) of fencing to mark property lines and
control livestock trespass on two management areas, and placed some
400 boundary signs to designate the three remaining management areas,

Thirteen miles of road were constructed to facilitate user access.

Barth-filled dikes, 4,267 m (14,000 ft) in length, were constructed
which permitted impoundment of some 283 ha (7600 ac) of green tree and
emergent vegetation marshes as waterfowl feeding and resting areas.
Also, ODWC project personnel planted an average of 81 ha (200 ac) of

food plots annually (primarily wheat, milo and sunflower) for upland

wildlife species. In addition, the ODWC negotiated and supervised
sharecrop agreements with cooperators on 607 ha (1,560 ac) which pro-
vided additional food for upland game and waterfowl. These agreements
stipulated that s percentage (ranging from 25 to 40 percent annually)
of the crops planted (wheat, corn, milo and soy beans) be left unhar-
vested for wildlife., In addition, 600 bobwhite quail and 18 wild trap-

pad Rio Grande turkeys were stocked on the licensed management areas in
1976 and 1977.
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With the exception of erecting boundary signs, almost all of the ODWC
management activities were conducted on the Mill Creek, Deep Fork Creek
and Duchess Creek units. In 1979, the ODWC initiated negotiations with
the CE to amend the 1973 license agreement in order to provide for two
additional wildlife management units on North and South Canadian River
arms of the Lake. The two units were to replace the Longtown Creek and
Gaines Creek units which had proven to be inconveniently located and ap-
peared to offer less potential for waterfowl habitat development (1l1), viz:

We wish to formally request license to the lands lo-
cated on the North and South Canadian arms of the
Eufaula Reservoir, and that the current lands located
on the Longtown and Gaines Creek arms be withdrawn
from the license,.

Due to the inconvenient location of these two lower
units, we feel that proper, effective management can-
not be accomplished; however, the licensing of the
Canadian arms would allow for effective development i
of the Eufaula area. The potential for waterfowl ;
and other migratory birds is much greater on the
Canadian arms with proper development, whereas
Longtown and Gaines Creek is most suitable for up-
land species that benefit with little or no manage-
ment development,

This ODWC request was later amended (November, 1980) to request reten-

tion of the Gaines Creek unit in a letter from the Director of the ODWC

addressed to the District Engineer, Tulsa District (12), viz:

Following the creation of the Oklahome Duck Stamp,

we again reviewed the development potential at Eufaula
and we have found that the Gaines Creek area has good
potential for creatfion of about a 100-acre marsh.
Consequently, we wish to revise our original request
by retaining the Gaines Creek unit but still relin-
quishing control over the Longtown Creek area.

The CE rapidly expedited the changes requested by the ODWC and a neu
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license was executed effective January 1, 1981 (1:). 'ibe new license
provided the ODWC with six wildlife management units with a total urv
of 19,165 ha (48,469 ac) including 8,481 ha (20,956 ac) of terrestrial

habitat and 11,235 ha (27,513 ac) of water area (Table 5).

Wildlife habitat management (CE)

Approximately 49 percent {10,055 ha (24,845 ac)] of the total project

land area above the top of the power pool i{s8 currently allocated speci-

fically for wildlife management purposes. However, mogt of the area
designated for wildlife (8,481 ha (20,956 ac)) is licensed to the ODWC
and only 1,574 ha (3,889 ac) is managed directly by the CE. An addi-
tional 6,056 ha (14,964 ac) of project land, although designated by the
CE for low density recreational use or as natural areas, also affords

wildlife habitat (Table 6).

As 8 result of the restrictive land acquisition policy adopted by the
CE for the Eufaula Lake project, post-impoundment wildlife habitat is

extremely limited and poorly situated for efficient management. Much o-

the land available to the CE for wildlife habitat development consists
of narrow, often discontinuous, strips around the iake periphery. Wil¢
life population supported by these lands were low as a result of years

of uncontrolled cattle grazing fostered by previous landowvmers (14).

Grazing and agricultural leases affecting a total of 4,749 ha (11,734
ac) of project land located above normal power »-. - )evation are cur-
rently in force, including 4,105 ha (10,144 ac) for grazing and 611 ha

(1,590 ac) for agriculture. Of the total project area under lease, the
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1981 lease agreements

ro Table 5 -- Eufaula Lake Project. Summary of area [ha (ac)] of project
: land licensed to the ODWC for wildlife management under the 1973 and

bi 1973 lease 1981 lease

: i Wildlife management units Ha Ac Ha Ac
Deep Fork Creek 2,934 7,250 2,934 7,250
Mi1l Creek 647 1,600 647 1,600

[

| Dutchess Creek 830 2,050 830 2,050
Longtown Creek* 607 1,500 2,613 6,456
Gaines Creek 1,457 3,600 1, 457 3,600
Total 6,457 16,000 8,481 20,956

* The 1981 lease provided for two additional wildlife areas on the
upper reaches of the North and South Canadian Rivers, respectively,
with a total land area of 2,613 ha (6,456 ac) in place of the 608 ha
(1,500 ac) Longtown Creek unit which reverted to CE control.
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Table 6. -- Eufaula Lake Project. Post-impoundment land use al-
location above top of power pool [elevation 175 m (585 ft)]l/

; Area
: Land use category Ha Ac Percent
Project operations 250 617 1
; Intensive recreation 2,260 5,584 11
E: State and county parks 2,095 5,177 10
Wildlife management
Licensed to ODWGZ/ 8,481 20,956 41
Managed by CE 1,574 3,889 8
Subtotal Wildlife mgt. 10,055 24,845 49
OtherY/ 6,056 14,964 29
Total 20,715 51,187 100

l/The project fee title purchase area currently totals 62,076
ha (153,387 ac) including 41,360 ha (102,200 ac) within the
power pool, 16,795 ha (41,500 ac) within the flood pool,

2/ and 3,920 ha (9,687 ac) above the flood pool.

='Area licensed to ODWC on January 1, 1981, includes 8,841 ha
(20,956 ac) of terrestrial habitat and 11,135 ha (27,513
ac) of aquatic habitat. This licensed superceded the 1li-
cense granted to the ODWC effective January 1, 1973 for
7,463 ha (18,440 ac) of land and 5,436 ha (13,433 ac) of
water.

é/Inch:des land allocated by the CE for low density recreation
and as natural areas.
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directly administers grazing leases on 3,032 ha (7,493 ac) and agri-
ltural leases (hay and pecan crops) on 45 ha (110 ac). The remaining
:ases, lncluding 1,073 ha (2,651 ac) for cattle grazing and 599 ha
1,480 ac) allocated primarily for small grain production, are located
. project areas under license to the ODWC. Project land with the great-
+t potential value for wildlife habitat management has besen leased to

.e ODWC or has been allocated for other project uses.

:1dlife resource management activities undertaken by the CE during the

"cst tew ycars following impoundment were restricted primarily to bound-

7 signing and monumentation, to designate areas open to public hunting.
ner wildlife resource oriented management activities included the con-
vuction of hunter access facilities and the preparation and dissemi-

-:ion of maps designating areas open to public hunting.

the late 1970's, the CE wildlife management program was broadened
J .ngiderably by the adoption of an accelerated boundary fencing program

‘:ng with agressive enforcement of cattle trespass laws and regulations

effect on project lands,

/. began implementation of a long range fencing program in 1979 which
-1led for the instaliation of approximately 174 km (108 mi) of fence
~er & five year period from 1979-1984, Fencing was to be accomplished
<rectly by the '2ases through an offset lease program ad-

ministered by the CE,

The rationale policies and procedures associasted with the fencing pro-
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gram were included in a memorandum issued by the Tulisa District, CE (15), viz:

...The continued misuse of public lands results in the
general degradation of existing vegetative cover and
severely restricts the amount of habitat available to
wildlife., Food soburces, cover, and nesting areas are
destroyed, and general aesthetics of the area are de-
graded... Uncontrolled vegetative growth leads to
proliferation of undesired species, loss of wildlife
habitat, increased fire danger, and general degrads-
tion of the area. Agricultural and grazing activities
will be used to improve existing vegetative conditionm,
provide wildlife habitat, and preserve the land in
optimum condition... Specific land management acti-
vities for protection, maintenance, repsir, restora-
tion, and wildlife can be accomplished by the agricul-
tural or grazing lessee in lieu of cash rental. Eli-
gible offset items include fencing, fertilization,
erosion control, firebreaks, seeding, mowing, or
brushhogging... Boundary and interior fences will be
uged to improve grazing lease management, to improve
control of wildlife management units, delineate public
hunting areas, and control unauthorized vehicular ac-
cess. Fences will not be constructed adjacent to
existing residential areas unless direct benefits to
project management and/or adjacent landowners sre re-
ceived. Public access will be provided to permit
continued public use... Boundary surveillance must

be performed periodically from the land, water, or
air to detect and prevent trespass and encroachment
on public and flowage easement lands. Surveillance
of project boundaries will be conducted by project
personnel no less than annually and more frequently
in areas posing present or potential problems...

CE implementation of the fencing program followed years of continuous
pressure and encouragement from the FWS, ODWC and private conservation
organizations, as well as internally generated support from the growing

cadre of professional wildlife managers employed by the CE.

A letter addressed to the District Engineer, Tulsa District, from the
Acting Regional Director, FWS, provides a good example of the profession-

al wildlife manager's opinion of the value of the Eufaula project of
fencing (16), viz:
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«s.It is our experience that zoning of lands often

is ineffective without fencing. Placement of res-
ponsibility on the public, including grazing and
general recrestional interests, for adherence to zo-
ning regulations shown only by maps or occadional
markers is not effective and usually cannot be made
effective without a full-time staff of enforcement
personnel. Thus, installation of fences is a cost
saving means of implementing reservoir administration.

The value of fencing as a wildlife management practice,
i and its necessity to the overall effectiveness of a
! wildlife management plan particularly in relation to
livestock grazing, cannot be overstated. Rslatedly;
: members of the Corps of Engineers, Bureau of Sport
Fisheries and Wildlife, and Oklahoma Department of
Wildlife Conservation interagency team, working on
Appendix D to the master plans for Eufaula Lake and
othexr reservoirs, have recognized this and have
nade recommendations as to where fencing should be
uped for wildlife management purposes. In summary,
we feel fencing has substantial long-term value

and economy for most types of reservoir zoning as
well as being essential for wildlife management...

Additional encouragement for the CE to implement a comprehensive fencing
program at the Eufaula project was provided by a letter addressed to the
District Engineer, Tulsa District, by the South Central Representative

of the Wildlife Management Institute (17), viz:

«s.While good monumentation may reduce encroachment
on public lands, it is not as effective as fencing.
Control of off-road vehicles and livestock will be
minimal at best without fencing. Furthermore, ma-
naged grazing to meet vegstation management goals and/
or wildlife management objectives, to reduce mowing
costs, to provide revenues, etc. would be precluded
on areas adjacent to residential developments...

Concurrent with the initiation of the fencing program, the CE intensi-

fied their surveillance program to prevent cattle trespass and encroach

ment on project lands. The help of the Assistant U.S. Attorney in Mus-

kogee, Oklahoma in prosecuting trespatsers was solicited by project mana-
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ger of the Bufauls project (18), vis:

There are several reasons for inaction on the part
of the Corps to remedy this situation through the
years.

The most important reason being lack of personnel
to monitor and follow up on these violations. Also,
changing public attitudes dictate the need for more
vigorous management and care of these lands is an-
other factor.

Inspection of much of this land discloses it has been
abused in the past and as a result vegetative and
soil damage has occurred. Although some of the
areas I am referring to are fringe areas and con-
stitute a narrow boxrder from 100' to 300' in width,
these areas are adequate, if properly managed, to
provide the public a buffer between private lands
and the water. These areas are also used by wild-
life population as travel lanes and habitat. Some
of the areas have sesthetic appeal that should be
preserved.

TFor these reasons, we are asking your assistance
in removing the illegal trespass of adjacent lend-
owners from public property.

The U.8. Attorneys Office agreed to assist with the problem of illegal
cattle trespass and subsequently notified offending landowmers of the
governments intent to prosecute violators, as follows (19):

es.As of this date the Corps has identified some
20 landowners who are continuing to violate the
Oklshoma fencing law and have refused to control
their stock and keep it off of government land,

I have spoken at length with the Lake Rangers and
as a rule they are generally in favor of issuing
criminal citations requiring mendatory appearances
on the part of the violators...

The obviocus solution is for the offending landowners
to insure that their stock is adequately fenced and
not free to roam over government lead. Consequently,
I have asked the Corps of Enginsers to declare a
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short moratorium on the issuance of trespass cita-
tions. I am doing this so that the landowners can
have a reasomable period of time, that is, 30 to
60 days, to adequately fence in their stock.

Those who are not in compliance by the first of
February can expect vigorous enforcement amd very
likely being faced with criminal prosecution in one
form or amother, Consequently, I urge you to take
the necassary corrective actiom if you have not al-
ready done so...

P At
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The CE also stepped-up omgoing efforts to require potential lessees of
; - project lands to install fences. As an inducement, the CE would provide
fencing material if the lessee signed an agreement to build the fence to

government specifications.

| As of July 1, 1981, the CE had completed or awarded contracts for the
installation of approximately 129 km (80 mi) of boundary fencing at the
Eufaula Lake project through & lease offset reatal program, a $1 pur-
chase order and by comstruction contracts (Bem O. Carrol, Project Mana-
ger, Eufaula Lake project, CE, pers. comm., 1981). The average cost of
fencing to date, has been approximately $4,350 per km ($7,000/mi) inclu-
ding materials and labor. An additional 97 km (60 mi) of fencing has

been scheduled over the next five years.

In addition to implementing the accelerated boundary line fencing pro-
gram to benefit wildlife, CE personnel have planted an average of 5 ha

(12.5 ac) of food plots annually over the past five years specifically

species of value to wildlife have been planted by CE persommnel. A total

]
|
|
i
E
l i for wildlife. Also, mulberry, sutumn olive, black locust and other tree
!
|
T
|
I
l
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of 8 ha (20 ac) was planted during the spring of 1980.

The CE is currently cooperating with the ODWC in developing a long-term
water level manipulation plan for Eufaula Lake designed to enhance fish-
sry and waterfowl resources. The ODWC water level manipulation plam pro-
posed for waterfowl enhancement in 1980 involved lowering the lake level
some 1.5 m (5 ft) from normal power pool elevation [178.3 m (585 ft)]
beginning in July to elevation 176.8 m (580 ft) by September 10. The water
level was held at this elevation through October to enable aserial seeding
of the exposed mudflats with Japanese millet and wheat and to allow time
for vegetative growth before letting the water level rise to elevation
177.4 m (582 ft) by the onset of waterfowl hunting season in mid-November.
In addition to waterfowl benefits expected from the drawdown and seeding,
fishery benefits are anticipated (20), vie:

+ooThe drawdown between July 1 and September 10, will

expose and aerate mudflats, allowing planting of mil-

let and/or wheat. The millet will attract and hold

waterfowl during hunting season. The wheat will pro-

vide nursery areas for fish in the spring and will

help decrease overall turbidity levels in the mud-

flat areass...
The CE furnished the ODWC with the wheat required to seed approximately
607 ha (1,500 ac) of mudflats in 1980. Approximately 1,300 acres were
planted in 1981, No CE funds were available for seed purchase in 1981,
because of budgetary constraints. The ssed required for the 1981 plant-

ing was purchased with funds derived locally by public subscription,

Some waterfowl benefits were achieved in 1981, although it did not prove
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possible to adhere closely to the proposed drawdown amplitudes and/or
time schedules in either year due to the vagaries of rainfall. In 1980,
rainfall was far less than normsl which prevented complete reflooding

the planted mudflates during the fall, The 1981 planting was unsuccessful
because of higher than average rainfall experienced early in the fall of
1981, which flooded the newly seeded mudflats before adequate vegetative

growth was achieved.

Wildlife resource utilization
A substantial portion, some 16,111 ha (39,809 ac), of project lands ac-

quired by fee title are available for public hunting. The entire area
currently licensed to the ODWC, totaling 8,481 ha (20,956 ac), is open
for hunting (Pigure 2). Hunting is also permitted on an additional
7,630 ha (18,853 ac) which includes all of the remaining project lands
except those areas allocated specifically by the CE for project opera-
tion, intensive recreation, or areas designated for state and county

park use.

As a consequence of many years of intensive agriculture and overgrazing
practiced by previous landowners, wildlife populations were at minimal

levels on most project lands following impoundment.

Although data derived from carefully designed and statistically adequate
post-impoundment hunting surveys were lacking, various estimates of hunt-
ing pressure and wildlife harvest were made by the ODWC and the CE. Du-

ring the initial years following impoundment, hunting participation at




Figure 2. Eufaula Lake

] ODWC Wildlife Mgmt. Area
Deep Fork Creek , (1981 License)

Duchess Creek

5

Mill Creek

South Canadian River

Gaines Creek
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the Eufaula Lake project ranked lower than any other recreational acti-

vity (1), viz:

On the average, 80 percent of the recreation days

were devoted to sightseeing and fishing, respectively,

during 1976. Boating accounted for 10 percent of

the recreation days during 1976 and camping and pic-

nicking averaged 2.7 percent and 5.8 percent of the

total recreation days, respectively. Only a small

proportion of visitors either swim or ski, and hunt-

ing ranks lowest among use activities on project lands.
However, there was considerable disparity in the CE's estimates of hunt-
ing participation. For example, in paragraph 4.17 of the Final Environ-
mental Statement prepared by the Tulsa District in 1974, the CE estimated
that a total of 43,800 hunting man-days occurred on project lands in
1973 (2), viz:

4.17 Eufaula has 31,873 acres of species managed

and improved wildlife habitat. The species bene-

fitting from the mansgement of these areas are dove,

deer, quail, squirrel, rabbits and waterfowl. There

were 43,800 man-hunt-days and 1,046,200 man-fish-

days at Eufaula Lake in 1973,
This optimistic estimate of 43,800 hunting man-days, which amounts to
& hunting pressure of over 2.5 man-day/ha (1 man-day/ac), was derived
from routinely collected vehicle traffic counter data traditionally used
by the CE for assessing project visitations. Such data are subject to
gross misintrepretation (usually in the direction of inflated values)

unless carefully collected and supplemented by extemsive ground truthing.

In obvious contradictional estimates provided by vehicle traffic coumters,

an estimate of only 1,700 hunter man-days for upland game was reported
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in paragraph 2.32 of this same CE document [1974 Final Environmental State-
ment (2)], viz:

2.32 Upland game habitat, particularly grey squir-

rel and cottontail areas, were most severely af-

fected, while bobwhite, fox squirrel and mourning

dove habitat is restricted to a small portion of the

area within the flood comtrol pool. The project

supports approximately 1,700 man-days of upland

game hunting annually.
Although white-tailed deer and waterfowl also are hunted on project lands,
it is extremely unlikely that hunting pressure for these species would

account for the vast discrepancy existing between the two estimates.

The 1976 CE estimate of hunting man-day use, based on the same traffic
counter data collection regime as used in 1973, a-oﬁntcd to 45,500 humt-
ing man-days which was some 3.9 percent higher than estimated im 1973.
Data collected in later years indicated considerably lower levels of hunt-
ing man-day use, suggesting that the values reported in 1973 and 1976

were inflated.

On June 1, 1979, a directive was circulated by the office of the Chief
of Engineers, Washington, D.C, to all CE Divisions that subsequent re-
creation attendance data collection at all civil works projects would be
obtained in accordance with newly outlined procedures (21)., The metho-
dology was described in a handbook published in May, 1979, prepared by

the Midwest Research Institute under contract with the CE (22).

Adoption of the new procedures as ocutlined in the handbook resulted in a




substantial reductiomn im CE estimates of huating man-day use in subse-
quent years. CE estimates of huating man-day use at the Eufaula Lske
project in 1981 amounted to 24,000 hunting man-days or some 47 percent
lower than the 1976 estimate (Marty Burke, Park Ramger, CE, pers. comm.,

1982).

Although the ODWC did not conduct any comprehemsive post-impoumdment
hunter use surveys designed to provide statistically valid estimates of
total hunting pressure, hunter bag checks were conducted periodically
from July 1, 1977 to June 30, 1980, at two of the five wildlife units
managed by the ODWC under license from the CE. These two units, the
2,934 ha (7,250 ac) Deep Fork Creek unit and the 830 ha (2,050 ac) Duchess
Creek unit, comprised approximately 58 percent of the total land area
managed directly by the ODWC at that time {6,457 ha (16,000 ac)] and some
23 percent of the total project area open for public hunting [16,111 ha

(39,908 ac)].

A total of 995 individual bag checks were made during the three year sur-
vey period, Approximately 67.5 percent of the collective hunting effort
represented by the bag check data was directed to upland game species,
17.8 percent to waterfowl and 14.7 percent to white-tailed deer (Table
7). Average hunting success on the two ODWC licensed area was excellent;
particularly for mourning dove (5.4 per man-day) and quail (4.3 per man-
day). Waterfowl hunting success also was high. An average of over 2.5

ducks and/or geese were bagged per hunting mam-day. Squirrels and rab-
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Table 7. -- Eufaula Lake Project. Number of hunting man-days and
game harvested per man-cay recorded over a three year period
(July 1, 1977 through June 30, 1980) from periodic game bag
checks conducted “v ODWC personnel on the Deep Fork Creek and
Duchess Creek Wiidiife Management Units

Man-days Game
hunted harvested ,
Species hunted No. % of total No./man-day ;
White-tailed deer
EGun) 93 9.3 0.11
: Archery) 53 5.4 0.05
Subtotal 146 14.7 --
Upland game
Mourning dove 210 21.1 5.4 ;
Quail 1/ 143 14.4 4.3 §
Rabbi t~ 175 17.6 2.0
Squirrel 120 12.1 2.0 :
Wild turkey 24 2.4 0.2 S
Subtotal 672 67.5 -- i
; Waterfowl ;
| Ducks 145 14.6 2.5
| Geese 32 3.2 2.6 |
Sut.total 177 17.8 2.6
Total 995 100 --

l/Includes both cottontail and swamp rabbits.
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bits (including both cottontail and swamp rabbits) were bagged at an ave-
rage rate of two per hunting man-day, respectively. White-tailed deer

vere harvested at average rate of 0.1 per man-day.

Estimates of total hunting effort expended on project lands licensed to
the ODWC [6,475 ha (16,000 ac)] were made by ODWC personnel during the
initial year of license (1974) and agein in 1980. The estimate made in
1980 was probably more accurate than the initial 1974 estimate, as a re-
sult of increased on-the-ground experience by the ODWC game managers

plus information provided from sporadically collected bag check surveys
during intervening years. It should be emphasized, however, that both
ODWC estimates represented empirical opinion and did not reflect systema-

tically collected hunter survey data.

A total of 2,470 hunting wman-days use on the five licensed units was esti-
mated by the ODWC in 1974 (10), as follows:

The area has received hunting pressure when the hun-
ters were sure of being on public lands. Unit 5 has
received heavy hunting pressure for waterfowl and
forest game species. Waterfowl hunting activity is
created by green timber inundation during the water-
fowl season,

It is estimated that the area received 2,000 man-days
of waterfowl hunting with a harvest of 5,000 to 6,000
birds, 120 man-days of deer hunting with a harvest

of 10 deer, 150 man-days of squirrel hunting with a
harvest of 300 squirrels. Other wildlife species
provided 200 man-days of hunting.

Increased hunting effort following implementation of the proposed manage-

ment program was anticipated by the ODWC (op. cit.), viz:
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With proposed development and use restrictions the
wildlife productivity of the area is expected to
increase.

Waterfowl development should attract and hold many
species and provide for a more consistent harvest
throughout the season.

Big game distribution can be expected to spread through-
out the area from the existing 50 percent distribution.

Upland game habitat will increase from 20 to 25 per-

cent of potential to 100 percent under management,

thus providing a much greater opportunity for harvest.
As predicted, a substantial increase in hunting pressure and harvest for
all wildlife categories was indicated by ODWC estimates made in 1980
(23), viz:

It is estimated from hunter surveys that the area

received 3,000 man-days of waterfowl hunting with

a harvest of 8,000 birds, 500 man-days of deer

hunting with a harvest of 25 deer, 1,050 man-days

of squirrel hunting with a harvest of 3,000 squir-

rels. Other wildlife species provided 800 man-

days of hunting.
Estimated total hunting man-day use on ODWC wildlife management areas in
1980 was more than double that estimated in 1974. Hunting man-days use
estimated in 1980 for white-tailed deer and upland game species was some
400 percent higher than in 1974. Waterfowl hunting man-day use was es-

timated to have increased by 50 percent over this same period (Table 8).
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Wildlife Resources -- Evaluation of Planning Input

Adequacy of planning recommendations
The first examination of the Bufaula Lake project site by the FWS was

made in conjunction with & study of three poteatial reservoir sites re-
quested by the Tulsa District of the CB in 1948. FPindings from this
study were incorporated in a FWS report issued in Jamuary, 1950, This
initiel planning report appeared to satisfy its primary objectives, f.e.,
to provide decision makers with sufficient information to compare the
relative impact of proposed development regimes on wildlife resources at
three alternate reservoir sites located in the Canadiam River watershed.
The report presented a comprehensive, in site assessment of wildlife com-
munities and utilization at each site, predictioms of probable impacts
of development on these wildlife resocurces, and appropriate recommenda-

tion for mitigation and/or enhancing wildlife resources impacted at each

site.

Practical suggestions for mitigating expected losses of upland game re-
sources were offered, such as grantiag agricultural leases to augment

wildlife food production. The importamce of adherence to the primcipal
of "in kind" replacement for wildlife resource mitigation was emphasised

throughout the report.

Much of the baseline information presented in the initial 1950 FWS plan-
ning report was later incorporated in the final November 15, 1962 Fws
report which deslt specifically with the Bufsula Lake project.

|
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The final FWS planning report of November 15, 1962 comtained fcur recom-
mendations pertinent to mitigation of wildlife resource losses anticipated
from construction of the Eufaula project. These recosmmendations included
provision for (1) development of zoning plan in concert with the ODWC
that would provide adequate areas within project boundaries for hunting;
(2) that all such areas be clearly marked to assure free public access;
(3) that approximstely 5,197 ha (12,841 ac) of land located outside the
approved project purchase boundary be acquired in fee title at project
cost and, together with other incidentally acquired project lands loca-
ted within the approved purchase boundary some 6,475 ha (16,000 ac), be
licensed to the ODWC for wildlife management purposes; and (4) that these
designated wildlife management areas be developed initially at project
expense. Recommended development activities included shrub and tree
planting, construction of firebreaks, trails, headquarters buildings,
fences, and surveying and marking of boundaries according to detailed

plans submitted by the ODWC,

These FWS recommendations appeared to be well conceived and, if fully
implemented, appropriate for substantially mitigating the predicted wild-

life resource losses.

The first two FWS recommendation subsequently have been implemented. An
adequate zoning plan, developed in cooperation with the ODWC, has been

adopted for project lands. All suitable project lands ere open to pub-
lic hunting with the exception of lands required for project operations.

Landes dedicated for state and county parks (hunting on these lands pro-
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hibited by state laws), lands zoned for intensive recreation and lands in

the immediate vicinity of buildings and project structures.

Although post-impoundment signing and monumentation of project boundaries

as recommended by the FWS proceeded expeditiously, substantial progress

in fencing project boundarie. was not achieved until recently (1979).

TP

The prolonged hiatus (from 1964 to 1979) in the adoption of a trenchant

s boundary fencing program by the CE was regretable and contributed to the
‘ continuance of the overgrazed condition of project lands administered di-

rectly by the CE.

The November 15, 1962 FWS report recommendations concerning the acquisi-

tion and initial development, at project expense, of wildlife management
areas for license to the ODWC have been only partially implemented, Areas
within the original project purchase boundary were initially licensed to
the ODWC early in 1973, some eight years following impoundment of Eufaula
Lake. The long delay in consumating the license agreement apparently re-

flected the reluctance and/or inability of the ODWC to assume financial

obligation for developing the areas, as the CE had offered to license
the areas to the ODWC shortly after impoundment of Eufasula Lake. How-
ever, the CE did not purchase the 5,197 ha (12,841 ac) ancillary wild-

life management tract located outside the project purchase boundary as

recommended by the FWS, Likewise, the FWS recommendation for financing

the initial wildlife area development costs of lands licensed to the

LA

ODWC (fencing, surveying, etc.) at project expense was never implemented.

' Costs associated with the subsequent development of these wildlife

B ISV,
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management areas have been borne entirely by the ODWC.

Accurscy of FWS predictions
The WS considered that implementation of the November 15, FWS report

recommendation for the purchase and subsequent development of the 5,197
ha (12,841 ac) tract outside the proposed project purchase boundary at
project expense to be crucial for mitigating predicted wildlife resource
losses associated with the permsnent flooding of some 40,551 ha (102,200
ac) of project lands. The FWS predicted that intensive ODWC management
of this proposed tract, plus an additional 6,472 ha (16,000 ac) area
located within the approved project purchase boundary, would materially
compensate for terrestrial wildlife losses resulting from impoundment and

provide sn additional 5,000 waterfowl hunting trips annually (Table 9).

With full implementation of the FWS recommendations, the project was ex-
pected to support an annual hunting pressure of 17,800 man-days annually;
including 200 man-days for white-tailed deer, 106,100 man-days for upland

game and 7,500 man-days for waterfowl.

Without implementation of their recommendation for supplemental laamd ac-
quisition and development, the FWS predicted that hunting men-day use om

the project would be drastically reduced for upland game and white-tailed

deer, although hunting man-day use for waterfowl was expected to increase

with the project in place.

As indicated by hunting men-day use estimates for licemsed lands mede by
the ODWC in 1980, the November 15, 1962 FWS report predictions considerabdbly
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underestimated post-impoundment hunting effort for white-tailed deer.

The ODWC estimste of hunting effort for white-tailed deer on licemsed
lands (500 hunting man-days) was some two-and-one-half times greater than
the 200 man-days per year predicted by the FWS for the entire project,
including the 5,197 ha (12,841 ac) tract outside the purchase boundary
vhich was never ascquired. Without the acquisition of recommended miti-
gation lamds, the FWS predicted that big game hunting man-day use om the
project would be imsignificant. It seems apparent the resurgence of
white-tailed deer om the project area (vhich also occurred generally
throughout the natiom duriag the 1960's) was mot anticipated by the

suthors of the 1962 FWS report.

FWS predictions pertinent to post-impoundment hunting effort for uplaamd
game appeared to be more ia line with estimsted post-impoundment oocur-
rences. Post-impoundment hunting effort for upland game on licensed

lands (omly) was estimsted by the ODWC at 1,050 man-days per year in 1980,
or soms 0.16 man-days per hectare (0.066 man-days/ac). With the assump-
tion that an approximately equivalent level of hunting pressure occurred
on unlicensed project lands, the total project ares {16,111 ha (39,809 ac)]
open to public hunting, would have supported approximstely 2,560 hunting
man-days for upland game species. This value is slightly higher than the
FWS prediction of 1,700 man-days per year without acquisition of the re-
commended mitigation tract, but subatantially lower than the 10,100 man-

days predicted with full implementation of the recommended mitigation plan.




The post-impoundment FWS waterfowl hunting man-day use prediction of 2,500

san-day per year without the implementation of the mitigation plsn and
7,500 man-days per year with implementatiom, appeared reasonably accurate.
The ODWC estimated that 3,000 waterfowl hunting man-dsys occurred on li-

censed lands in 1980.

Based on these post-impoundment hunting man-day use estimates developed

by the ODWC for licensed lands, it seems likely that full implementation

ot of the mitigation plan proposed by the FWS in the November 15, 1962 plan-
ning report would have substantially alleviated predicted project occa-

sioned wildlife resource losses.
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FISHERY RESULTS AND DISCUSSION

Fishery Resources -- Pre-impoundment Predictions

The fishery resources associated with the Eufaula Lake project were

first evaluated by the FWS in a planning report and dated January, 1950

which was prepared in response to a request received from the District
Engineer, Tulsa District, CE, in 1948. The proposed Bufaula Dam was
located at river mile 27 on the mainstream of the Canadian River and
was designed to provide for flood control, hydroelectric power, naviga-

tion and sediment control benefits.

This January, 1950 FWS planning report also considered an alternate pro-

ject proposed in lieu of the Eufaula Lake project, consisting of two
| smaller reservoirs located on the North and South Canadian Rivers in
the same gecneral vicinity., Sediment storage and flood control functions
were to be accommodated principally at the Onapa Reservoir, located on
the North Canadian River, and hydroelectric power production at the
Canadian Reservoir site located on the Scuth Canadian River. All in-
flow surplus to power generation needs would be diverted from the Cana-
dian Reservoir to Onapa Reservoir via an uncontrolled saddle spillway

| connecting the two reservoirs.

The major streams located within the impact area of the proposed pro-
jects (Canadian River, North Canadian River, and South Canadian River)
were heavily silted with unstable bottom structure. The streams were

subject to fish kill during extreme low flow periods as a result of oil
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field brine wastes primarily, plus mining and domestic pollutants. These

rivers supported only a small amount of sport fishing by angling and trot
line for channel catfish, flathead catfish, bullhead, carp, buffalo (both
bigmouth and smallmouth), and quillback. Angling success was better on
the Deep Fork River and Gaines Creek tributaries (5), viz:

Deep Fork River and Gaines Creek contain the principal
fisheries resources of the project area. These streams
have stable bottom conditions and are not heavy silt
bearers, though Deep Fork River is seldom clear.
Anglers catch a few largemouth black bass, other sun-
fishes, and channel catfish, and considerable trotline
fishing for sport is done on these streams. There

are several minor streams within the project ares
which yield channel and flathead catfish, and a few

of them supply moderate fishing for largemouth black
bass and sunfishes.

Limited commercial fishing was also conducted on streams within the pro-
ject area (op. cit.), viz:

A few commercial fishermen, using trot lines and
seines, take flathead catfish, bullheads, fresh-
water drum, carp, bigmouth buffalo and smallmouth
buffalo, quillbacks, paddlefish, and American eels.

A substantial improvement in water quality was expected, both in the
reservoir and tailwater as a result of impoundment (gop. cit.), viz:

Pollution entering any of the reservoirs is not ex-
pected to exert a deleterious effect upon the biota
therein, since pollution concentrations will be

small when mixed with the total storage capacity of
any reservoir. The mixing action of the reservoirs
and large minimum released below Eufaula and Canadian
Reservoirs should dilute any pollution present in

the lower river to a concentration well below any
point of harmful effects.
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Although substantial losses of poor quality stream habitat were expected

as a result of impoundment, an overall net annual fishery benefit was
predicted with implementation of either the Eufaula project ($202,000
per year) or the alternative Canadian/Onapa project complex (§66,000

per year).

The higher fishery value assigned to the Eufaula project was attributed
primarily to values inherent with the larger size and better water qua-
lity associated with the proposed Eufaula reservoir {36,059 ha (89,100
ac)], as compared to 21,490 ha (53,100 ac) contained in the two reser-

voirs proposed for the Canadian/Onapa project (Table 10),

No specific recommendations were offered in the January, 1950 FWS plan-
ning report for mitigating anticipated fishery losses or for enhancing
fishery benefits, although several general areas were addressed (op.
cit.), viz:

Investigations to determine the practicability and
des.rability of the various means of mitigating
losses and increasing the benefits of fish and wild-
life in connection with the Eufaula project, under
either plan of development, would require considerable
time and effort., Such detailed study should be
undertaken following the determination as to which
plan will be adopted, since those studies would be
relatively expensive. However, from the studies
carried on to date, several means are apparent
whereby wildlife or fisheries values might be en-
tanced under postproject conditions. These possi-
bilities include water-level management, fish-oon-
centrating structures, minimum released from reser-
voirs... Such proposals would need to be studied
indetail in cooperation with the Oklghoma Game and
Fish Department, the Oklanoma State Health Depart-
ment, and the U,S. Public Health Service before
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definite recommendations could be made.

A decision was reached by the CE to proceed with the development of the
Eufaula Lake project in lieu of the combined Canadian/Onapa Reservoir
complex subsequent to the transmittal of the initial January, 1950 FWS
planning report, Land acquisition and premilinary planning for the
Eufaula project was initiated in the early 1950's. Dam construction
commenced in 1956, The only substantial design change made by the CE
for the Eufaula Lake project in the interum was a proposed increase in
size of the reservoir at full power pool from 36,018 ha (89,000 ac) to

41,482 ha (102,500 ac).

The final FWS planning report was submitted to the CE on November 15,
1962, some six years following initiation of project construction and
less than two years before dam closure for flood control in February,
1964 (6). Pre-impoundment of fishery resources provided by the Canadian
River, North Canadian River and tributary streams located within the
project impact area [totalling some 483 km (300 mi)] were described in
the November 15, 1962 FWS report as follows:

The streams that will be affected by the project are
expected to sustain only poor to moderate production
of sport fishes, Most of the streams are subject to
extreme fluctuations, carry large amounts of sedi-
ment, are turbid, and have high summer temperatures
during extended periods of low flow. The Canadian
and North Canadian Rivers flow within broad channels,
the streams normally occupying only small portions
of the river beds, which are sandy and subject to
shifting during high water. The smaller streams in
the area flow within narrow deeply entrenched chan-
nels, which have bottoms consisting principally of
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silt with occasional outcropping of solid rock.

The principal fishes in the streams to be sffected
by the project are buffalo fishes, carp, channel
catfish, flathead catfish, freshwater drum, river
carpsucker, gizzard shad, redhorse, gars, bullheads,
various sunfishes, paddle fish, largemouth bass,
crappies, and many species of minnows. The sport
fishes must compete for food and space with much
larger numbers of undesirable fishes; consequently,
such competition, together with the unfavorable
environmental conditions, is sufficient to limit
the sport fishes to comparatively small numbers.

The amount of fishing on streams within the re-
servoir site is low., Pole and line and the use of
trotlines to take catfish are the most popular met-
hods of fishing. The number of good fishing holes
in the river are few and angling is concentrated at

favored locations such as Standing Rock which is
located about five miles downstream from Eufaula.
At no place is the fishing of outstanding quality.
It does, however, offer fishing for local people
and provides a source of food fish for low-income
families. The interest of the people of Oklshoma 5
in fishing 1is high, as demonstrated by the great

distances many of them travel to fish in reservoirs
and streams that provide good fishing. This high
interest is also reflected in the smount of fishing
done on the unstable and turbid streams, such as the
Cangdian River vhere fish production 1if low.

Without the project, the FWS estimated that the streams affected by the

project would support average annual use of only 14,000 recreational

fishing man-days per yesr over the assumed 50-year project life.

Commercisl fishing opportunities in streams within the project impact
ares vere limited by constraints imposed by the low stream productivity
and harvest regulations (gp. cit.), viz:

The volume and success of commercial fishing expected

wvithout the project is low to moderate. Species of
commercial importance are buffalo fishes, catfishes,
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carp, carpsuckers, freshwater drum, gar fishes, giz-
zard shad, redhorse suckers, and various species of
bait minnows, Restrictions do not permit taking of
the total potential. If regulations were to permit

a more complete utilization of the fishery, the streams
which will be affected by the Eufaula Reservoir pro-
ject could produce 172,000 pounds of commercially
harvestable fishes with a value of approximately
$11,000 annually.

DR 0o

. The November 15, 1962 FWS report provided a thorough discussion of the
predicted impacts of project construction on the fishery resources with-

. in the project impact area. Major physical parameters of the proposed

SIS P hehe S S s  w==—

Rufaula Lake project were described in the November 15, 1962 FWS report

as follows: |

Eufaula Reservoir at the top of power pool will

! inundate approximately 300 miles of streams and will
' create a 102,500-acre lake with an irregular 600-
mile shoreline., The entire stream fish habitat with-
in this pool will be lost. The main body of the
reservoir will have four principal arms and extend
upstream from the dam for about 37 miles. Water
levels will be relatively stable, having an average
annual fluctuation of about 7.6 feet. Flood fluc-
tuations generally will be of short duration, with
the water level returning to power pool elevation
within a few days.

A diversified warmwater fish community was expected to develop within
the lake including both sport and commercifal fishes (op. cit.), viz:

The water in the reservoir is expected to be murky
but will provide attractive habitat for largemouth
bass, crappies, channel and flathead catfighes,
sunfishes, and white bass, as well as carp, buffalo
fishes, shad, carpsuckers, freshwater drum, gars,
and other fishes.

Declining fish productivity, especially for largemouth bass, was predicted
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as the lake aged (op. cit.), viz:
Fish production is expected to follow the pattern
of other reservoirs in the state i{n which large-
moth bass provide significant sport fishing during
the initial years of impoundment but declining as
fish populations become stabilized.
Non-game species, on the other hand, were expected to increase in abun-

dance as the lake matured posing control problems in future yeers.

Apnual post-impoundment recreational fishing man-days use at the Eufaula
L.ke project was expected to increase almost nine-fold over the 14,000
man-days per year estimated for impact ares streams without the project

(cp. cit.), viz:

Cufaula Reservoir will provide productive reservoir
fish habitat which will attract many fishermen from
distances of more than 100 miles. A variety of angl-
frp conditjons fer both bank and bogt fishing will

"< ..ilable. Although it is located in the general
ares of other large impoundments, the reservoir can
he expected to provide an average of 113,000 man- |
days of fishing annually,

an additional 1.,000 man-days per year of recreational fishing was pre-
dicted tor te V3 km (27 mi) Canadian River tailwater (op. git.), viz: I

fivw in the 27 mile segment of the Canadian River
dew stream from the dam are expected to fluctuate
ceverely on a daily basis, but assuming that water
quality is adequate to support fish, the fishing wil}
he irproved over that during wi{thout-the-project
conditions. Stresm fishing in the project areca

wi’l amount to about 12,000 man-days annually with
the project,

The commercfal fish harvest with the project in place was expected to

dverace 317 570 kg (700,000 1bs) per year with a market value of $52,00C




(op. cit.), viz:

Commercial fishing opportunities in the reservoir
are expected to be good. Rapid growth and higbh re-
production are expected to characterize commercial
fish populations during the initial vears fallouing
: impoundment of the reservoir. Substantial number of
fishes suitable for marketing should be available
within three years. After the fish populations be-
b come stabilized, the growth rate of the fishes is

: expected to decline with annual yields slightly re-
duced, It is estimated that the reservoir and af-
fected streams will provide a potential commercial
catch of about 700,000 pounds of fish annually with
a marketable value of $52,000. No benefit can be
attributed to this catch, however, since extensive
commercial fishing in Oklahoma is greatly restricted
at present.

The November 15, 1962 FWS report presented a series of well conceived
recommendations designed to assure optimum utilization of project asso-
ciated fishery resources., These recommendations were presented and dis-
cussed in the planning report as follows:

It is recommended:

1. That a minimum instantaneous release of 200
second-feet of water capable of supporting fish
life be discharged into the Canadian River to
the extent that existing water rights permit,
and that such releases be based on a 10-year
critical recurrence interval... Due to the
absence of specific power operational informa-
tion, the appraisals contained in the report
are based on the assumption that the pattern
of power released will be similar to those at
existing reservoirs and will provide sufficient
high quality water to prevent complete loss of
fish from the stream, It is recognized that

| fish losses would occur during prolonged pe-

! riods of low flows, and if permitted frequently,

the stream fishing anticipated with the project

would be curtailed...

A sustained flow of 200 second-feet would miti-
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gate stream-fishing losses and would provide
enhanced fish habitat., It is estimated than an
additional 5,000 fisherman-days valued at $5,000
annually could be assigned to the project if a
sustained release of 200 second-feet is made.

Although it is probable that the released water
will contain sufficient oxygen to sustain the
fishery, provisions should be made to assure
oxygenated tailwaters. There is the possibility
that water released from lower elevations of

the reservoir may be deficient in oxygen. Con-
sequently, consideration should be given in pro-
Ject design and operation, possibly through the
use of a Howell-bunger type valve, to assure
that the proper quality of water is released.
The Oklahoma Department of Wildlife Conservation
will assist in this phase of planning...

That 10 areas be marked and designated as
seining areas... Control of rough fish is ex-
pected to become a problem within the reservoir.
Seines and other nets are used in the control
program and are also used by commercial fish-
ermen., These methods are best employed where a
sizeable area of the reservoir bottom is free
of obstructions., Areas within the power pool
elevation that are clear or are reasonably free
of obstructions gshould be marked prior to inun-
dation and designated as seining areas.

That timber clearing within the reservoir area
be held to a minimum, except for parking and
boat-launching areas, for areas required for
congtruction and operation of the project, and
for those areas deemed necessary to preserve
public heslth,

That public access be assured by maintaining
those State and county roads within the pro-
Ject area as designated by the Oklahoma Depart-
ment of Wildlife Conservation,

That public access to the tailwater fishery be
assured by provisifon of a parking area on pro-
Jject lands downstream from the dam.

That a fishing platform be constructed down-
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stream from the dam by the Corps of Engineers
to provide a safe and efficient means whereby
anglers can take full advantage of the tail-
water fishery. Location of the platform will
be determined by the coordinated efforts of the
Oklahoma Department of Wildlife Conservation,
Corps of Engineers, and the Bureau of Sport
Fisheries and Wildlife after operation of the
reservoir has demonstrated the most desirable
location... The estimted cost of constructién
of the fishing platform downstream from the dam
is $10,000.

7. That boat-launching ramps be constructed at all
parking and recreation areas adjoining the
reservoir,

A recapitulation of FWS fishing man-day use predictions without the pro-

ject and with the project in place is presented in (Table 11).

e,
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Table 11. -- Eufaula Lake Project.

Summary of the November 15, 1962 FWS predic-
tions of average annual recreational fishing man-days use and commercial fishery
harvest without the project and with the project in place

Recreational fisher 1/
No. man-days Value,!)—

Commercial harvest

3 alue

Without project

Total 14,000 $ 14,000 78,019 (172,000) $ 11,000
With project
Without mitigation

Reservoir 113,000 113,000

Tailwater 12,000 13,000

Total 125,000 125,000 317,460 (700,000) 52,000
With mitigation

Reservoirz/ 113,000 113,000

Tailwater™ 17,000 17,000

Total 130,000 130,000 317,520 (700,000) 52,000
Net without mitigation +99,000 +99,000 239,501 (528,000) 42,000

% increase 707 707 307 (307) 382
Net with mitigation 104,000 104,000 339,501 (528,000) 42,000

% increase 743 743 307 (307) 382
1/

/Computed at $1.00 per fishing man-day.

='Reflects additional 5,000 fishing man-days per year which would be provided by
implementation of the FWS recommendation of a 200 cfs minimum flow in the tail-

water.
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Fishery Resources -- Post-impoundment Occurrences

Eufaula Lake was impounded in February, 1964. Power production commenced
July 27, 1964. The lake contained approximately 41,482 surface ha
(102,500 ac) at full power pool elevation when first impounded. Siltation
has since reduced the area to an estimated 41,070 ha (101,483 ac). The
lake i{ncludes a variety of contrasting habitats and aquatic communities.
Water transparency has varied from less than 15 cm (6 in) to more than

1 m (3.28 ft) depending on location and weather conditions (24).

There is a wide variety of shoreline substrates including mud (36 per-
cent), rock (34 percent), sand (13 percent), silt (11 percent), clay (4
percent), and rip-rap (3 percent). Approximately 53 percent of the shore-
line has a gentle slope of 15 degrees or less. Some 33 percent of the
shoreline is classified as moderately sloping (15-30 degree slope), 11
percent as sharply sloping (30-60 degree slope), with the remaining 3

percent of the shoreline characterized as cliff (60-90 degree slope).

Fish community studies

The ODWC has monitored the Lake Bufaula fish comsunity periodically since
impoundment. Cove rotenone sampling was conducted during the summer and
fall (July - September) in 1972, 1977, 1979 and 1980. Cove rotenone
sampling effort was most extensive in 1972 [six coves totalling 4.9 ha
(12 ac)). Sampling in subsequent years included two coves totalling
0.93 ha (2.3 ac) in 1977, two coves in 1979 totalling 1 ha (2.6 ac) and
three coves in 1980 totalling 2 ha (4.9 ac). Procedure followed in

obtaining the cove rotenone samples were as outlined in the ODWC publi-
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cation "Standard Sampling Procedures for Lake and Reservoir Management

Recommendations' (25).

Selected coves were surveyed to determine surface area and water volume,

Various fish species were collected outside the experimental cove, appro-
priately marked and released in the experimental cove behind a block-off
net placed at the mouth of the experimental cove the evening prior to

the application of rotenone.

Fish pick-up commenced immediately after rotenone application and was
continued for two days. Data obtained from the recovery of marked fish

was used to adjust estimates of fish standing crops, !

The cove rotenone samples provided gross estimates of the fish community !
standing crop within Lake Eufaula, subject to the inherent limitations

of cove rotenone sampling techniques (poor representation of crappie,

vhite bass, and other highly mobile species partial to demersal and/or

o

pelagic habitats {n deeper water). Analysis of the cove rotenone sam-

ples indicated that the lake supported a rich and diverse fish community

typical of other large reservoirs located within the same watershed.

A total standing fish crop of 734 kg/ha (655 1bs/ac) was estimated in

1972, the year in which the most extensive sampling was conducted. The 1

: total standing crop in subsequent years ranged from a low of 516 kg/ha

(461 1ba/ac) in 1977 to a high 1,159 kg/ha (1,034 lbs/ac) in 1979 Table (12).

Gizzard shad and other non-game species (primarily carp, drum, smallmouth




Table 12. -- Eufaula Lake.

Summary of fish community standing crops estimates based

on cove rotenone samples collected by the ODWC during July and August in 1972, 1977,

1979, 1980
kg/ha (lbs/ac £ composition (wt
‘ EYH) s 497% T30 771579 "T§7§'“1T§§6
?
| Black bass?/ 9.0 16.1 13.3 5.7 1.2 31 1.2 0.8
. (8.0)  (18.3) (11.9)  (5.1)
White bass 7.3 0.7 3.1 0.2 1.0 0.1 0.3 tr.
(6.5)  (0.6)  (2.8)  (0.2)
Crappied/ 11.4 10.1 26.6 a1 1.6 2.0 2.3 0.6
(10.2)  (9.0)  (23.7) (3.7)
Sunfish®’ 30.7 46.7 47.8  33.0 &2 91 &1 a7
(27.8)  (81.7)  (42.6) (29.4)
Subtotal 58.4 73.5 %.8  43.0 8.0 18.2 7.8 6.2
(52.1)  (65.6)  (81.0)  (38.4)
! Catfishd/ 59.3 37.4 92.0  52.0 8.1 7.3 7.9 7.5
(52.9)  (33.4) (82.1)  (86.4)
Nongame fish>/ 249.4  189.3 500.1  179.4 34.0 36.7 43.2 25.7
(222.5) (168.9) (446.9) (160)
Gizzard shad®/ %7.2  215.9 a75.1  423.4 50 41.8 41.0 60.7
(327.6) (192.6) (423.8) (377.7)
: Grand total 734.4 516.2 1158.9  697.8
; (655.1)  (460.5) (1033.8) (622.5)
; Total less shad 368.2 300.3 683.8 274.4
. (328.5) (267.9) (610.0) (244.8)

l/Primarily largemouth bass with some spotted bass.
; §/Primari ly white crappie with some black crappie.
, ='Primarily bluegill and green sunfish;, with some longear sunfish, redear sunfish,
4, orange spotted sunfish, warmouth.
g/Includes channel catfish, blue catfish, and flathead catfish.
i gllncludes carp, smal'mouth and bigmouth buffalo, river carpsucker, and drum.
=" Includes small amount [s1 kg/ha (1 1b/ac)] of minnows, darters and other small
forage species in addition to gizzard shad.

1
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buffalo, river carpsucker) collectively comprised the major portion of
the estimated fish commun.cy standing crop in each of the four years cove
i rotenone sampling was conducted. The most popular recreational fish
species (black bass, crapple, white bass, catfish and sunfish) averaged
lese than twenty percent of the average standing fish crop over the four
year sampling period. No readily discernable trend in abundance of any

particular species was apparent from the data.

Success of reproduction was evaluated from shoreline seine samples col-
lected by the OWDC in 1977, 1978, 1979, and 1980. Extensive cove rote-
none samples collected in 1972 also provided usable data for evaluating
fish reproduction. The shoreline seine samples were obtained by small
mesh seines approximately 12.2 m x 1.8 m (40 ft x 6 ft). Smaller seines,
6.1 mx 1.8m (20 ft x 6 ft), were also used on occasion, Seining was

f accomplished by holding one end of the seine stationary at the water's
edge while pulling the other end of the fully extended net through the

water column to shore,

P Rt et R W T B DA R i WA Lt . 0 2 ot s, i

Collected fish were sorted by species, counted, measured and recorded :

z of water sampled (Table 13). \

as the number of fish obtained per 100 m
Seiring effort was most extensive in 1979 (57,000 mz) and in 1980
(35,000 m? sample area). An area of 4,290 me was sampled in 1979 and

3,480 m? tn 1978.

It should be emphasized that the number of fish collected per 100 m?

over the varfous years rvrepresent only indices of abundance. Fish escape-
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| ment from the small seines utilized in the investigation undoubtedly
was high. Also, the concentration of small fish is, no doubt, higher in

areas of heavy brush cover than in the relatively open areas amenable to

the seining techniques employed in the sampling program.

Analysis of the shoreline seining data indicated successful reproduction
by all sport fish and prey species occured each year with the single
exception that no young-of-year channel catfish were collected in 1977.
However, young-of-year channel catfish were collected by cove rotenone
sampling in 1977, indicati..g a successful spawning effort. Reproduction
indices for the three major predator sport fish species (largemouth bass,

spotted hass and white bass) were each higher in 1978 than in any other

year,
' Electrofishing samples were also collected by the ODWC during the spring
of 1977, 1978 and 1979. Comparable collections were made during the

fall months each year from 1977 through 1980. Electrofishing was con-
ducted with a2 boom type boat utilizing a 240 volt A.C. generator., Data
was reported by the number of fish caught per 15 minutes sampling inter-

val (Table 14).

Largemouth and spotted bass exhibitea 1ittle temporal change in abun-

dance over the four-year sampling period. Both species registered slight

gafns Ir abundance in the 1980 collections as compared to earlier years.
The mean size of hoth specles was smaller in samples collected in the

fall as compared to spring collections, suggesting high angling morta-

#_ sl I AT AARE

-l -

e o SRR ——




opadanpusd BligLidosidale T,

.
i

90°0 ¥80°0  ¥b0°0 80°0 80°0 §50°0  101°0 60°0 ¥80°0 660°D (uesm) 97
€0°0 BE0°0 0200  8£0O°O ¥06°0 S20°0  9¥0°0 $0°0 8£0°0 S¥0°0 (ucaw) by
€00 829 ULt L0z 8'6L €99 62°58 L9% 00 € 1€ I{dues ‘upw G1/Jquny
peys puae2Z1y

ob'0 SLE° 240 0£0 90 028°'0 5690 %9 0060 98" (ueow) g7
€81°0 0L1°0  961°0 o #£°0 260 SIE°0 62° 800 SL1°0 (veaw) by
$5°0 €9'0 9%°0 o ge” 2 050 ° 9°0 S0 a|dwes ‘upa §1/J3quny
3iddead Ity

Y0 0¥2°0 20 200 S€° 2920  SkyD 12° €¥20°  66£°0 (ueaw) g7
S1°0 601°0  961°0 81°0 91" 6I1°0 20270 0t'o 1t0° 161°0 (ueaw) 6y
18°0 0€'1 260 910 ¥5°0 050 8" £€9°0 (U 80°1 adwes ‘ujw G/J43quny
sseq paryods

98°0 85°0 C2881 *20 'l 860 (2GR 99°C  8¥'0  18°0 (ueam) q1
6£°0 $92°0 8IS0 8t°0 8¥'0C sv¥0  E15°0 0£°0 122°0 69€°0 (ueow) 63
L€ 09 SE°t 0°s £€E 0t 92 1'e €82 2b¢ ajdwes -ujm G1/Jaquny
sseq yInowbaeq

‘3Ay (o4  bupadg 11e4 "3AY  (|e4 bujudg 3y tieqd bugadg
0861 /76461 861 Li6T
0861

ybnouyl f£61 CL1es pue bupads ayy Sutunp BulnIOySOUIII|I SO |PALIJUL INULW Q] 43d PIIDI| (0D peys puarzZib

pue apddedd ajiym ‘sseq pajiods ‘sseq yinowabaey ;0 ybiLam uedw pue saquny

*axeq e neyn3 -- -y Iqe]

.72 -




lity of catchable-size fish in the spring.

wWhite crappie demonstrated a relatively small decrease in abundance over
time (from an annual average of 0.71 fish per 15 minute sample in 1977
to 0.54 fish per 15 minute sample in 1980), and a more substantial de-
crease in average size [from 0.41 kg (0.9 1b) in 1971 to 0.18 kg (0.4

1b) in 1980].

Water quality studies

Although stratification may occur in late summer of some years, the shal-
low mean depth of the lake [7 m (23 ft)] and wind action act to limit

the duration and intensity of stratification. Temperature and dissolved
oxygen profiles were obtained by the ODWC on August 29, 1979 and Septem-
ber 5, 1980 from five stations representative of the major arms of the
lake. Conductivity, pH and secchi determinations were also made at each
station., A Hach-DR-EL analysis kit, a Garcia OPT/8500 and a Whitney
underwater thermometer were used to collect water quality data. All

water quality parameters mea#ured were adequate to support fish life,

Analysis of the water quality data indicated that the lake was not ther-
mally stratified in either year (Table 15). Less than a 2 degree C.

(4 cegree F.) difference was found between surface and bottom water tem-
perature determinations in either year. There was only a slight diffe-
rence between average pH values at the surface (8.8) and bottom (8.7)

in 1979. In 1980, the average pH at the surface was 8.5 and 8.2 at the
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Table 15. -- Eufaula Lake.
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Turbidity was twice as great in 1979 [secchi average of 61.5 em (24.2
in)] than in 1980 [average of 122.4 cm (48.2 in)]. Average conductivity
was almost three times greater in 1980 (933 microwhos/cm) as in 1979
(393 micromhos/cm)., The higher turbidity and lower conductivity exhi-
bited in 1979 may be attributed to relatively greater rainfall and in-
creased inflow to the lake experienced in 1979 as compared to 1980.

For example, the inflow volume to Eufaula Lake was twice as high in the
eight month period from January through August in 1979 [3.46 x 10%m3
(2,806,200 ac ft)] as in 1980 [1.75 x 10%9m3 (1,416,888 ac ft)). Tribu-
tary streams carried extensive silt loads under the flood stage condi-
tions prevailing in 1979, which increased turbidity within the lake and,
at the same time, diluted the concentration of {fons responsible for the
high conductivity values associated with normal or low stream flow con-

ditions.

No provision was made to maintain & minimum instantaneous discharge from
the lake. Water is discharged from Bufaula Lake only when generating
pover, passing flood waters or releasing water in excess of power pro-
duction requirements. In actual practice, the daily (24 hour) average
flow has exceeded 5.6 m3/|ec (200 cm ft/sec) only 70 percent of the time
(James Randolph, Tulsa District, CE, pers. comm., 198l1). Low dissolved
oxygen concentrations have been recorded occasionally from the stilling
basin below the dam, primarily when discharging from oxygen deficient

lake strats in late summer (Table 16).

Although no catastrophic fish kills have been recorded in the stilling
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e impoundment, several minor fish kills have occurred. Appa-
" congregating in the stilling basin are usually able to mi-

»porarily to downstream tailwater areas containing adequate

i.centrations during low dissolved oxygen stress periods with-

“"lling bYasin.

wost part, water quality of the Canadian River below Eufaula Dam

- aequate to support fish life. A substantial sport fishery

- 'sped in the Canadain River tailwater extending from the stilling

far downstream as tlic headwaters of the Robert S. Kerr Reservoir,

nrvey

ired to adequately describe the Eufaula Lake recreational fish-
quantitative sense were not available prior to the current eva-
A one-year study of the lgke recreational fishery was coaducted

.WC to acquire the necessary information upon which to base a

-+ appraisal of the adequacy of the pre-construction planning docu-

:his study was designed and conducted by the ODWC from March 1,

- ugh Pebruary 28, 1981, under subcontract to SFI, The comple-

~rt for the study, submitted to SF1 in July, 1981, comprised

tatry informational source upon which the following section 1is

. B).

ler survey designed by the OLWC involved a stratified random sam-
cheme which essentfally divided the year into seasons as well as

vs. weekend days. The procedure used was described by the ODWC

-4 .




in their report to SFI (op. cit.), viz:

Creel interviews - Eight-hour roving creel surveys
were conducted on Lake Eufaula from 1 March, 1980
through 28 February, 1981 (Figure 3). The major
areas of the reservoir were: Deep Fork (5,451 ha),
North Canadian (8,960 ha), South Canaufan (7,885 ha),
Central Pool (4,915 ha), and Gaines Creek (12,859 ha).
The Gaines Creek area was split into North and South
Gaines Creek, because the total area was too large

to ¢ ‘eel in an eight-hour day. Data from the two
Gaines Creek creel areas were later combined for
statistical purposes. Creel interviews were also
conducted in an area that extended for one kilometer
along either bank of the Tailwaters, or Stilling
Basin (2 ha)...

The year was divided into quarters according to sea-
son: sprirg, March-May; summer, June-August; autumn,
Septcmber-November; and winter, December-February.
Interviews were conducted on 192 days, or 48 days
per quarter. The number of creel days was equally
divided between weekdays and weekend days. The
starting time for each creel! day was randomly se-
lected, with the restriction that all surveys were
to end before sunset.

The number of creel days spent in each creel ares
was an arbitrary decision, based upon the suspected
amount of fishing pressure in each area. The num-
ber of creel days cpent in each area per quarter
was: Deep Fork-5, North Canadian-12, South Canadian-
10, Central Pool-12, North Gaines Creek-2, South
Gaine2 Creek-2, and Stilling Basin-5. The area to
be cceeled each day during the quarter was randomly
selected. During an eight-hour creel day, two hours
were spent in each of the four sub-areas, with the
ovde~r varied randomly...

Ninety-one percent of the interviews were conducted
from a five reter boat. Because of windy conditions
or cold weather, a truck was used the remaining 9%
of the time,.. Data were recorded only if the
party or individual had been fishing at least 15
minutes, One creel interview card was filled out
for each party of anglers, regardless of the size
of the party. Data recorded at each interview
included location date, day-type (weekday or week-
end day), fishing type (method), number of anglers
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FIGURS 3. Llake Eufaula, Stilling Basin and the Canadian River,
with seven creel areas
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in the party, time spent fishing, whether the fishing

trip was completed, species souzht, total number of
‘h of any species returned, and the number and

+. gth (mm) of each fish in their possession.

In order to contact as many anglers as possible, the
fish were not weighed., Most weight estimates were
made later using species specific length-weight
equations derived from standurdized sampling data
collected from Lake Eufaula during 1979 (27). 1If

a particular species had not been sampled at Lake
Eufaula during 1979, a statewide length-weight re-
lationship was used (28).

Because only a small sample of anglers was needed
for a rough estimate of nocturnal fishing pressure,
107 of the anglers interviewed were randomly selec-
ted for further questioning. They were asked if
they night fished, ard 1f so, how many times per
year.

Pressure counts - To determine the number of anglers
present during each quarter, 43 pressure counts
were made from a Cessna 172 Skyhawk afirplane.
Flights were hetween three and four and one-half
hours duration at an altitude of about 120 m,
These flights were flown around the periphery of
the reservoir and down the Canadian River to the
headwaters of the R.S, Kerr Reservoir. The number
of anglers (boat, bank, or tube) was recorded for
each of the five major areas of the reservoir,

the Stilling Basin, and the Canadian River.

Because fishing pressure was thought to be heaviest
in the spring, the counts were stratified with 12

in the spring quarter, 11 in the gsummer gqnarter,

10 in the autumn quarter, and 10 in the winter
quarter. Pressure counts dates were randomly selec-
ted to include two weekend days and two weekdays
each month during the first quarter and at least

two weekend days and one week day per month during
the remaining three quarters. Other randomizations
included the time of day, the starting point, and
the direction of travel around the reservoir. The
proportions of flight times resulting from this ran-
dom selection were: a,m., weekday flights-21%;

a.m. weekend flights-28%; p.m. weekday flights-127%;
and p.m, weekend flights-37%.




2 -otal of 316,508 angler-days involving 1,066,107 angler hours were
estimated for the total project impact area over the period March 1, 1980
through February 28, 1981 (Table 17). Included in the total fishing
effort were some 266,506 angler-days and 983,562 angler hours estimated
for Eufaula Lake; 46,558 angler-days and 69,836 angler hours estimated
for the Stilling Basin below the dam and 3,444 angler-days and 12,709
angler hours for the Canadlian River tailwater downstream from the Stil-

ling lasin to the headwaters of the Robert S. Kerr Reservoir,

Angling pressure estimates for Eufaula Lake included 231,744 angler-days
and 855,290 angler hours, as estimated from the ODWC conducted daylight
aerial creel survey, plus a separately cstimated 34,762 angling trips
and 128,272 angling hours which occurred at night. The estimated
Eufaula Lake recreational fishery amounted to a total fishing pressure

of 23.9 hrs/ha (9.7 hrs/ac).

It should be emphasized that the 1980-1981 ODWC daylight creel survey
estimates represented only minimai values as the angling pressure esti-
mates were derived colely from an aerial cencrs, Consequently, the
pressure estimates did not include an unknown (but substantial) amount
of angling which occurs from some 700 covered private docks and two

commercial docks located on the lake.

As indicated by angler interviews conducted during the daylight creel
survey, the major portion of the angling effort at Eufaula Lake was spe-

cifically tar_etted for crapple (50.3 percent), black bass (18 percent),
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and catfish (13.8 percent). Five percent of the angling effort was spe-
cifically directed to white bass. Only 0,07 percent of the anglers in-
terviewed specified sunfish, and 0.02 percent carp, as target species.
Anglers fishing for no particular species made up 12.1 percent of the

total angling effort (Table 18).

Approximately 86 percent of the total number of fish harvested were
creeled as target species including 97 percent of all crappile, 77 per-
cent of all white bass, 69 percent of all black bass (primarily large-
mouth bass) and 54 percent of all catfish (primarily channel catfish and

blue catfish).

The catch rate (no/hr) was much higher for fish specifically targetted
by anglers (average of 0.735 fish/hr) as compared to only 0,105 fish/hr
for incidentally creeled fish. The total estimated yield of fish from
Eufaula Lake over the March 1, 1980 - February 28, 1981 creel survey
period amounted to 15.6 fish/ha (6.3 ac) with a total weight of 4.7 kg/ha
(4.2 1bs/ac). Crappie constituted 66 percent by number and 47 percent
by weight of the total yield; catfish, 13 percent by number and 21 per-
cent by weight; white bass, 12 percent by number and 15 percent by
weight; and non-game species (carp, freshwater drum, smallmouth buffalo),
1 percent by number and 4 percent by weight. Bluegill, green sunfish,
warmouth and other sunfish species made up only 1 percent by numbe:r anu

0.38 percent by weight of ths total yleld (Tabl~ 19).

A comparison of the rate of harvest, yleld and percertaye : oy
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of fish harvested from the stilling basin below Eufsula Lake with compar-

able values from Eufsula Lake is presented in (Table 20).

The 2 ha (5 ac) stilling basin provided an estimated 69,837 hours of
recreational fishing [34,919 hrs/ha (14,131 hrs/ac)] and a total harvest
of 414,479 fish weighing 19,416 kg (42,809 1b) amounting to a yield of
9,708 kg/ha (8,640 1b/ac). These values amounted to some 7.5 percent

of the total project fishing pressure and 9.1 percent of the total

weight of fish harvested from project waters.

Non-game species (carp, smallmouth buffalo and drum) comprised 43 per-
cent of the total weight of fish harvested from the tailwater in contrast
to less than 5 percent of the harvest from Eufaula Lake. The harvest

of popular sport fish species (black bass and panfishes such as crappie
and white bass) made up less than 12 percent of the weight of fish har-
vested from the stilling basin as compared to almost 75 percent of the

total weight fish harvested from Eufaula Lake.

However, two popular sport fish species which were not found in Eufaula
Lake (striped bass and sauger) were harvested from the tailwater. Striped
bass made up 4.5 percent of total weight of fish harvested from the tail-
water and sauger some 0.1 percent. Catfishes (channel catfish, blue
catfish and flathead catfish) collectively comprised 40 percent of the
total weight of fish harvested from the stilling basin as compared to

only 21 percent in the Lake. 7The blue catfish was the most abundant

species of catfish harvested from the tailwater and the channel catfish
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was harvested most frequently from the lake.

Commercial fishery

In addition to the recreational fishery, a modest commercial fishery has
developed on Eufaula Lake under the aegis of the ODWC. Commercial fish-
ing licenses have been granted to some 19 individugls who are permitted
to harvest non-game fish species utilizing 7.6 cm (3 in) bar mesh (or
larger) gill and/or trammel nets (29, 30, 31, 32, 33).

Records maintained by the ODWC since July 1, 1976, indicate an annual
average total harvest of approximately 100,722 kg (222,000 1bs) of fish,
or some 2.5 kg/ha (2.2 1b/ac). The average annual monetary valuc of the
commercial harvest was estimated at approximately $57,000 over the 5-
year period of recoxrd (op. ¢it.). Buffalo (60 percent) and flathead
catfish (27.2 percent) composed the major portion of the commercial har-
vest by weight (Table 21). Additional species harvested included gar
(5.3 percent), carp (4.9 percent) and drum (2.6 percent). White hass
and river carpsucker were harvested in insignificant numbers in some

yearxs.

There was no indication that the commercial harvest affected the fish
commmnity structure within Eufaula Lake. For exsmple, the low annual
level of harvest of commercial species, 2.5 kg/ha (2.2 lb/ac), repre-
sented only 1 percent of the average annual standing crop of these spe-
cies as estimated by cove rotenone sampling. This extremely marginal

rate of exploitation would not be expected to measurably affect the long-




Table 21. -- Eufsula Lake. Annua) susmary of the number, total weight and average size [kg (1bs)] of fish
harvested commercially from July 1, 1976 through September 30, 1981

[
catfish

River
carpsucker  Total*

Year Buffalo Carp Drum Gar
1976-77
No. 22,718 2,302 1,267 7,958 677 263 35,185
Kg 75,337 5,508 3,383 35,317 2,278 319 122,142
Lb 166,117 12,146 7,459 77,874 5,024 703 269,323
Ave. wt 3.3 (7.3) 2.3 (5.3) 2.7 (5.9) 4.4 (9.8) 3.4 (7.4) 1.2 (2.7) 3.5 (7.7)
1977-78
No. 22,205 3,917 1,598 7,370 2,602 30 37,725
Kg 63,952 8,455 4,201 28,413 12,081 86 117,194
Lb 141,015 18,643 9.264 62,650 26,628 190 258,413
Ave. wt 2.9 (6.4) 2.2 (4.8) 2.6 (5.8) 3.9 (8.5) 4.6 (10.2) 2.9 (6.3) 3.1 (6.8)
1978-79
No. 16,189 1,292 409 5,543 469 - 23,902
Kg 32,398 2,215 1,074 18, 1,659 - 55,968
Lb 71,431 4,883 2,368 41,114 3,657 - 123,453
Ave. wt 2.0 (4.4) 1.7 (3.8) 2.6 (5.8) 3.4 (7.4) 3.5 (7.8) - 2.3 (5.2)
1979-80
No. 15,875 1,362 1,190 6,659 1,315 - 26,423
Kg 48,511 3,093 2,825 23,775 413 - 82,354
Lb 106,966 6,820 6,230 52,424 9,101 - 181,590
Ave. wt 3.1 (6.7) 2.3 (5.0) 2.4 (5.2) 3.5 (7.9) 3.1 (6.9) - 3.1 (6.9
1980-81
No. 27,470 1,401 649 7,141 1,686 - 38,356
Kg 81,136 5,396 1,806 30,810 6,782 - 125,934
Lb 178,904 11,899 3,982 67,937 14,954 - 277,685
Ave. wt 3.0 (6.5) 3.9 (8.5) 2.8 (6.1) 4.3 (9.5) 4.0 (8.9) - 3.3 (7.2)
Ave. (1976-81)
No. 20,891 2,055 1,023 6,934 1,350 - 32,18
Kg 60,266 4,933 2,658 27,392 5,385 - 100,722
Lb 132,887 10,878 5,861 60,400 11,875 - 222,093
Ave. wt 2.9 (6.4) 2.4 (5.3) 2.6 (5.7) 4.0 (8.7) 4.0 (8.8) - 3.1 (6.9)
Ave. percent (wt) 60.0 4.9 2.6 22.2 5.3 - 100

*Includes 3 white bass weighing 5.9 kg (13 Ibs) in 1977-78; 22 white bass weighting 22 kg (49 Tbs) in
1979-80 and 9 white bass weighing 4 kg ( 9 1bs) in 1980-81.
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term status of eigher the commercial or sport fish components of the to-

tal fish commmity within Eufaula Lake.

-
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The first planning document pertinent to the fishery resources of the
Bufaula Lake project was prepared by the FWS in January, 1950. This
timely, comprehensive report appeared to adequately satisfy its major
objectives; i.e. to provide the CE with a comparative assessment of fish
and wildlife resource impacts anticipated by the construction of either
the single rescrvoir Eufaula Lake project or an alternate proposal for
construction of a two-reservoir system (Canadian and Onapa reservoirs)
on tributary streams. However, the January, 1950 FWS report did not
provide any specific recommendations for mitigation or enhancement of

_ fishery resources associated with either of the development proposals

under consideration.

The decision subsequently was made by the CE to proceed with the con-
struction of the single reservoir Eufsula Lake project in the early
1950's and actual dam construction was initiated in 1956. Unfortunately,
the FWS did not provide a formal evaluation nor offer recommendations

for mitigating adverse impacts on fish and wildlife resources anticipated
by the Eufaula Lake project until submission of the November 15, 1962
planning report, more than six years after the start of project con-
struction and less than two years before completion. This unseemly and
lengthy hiatus following initistion of project comstruction and the sub-
nission of the Novembar, 1962 FWS report seriocusly reduced the cogency
of the FWS recommendations pertinent to fishery resource mitigation

and/or enhancement. Any FWS recommendation requiring substantial pro-

-9l -
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ject design changes and/or monetary expenditures obviously would appear

to be inexpedient at this late date.

Proper implementation of the planning process requires early and con-
tinuing close cooperation between the natural resource agencies and con-
struction agencies which apparently was lacking for this particular

project.

However, aside from the late date of submission, the November 15, 1962
FWS report constituted a satisfactory planning document. The report pro-
vided the CE with a relevant appraisal of anticipated project impacts

on fishery resources and presented recommendations appropriate for pro-
tecting and enhancing fish communities as well as angling opportunities
at project waters. The first of these recommendations concerned pro-
tection of the tailwater fishery in the Canadian River below the dam.

The FWS recommended implementation of a minimum instantaneous discharge
of 5.6 m3/sec (200 ft3/sec) from the project to prevent downstream fish

losses during prolonged periods of low flow.

The FUWS estimated that the implementation of the minimum low flow recom-
mendation would provide an additioral 5,000 angler man-days valued at
$5,000 annually over and above the number of angler man-days expected to
occur in the tailwater without provision of a minimum flow requirement.
As a further protective measure for the tailwater, the FWS suggested
that the CE consider the incorporation of a Howell-Bunger type valve

in the outlet to assure adequate quality of the water discharged from




————

the project.

Neither of these worthwhile FWS recommendations were given serious con-
sideration by the CE. The reason for the refusal of the CE to consider
the low flow recommendation was contained in an April 12, 1962 letter
from the Tulsa District CE office addressed to the Chief of Technical
Services, USFWS (9), as follows:

Project plans do not include specific storage for

maintaining minimum water releases to maintain

the downstream fishery. Studies by this office

indicate that minimm releases of 200 cfs as re-

commended would require approximately 150,000 acre

feet of storage based on the most critical period

of record. This storage, if taken from the power

pool, would result in loss of power potential of

$196,000 per year. If this amount of storage were

taken from the flood control pool, it would result

in the loss of potential flood control benefits

of $250,000 per year.
The CE contention that approximately 150,000 acre feet of storage would
be required to maintain a minimum flow of 200 cubic feet/sec based on
the most critical period of record is, at best, misleading, and appears
to be completely inappropriate to the actual situation. TFor example,
as it requires slightly less thanm 2 acre feet (1.98 ac ft) of storage
per day to provide a flow of 1 cfs, the 150,000 acre feet prescribed by
the CE would provide a flow of 200 cubic feet/sec for over a full year
(375 days)! The fact that the project was authorized and designed to
provide for hydropower generation and flood control, and thus would be

rogrently releasing large quantities of water far in excess of the re-

commended 200 cubic feet/sec, provides further evidence that the con-
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tention of CE was illogical and untenabls,

Bowever, the WS evidently accepted the CE statement at face valus, as
there was no indication that the FWS further contested the CE's position
in this matter. It was unfortunate that neither the CE mor the WS in-
dicated any willingeuess for further naegotistion in erder to arrive at
mutuvally scceptable minimum instsatamecus flow value.

Post-impoundment findings indicated that dissolved oxygen values im t
stilling basin dropped to damgercusly low levels en occasiom. Lew dii
solved oxygen values were encoumtered during protracted perieds of sero
discharge from the lake and/or during the late summer and fall lake
stratification peried when disselved oxygem values ia the lake strata
near the discharge ports appreached zero. The iantake fer ths discharge
facility at lLake Rufaula was lecated deep in the hypelimmium at eleva-
tiom 154 m (306 £t), some 24 m (79 £t) belew the normal power poel sur-
face elevation. Appareatly sespage through the dam [estimated at 2 w3/
sec (70 cfs)] has provided somes measure of pretection fer fﬁh in the
stilling besin during lew discharge periods.

The second FWS recommendation was offered in anticipation of the possidble
futurs seed te centrol the abundance of non-game species in the lake.
This recemmsmdation called for the develepment of 10 strategically leca-
ted seining areas within the lake basia. Fences, brush and other poten-
tisl ebstructions were te be remeved frem these areas prier to impound-
meat in exder te fasilitate pest-impeundment seining eperatiems te be

- 94 -




conducted by commercial fishermen. Apparently this recemmendaties was
accepted by the CE. Ten appropriate locatioms for the establishment of
seining areas were selected by the CE 1ia cooperation with ODWC persormel
(34), viz:

The teatative clearing plam for Eufaula Resservoir
was coordinmated with the Oklahome Departmemt of
Wildlife Comssrvation. A meeting was held in the
Tulsa District Office with perscmmel from that de-
partment, in which their comcurremce in the propo-
sed plan of their recommendations for seining
areas were received. Ten seining areas were selec-
ted in accordance with these recesmendatiens. The
uncleared portiems of the reserveir will provide
areas fer comceatrating fish populations and use by
the visiting public for fighing. Their approval of
these areas is indicated in letter dated 17 May, 1960,
a copy of which 1is contained in Exhibit A. When
plans and specifications for clesring are prepared,
it is proposed to further coordinate the plans with
that agency to obtsin coucurrence amd designatiem of
cortaina small coves within the proposed clearing
area to be left uncleared.

However, there 13 no record of post-impoundment use of these areas by
commercial fishermen. Commercial fishermen at Lake Eufauls curreatly

are restricted teo the use of gill and trammel mets.

The third fishery rescurce oriented FWS recommendation called for the
construction by the CE of & parking area below the des and a fishing
platform to ensble amglers to safely take full advantage of the tail-
water fishery. The cost of the proposed fishing platform was estimsted
by the FWS at $10,000. Although the CE subsequently provided a parking
area below the dam, the fishiag platform was mot comstructed.




The fourth FWS recommendation stipulated that timber clesriag within the
lake basin be held to a2 minimm. This recommendation was followed close-
ly by the CE. Standiag timber was left in selected cove areas to serve
as fish attractors. Such areas have proven to be popular areas for re-

creational fishing.

The remaining recommendatioms comtained in the November 15, 1962 FWS re-
port addressed standard institutiomal practices, all of wvhich have since
been implemented. They included the recommendatiom that preject waters
be made available to the ODWC for fishery mansgement purposes, and that
parking and boat launching facilities be develeped at all recreation
sreas adjoining the lake.

Recreational man-day use predictions contaimed in the November 15, 1962
NS report considerably umnder-sstimated the actual extemt of the post-
impoundment fishery both im Eufsula Lake and the Cansdisn River tail-
water below the dam, Post-impoundment recrestiemal amgling man-day use
documented for the total project impact ares was more than 2.5 times
greater than predicted by the WS (Table 22). The nwmber of recreatiomal
angler man-days, as estimated during the 1980-81 ODWC conduwcted serial
angler survey at REufsula Lake (266,506 mau-days), was mere thas 2.3
times greater than predicted by the M3 in the November 13, 1962 plan-
ning report (113,000 man-days). Post-impoundment msn-day use ia the
tailwater (including the stilling basin and Camadian River) as estimated
during the 1980-81 creel survey (50,002 man-days) was more than & times
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greater tham predicted by the MNS.

INS predictions of the extent of the post-impoundment Eufaula lLake com-
=«rcial fishery, on the other hand, were comsiderably exaggerated. The
documented post-impoundment commercial fish harvest [an ammual average
of 100,722 kg (222,093 1bs) from July 1, 1976 through September 30, 1981)
was less than one-third of the 317,460 kg (700,000 lbs) predicted by the
s,

Overall, the comstruction of the Bufamla Lake project greatly increased
recreational angliang opportunity with the areas of project imfluemce.
Documented post-impoundment angling men-day use at Eufaula Lake and
tailwater (316,508 man-days) was mors than 2,100 perceant greater than
the FUS estimate of 14,000 angliag man-days per year without the project.
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Bufaula Dem is located in eastern Oklahoms at river mile 27 om the Cama-
dian River approximately 19 km (12 mi) esst of Rufauls and 50 km (31 wi)
south of Musskogee, Oklahoma. Major cities withia 161 km (100 mi) of the
project include Tulsa and Oklahoma City, Oklshome and Port Smith, Arkam-
sas. Eufaula Lake, the largest body of water iam Oklahoms, exteads into
Melntosh, Naskell, Pittsburg, and Ckmulgee coumties, Oklahoms at average
power pool elevatiomn. The population of the four-coumty ares was 102,300
in the 1980 census.

Bufaula Dem and Reservoir was sutherised by the River and Rarbor Act
approved July 24, 1946 (Public Law No. 525, 79th Comgress, 2nd Sessiocn),
for flood control hydropower productiom, navigatiean, water swpply and
fioh and wildlife. Autherity for the administration of lands end water
areas is contained in Sectien 4 of the Flood Comtrel Act approved
December 22, 1944 (58 Stat. 889), and by Sectiom & of the Floed Comtrol
Act of 1946 (60 Stat. §42) as further amsnded by Secticn 209 of the
Flood Comtrol Act of 1934, Development st the lake is gevermed by pro-
visions of the Pederal Water Project Resrestiem Ast of 1963 (PL 89-72),

Construetion of the dam wes initiated in December, 1936, and final clo-
sure wvas made for flood comtrol ia February, 1964. The dam 1is & oombi-
nation cencrete and ssrthea strusture approximately 97.3 = (114 fe)
above the main channel of the Canadien River.

-9 -




The terrain ia the Bufsula Lake regiom comsists of flst teo geatly relliag
valley lands berdered by steeply rolliang to semi-mountaneus aress. Majer
river valleys are gemerally bread, but sarrow restristed reaches eccwr

in the more rugged hilly aress. The valleys of the smaller tributaries
are V-shaped and narrov. Tributary stresms are heavily silted with wa-
steble bettom structures.

Much of the land in the vicinity of the lake is devoted to agriculture,
particularly livesteek production, or has been subdivided for home sites
for year-reund or seasomal occupancy. The limited wooded sreas mear the
lake are primarily mixed bottomlend hardweods (cottomwsod, willow, syea-
wore, ash, olm, hackberry, pecan, and flesd-tolersnt oceks) and wpland
bherdweods such as pest osk, red osk, white ocak, blackjack eak and hickery
interspersed with shert leaf pine.

At full power posl, Bufsula Leke inundates 41,360 ha (102,200 sc) extend-
ing wpstream frem the dam en the Canadisn River end three tributary
streams (Merth Camadain River, Deep Fork River and Gaimes Creek). The
lake covers 38,133 ha (143,700 ac) at the top of the fleed comtrol peol,
elevaticn 178 m (385 ft). A total of 74,167 ha (183,264 ac) were scquired
for the project, including 62,076 ha (153,387 ac) by fee simple title

and the remaining 12,091 ha (19,877 ac) by flowagr casememt. Project
lands acquired abeve the power pool tetsl seme 20,715 ha (51,187 ac)
extending ia a narrow bend around the highly cenvoluted 963 km (600 mi)
lake shereline.
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Two separate reports were prepared by the NS which described pre-project

conditions and centained predictions of post-impoundment impacts on fish
and wildlife rescurces pertinent te the Rufauls lake preject. The firet
relevant FWS report, dated Jamuary, 1950, was prepared ia respouse to
a 1948 CE request for a comparstive evaluatien of impacts en fish and
wildlife resources anticipated from the cemstruction of a siangle large
reservoir on the Canadian River (the Bufsula Lake project) and am alter-
nate proposal involving the cemstruction of two smaller reservoirs om

tributary stresms (the Canadian/Onapa project).

This iaitial FWS report provided the CIK with a timely and comprehensive
assessamt of the impasts of fish and wildlife resources to be expected
by censtructioen of either of the propesed development projects. The
monetary value of the wildlife rescurces assecisted with the proposed
construction of the Eufsuls project was predicted to decline by $19,000
per year &s a result of the loss or impairment of terrestrial wildiife
habitat within the 82,559 ha (204,000 ac) project impact area. This
wildlife resource loss wes expected to be offset by a predicted increase
in the mometary value of project associated fishery rescurces of some
$202,000 per ysar. Incressed fishery rescurce values were attributed
to the recreational fishery expected to develop in the proposed 33,039
ha (89,000 ac) Rufsula lake and tailwater. Thue, the comstructiem of the
RBufaula project was expected to result ia aa overall met ammual facrease
in combined fish and wildlife values of some $183,000.
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A smaller ($65,400) increase in the net monetary value of cembined fish
and wildlife resewces was predicted with development of the altermate
Canadian/Onapa project. The anticipated imcrease in pest-ceanstruction
fishery resocurce valus ($66,000) associated with development of the two-
reservoir system [combined surface area of 21,490 ha (53,100 ac)] mere
than offset the minor ($600) loss of wildlife rescurees expected teo
occur within the 75,487 ha (186,525 ac) project impect area. Substem-
tial upland game resource losses at the combined Canadisn/Onape preject
were counter-balanced by the enhancement of waterfewl reseurces expested
to develop at the Onaps Reservoir.

Several general suggestions appropriste for mitigating amticipated fish
and vildlife losses were advanced by the WS, including gramting agri-
cultural lesses to emhance upland game haditat, develeping a Natiemal
Vildlife Refuge for waterfowl enhancemeant aad providiag for minimmm
instantenecus discharge flows at the reservoir tailwaters. The 19350
FWS report esphasized the importance of maintaimiag the iategrity eof
sach of the various wildlife greups without sacrificiang eme rescurce
for the gain of amother.

A decision subsequently was reached by the CR to proceed with the deve-
lopment of the Eufaula Lake project im lieu of the combined Canadien/
Onaps Reservoir complex. The November 13, 1962 VWS letter-report,
addressed te the District Eagineer, Corps of Eagimeer, ¥.5. Arwmy, Tulsa,
Oklshomea, comstituted the final FWS assessment of fish and wildlife
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rescurces asseciated with the constructies of the Eufeuls Lake prejest.
The repert was reviewed aand endersed by the ONNK.

Much of the baseline infermsticn presented ia the iaitisl 1950 FWS plan-
ning repert which deslt specifically with the Eufaula Lake project wes
iacorpersted ia the 1962 FWS repert. The cnly substantisl desiga change
nade by the CB for the Bufeula Lake project im the interim betwees sub-
mission of the Jamuery, 1930 and the Nevember 15, 1962 plamaing reperts
was o proposed imeresse in the sise of the reservoir at full pewer peel
frem 36,018 ha (89,000 as) to 41,481 ha (102,500 ac). The subsequent
establishment of white-tailed deer within the project impact ares wes
the only major change in the wildlife rescuree fauma soted. Mo iaterim
changes eccurred ia the fish fauwma,

The WS predicted that substantial lesses of wpland game and big game
habitat would cccur with the project im place. Appreximately 63,338 ha
(157,000 ac) of habitat, amsunting te some 75 pereent of the tetal pre-
ject impect ares of 83,291 ha (210,750 ac) weuld be leet as s result of
impoundment or otherwise adversely affected by preject ceastrwcties.

As a consequence, hunting effert fer wpland game species was predicted
to decline sems 84 pereent (frem 10,000 men-days per year without the
project te 1,700 with the project im place), end bumting for white-tailed
doer was predicted to decline from 200 man-days per year without the
project to insignifissmce with the preject ia place. Nwmating men-day
use for waterfowl was expected to imcrease ever feur-fold after impownd-
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meat (2,500 men-days per year cempared to only 560 mea-days per year
wvithout the projest).

As a result of the restrictive lamd scquisitiem policy adopted by the
CR for the Bufsuls Lake projest, pest-ispoundment wildlife habitat is
extremely limited amd peerly situsted for efficient msmagement. Mueh of
the projest land available for wildlife hebitat development is situsted
in marrow, oftemn disecentinweus, strips areund the lake periphery.

Although the ODWC continucusly exereised statutory responsibilities fer
wvildlife rescurce regulatien eafercement om preject lands following
impoundment of Eufaula Lake in '1964, ne en-the-ground wildlife habitat
monagencat was undertaken by the state watil the exscution of a fermsl
license agreement with the CE om Jamuary i, 1973. The licemse agreemeat
provided for the establishmemt of five wildlife menagement waits to be
managed by the OBWC cosprisiag a tetal of 12,900 ha (31,873 as), imcle-
ding 6,473 ha (16,000 ac) of tervestrisl habitat and 6,425 ha (15,875 as)
of water. In 1979, the ODWC initisted negetistieons with the CE te amend
the 1973 license agresment ia exder to axpend wildlife mamagemeant held-
ings. A mew license was emesuted offestive Jamwary 1, 1981 whieh pre-
vided the GBI with six vildlife mensgemsnt wnits with a tetal ares of
19,163 ha (48,469 ac) insluding 8,481 ha (20,936 ac) of terrestrial he-
bitat and 11,235 ha (27,513 ac) of water ares.

Vildlife haditat quality was eensidered poor and wildlife pepulatien
uiaimal en moet of the aress initially lessad te the ONNC e & rvesuit of
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severs overgrasiag fostered by landowmers prior to purchase by the CE,
By the end of the first six years (1974-1980), the ODWC had imstalled
48 km (30 n1) of femcing to mark property lines sad coatrol livestock
trespass vhich substantially slleviated the overgrasing ptobl.-g oun ODWC
lessed lands.

Vith impetus provided by years of coutinuous pressure from the ODWC,

WS and private coaservation ergsnisations, the CE fisally ianitiated a
loug-range feacing program im 1979 to enhance wildlife habigat quality
on remaining project lands. Is addition to implementiang an sccelsrated
boundary line fencing pregram to bemefit wildlife, the CE is curremtly
cooperating with the ODWC in develeping 2 lomg-term water level manipu-
lation plan for Eufaula Lake designed to enhance fishery and waterfowl

Barth-filled dikes have beea comstructed by the ODVWC which permitted
impoundment of some 283 ha (700 ac) of green tree and emergent vegeta-
tion mershes as waterfowl feeding and resting asreas. Also, ODNC preo-
ject perscunel have plsnted an average of 81 ha (200 ac) of food plots
annually (primarily whest, mile and swmflower) for wpland wildlife spe-
cies. In addition, the ODNC negotiated snd swpervised sharecrop agree-
ments with coeperators on 607 ha (1,500 ac) which previded additional
food for wplar’ game and waterfewl. These agreemeats stipulated that a
percentage of the creps planted be left wabarvested feor wildlife.




Prior to project comstruction, the 483 km (300 mi) of stream located
vithin the project impact area supported omly meagre fish cemmmmities

as a result of unstable bottom strata, turbidity and chroenic pollution
from oil field brime wastes, miniang sad demestic sewage. Hewever, post-
impoundment water quality within Rufsula Lake and the Canadian River
tailwvater was expected to be adequate to support a preductive amd diver-
sified varmmter fish community, includimg both sport fish species such
as largemouth bass, white bass, crappie, catfishes, and non-gams fish
species such as drum, carp and buffalo. Recreatiomal fishing men-day
use was predicted to incresss from 14,000 man-days per year without the
project to 125,000 man-days per year with the project in place. The com-
msrcial fish harvest was predicted to increase from am ammual average of
78,000 kg (172,000 1lbe) without the project to 317,460 kg (700,000 lbs)
with the project in place.

ODWC estimates of standing fish crops developed amnuslly ia 1972, 1977,
1979, and 1980 indicated that Eufaula Lake supported a rieh and diverse
fish community typical of ether large reserveirs located withia the same
watershed. Gissard shad sand other nen-gams species (primarily earp,

drem, smalimeuth buffalo, and river carpsucker) collectively cemprised the
major porticn of the estimated fish commmity standiag crep in each of
the four years that cove retemens sampling was cenducted. The most po-
pular recreational fish species (black dass, crappie, white bass, cat-
fish and sunfish) averaged less tham tweaty perceat of the average stead-
ing fish erep over the four year sampliang peried. Ne readily discermsble
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temporal tread in sbundance of amy particular species was sppareat from
the data. BSuccessful reproduction by sll sport fish and prey species
eccurred each year.

Rlectrofishing samples were collected by the ODWC duriag the spriag and
fall moaths each year from 1977 through 1980. Largemsuth and spetted
bass exhibited little change in abundance ever the four-year sampliag
period, altheugh both species registered slight gains in abundence in
1960. The mean sise of both species was smaller in samples collected ia

the fall as compared to spring collections, suggesting high angling
mortality of catchable-size fish in the spring.

Water quality studies comducted in 1979 and 1980 indicated that the shal-
low mean depth of the lake (7 m (23 £t)) and wind action act to limit
the duration and iatensity ef stratificatiom which eccurs periodicelly
in the summer and fall. All water quality parameters msasured were
adequate to support fish life.

Vater is discharged from Rufsuls lake only when generating power, pass-
ing floed waters or relessiag water in emsess of power production re-
quirementes. Neo provision was made by the CE to maintain g minimum instan-
taneous discharge from the lske. The daily (24 heur) average flow has
excesded 3.6 w¥/sec (200 cu ft/sec) enly 70 percemt of the tims. Lew
diseolved oxygen cencemtratiocans have beem recorded eccasionally from the
stilling basia below the dam, primarily vhen dischargisng frem exygen
doficient lake strats ia late swmmer.
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Although no catastrephic fish kills have been recorded iz the stilling
basin since impoundment, seversl mimor fish kills have occurred. Appa-
rently fish cemgregatimg im the stilling basin wsually are able to mi-
grate temporarily te downstresm tasilwater areas containing adequate oxy-
gen concentratieas during low disselved oxygen stress perieds within the
stilling basis.

For the most part, water quality of the Canadiam River below Kufaula Dam
has been adequate to support fish life. A substantisl sport fishery was

daveloped in the Canadisa River tailwater, extending from the stilling

basin as far downstresm as the headwaters of the Robert S. Kerr Reservoir.

The November 135, 1962 FWS report presented 2 series of well conceived
recommendations designed to assure optimum utilization of project asso-
ciated fish and wildlife resources. WS recommendations pertinemt to
mitigation of predicted wildlife resource loss included provisiom for
(1) development of a soning plan in concert with the ODWC that would
provide adequate areas within project boundaries for hunting; (2) that
all such areas be clesrly marked to assure free public access; (3) that
1 approximately 5,197 hs (12,841 ac) of land located outside the approved
project purchase boundary be acquired in fee title at project cost and,

together with other fimcidemtally scquired project lands located within the

approved purchase boundary [some 6,475 ha (16,000 ac)], be licensed to the
ODWC for wildlife mensgement purposes; and (4) that these designated
wvildlife msnagement areas be fenced and developed initially at project expense.
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Fishery resource oriented recommendation called for: (1) a sinimmm in-
stantaneous relesse of 3.6 w3/sec (200 ft3/sec) to the Cansdisn River
tailvater below the dam; (2) that 10 areas within the lake basin be cleared
of obstruction and designated as seining areas to permit the harvest of
non-game fishes after ispoundment; (3) comstruction of parking facili-

ties and a fishing platform (estimated cost of $10,000) to enhance angler
access to the reservoir tailwater; (4) that standing timber be left ia
sppropriate areas of the reservoir to serve as fish attractants; and (35)
that boat launching ramps be provided at all parking and recreation aress
adjoiniag the reservoir.

It was evident that the CE did not give serious consideration of imple-
menting sny of the November 15, 1962 FWS report recosmendstions that en-
titled mometary expenditures and/or substantial alteratiom of previcusly

established project design parsmeters.

The failure of the CE to implement the FWS recommendation for the pur-
chase of lamds outside the established purchase boundary specifically
for wildlife resource mitigstion provides a caze in point. The impor-
tance of this FWS recommendation was underscored by the fact that the
fee purchase boundary for the REufsuls project was only 1 m (3 ft) above
the top of the flood comtrol pobl. As a consequence of this restrictive
land scquisition policy (so-called Risenhower policy), only s asrrow
strip of land peripheral to the lake was obtained. These holdimgs of-

fered only wninimel potentiel for wildlife resource development.
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Other similar examples include the failure of the CE to consider FWS
recommendations for provision of an instantaneous minimum flow below the
project, the failure to develop a fishing platform in the tailwater, and
the failure to provide funding for fencing and initial development of
project lands subsequently leased to the ODVWC as vildlife management

areas.

On the other hand, the CE was quick to implement FWS recommendations
which did not conflict with existing CE policies and project design pare-
meters, such as provision of hunter and angi«r access facilitles, reser-
voir soning policies and negotiation of lease agreements to provide for
ODWC management of project lands sceuired incidental to other project

objectives.

The cardinal ressons for the lack of CE flexibility for accommodating
IS recommendations appeared to be associated (in large meassure) with
the tardiness of the FWS report submission and the apparent lack of early
and continuing coordination between the two agencies. Unfortunately,
the WS did not provide s formal evaluation nor offer recommendations
for mitigating adverse impacts on fish and wildlife resources anticipated
by the Eufaula Lake project until submission of the November 15, 1962
Planning report, more than six yesrs after the start of project comstrue-
tion and less than two years before completion. This unseemly amd lenzthiy
hiatus following initistion of project construction and the submiseior

of the November, 1962 FWS report seriously reduced the cogency of the
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FWS cecommendations pertinent to fish and wildlife resource mitigationm
and/or enhancement. Any FWS recommendation requiring substantial pro-
ject design chenges and/or monetary expenditures obviously would appear
to be of doubtful expediency at this late date. Proper implementation
of the planning process requires esrly and contimuing close cooperation
between the natural resource agencies and construction sgencies which

apparently was lacking for this particular project.

The accuracy of FWS predictions of post-impoundment hunter and sngler
man-day use proved highly varisble. Post-impoundment hunting men-day
use for white-tailed deer was much grester than predicted. FWS predic-
tion of post-impoundment hunting effort for upland game and waterfowl
were ressonably on target. Based on post-impoundment hunting men-dsy
use estimates developed by the ODNC for licensed lands, it seems likely
that full implementation of the mitigation plar proposed by the FWS in
the November 15, 1962 planning report would have substantially mitigated

predicted project occasioned wildlife resource lossess.

Recrestional men-day use predictions contained im the November 15, 1962
FWS report considerably under-estimsted the actual extent of the poet-
impoundment fighery both in Eufaula Lake and the Cansdisn River teil-
water balow the dam. Post-impoundment recreational angling man-day use
documented for the total project impact area wes more than 2.5 times
greater than predicted by the FWS, FWS predictions of the extent of the
post-impoundment Eufauls Lake commercisl fishery, on the other hand,
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were considerably exaggerated. The documented post-impoundment commer- i
cial f1sh harvest [am emmusl sverage of 100,722 kg (222,093 1be) frem |
July 1, 1976 through September 30, 1961) was less than ome-third of the

317,460 kg (700,000 lbs) predicted by the VS,

Overall, the comstruction of the Rufaula Lake project greatly imcreased
recreational angling opportunity within the area of project influance.
Decumsated post-impoundment asgling men-day use at Rufaula Lake and tail-
wvater (316,508 man-days) was more than 2,100 perceat greater them the
VS estimate of 14,000 angliag man-days per year without the project.
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