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10th Ind
UBJErT : Design Memorandum No . 1, General, Lock and Dam No . 9, Arkansas

Go

	

R ver and Tributaries, Arkan.;,as and )klahoi a

:: .A, Little Rock District, Corps of Engineers, P . 0 . Box 867, Little Rock,
Arkansas 72203 23 Oct 69

	

.

,TO: Division Engineer, Southwestern

69

a*

1. In compliance with instructions in subparagraph b of the 9th Indorsement,
the following information concerning further coordination with the U . S . Fist
and Wildlife Service is furnished .

2. Copies of preliminary plans for the closure structure (Plates lA, 2, end
3 of Supplement No . 2) were furnished to the U . S . Fish and Wildlife Service
for comment in March 1969 . In April 1969 the Regional Director of the U . S .
Fish and Wildlife Se Trice, Atlanta, Georgia, stated that the plans for the
proposed closure structure will meet the needs of his agency as designed .
After receipt of this information, a representative of the Fish and. Wild-
life Service was advised that the plan for the structure was developed to
rtitigate damages wit .iout any consideration of functional improvements that
night be justified . He was also advised that the authority of the Chief of
"Engineers permits the inclusion of appropriate additions and modifications
for improvement of fish and wildlife resources that can be justified . After
consideration of these possibilities by the Fish and Wildlife Service, this
office was advised that the plans furnished. in March are satisfactory .

:3 . In view of the decision of the Fish and Wildlife Service, this office
Is proceeding with the preparation of the plans and specifications for the
talosure structure at the Holla Bend National Wildlife Refuge on the basis of
the design ;resented in Supplement No . 2 to the subject design memorandum .

.FOR THE DISTRICT ENGI3rhd-_i :

E . F. RUTl
Chief, Engineering Division
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SWDED-T (SWLGw-5, 5 Mar 65) 9th Ind

	

'
SUBJECT : T)et,ign Memorandnra No . 1, General, Lock and Dam No . 9, Arkansas

river and Tributaries, Arkansas and Oklahoma

Vii, Soutfiw.!stern Division, Corps of Engineers, 1114 Commerce Street,
Dallas, Texas 75202 4 tar 69

TO : District EnGineer, Little Rcck

For necessary action in accordance with the following comirents :

a . Par 2 of the 8th Ind . When you submit planem and specifications,
furnish the information necessary for us to approve the design of the
riprap .

b . Par 4 of the 8th Ind . As soon as practicable, furnish the
results of your further study and coordination with the Fish & Wildlife
Service . Any proposed changes in design should be submitted for review .

FOR THE DI VI SIOII E I'"G INEER :

Copy fern
OCE (ENGCW-EZ) 10 cy

21

i; %7
ASA V. SHANNON
Chief, Engineering Division
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ENCCW-EZ (SWLGW-5, 5 Mar 65) 8th Ind
SUBJECT : Design Memorandum No . 1, General, Lock and Dam No . 9,

Arkansas River and Tributaries, Arkansas and Oklahoma

:)A, Office of the Chief of Engineers, Washington, D . C . 20315 3 February L' ,")

TO :' Division Engineer, Southwestern

1 . Supplement No . 2 is approved, subject: to the following comments .

2 . Paragraph 4 .07aand 5-03c . Sufficient information as to' the hydraulic
forces on the proposed riprap and the riprap characteristics such as
specific weight, shape, durability, and gradation limits is not furnished
on which to base a iiidgrent as to the adequacy of the design . As the cost
of riprap is nearly one-third of the total construction cost and the integ-
rity of the project depends on its ability to resist the hydraulic forces,
this matter should be presented in sufficient detail to allow an independen_
review of the design . The Division Engineer should assure himself of the
adequacy of the riprap design during review of the plans and specifications
and that future design memorandums include more detailed presentations of
the riprap design .

3 . Paragraph 4-10b and Plate 4 . The proposed top grade of the riverside
cofferdam at elevation 298 feet msl is stated to protect the work area again
a flow of 150,000 c:fs with a freeboard of 0 .5 feet . However, the rating
curve shown on plate 4 for the Arkansas River at river mile 241, which is
adjacent to the cofferdam, indicates that a discharge of 150,000 cfs would
produce a water surface elevation at about 299 .2 feet msl . This apparent
discrepancy :hould be clarified .

4 . As presented, the supplement plan has been developed for the mitigation
of project detrimental effects: upon the Holla Bend national Wildlife Refuge
without any mentioned consideration for the functional improvement of the
Refuge . While serving to mitigate project damage, the embankment dam and
weir will be a protect structure . Wader authority of Section 2c of the
Fish and Wildlife C:oordinat .io-i Act (P .L . 85-621-), additions to and modifi-
cations of project structures and o?erations can be provided at project
expense for tho development or improvement of wildlife resources to the
extent justifiable . Based upon experience with similar situations at other
projects, wildlife area management agencies usually desire that a controllce
drawdown cap<t bi.l i ty be incorporated in their subintpoundme .nts and pools,
especially those used by watcrfcnl . Tt is unusual that no such capability
has beer, discussed in this prescntatLon . - Accordingly, the Division Engineer
should ascertain wt - ether additions and modifications for the improvement of
the fish and wildlife resource (e .g . minor raise in weir and embankment
height, addition of controlled drawdown capability) are justifiable or are

19
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3 Febru it ~ 1969~~
:;UBJECT : Design Memorandum No . 1, General, Lock and Dam No . 9, Arkansas

River and Tributaries, Arkansas and Oklahoma

desired by the Regional Director of the U . S . Fish and Wildlife Service .
Appropriate revision or amendment of tie supplement, to incorporate
Service-requested minor additions and modifications deemed justifiable
by the Corps, may be approved by the Division Engineer . Project funds
may not be used to acquire any lands in connection with such additions
and modifications .

FOR THE CHIEF OF ENGINEERS :

a

t

wd all incl.

	

ENDELL E . JOLINSON
Chief, Engineering Division

74 Civil Works

20
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S1 .DED-T (SI-MPO'W-5, 5 mss 65) 7th Ind
SIMJTX''r : resign Memorandum No . 1, Gencra1, Lock F:nd Dam No . 9, Arkansas

River and Tributaries, Arkansas and Oklahoma

DA, S,-,u t k'cstern Division, Corps of EnGincers, 1111+ Commerce Street,

DcLll.as, Texas 75202 18 December 1968

TO: Chief of Engineers

Recommend approval .

FOR TO DIVISION E iC I: EER

1 Incl

	

I. M . RICE

W 5 cys

	

Colonel, CE
Deputy Division Engineer

C,-,)pies furnished :
District En-incer
Little Rock Distric

lr
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3WLED-PA (SWIL1W-5, 5 Mar 65) bth Ind
SUBJECT : Design Mernoraldum No . 1, C-eneral, Lock and Dam No . 9, Arkansas

River and Tributaries, Arkansas and Oklahoma

DA, Little Rozi: District,

	

of Engineers, P. 0 . Box 867, Little Rack,
Arkansas 722 :)

	

2'7 Notiv3rnbvr i' 68

TO : Division Engineer, Southwestern

1 . Reference is made to ER 1165-2-104, Responsibilities of the Corps of
Engineers for the Preservation and Improvements of the Fish and Wildlife
Resource, dated 19 January 110 .

2 . In compliance with the above reference, and paragraph d of the 2d Ind .,
Supplement No . 2 concerning the development of fish and wildlife facilities
at the Holla Bend National Wildlife Refuge is submitted for review .
Questions concerning the supplement should be referred to Mr . D . R . Rippey,
Chief, Arkansas River Section .

3 . It is reccznrended that the supplement be a_oprmved as a basis for
preparation of plans and specifications .

n :.L 1' c:,a i

	

Clt{AF ES L. STEEL
as

	

Colcnel, CE
District Engineer
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ARKANSA.3 R1TiE:i AND TRI?3UZARUFS

ARKAlc_AS ANT OKLAHOMA

A 'KANSA.B RIVER
LCc< &,-D DAi 110 . 9

SUPPLE 2 T NO . 2
TO

IESIGN ME2dDRANDW 110 . 1, GE11ERAL

AND W:ULLIFE FACILITTES AT HOLIA BEND
NATIONAL WILI?IIFE REFUci7

PREVIOUSLY ISSLD AJiD CUPREWrLY SCHRCULED DESIGN ? DRI'JIDUMS

Memo
No . Su,,iect

Date submitted
or scheduled ,

Date
approved.

I General .
Suppl(3rer:t No . i, Groundwater Effects

9 Jun 6~
11 Jan 9

5 Mar 65
27 Dec 65

Supplerrer,t No . 2, F ::sh and Wildlife
Faci.lities at Holla Bend National Wildlife
Ref afre 27 Nov 68

s ar.d Service Facilities 11 May 64 14 Jul 6z .
	 : nplemerLt No . 1, Resident Construction 26 Mar 65 11 May 6`j

0 ffice
to S :i-.)p1 . 1 to Delete Bituminous

',.ir°ace .. 15 Apr 65 14 May 6`

tr al
Real E3tet(!
Access Roads 14 Oct 64 21 Dec 61

-1 Dam 31i'. .e, Work Area, Quarry Area, and Public
Use Area 9 Apr 65 24 Jun 65)
Supplement No . 1, Borrow Area
S0 upolernent Do . 2, Fee Title Limitation

8 Jul (5
3 Nov 65

28 Jul 6`i
9 Feb 66

Supplerient T?c . 3, A~.ditiorial Costs of Land
18 May 67 24 Jul 6"in Re:,it' nr uaii.c Use Area

3-c 'wigatit:'n Pool 9 Mar E,6 25 Apr 6t,
Supl 1 dent No . 1, A iditional Land for
C1Earinlc 12 Apr 67 19 May 6i

7-1
eelocations
Darcanelae Highway Bridge - Arkansas State
Highway 7 21 Jan 66 28 Apr 66
St:pc .anent no . 1 - Pier Protection 31 Aug 66 8 Sep 66

7-2B Arkansas Locizirna Gas Coanoany Pipeline 15 Sep 66 13 Oct 66
7-2C Southwestern .Ie11 Telerhone Company -

Tel epho -'ie 'Line 3 Mar 65 16 Mar 65

0

7-On Fir.- t Electric Cooperative Corporation -
1 Mar E)5 19 Mar 6Power Lines
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LOCK AND DAM 110 . 9M
PREVIO1FLY I >StFD AiT C UR- ~ ITI'_' ( Efl ~? : . i?FS G .:1 II4:)RANDLM3 (con )

	 Subject
Date s,.ibmitted
c ,r sc'zedu Led

Dite
approved

Relocations (con .)
21 3ep 66
16 Oct 67

13 Dec 67

13 Oat 66
1 Nov 67

28 Dec 67

7-2F'

	

OMR Pipeline Company
Supplement No . 1, New Plan for Rel7cation
of 0NIRt Pipeline

Drainage Structure - Co c-a,, County Drainage
and Levee District No . 1

Refe.'ence 'Delis n t _enorand n~ :;

3i-3 (1L 7) Dredging - Pools 7 , 8, and 9 10 Jan 67 4 May 67
4 (L&r 8) Construction Mater:Lals (Locks and Dams 30 Apr 65 1 Jul 65

Nos . 8 a--,d 9)
5 (I&D 7) Dredging - Pools 7, 8, and 9 19 Oct 66 10 Jan 67
10 (PISS) Preliminary Master Plan (Suppl . 4)

(Locks and runs Nos . 8, 9, and 13)
20 Oct 64 3 may 65

10 (LEAD 8 ) Master Plan (locks and Dams Ncs . 8, 9,
and 13)

5 Feb 68 17 may 68

w
11 (Ilk 8 )

11 Part II

Clearing (Lacks and Dwms Nos . 8, 9,
and 13)

Alteration to DrairvLage Structures -

10 Mar 67 28 Jun 67

(L &D 4) Pools 7, 8, and I,-, 12 Apr 68 16 Jul 68
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ARXAN&AS RIVER AND 'T_RIBUPARIFS
ARFJ LT1 SA S AYD OKLAHOMA

A RKAN;2 RIVER
L OC rK AND LAM NO . 9

SLTE'L 1IT NO . 2
TO

DESIGII MF!CRMDT} NO . 1, GENERAL

FISH AlD WILDLIFE FJ CI1II . S AT HOIJA BEND
NA-TONAL WILDLIFE 2UGE

E> TION I

INTEtiDUCi'1. N

1-01 . Purposeandscore . - This supplement is prepared in compliance
with instructions included in 2d indorsement IIJGCW-EZ dated 9 June 1965 to
the transmittal letter for Design Memorandum No . 1, General, Lock and Dam
No . 9, Arkansas River and Tributaries . It includes an evaluation of the
effects of the Arkansas lover plan cn the Holla Bend National Wildlife
Refuge cperated by the UT . S . Fish and Wildlife Service ; a recommended plan
for mitigating wildlife loses attribu.table to the Arkansas River plan;
alternative plans considered for rait.iC:at•ing the wildlife losses ; and design
criteria, economic ev,,aluation, and a construction schedule for the proposed
construction .

1-02 . Locaticn . - The Holla Bend National Wildlife Refuge is located
in Pope County, Arkansas, on the right bank of the Arkansas River between
miles 241 and 21+9, about 16 miles upstream from Lock and Dam No . 9 and
about 9 miles downstream from the De.rdanelle Lock and Dam. The location of
the Wildlife Refurze is shown on Plate 1 .

.-0'3- Proirious rep'Drts . -

a . Design;•,enorandum 1dc> . 1, General, Lock and Dam No . 9,dated
February1965 . --A letter fron t :ze Firh and Wildlife Service datei
18 September 1'31+, included in Exhibit B of tae design memorandum, contains
the original reconmierdation by the Firth and Wildlife Service that a closure
structure be constructed at Holla B( •rvi . The discussion of this recoIImendatic ,
contained in paragraph r,-,- 06a < :f the design memorandum stated that the low
,Mater dame is not am into ra.' . part of the project and cannot be constructed
as a part. of Loch and Len No . 9. Rm •r: :;ons for reconsidering the request
for the closure structure are stateCt in paragraph d of the 2d Ind ENGCW-EZ
dated 9 June 136 ; which appro •redd the „-sign memorandum as a basis for
further planni •ig .

b . De..̂i-n femora d• :m ITh, ?-2, Real Estate-Navigatior Pool Lock
and Dam I1o . 9 . This desi,-n m m, r•ar1dtu_ was submitted 9 March 196E and
approved by lst indorsement SDP dr .ted 25 April 1966 . It shows that no
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f ver Pr: . ect at t :,e
a.'.ion of t e Holln, tend ..aticrial ;Ji_Ldlife 3efuge .

-04. Fhcistinq far_iliti -

a . The Ifolla Bend Naticnal Wildlife Refuge is a unit in the
'wurk of national waterfowl riana;•.;ere-it facilities .

b . The area was created by the c nntriction of a cutoff on the
Arkansas River at Holla Bend betweer river miles 241 and 249 . The area is
generally semi-circular bounded on three sides by the old cutoff river bend
and on the fourth side by the Arkansas River cutoff channel . The old river
lake thus formed was about eight miles long at the beginning . However, it
has filled in at the upper end until it is row only about six miles long .
Since the Dardanelle pcwerplant has been in operation, the surface area of
the lake has fluctuated on a daily basis between about 350 and 700 acres
during periods of low flow in accordance with the power generation schedule .
The total land and water area in the refuge is about 11,083 acres including
the original acquisition of 4,068 acres and 15 acres of accreted riparian
land . In addition, the U. S . Fish and Wildlife Service is acquiring 3,700
acre .3 of land in the bend-way area to include the outside stream banks and a
buffer zone . This area will also include all additional land required for
the closure structure site, impounded water, and. borrow areas .

Through the natural sedimentation process, the upstream end of
vc channel La: filled in to about elevation 300 feet above mean

:,e?a '.evel . In addition, the 11 . S . Mi^h and Wildlife Service has constructed
. .n earth levee across this erid of t. . -:e old channel with a top elevation varying
'rout 314 to 317 feet inr l . This atr..ct.ure serves as an access road and
closure structure to ri tard further filling of the old river lake by sedizent .

d . The dovnstrear end Df tre old channel has remained open dcwn
about elevation 278 feet nsl . A; this is several feet below the ordinary

Cages of the river, t':ie pool elevation in the old river lake varies with
ie river stages .

e . The refu;re is managed as a resting and feeding area for
waterfowl, chiefly geerie and duck : . 'The old river lake provides a resting
?lace and the contained island is managed for food production .

1-05 . Effects of thena-.-i,;at'. :,npool . -

a . Lock and Dam 'To . 9 will be operated to provide adequate depths
for navigation upstream to Dardanelle Lock ar.d Dam and reregulate the releases
from the Dardanelle pcrrerplanl, . It woiad also serve as an afterbay for the
Petit Jean pumped-si..or:_, ;e :iy,drcelectric project if it, is authorized and built .

b . During periods of i :ozme1 flow, reregulation of power releases
from Dardanelle will cause the pool elevations at Lock and Dam No . 9, rile

~'~+ . ?, to fluctuate t et. o n 7,9h ant: 2~; feet msl . Correspondingly, pool
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fi.'1C tuate between ?01 and
about_ 290 _feet msi . The lower elevations will result during periods of low
power demand whic`i may last more than 2 days on weekends . The highe:r ele-
vationn will re silt wilen the --Dw'rplax t is operated at overload capacity .
Under these conditions, the river water-surface fluctuation at Holla Bend
will be about ( feet when Lock and Lam No . 9 is placed in operation .

c . Until Lock anc Dam No . ) becomes operative in the stn ner
of 1969, the range of water-surface fluctuation at the wildlife refuge
will be greater toan 6 feet because the minimum elevation will not be
limited by the impoundment of Pool . Records from a water level recording
gage located about 2 miles upstream from the refuge showed an average daily
fluctuation of 5 .'+ feet with e. ma .rnum of about 10 feet for the period
JiLne through November l94;7.

d. The pool fluctuations create a bride fringe of mud flats
around the lake which will not, produce waterfowl food plants . In addition,
increased river traffic and disturbance in the main navigation channel
past Holla Bend will prevent a high rate of waterfowl use in the pool area
unless it is protected b'r a closure structure .
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S,iCTION II

(X)ORDINATION WITH THE U. S . FISH Ar;D WILDLIFE SERVICE

2-01 . Losses fromfluctuatingfx>ol levels . -

a . The U . S . Fish and Wildlife Service estimates a reduction by
the Arkansas River Project in the average annual waterfowl use on the Refuge
from 10,000,000 duck-days and 1,C000,0(X) goose-days to 6,000,000 duck-days and
400,000 goose-days (Appendix A, sheets 3-6) . Therefore, losses of 4,000,000
duck-days and 600,000 goose-da;rs are attributable to the project . It is the
oainion of the service that the closure structure would prevent these losses .

b . Although the closure structure is primarily a mitigation
measure for waterfowl, it. would enhance sport fishery . The U. S . Fish and
Wildlife Service estimates that the average annual sport fishery use of the
refuge would be increased from 1,000 man-days to 3,000 man-days by the project
and closure stricture, resulting in an enhancement of 2,000 average annual
man-days .

2-02. Desi,r requirements,. - The U. S . Fish and Wildlife Service
requested that the closure structure be designed to stabilize the water level
in the Hofa Bend Refuge lake tit about the highest elevation experienced
with full power generation at Dardane:,._e when such newer generation releases
are equal to or less than the natural flow of the river, which is about
rj0 nf , r(

	

:l±

2-03 . AderLa.cy of rrcpcsed plan . - The pro-)osed plan presented in
Section III meets the desi;,n rccquirerent described in paragraph 2-02 . When
the natural flows in the river exceed the releases required for full power
generation the closure structure would be overtoDped and the level of the
lake would be a'-bout the same as the river stages . This condition will
prevail about 20 percent of the time, generally during the spring months .
During these flooodirg periods, the DELrdanelle sp:illwa,y would be passing flows
and the total ouatflcw incLuding power generation discharges would equal the
flow into the Dardanelle -pool . Ri •rer stage fluctuations at Holla Bend would,
therefore, be no greater than : for pre-pcwer generation conditions .

2-04. Lands . - The U . S . Fish and Wildlife Service has agreed to
provide all l.asi . . and rij'it.s-of-way necessary fo :r access, borrow areas, and
construction of the closure structure . Therefore, no interest in lands would
be required fran project funds . According to its letter dated 4 November 196E
sheet. 6 of Appendix A, ac Tuisition was then under way . Such acquisition will
be completed in tine t.e - :-rnit construction of the structure during the
sUITLt nr and f all of 1
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.)ECT :IC ; III

EE'CUP7T':U OF I i "??OSFD PLA:'J

3-01 . General . - The propoce~. plan consists of an embankment dam
with en overflow weir . A i:1an and elevation of the structure are shown
on P1utf : 2 .

3-02 . Permanent structure . - Design of the embankment and overflow
sections of -he permanent ::tructire is discussed in Sections IV and V and
details of the design and cross sections of the structure are shown on
Plate 3 .

3-03 . Diversion plan . - The diversion plan is shown on Flate 2 .
The top of the rivers-:ard cofferdam structure will be built to elevation
298, which is about the water surface elevation for a once in 3-year
river discharge fcr the period f:-om July to November, inclusive . The
lakeside cofferdam will be built It,- elevation 29", which is about 1 foot
above the elevation that will result from a once in 3-year runoff volume
from the 63-s(uare-mile dr:drage area. A 36-inch CMP with a flapgate
to be install :od in tl ;e lcrft ebutmert for diversion of storm runoff will
be plugged w:c:n the cof£eraanLs are removed .
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4-01. Weir crest e_eva -rion . - The maximum power release from
Dardanelle Dam is 52,000 ci'a with four turbines running at 15 percent
overload. This corresponds to elevation 290 feet msl at the weir site, as
shown on Plate 4 . To eliminate power wave fluctuations in the waterfowl
management area up -.o this elevation, it is proposed that the weir crest be
set at elevation < c90 .

4-02 . Eydr~.~.r1ic designconditions . - The type weir studied was
limited to impervious embaricrents with stone protection because of the
foundation conditions . The three conditions for design of the weir are :
(1) interior runoff with low Arkansas River, (2) rapid rise on the Arkansas
River, and (3) rapid fall on tie Arkansas River . Studies of the three
conditions indicated condition (2), the rapid rise on the Arkansas River,
to be the most critical ; thus, it controlled the weir design .

4-03 . Arkan.: :a;3 river ~ra, .~t .i_n.¢',curve . - The Arkansas River rating curve
for present conditions a -t.ile 241, shown on Plate 4, was derived from
experienced water-surface profiles for a range of discharges . This curve
is applicable at the weir site as channel losses between the weir and
river are insignificant .

4-04. Area-ca~acitE . - The area and capacity curves for the waterfowl
management pool are show, on Plate 5 . These curves were developed from
contour maps surveyed in 1966 .

4-05 . Ark.ansa; river rapid rise . - Me Arkansas River rapid rise
used in the weir design was the experienced May 1957 flood at the Dsaxlanelle
gage . This is the rnaximm rate of rise in the period of record 1'42 through
1965 . A stage hydrograp~rL of a section of the rapid rise developed for the
weir site is shawn •Dn PLs.te 6 .

4-06 . Weir iii schar>;erat :in!i. - The weir was rated using the submerged
and free flow head-discharge relationships for rconac--ess type embankments
in WES Technical 3e port tto . 2-650, "sta:oi:_ity of Riprap and Discharge
Characteristics, 0verrfloir 1 banlaiients," Ar1tan:as River, Arkansas, dated
June 1964 . The discharge capa.~~ity of -L e weir was only needed for a limited
nut!rber of headwater-t.ailwater .re Lat.ions ; therefore, no general rating; curve
was derivood . i.quatic'ns used for cLischarge computations are shown under the
Inflow o'_uruis in Table No . 1 .

4-07 .. Wc:s Le!IE~h . -

a . The Arkansas Riv:u- rapid rise ims routed into the waterfowl
management pool using various as3umed weir lengths . Stage hydrographs
plotted from the routing ;; for weir length:3 of 500, 600, 300, and 1,250 feet
are shown on Plate 6 . Using the relations between head, tai.lwater, weir



TABLE NC . 1

POUTING OF ARKANSAS RIVER RAPID RISE

Rapid . Trial
rise waterfowl *

river

	

pool
:elevation elevation :

Pool Cs
inflow
~cfs)

Average Storage
inflow

Computed
waterfowl

pool
:elevation

: Head
H on elevation . Submerged ; Free flow : Subaera-H flow

above discharge .
1-62 =Cweir 	 weir crest-coefficient :

J ! (ft msl) : (ft msl', : (feet) : (feet) :(acre-feet) :(acre-feet) : (ft msl)

V

1114

.t,vjv G ~V . O

291 .3 . 290 .1 1.3 . 0 .1 - 2,520 4,950 290.1

292.6 290 .7 2.6 0 .7 . 7,760 5"380 290 .7
942

15 .000 6,320 291.8
1,610

295 .2 . 293 .4 . 5 .2 . 3 .4 . 23,900 7,930 293 .4
2,290

296 .4 295 .5 v .4 . 5 .5 . 1.25 10,220 .

	

295 .5.
9 W«,

297 .5 907 1 7 .5 . 7.3 . 1 .65 , 26,000 12,bp0 297 .3
. 1, bdO

7 . 298 .4 . 298 .37 . 8 .4 . 8.37 : 2.0 . 14 .800 . 14,280 298 .37
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crest, and discharge taken from ,he routings and the stone stability
curves (Plate 48) of the above reference, the minimum weir length at which
stone graduation A (Riprap 5) would be stable was 600 feet . Routing
computations of the rapid rise for the 600 .-foot selected weir length is
shown on Table No . 1 .

b . Elevation 288 .6 feet msi is the minimum starting waterfowl
pool elevation at which hiprap 5 is stable through the rapid rise . The
probability of the rapid rise coincident with a 288 .6 waterfowl management
pool elevation is remote as the river exceeds the weir crest about 20
percent of the time and about 2 months of evaporation and leakage with no
inflow would be required to lower the pool to elevation 288.6.

4-08 . Abutment emban'_=en± elevations . - The abutment embankments were
set at elevation G298 feet msl . As shown on Plate 6 for the 600-foot weir,
this is the eleva -::ion at which there is no head differential between the
river and the waterfowl management . pool during the A:rkar.sas River rapid rise .

4-09 . Abutment emh_r.-onenjprotection from wave action . - In lieu of
the usual riprnp protection from wave action, it is proposed to protect the
embanlanents on ho :h the river an('.. waterfowl pool. sides w th turfed berms .
Me berms would extend a m:_nir.um cf 60 feet froir. each side of the embankments .
They would have a I on ? slope from elevation 293 feet rnsl at the aabank-
ments to elevation 289 feet msl . The slope below elevation 289 feet msl
would be 1 on ^ The berets would be constructed from material in the coffer-
danms after the weir has `.Teen completed .

4-10 . Coffe :.deezn elevations and diversion during construction . -

a. The weir is scheduled to be constructed during the months of
July through Noverber, inclusive . Therefore, cofferdam elevations and the
diversion capacity were based on frequency studies for thie 5-month period .

b . Ti -_e top of the riverside cofferdam is set at elevation 298
feet msl, which corresponds to the Ar-cansa s River regulating discharge of
150,000 cfs plus i) .5-foot of freeboard . The 150,000 cfs flow can be
expected about one:e every 3 years during*, the 5-r+onth construction period .

c . The cofferdam elevation on the waterfowl pool side is based
on routin a 3-year runoff vo:_une on the 63 scuare-mile tributary area
through a 36>-ir.2h C,`.L' di - ersion pipe, invert elevation 283 feet mil . The
3-year runoff valtAr of l .1F4 inches was derived from frequency analysis of
20 years of experienced tributary runoff between gaging stations on the
Arkansas River during the ;,-month construction pcriod . The runoff from 53
square miles within the le•,reed area tributary tc the bendway was routed
through the drainage str_,ctures : n the levees a-rd the outflow combined with
the runoff from tine unle •. -eed area to farm the ir..flcw to the waterfowl pool .
The maxim-= tx :)r.ding elevation of the 3-year runoff volume was 291 .9 feet msl.
The top of the co ::'ferdairr oil the vaterfcv;l pool side was set at elevation
2g_;, which allows f)r 1 .1 feet of freeboard .
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w a ,

	

1he louest culvert:
:at drain iTS -1he

	

8- by 8-foot RCB's,
:avert elevation 292 feet msl, and a 36-inch CMP, invert elevation 297 feet
cal . The 600-foot weir has sufficient capacity to discharge all expected
interior runoff with ponding limited to elevation 292-294 feet msl . Pondlinng
to Kese elevations would not affect drainage through the culverts that
drain into the waterfowl -:ool .
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FOTLN'tTIONS ATID MTERIALS

5-01 . Invest:igatiors, exnlc,ratioris, and tests . -

a . Goner-al. - The plan of borings is shown on Plate 7 . Logs
of borings are shown on Plates 8 and 9 .

b . Structure foundation, soils . - Eight borings were made
along the centerline of the proposed structure with a Failing 1500 truck-
mounted drill rig . These borings, except for boring HB-4, were approximately
30 feet deep. Boring HB--4 was 40 feet deep and extended to shale at
elevation 249 feed: above mean sea level . .impervious materials were
sampled with a 4-inch-diameter power auger . Penetration tests with a
split-spoon saapler were performed in the Sands in all holes except IM-2
and 3, and the penetration resistance in blows per foot was recorded . The
elevation of the water table was obtained approximately 1.8 hours after the
completion of each borir4 . Laboratory tests included water content for
soils above the water table, mechanical analyses on pervious materials, and
Atterberg limits an typical clays .

c . &--rrow materie.l.s . - Forty-three borings in potential
borrow areas were made witl : a k-inch Ivan auger . The borings generally
extended to or slightly below the water table elevation . The water table
elevation was recorded after the completion of each hole . Laboratory tests
included water content for soils above the water table and mechanical .
u.r:alyses of pervious materials .

5-02 . Results of invests ations

	

lorations and tests .

a . Structure four_ ations . - The foundation clays are soft, wet,
recent alluvial deposits . The estimated shear strength of these saturated
partly consolidated clays ranges from 0.2 to 0 .4 ton per square foot .
The natural water content of the clay ranged from 19 to 67 percent with an
average of 37 percent . The average water table was at elevation 282 . The
average liquid limit of the clays (CH) was 61 and the average plastic limit
was 18 . The pervious material, which underlie tie clays are generally
below the water table, and consist of silty sand (SM ; and poorly graded
sand (SP) with varyl.ng amounts of gra%rel . Standard penetration resistance
of the pervious material ranged from IC to 59 blows per foot . Generally,
the blows increased with depth . The Dl O of the pervious materials ranged
from 0 .08 to 0.33 millimeter . The pervious materials were encountered
between elevation 271) and 249 feet n^l .

b . .'3 , rrow mater:.aa.s . - Generally, the impervious materials
- ncountered in thF-recen_t !A -)iel deposits consist cf soft clays (CL) and
CH) . Some firmer drier cla!rs occurred in the top 3 feet of the borings .
he water content, of the clays ranges ; from 28 to 48 percent with an average
f 36 percent . '11 - e average wager table was at elevation 282 feet mal .
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Dying of the clay materials in the borrow pit or on the fill would be
n?ccessary in order to obtain satisfactory compaction . Adequate impervious
material is available for the core of the permanent embankment and also for
tie core of the cofferdams . The wet impervious clays would have to be placed
in thi-i layers and dried to remove 1C tc 15 percentage points of water in
order to obtain proper compaction . Irnpervious clays stockpiled under the
dredgi :rg contract would also require drying to obtain a compactible water
content . Random fill materials consisting of sandy silts (ML) and silty
sands (SM) were encountered in the alluvial det>-)sits above elevation 300
feet msl . The mixture of random materials would be semipervious and may
require additional moisture for pro-er compaction .

.03 . Materials for embankment --or.struction .

a . Soils borrow . - he barrow areas are located on the west
side of the old bendwayy channel on land which :_s part of the Holla Bend
refuge . The proposed stockpile of :mpervious borrow materials would be
located on the bank of the active channel north of the alinement .

b . Gravel for bedding. - Gravel for bedding is available from
the Mobley Sand and Grav-.!l Co . zlant at Dardannelle on the east side of the
river . Processed crushed stone would be required to meet the gradation
specifications for bedding material .

c . Rock for c ttlet weir and emhan!.ment protection . - The
quarries from which graded stone of the size for Riprap No . 5 can be
produced are limited in number . Large stone can be produced from the quarry
on the west side of the river adjacent to the I.rdanelle access road .

5-04 . Structure de a i,m . -

a . General . - The proposed facility would consist of a sheet
pile cutoff incased in earth and riorap . Adjacent nonoverflow earth dikes
would be provided with wide berms for resistance to wave erosion . The
sheet pile cutoff would be necessary to reduce the seepage through the
riprap to a rate which would allow the waterfowl pool to remain at approxi-
mate elevation 290 feet msl. The sheet pile cutoff would also protect the
underlying clay embankment from degradation by seepage and reduce under-
seepa,e through the existing pervious foundation material . Plans and typical
sections for the structures are shown on Plates 2 and 3 .

b . Overflow weir . - The sheet pile cutoff section of the weir would
have a uniform top elevation of 290 .0 feet msl . The pile would be driven
tc a bottom elevation of 279 .C feet msl except in the old bendway channel
area where it would be driven to elevation 275 .0 feet nisl. It would be
corrosion protected by a coal tar epc,xy paint applied on both sides from
he top down to 5 feet below the top of the impervious core in which it
would be embedded . It would be necessary to excavate to elevation 277-
feet r sl in the old active bendway c~,annel in order to remove the soft

5-2
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:ucky material . Backfill in the channel above elevation 277} feet msl
cud be a minimum of 8 feet in wid ,h and would consist of compacted clay .
he compacted cln.y would emrelo;, the :;iieet pile wall to elevation 286 feet
rlsl . Riprap 5 -.-rith a suita d- rans`_t.ion would be used to embed the
balance of the sl-.eet pi--e w: -_11 ;.o its --rest, which is elevation 290 feet
msl . The crest width of the cvc r flow weir would be 12 feet .

c . Fmbarkment . - The embankment would consist of an impervious
clay core to elevation 295 feet msl with 1 on 2 side slopes . The outer
shells would have I on 3 slop.-:s and would consist of random fill materials
which are suitable for the initial embankment construction . The spcil
:materials from the cofferdam would be used to construct a berm 60 feet
wide starting at elevation 293 .0 feet msl on both sides of the embankment .
The section of the embaniar:ent above elevation 290 feet msl would be
protected from erosion by seeding, mulching, and fertilizing, and possibly
some localized sodding . The imperu ou_s surface of the embankment fcundation
for a distance of 250 feet upstream and downstream of the embankment toe
would be left intact to act as an unde.:rseepage barrier .

h

d . Stability . - In the overflow weir section the controlling
criterion for stability is adequate resistance of the materials to
hydraulic attack from overflow ani/or wave action . In the embankments at
each end of the overflow weir the proposed : sections would be even more
stable than the existintr, flocd protection (project levees) in the general
area which has similar materials and ce7mmps.ction, and have greater maximum
eights and head differentials . Therefore, particular stability analyses
as to shear failure in these cmba_^. ner_ts are considered to be unnecessary .

5-05 .

	

Coffe rdtl. :a and de• .~ratP.r:iifl, . -

a . Coffer:'=Lms . - he core of the cofferdams would be
constructed of i

	

oLis mu .t~ :•rial on he undisturbed surface clay .
Random r i.teriaT_ .; would be use ,i for -,he outer shells . hoe upstream coffer-
dam would be c -,n tructed ,r1tt: a crmcrn width adeluate to serve as a haul
and. access road . A 36-inch C1 ,IP with a fle .pgate would provide temporary
outlet for the :r1%noff from - i.h._ cld bendcray drainage area . The location of
the cofferdams and 36-inch M. are s1u;,.n on Plate 2 .

b . henrater~inr . - T1 a anount of water to be pumped from the
sump inside the coffercla'n wuua d depend on the heads outside and the permea-
bility of the cofferdam: %ater:ials . 1-, is estimated that dewatering below
elevation 277 feet usl in the area of he old river channel could be
accomplished by a. singlE s to.ge systems of urell points . It is further
estimated that elsewhere dewat.eri g could be satisfactorily accomplished
by a system of , .r l".ecting swans and the sump pumps used for removing
si,rface rurnoff .
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Acct . .
ITo . Item

c • ECiION VI

ECONK : C, ANA Y:lI3

6-01 . Estimated fir ::tCO,- '- . -. The estimated first cost of the closure
structure is 20 ,000. L.nd costs are excluded because the U . S . Fish and
Wildlife Sen-ice is purchasing additional land for the Holla Bend Refuge and
has agreed to prcvide that necessary for construction and operation of the
project . The detailed estimate based on July 1968 price levels is presented
in Table No . 2 .

1ABT, rya . 2

1)E 2AIUUD COST ESTTAT2,

06. :Sheet piling - MA 22 (M-115)
paint

:Stripping
:Excavation, channel n-.rc
:Impervious fill
:Impervious fill - random
:Bedding material
:Riprap No . 5
Riprap No . 2
Turfing; (see :'.i , or sod:linC)
Cofferdams - Random inrtervious fill
Dewatering
:Degrade cofferdam to El . 290 and
place materia.1l on slopes

Excavation - ditch a.nd trench for
. pip
Corrugated metal piT_ee - 36-inch
:Flap;;ate - 3":-inch

Subtotal

Continige . c :ies, ]2 1̀ 3

Estimated ?ka,'ner t t ; ::ontractor

30 . :Engineerin; and desigx .
:Supervision .::nd adr:inis tration

Tots_ es i.iriated Federal First
cost

Epoxy

Unit ;Quantity
: Unit :Estimated
cost : cost

:S .F . : 7,960: $5 .16 : $41,100
:C .Y . : 6,500: 0 .30 : 1,950
:do . 1,200: 0.70 : 840
:do .• 9,000: 1 .00: 9,000
:do : 22,500: 0 .85 : 19,135
.do .• 600 : 6 .00 : 3,600
:do . 4,000 : 8 .50 : 34,000
:do . 3,100 : 6 .25 : 19,375
.Acre : 2 .7 :400 .00 : 1,080
:C .Y . : 31,000 : 0 .40 : 12,400
-L.S . .

	

Job :

	

16,000

:C .Y . .

	

6,900: 0 .20 :

	

1,380

:do 4,500 : 0.25 : 1,135
:L .F . : 100 : 14 .00 : 1,400
:Each :

	

1:450.00 ;	450

162,845

20,155
•

	

18--"000

12,000
12 000

207,000
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6-02 . Estimated annual char es . - 'The estimated average annual charges
include interest and axncrtization on the estimated investment, for an
interest rate of 2-1/2 percent and an amortization period of 100 years, and
the average annual cost of operation and maintenance . The estimated invest-
ment is the same as the first cost because the estimated construction period
is less than 2 years and, therefore, there would be no interest during
construction . The average annual cost of operation and maintenance was
estimated by the U . S . Fish and Wildlife Service to be $5,000 . There are no
major items in the project irith a useful life less than that of the overall
development, therefore, major replacement costs are not applicable . A
summary of cost and annual charges is presented in Table No . 3 .

h.BLE NO .3

tX MkRY OF 00;' TS A E I) NTTUAL CHARGE3

First cost

	

$207,000
Interest durirg construction (Construction
period less than 2 years)	 0
Investment

	

207,000

Annual charges :
Interest and. arnortizatioi -.
(2-1/2 percent, 100 y(?ars)

	

5,700
Operation at-,.d maintenance	 5,000

till

	

10,700

-03 . Benefits .

a . The U .

	

Fish and Wildlife Service estimates that the
closure structure would prevent; the loss of L.,000,000 duck-days and 600,000
goose-days on an average annual

	

This estimate was furnished by
letter dated 4 ilovember 1`;65 and i3 _presented on sheet 4 of Appendix A .
A unit value of $0 .0045 Per duck-day and $0 .008; per goose-day was used in
estimatirg the average annual benefits . These are the same values used in
as economic analysis for development of a national wildlife refuge on the
W.ilter F . George Reservoir in -he i,oblle District (Senate Document No . 109,
87th-Congress, 2d session) . Aziera a annual losses prevented by the closure
structure (benefits) on this b~ .sis are as follows :

E,000,00() duck-ca :;s Cs' $0 .00'+5 = $18,000
600,000 goose-days	 51 3CO

e j.Ls

	

23,3C(
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: .1 ._fe S ervice 1-o estimates that the- : :• rc s

	

ire would enhance spore fishing in the old river lake by
,CO() ir:an-dc. :;;s on an average annual basis . This estimate is also shown on

sheet 4 of Appendix A . Laced on a unit value of $1 . per man-day, which is
within the values sugpeste .l in Suppleiacnt No . 1 to Senate Document No . 97,
87th Congress, 2d session, the erhanccsent benefit is $2,000 . This incidental
benefit is not considered applicable for economic evaluation of the closure
structure because the structure is for mitigating losses and thus should be
justified solely on the basis of losses prevented .

6-04 . Economic: justificaticn . - The total average annual charges from
paragraph 6-002 are 410,700 and the total average annual benefits from para-
graph 6-03 applicable for justification of the mitigation structure are
$23,300 . Thus, the benefit- :,o-cost ratio for the mitigation structure is
2 .2 to 1. This shows that the structure is well justified economically from
a benefit-to-cost standpoint . The U . S . Fish and Wildlife Service estimated
the first cost of ar, alterrati%re structure to accomplish the same purpose
as the closure structure to be $500,()00, as showsi on sheet 5 of Appendix A .
It further estimated the average anmu.i operation and maintenance cost for
such a structure to be $1.5,000 . here'cre, the proposed closure structure
would be the most ec:onomi,,al way of nriti F ating the fish and wildlife losses .

6-05 . Other o1ans cc-)ns'.iered . -

.L . Several plans :irni:Lar to the one proposed but with different
were ccraide ,e3 . However, the weir section is more expensive

.L :< ~a ., : ~r7~r rit sections ; therefore, plans with longer weirs are more costly
- i . -3m the prolos ,.d plan . -'Tans with weir lengths of less than 600 feet, which

the lergth o :' the weir f:)r the pnotosed plan, were found to be unstable
under critical hyrra?ilic d.esig :: c.)nciitions .

'-) . A plan similar to the proposed plan except with a concrete
instead of cLieet pile cutoff wall as considered . It would be sli .;htly more
expensive than ;he proposed plan to ccrstruct and maintain . It wo-ald also
be more rigid and thus subject to fail.u-res that would require expensive
repairs . Further, the sheet pile cutoff of the proposed plan would extend
further into the foundation material_ than the concrete cutoff wall and thus
be more effective against underseepage .

c . The proposed p .1in eras selected over others considered because
it is better from an engineering standpoint and more economical .
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C , ED-IM,

7-01 . Ge.ieral . - It is prcposeci to construct the closure structure
in 1969 as soo:1 as possible after the usual spring high-water season . The
information presented in the :;ubsecuent paragraphs of this section were
developed to meet this objective and will be utilized to add this work to
future PB-3 estimates and P13-2a schedules .

7-02 . hesign and construction . - The proposed design and construction
schedule is shown 11-, elovr .

Submit plans and specifications Mar 69
Advertise Apr 69
A and contrast ,Tun 69
Conplel

	

cc-3-t tLci,ion

	

i'lov 69

7-0

	

Fu-:d rcquircrxents . - The estimated fund requirements are
presented below .

;ost to 30 Sep W

	

$5,30C
?Y 69 2d Quarter

	

=,200
~d C iart.er

	

3,200
1,500

100,000
l ri .e , -

	

93,800

L,

	

2Crj , 000

7-1
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S?:CTION VIII

;ONC ILES IONS A11) 10: 3i ENLATI0NS

B-01 . Ccnclusions . -

a. The U . S . Fish and Wildlife Service has requested a closure
structure at the Hoila Bend Iational Wildlife Refuge to mitigate damages to
fish and wildlife c~.used by operation of the Arkansas River Project . The
estimated average annual damages are $2=,300 .

h . Inve:stig.tions revea:_ that the estimate of damages is
reasonable and that a clo3' .;re ;=tructk1r e .s economically justified and the
most economical rearms of nitigat ::on .

c . The d ma cs resu't frar: aster-surface fluctuations in the old
river lake at t:ie refuge caused. :.y flour:, released through the upstream
Ikardanelle proj ,-act- powerplant1uri.ig perioe.s of norms. and low flow
conditions in t:ie Arkansas Riv ._r . fieue river flow conditions prevail about
80 percent of tie tame . Flows r€1eased through the powerplant vary from
0 to about 52,000 cf a accord:ir ;r to the power generation schedule . Ccnseauent-
Jy, the imter-sureace elevaticn in the cld riverr lake at the refuge will
fluctuate about feet with Pcol 9 in cperrtion . Until Lock and Lam No . 9
is in operation, --.he fluct:uatioonE will be even greater .

d . TEhe closure structure ':as designed in close coordination
with the U. S . Fish and Wildlife Service . Therefore, no difficulty is
anticipated in obtaining approaral of hat agency for construction of the
structure .

8-02 . Recojmmiendations . - It, is recommended that this supplement be
approved as a basis fcr design and construction of the closure structure
at the Holla Bend National Wil__ilife Refuge as a part of Lock and Dam No . 9
at an estimated cost of $207,000 .

*-M

8-1
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11 August 1965

Regional Director
Region 4
U . S . Fish and Wildlife Seriricc
Peachtree-Seventh Building
tlanta, Georgia x,0323

Dar ;31 r :

Reference is made to your letter CE-SE-a dated 18 September 1964,
which outlined recorm,endations regarding the fish and wildlife aspects
of pool No . 9 of the Arkansas River Multiple -Purpose Plan .

-view of the General Design Memorandum has been completed and it
n found necessary to obtain additional info--mation to evaluate

recommendation that a closure structure be constructed across the
:wnstream ou-1e` o=' tip old hannel at Holla Bend . The data desired

., ;-on the Fish rH .'i 1dJ ife .:>en ice for this evaluation are as follows :

a . The estixn ted damages that will. occur without the closure
s :ruc t.-.rre .

b . The estimated damages that will be prevented by construction
) the clocure structure and also any benefits that it would provide .

We are aware of your position that. meas -.ires to mitigate fish and
wildlife losses need not be justified in the strict sense of an economic
benefit-cost ratio . However, if you can provide sufficient data on the
e :;timated damages to compare with the cost of the structure it will be
appreciated .

Sincerely yours,

?RArW. P . PANE
.olor.el, CE
?ist.rir_t Enwi-1-far

AFMDIX A
Sheet 1 of 6
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29 April 1966

Regional. Director
Bu-eau of Sport Fisheries and Wildlife
U. S . Fish and Wildlife Service
Peachtree-Seventh Building
Atlanta, Georgia 30323

Dc. Lr Sir:

This is in reply to your letter dated 19 April 1966 regarding
the effects of the Arkansas River Multiple-Purpose Plan on the Holla
Bend. National Wildlife Refug.e .

The design and cost studies which ,boa requested will soon be
initiated . As the studies progress, we will request any additional
information needed from your staff as found necessary .

My letter to you dated 11 August 1965 outlined the need for data
on estimated damages without the structure and benefits from its
construction . This information is still desired from your agency for
use in evaluating the results of design and cost studies .

Sincerely yours,

FRANK P. BANE
Colonel, CE
District Engineer

APPENDIX A
Sheet 2 of 6
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District Engineer
U . S. Army, CorpE of Engineers
P . 0. Box 867
Little Rock, Arke

	

?C

.>eEi.r Sir :

Reference is 'nade to our litter of June 1, 1966, and prior corre-
spondence regarding the:- of 'ects of the Arkansas River Multiple-
Purpose Project or, the Holla Bend National Wildlife Refuge, our
proposal for a closure structure in the lower end of the Holla
Bend Chit- off C ui .nc l, and your need for our estimate of damages
prevented and any benefits provided by the installation of this
structure .

A closure struct.iL'e, designed, to stabilize benlway water levels
at, about the highest elevation experienced at Holla Bend with
full pc7wer generation at Dir-aa_ .eUi : Iac.-n during normal and low
flow river ecn&ilt .Lons, was r,eorrrnend-ci in cur report of
Septeriber 18, .Lr)6i+, prepar!c_ ir . aci ordance with the Rich and
Wildlife: Coordb- ka-;icn Act (4 :3 :,tat . i ;)1, a:- amended ; 1t> U.S .C .
66.1 et : ;e ., .) .

	

, :;t ibili.sat.i ;r. of water levels in th :! bendway is
considesed nee _: : ; pry tc 1r-v :!n1. da~na_ ;~ :s to waterfowl habitat at
bola 3ond. Rcfucce result ::.n from th'. 1'.rkan2as River project . W,
believe that the:: ane ta.'ll . :.tioz of a .Lcsure weir would mitigate
pro ject-o _ ca_ Ic. lc ~1 . dammages, and allitior_ally we uld enhance the
eport fishin€ p .t •_ntial. of the refuat;_: .

Our obs .:'rvation of rive conlitions _Et 1[olla Eend during the
part year, and _uialysi :-- of project data provided u :; during
rieeting .s and correspon .ence with yaur plaruiirg, staff, indicate
that water leve:_s in 1['_jlla Bend have fluctuated in accordance
with power gerneration ;.chedule :: and water releases at Dardanell ,
Dam. During ::xte_tded low flow FeriDd :; , daily differences in
water 1':vels at Holla Bend have varied as much as 7 feet under
full power-g(!ne, ating conditions. Water surface area in the
bendway has varied from about 27C acres to about 650 acres in
extent, and a wide fringe of mud flats that arc daily flooded
and exposed has failed t :) g:-ow waterfowl food plants and has
otherwise re: ulted in :u l .ic, .,£ ir~ble condit. -on .

UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OF SPCR7 FISHERIES AND WILDLIFE

ACHTpt.E- L' € N r 9u'LrING

LANTA GEORGIA :3C323

November 4, 1966
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We recognize that this daily fluctuation of water levels will be
lessened from 7 .0 feet tc about 5 .4 feet after completion and
impoundnent cf Lock and Learn X'o . 9 . This degree of fluctuation will
continue to eau : ::e almo ::t as much .9n;nage to fish and wildlife,
however . After completion or naviiation features, increased river
traffic and di stu ::barce in t.r:e main navigation channel past Holla
Bend will prEvBrrt high wr: .t :rl'owl us •~ in this unprotected pool area .
Th pro.e :~ted bcnc.wiy area 'riE, then assume even greater
importance ir: gore ma .irr:er:arc: a ,.f wa ; : .rcwl pcpulations at Holla
Bend Refuge .

Phe cutoff bentra;r, stubi.lI,, :!d by means of the proposed closure
rtruct'lre, would In addition tc ; re.3torirg a favorable waterfowl-
rranagement capaoility, provide improved conditions for sport
rishing and other water-ba .;ed recr •aat ion .

The legislative h.Istozr, of the Fish and Wildlife Coordination Act
i ,licatt:s that measure: rid opted to mitigate lcsses to fish and

: .:Ldlife resources need riot, tie justified on a monetary basis . The
-neral policy of the E,ureau is in accord with this principle . In

iUs instance, we have made an evaluation of the waterfowl-day loss
Holla Bend R!:fuge attributable to the Arkansas River project,

d have estimated waterfowl ix -.e expected with the structure in place .
'J ., have also estimated an expected increase in sport fishing .

Average aru-rual waterfo,,'1 use on the Refuge without effects induced
by the navigation pro je.ect is estimated to be 10,000,000 duck-days
and 1,000,000 goose--days . This usage will be reduced to 6,000,000
duck-days and 4;)0,000 s;oose-day :: by the project if the requested
closure structure is r . t. built . Thus, construction of the closure
will prevent a loss of 4,OOC,C , )C cluck-days and 600,000 goose-days
use annually .

.)lthough the cl sure structure is primarily a mitigation measur .
Ccr waterfowl, it will provide an incidental :port fisheries
enhancement . This enh_ncement .ill nznount to 2,000 man-days
'annually, since use with the structure is expected to be 3,000
.nan-days while \.rit} :out the :_tr2c:ture (or without the project)
Lt is 1,000 mar:-days annually .

or purposes of comparison, we have calculated the least alternative
ost of providing a unit of comparable habitat with an average
rlnual capacity of 4,000,000 duck-days and 600,000 goose days .
:his comparison is sh :swn in Table 1 .
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1 . Leveed area on refuge and wat ,3r-eupply facil:itie: capable of
providing 4,000,000 duck-iays se and 600,000 goose-days use .

2 . Interim coy L

	

completion of O0orp .' design and
cost studies :. .

APPENDIX A
Sheet 5 of

gable I

Arkansas River Navigation Project
Holly Berd National Wildlife Refuge, Arkansas

Schedule of Coiiparative Costs
Impoundment Structure and Least Costly Alternative Development

Initial Cast
Alternative
Develonmentl

Impoundment
Structure2

Levees, structures, V".c . SO,000 X400,000

Water supply pu~ip .! rxi4l

facilities ;;0,000

Supplementary developments 20,000 20 000

TOTAL $500,000 $420,000

GP
Annual Co: t

Operation $ 0,000

iaintenance 10,000, $ 5,000

T;r_rAL $ 16,000 $ 5,000



d

r

With the Ee .:cpectation tY_r.tt the closure will be constructed, this
Bureau has initiated ac luisition of about 3,'TOO acres of lands
in the ber.dway tarEa to include all of the outside stream banks
and a surrounding buffEr zone . This. land acquisition will in-
clude all bendway lan6,_ requ .Lred for the closure structure site
and i_i:ipounded water . : . At the up:;-,ream end of the bendway, the
Bureau has already :~ .- rn, .tructed a closure fill and access road
at a cost of $1 3,000, -alh.ich wc . believe will be° effective in
arresting sedislentation anc :. l rr. .L .ut;ir,; tr:e life of the bendway
water area for rnan,ti year ; .

We trust that the : nfor_nation provided will serve your needs in
contpletin[; you= de; ign and cost studies for a closure structure .
Your interest acid continued effort to achieve effective develop-
ment of fish and wildlife resources on the Hol.la Bend National
Wildlife Refuge in connection with the Arkansas River project is
greatly appreciated .

Sincerely your :;,

Waltz:r A . Gresh
.REa onal Director
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