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H~stor~c Fundions (enter categories from instructions) Current Functions (enter categories from instructions) 
Transportationlwates-related Government/public works 
Government / p u b l i c  works Orher: f l ood  cont ro l  
"-b ood control. 

7. ~ ~ r i ~ t l o n  
Arch~tectural Classification Materials (enter categories from Inslructions) 
(enter calegories from instructions) 

foundation Concrete 
or1 ock walls N/A 

ip hon 

other Metallsteel 
I Concrete 

Describe present and historic phpical appearance. 

The Marked Tree Lock and Siphons a r e  located approximately nine miles north of 
Harked tree, i n  P o i n s e t t  County. T h e  lock s i t s  on an  abandoned a r t i f i c i a l  
c h a n n e l  or t h e  St .  F r a n c i s  River, at t h e  intersection o f  t h e  R i g h t  Band Chute  
o f  Little R i v e r  F looduay  w i t h  t h e  St. Francis R i v e r  Floodway. T h e  siphons are 
located approximately b4b feet northeast of t h e  lock ,  on the river and a s t r i d e  
a c l o s i n g  levee or  dam. The Lock is const ruc ted  p r i m a r i l y  of c a s t  concrete, 
w i t h  a brick operating house. Basins  and  footings for the s i p h o n 3  are also 
concrete, a n d  t h e  siphon tubes  are steel. D e s i g n e d  t o  f u n c t i o n  as an 
interrelated system, the l o c k  and  s i p h o n s  represented both t r a d i t i o n a l  a n d  
unconventional s o l u t i o n s  to t h e  problem of m a i n t a i n i n g  t h e  St. F r a n c i s  R i v e r  
a s  a n a v i g a b l e  stream, w h i l e  protecting h a b i t a b l e  a n d  productive l a n d s  from 
floods. The siphons'  d e s i g n  is also,  ~n par t ,  a compromise w i t h  and 
a d a p t a t i o n  t o  the topography of the St. Francis  R i v e r  B a s i n  and i s  a unique 
application of an engineer ing  structure of its type .  

ELABORATION: 

The Harked Tree Lock is a reinforced concrete t rench  or trough 330 feet long, 
twenty- four  f e e t  wide ,  and t h i r t y  feet deep. Designed by P r i d e  and Fairley of 
Blytheville, Arkansas, and Elliott and Harmon Engineering Company o f  Hemphis, 
Tennessee ,  t h e  l o c k  mas built by t h e  Hclilliams Construction Company of 
Hemphia For e p p r o x i m a t e l y  $149,000. Located  on an old a r t i f i c i a l  c h a n n e l  OF 
t h e  St .  F r a n c i s  River ,  t h e  lock mas completed in 192b ta sLlou passage from 
the S t -  F r a n c i s  R i v e r  Floodaay to the or ig ina l  channel  of the r i v e r  a f t e r  a 
s l u i c e a a y  and c l o s i n g  levee were constsueted.  Pour reinforced concrete gates 
and four vertical l i f t  head gates regulated flow through the lack.  The l o c k ' s  
operat ing house is a s m a l l ,  square, load-bearing b r i c k ,  one room structure 
w i t h  a hip roof sheathed with composition shingles. On t h e  north elevation, a 
door is centered and flnnked on t h e  west s i d e  of the elevation by a s i x  pane 
casement windom. On the east elevation, three sir pane casement nindons 
s t r e t c h  across the s i d e  and overlook the lock. Only a s ing le  r indou  OF the 
same t y p e  is l o c a t e d  on t h e  west end of the south elevation. 11 s i n g l e  six 
pane casement uindon is centered i n  the nest e l eva t ion .  Curved rafter e n d s  
represent t h e  o n l y  a r c h i t e c t u r a l  details and reflect Craftsman influences. 
The lock is no Longer used and, by December 1971, t h e  lock g a t e s  were removed, 
i t s  o l d  c h a n n e l  was filled, t h e  levee Ras extended across the trench, and the  
roadbed was c o n t i n u e d  across t h e  lack f i l l .  

~ a e  contintsation sheet 
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The Harked Tree Siphons  replaced a concrete s l u i c e u a y  w h i c h  provided flow for  
n a v i g a t i o n  on the St. Francis R i v e r  between Harked Tree and Aittsburg from 
1926 to 193b. The s i p h o n s  neFe designed and ~cnstructed by the Corps of' 
Engi neess Hemphi s Dis tr ic t  Off ice. Concrete b a s i n s  and foot ings  mere 
constructed by List and Reather l ey  af Kansas C i t y .  Placed i n  operation o n  
June 7, 1939, t h e  s i p h o n s  i n c l u d e  the Polloning structures: intake basin, 
s iphon  tubes,  o p e r a t i n g  house, outlet  basin, and t r a s h  barrier. The c los ing  
levee  a n d  the r e l a t i v e  e l e v a t i o n s  of a l l  structures are also essential 
elements in t h e  f u n c t i o n  and operation of t h e  s i p h o n s .  

The intake basin is a Y5.3  foot long submerged reinforced concrete box. t h e  
basin narrows rram sixty-eight feet aide upstream t o  s i x t y  feet w i d e  a t  t h e  
siphon tubes  and is supported on a s h e e t  p i l i n g  c e l l .  Elcvat iea  of the b a s i n  
floor i s  1 9 8 . 3  feet above Mean Gulf Level ( H G L ) ,  or f i v e  feet belom t h e  intake 
e n d  of t h e  s i p h o n  tubes. T h e  trash barrier is located upstream From t h e  

I 
i n t a k e  b a s i n  and is c o n s t r u c t e d  of timber pilin~s and males. Because OF 
deter iorat ion ,  it is no longer effect ive .  

The or ig ina l  levee, completed i n  1926, mas constructed under  War Department 
permit  at t h e  p o i n t  of intersect ion uith t h e  St. Francis River.  Damaged in 
1938, it mas repaired and r e p l a c e d  w i t h  a c l o s i n g  levee composed of rolled 
f i l l .  The Levee croun mas s e t  a t  El. 229. 0 HGL. 

The o u t l e t  b a s i n  is a l s o  a reinForced concrete box constructed  s i m i l a r  to the 
intake b a s i n .  The d i s t a n c e  b e t ~ e e n  the i n t a k e  and outlet b a s i n s ,  or the base 
nidth or t h e  levee, is 172. 3 feet. The  bas la  a idens  from s i x t y  feet at the 
tubes to n i n e t y - s i x  feet downstream. Set a t  El, 190. 0 HGL, t h e  floor of t h e  
75. 5 f o o t  l ong  b a s i n  is n i n e  f e e t  below t h e  o u t l e t  of t h e  s iphon tubes .  The 
difference i n  e l e v a t i o n  betneen t h e  Eloor of t h e  i n t a k e  b a s i n  and the outlet  
b a s i n  f loor is 4. 3 feet. 

The t h r e e  s i p h o n  tubes  are each nine f e e t  I n  diameter and 228 feet long.  
Assembled i n  e i g h t  foot lengths a n d  electronically melded t o  reduce f r i e t i o a ,  
the completed  t u b e s  conform to the Bhape of the levee. The n i n e  foot 
sections are  three-e ighths  i n c h  t h i c k ,  w h i l e  the F l a r e d  i n t a k e  and outlet ends 
are one-half l n c h  t h i c k .  Structural  gtee l  a n g l e s  are employed as reinforcing 
bands t o  prevent  t h e  tubes from co l laps ing  under  h i g h  vacuum. The t u b e s  are 
anchored a t  t h e  summit of the levee, p i t h  a d d i t i o n a l  foot ings  l o c a t e d  at 
twen ty  foot  i n t e r v a l s .  Ereept for the summit foundat ion ,  the Footings have 
s l i d i n g  seats  to ellom for expansion and contrect ion o f  t h e  tubes  w i t h  
temperature changes.  The tube ends are supported on t h e  back mal l  of each 
bas in .  The tubes are a i r  t i g h t  and t h e  ends submerged i n  water i n  t h e  o u t l e t  
and i n t a k e  b a s i n s .  A nooden t r e s t l e  b r i d g e  s p a n s  t h e  s i p h o n  tubes. 
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The s i p h o n s  are primed by e x h a u s t i n g  t h e  a i r  f r o m  the three tubes w i t h  EI 

vacuum pump in an operating house. As the air is removed through v a l v e s  
located at t h e  h i g h e s t  point of each tube, uater f lows in a t  each end u n t i l  
the tube is F i l l l e d .  T h e  vacuum pump i s  then stopped. Because h y d r o s t a t i c  
rarce due t 0  g r a v i t y  is g r e a t e ~  on the  longer leg of the s iphon,  the water  
moves toward the loner v e s s e l ,  or t h e  o u t l e t  bas in .  Arter the flon is begun, 
i t  i s  self-sustaining. The f l o n  of water can o n l y  be regula ted  by operating 
one or more p i p e s  a t  a t i m e .  

Kachinery  for operating t h e  vacuum pumps is h o u s e d  i n  a one room, p e t a n g u l a r ,  
f~arne b u i l d i n g  located a d j a c e n t  and  to t h e  r e s t  of t h e  s iphon  t u b e s  and sauth 
of the trestle bridge. The h i p  roof  of t h e  operat ing house is s h e a t h e d  aith 
composition shingles  and t h e  m a l l s  are sheathed with novelty s i d i n g .  Rarter 
ends a re  exposed. Set  on the levee slope, the  b u i l d i n g ' s  concrete s l a b  
foundation rises from ground l e v e l  on the north e n d  t o  approx imate ly  three 
f ee t  h i g h  on t h e  sauth end. The s i n g l e  door i s  located  on the north edge of 
t h e  f a c a d e ,  ar n e s t  e l e v a t i o n ,  fna  doubl  t-hung, si x-over -s ix  windous, 
present1 y boarded over, frame a central1 y fixed Corps of Engineers p l a q u e  on 
t h i s  elevation, On the north and sauth elevations, single, c e n t r a l 1  y located 
double-hung, s ix -over -s ix  a indons  are t h e  on1 y f ea turcs. They a r e  a l s o  
boarded over. I d e n t i c a l  nindous on t h e  rear, or e a s t ,  e l e v a t i o n  flank three, 
six i n c h  d i a m e t e r  vacuum p i p e s  which  Lead t o  the automat ic  v a l v e s  an the 
s i p h o n  tubes .  O n l y  the window on the n o r t h  end of t h i s  elevation is boarded 
over. A s i x  inch diameter e x h a u s t  a ischarge p ipe  also pierces the mal l  belou 
t h e  aindou l o c a t e d  on t h e  south end of t h e  e l e v a t i o n .  
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Certifying official has considered the significance of this property in relation 20 other properties: 

nationally statewide locally 

Applieabk National Register Criteria 

Criteria Considerations (Exceptions) 

Meas of Significance (enter categories from instructions) Period of Signtftcance Significant Pates 
E n ~ i n e e r i n g  1926-1939 1926 
Transportation 1938-1939 

Cuttural Affiliation 
N / A  

I Significant Person ArchitectJBulder 
NJX Memphis District Office,  U,S. Army Corps 

of Eng ineers  

State significance of property, end justify crfteria, criteria oonslderations, and areas ana periods of significance noted abwe. 

The Harked Tree Lock and S i p h o n s  are nominated under Criteria A and C. Under 
C r i t e r i o n  A, the lock and s i p h o n s  acre essential elements in local  and 
n a t i o n a l  e f S o r t s  t o  m a i n t a i n  navigability O F  the St. F r a n c i s  River ,  as   ell a s  - to p r o t e c t  p roduct ive  resaurees and expanding settlements i n  t h e  r i v e r  b a s i n .  
They also represent t h e  increas ing  i n v o l v e m e n t  of the U.S. A r m y  Corps of 
Ensineers in the d e s i g n  and maintenance of flood control structures in the 
H i s s i s s ~ p p i  ValLey. From 1936, t h e  St. Franc i s  R i v e r  B a s i n  Flood C o n t r o l  

' Project was part of an a t t e m p t  to s t a n d a r d i z e  Local drainage and levee systems 
a n d  t o  formalize a consistent, unf f ied national f l o o d  control project. 
Although less than f i f t y  years old, the  Harked Tree S i p h o n s  are also 
si s n i  f icant under C r k  teri on C. According to Corps of Engi  ncess Mtnphi s 
D i s t r i c t  Office records , t h e  siphons are  an unexampled engineer ing structure 
and possibly the only s i p h o n s  of t h e i r  t y p e  i n  the Uni ted  S t a t e s .  Project 
engineers  continually seferred to the "pioneer nature" of t h e  project and to 
"an e n g i n e e r i n g  d e s i g n  w h i c h  is u n i q u e  in applicationm--1if tin$ a r i v e r  across 
a levee. In a d d i t i o n  t o  t h e i r  significance, t h e  s i p h o n s  Rere a l s o  
a s t o n i s h i n g l y  s u c c e s s f u l .  According t o  a 1983 Corps of E n g i n e e r s  
j u s t i f i c a t r o n  report on the repair  of the s iphons ,  t h e i r  operating e f f i c i e n c y  
of 97. 1 percent mas " n o t  t h o u g h t  to have been achievable under  c o n d i t i o n s  
other t h a n  those of l a b o r a t o r y  models. . . . ZFlor any s i p h o n  o v e r  an e a r t h  
embankment, o f  t h e  s i z e  and c a p a c i t y  of these barre l s  if such ex i s t ,  t h i s  
refinement of design has produced an efficiency nhjch is believed unique." 

I ELABORATION: 

In the t r a d i t i o n a l  flon of rrestuard movement, t h e  St. F r a n c i s  R i v e r  Basin mas 
shunned  by set t lers  a n d  regarded as an obstacle t o  progress end development. 
Scoured by the errant ~ a n d e r i n g s  of the Hississf ppi River in prehistoric 
times, the  area remained s p a r s e l y  populated i n + @  the late nineteenth and early 

9 
twentieth centuries. Early  travelers found a mate of saamps, ~ h a Z l 0 ~  lakes, 
and seemingly a i m l e s s  rivers and streams w h i c h  d e f i e d  meager, u n o r g a n i z e d  

See continuation sheet - 
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e f f o r t s  t a  reclaim t h e  fertile l a n d .  The B a s i n ' s  d r a i n a g e  problems mere 
i n t e n s i f i e d  by t h e  lieu Hadr id  Earthquakes of 1811-1812, as  caved banks and 
f e l l e d  trees along the St. Franc i s  and other rivers created v a s t  rafts ~ h i e h  
inundated large p o r t i o n s  of t h e  area and conv inced  observers of the d i s a s t e r ' s  
aftermath t h a t  the region had subsided, 

In 1836, a report to the S e n a t e  Committee on Commerce d e s c r i b e d  the course of 
the S t .  F r a n c i s  River from Cape Giradeau to Relena: "The greater part of the 
area . . . is covered by an immense morass, i n u n d a t e d  by the overf lorr ing  of 
t h e  ' F a t h e r  o f  Waters,' or submerged by t h e  rushing torrents from the 
neighboring hills. . . . These streams . . . spread over t h e  c o u n t r y ,  g i v i n g  
it t h e  appearance  of a v a s t  Lake over a h i c h  n a g n i f i c i e n t  f o r e s t s  of Cypress 

. and other gigantic trees wave t h e i r  branches i n  gloomy s o l i t u d e .  " Only the 
"lost h i l l s "  of Croaley' s Ridge dominated a region " a n n u a l L y  covered by water, 
and a t  all seasons by a heavy growth or timber [ a n d l  thick cane-breaks  closely 
in terwoven  by many p l a n t s  . . . "  

In 1 8 4 0  and 1842, original surveyors of these l ou lands  encountered broad 
expanses submerged u n d e r  t h r e e  to four feet of ~ a t e r  much of t h e  year. In 
a d d i t i o n ,  t i m b e r  and other groath often extended from one t o  one-and-a-half  
miles into the flooded areas .  Confounded i n  their a t tempts  to e s t a b l i s h  
section l i n e s ,  the surveyors i n s t e a d  meandered along t h e  edges of the 
impassab le  reaches  and listed large p o r t i o n s  of t h e  S t .  F r a n c i s  B a s i n  as l a k e s  
or "Sunk Lands'" on survey p l a t s .  The  largest such area in P o i n s e t t  C o u n t y  R a s  

Lake St .  F r a n c i s ,  ahich r e a c h e d  d e p t h s  of up to f i f t e e n  feet a s  the r i v e r  bed 
mas neared.  The lake, which began s i x  miles north o f  Harked Tree, \extended a 
d i s t a n c e  of twenty - four  miles and  broadened to a w i d t h  of t ~ e l v e  miles. 

H o s t  of the St. F r a n c i s  R i v e r  Basin was p a t e n t e d  under the 1850 Ssamp Land 
b e t .  Designed to h e l p  Arkansas and other states retrieve their  l o w l a n d s  f r o m  
f l o o d  R a t e r s  and impaired dra inage ,  the a c t  granted the states  a11 unsold 
federal  Lands judged "slramp and  ovesflowed l a n d s ,  u n f i t  t h e r e b y  for 
c u l t i v a t i o n .  " The intent of t h e  l e g i s l a t i o n  wes t o  allor t h e  s t a t e s ,  by s a l e  
of t h e  swamp lands, to r a i s e  revenue e x c l u s i v e l y  for t h e  c o n s t r u c t i o n  of 
l e v e e s  and d r a i n s  t o  reclaim t h e  lands. The Surveyor-General i n i t i a l l y  
approved 4 2 8 , b 2 0  acres of swamp lands in Poinsett County, the f i f t h  largest  
amount in  any Arkansas county. Land patented a s  swamp Land was s o l d  and 
auctioned for f i f t y  cents t a  $1. 25 p e r  acre. 

E a r l y  efforts a t  f l o o d  and drainage control mere s p o r a d i c  and largely futile. 
The fragile levees,  d e r i d e d  as "mud p i e s ,  " mere virtually useless d u r i n g  
M i s s i s s i p p i  R iver  floods which occurred r i  th relentless f r e n q u e n c y  in 1858, 
1862, 1867, 1 B82, 1884,  and 1890. Organized l evee  construction in t h e  Bas in  

m.7 began in 1893 wi th  t h e  formation or the St.  Francis Levee District, a h i c h  uas 
u n a b l e  t o  control an  equally d i s a s t e r o u s  flood on1 y four y e a r s  later.  The 
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1897 flood prompted some engineers t o  suggest to t h e  S e n a t e  C o m m i t t e e  on 
Commerce that the still largely unsurveyed St. Francis B a s i n  be depopulated 
and d i v i d e d  i n t o  a series of r e s e r v o i r s .  In the justification f o r  t h i s  
sugges t ion ,  Hi ssi ssi ppi  River  Commission Engineer J. A .  Ockerson explained:  
"He knon, in a general nay,  t h a t  (the Basin1 is  filled u i t h  s l o u g h s ,  swamps, 
and ridges, and that O n l y  about 15 per cent of it i s  c l e a r e d  l a n d .  " 

The Commerce Committee rejected Ockerson's  p l a n  as  impractical and continued 
t o  r e l y  on the j n c o n s t a n t  system o f  levees. Floods continued to occur, also, 
most n o t a b l y  in 1903, 1912,  1913, l sa5 ,  and 1916. H i t h  t h e  accumulation of 
d i s a s t e r ,  Congress finally responded. The Ransdell-Humphreys Flood Control 
A c t  of 191 T reaffirmed t h e  Federal  government' s committment to f l eod 
p r e v e n t i o n  and control, a l t h o u g h  t h e  $45 million appropriation was 
i n s u f f i c i e n t .  Local interests Acre encouraged by a provis ion  of t h e  a c t  ~ h i c h  
reduced t h e i r  c o n t r i b u t i o n  to o n e - h a l f  the cost  o f  f l ood  prevent ion n a r k s  i n  
t h e i r  area ,  from t h e  tno- thirds p r e v i o u s l y  r e q u i r e d .  

E r f o r t s  t o  control t h e  r i v e r  upstream only i n t e n s i f i e d  the s e v e r i t y  of  floods 
i n  t h e  unprotected a r e a s  d o n n s t r t a m .  T n  '1917, Senator T h a d d e u s  8.  Caraway 
+arned t h e  "prominent  men i n  Eastern Arkansasm that Hissauri i n t e n d e d  to 
d i v e r t  t h e  overflos from the Ozarks  a n d  " t u r n  t h e  entire column loose on 
Arkansas. '* Caraway c o u n s e l e d  Arkansans to seek an i n j u n c t i o n  against t h e  
Hissour5 improvement d i s t r i c t s  u n t i l  t h e  U n i t e d  S t a t e s  government c a n a l i z e d  or 
dredged the St. Francis River to control t h e  i n c r e a s e d  volume o f  water. R 
solemn editorialist for the Harked Z ~ g g  fribhne agreed and warned that, if the 
Missouri projects mere completed, " t h e  e n t i r e  S t .  P ~ a n c i s  basin mill become a 
wilderness of uater  . . . " 

?ai nage 
?ich er 
rn L L -  - 

I n  t h e  same year, w i t h  the renewed i n t e r e s t  'in f l o o d  prevention, t h e  Arkansas 
General Assembly passea Act 193, which created Drainage Di strict Number Seven 
i n  Poi n s e t t  County. The District b o u n d a r i e s ,  % h i  ch orisi n a l l  y encompassed the 
la n d s  between Crouley' s Ridge and t h e  St. F r a n c i s  R i v e r  and Lake, were amended 
in 1919 to eventual J y  i n e l u d e  140,000 acres in eastern P o i n s e t t  County. In 
1919, the District, one of the l a r g e s t  i n  t h e  country, began a s e r i e s  of 
ambi t ious ,  interrelated pro jects  designed to reclaim " t h e  lands t h e r e i n  by 
dl ! d i t c h e s  a n d  levees." The first concern mas management or Raters 
rr 1 ltered Polnset t  County from adjacent counties. On t h e  north boundary  
of r n e  county, Levees w h i c h  enclosed Lake St. Francis atre cont inued  from 
Craighead County ,  and, in t h e  northeast, Hississippi County' s D r a i n a g e  
District Number Seventeen floodnay was extended into t h e  Lake St. Franc i s  
floodmay. Even before t h i s  i n f l u x  of a d d i t i o n a l  water, in f lood periods  t h e  
-t. Francis River  left its channel near t h e  foot of Lake St .  Francis and 

Loned unchecked through Sand ,  Rillem, and F l a g  Sloughs ,  periadieally f l o o d i n g  - uch v a l u a b l e  agr icul tura l  land before it reentered i t s  channel near 

A i  t tsburg. 
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District Eng ineer  P r i d e  and F a i r l e y  of Blythawille, Arkansas, and Consulting 
Engineers E l l i o t t  and Rasmon Engineering Company of Hemphis, Tennessee, were 
i n s t r u c t e d  to  d r a f t  a comprehensive drainage p lan  f o r  the d i s t r i c t .  To 
s t a b i l i z e  and control t h e  tortuous St. Francis ,  Drainage District Number Seven 
p l a n n e d  ta strictly regulate the river's Flow north  of Harked Tree and d i v e r t  
overflon water t o  the Steep Gut  Floodway, a one mile wide  artificial, 20,000 
acre  channel  a h f c h  would be constructed from t h e  f o o t  of Lake St .  Francis to 
the Poinsett-Cross county Line. The d i s t r i c t  proposed t o  dam t h e  river about 
n i n e  miles n o r t h  of Harked T r e e  and  preserve a normal flow--2,600 c ,  f .  s. --in 
the orig inal  c h a n n e l .  A secondl channel  a n d  a loek n o u l d  m a i n t a i n  n a v i g a b i l i t y  
a t  the p o i n t  a closing l e v e e  mas established. Finally, a sill would be 
constructed across the floodnay entrance at a h e i g h t  of 210.25 feet above  Mean 
Gulf Level. T h e  o n l y  o u t l e t  for n a t e r s  below t h a t  l e v e l  mas the s l u i c e ~ a y ,  
~ h i l e  levees c h a n n e l e d  waters i n  excess of that l e v e l  down the floodnay. 

the St- F r a n c i s  R i v e r  mas designated n a v i s a b l e  to lappapello, Hissouri, and 
carried a c o n s i d e r a b l e  t r a f f i c  of lumber, log ra f t s ,  and boats. On J a n u a r y  4, 
1924, the Mar Department granted a permit to construct sluices, a lock and j ts 
approaches,  and a fLondaay sill an t h e  condition that D r a i n a ~ e  District Humber 
Seven maintain t h e  normal f l o ~  of t h e  river i n  t h e  o r i g i n a l  channel. On 
September 21, 1923, t h e  HeRill iams Construction Company of Memphis n a s  awarded 
a contract t o  b u i l d  Improvement Number 89--a s lu i ceway ,  o r  g a t e d  conrrete box 
a h l c h  contained four barrels ef g h t  Eeet by s i x  feet in diameter, two hundred  
feet  long. The s l u i c e w a y ,  which  c o s t  approrimatel y $50,000,  regulated the 
volume of river Flow through the closing levee. On Harch 25, 192&,  HcFlilliams 
also r e c e i v e d  t h e  contract  for Improvement  Number 88, a loek  n h i c h  nou ld  a l low 
r i v e r  t r a f f i c  to cont inue  around t h e  s l u i c e w a y .  The Steep Gut Flooduay, lock, 
and s l u i c e n a y  were completed i n  1926, just prior to the f l o o d  of 19271 n h l c h  
destroyed many o f  the Drainage District's levees. 

I n  1928, i n  r e s p o n s e  to the p r e v i o u s  year ' s  d e v a s t a t i n g  over f low,  Congress 
approved the Flood Control Act,  a h i c h  Formalized t h e  J a d n i n  P l a n  for f l o o d  
control in t h e  H i s s i s s i p p i  Valley. The p l a n ,  espoused by Edgar dadwin, C h i e f  
oF the Corps o f  Engineers, again rejected t h e  r e v i v e d  scheme for conver t ing  
t h e  St- Francis Basin into a reservoir. Instead, Jaduin recommended raising 
the Basin's levees an average o f  three-and-one-half f e e t  above t h e i r  current 
grade and increas ing  the width of t h e  S teep  G u t  Flooduay t o  two riles. The 
improvements mere completed by 1934 and enab led  the f l o o d n a y  to carry tmice 
i ts  p r e v i o u s  f l o n  a t  the same stage.  

S a t $  sf a c t i o n  m i  th t h e  men improvements mas tempered by f a t a l  probl ems 
experienced nith the s l u i c e n a y  i n  the prev ious  year. In 1933, f o r t y  Eeet  o f  
the o u t l e t  end of t h e  s lu i cemay  broke and dropped t o  a t h i r t y  degree angle, 
which  caused a p o r t i o n  of t h e  levee t o  col lapse .  A row of piles constructed 
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t o  p ~ o t e e t  the l evee  from further c a v i n g  permitted t h e  c o n t i n u e d  o p e r a t i o n  of 
t h e  damaged s l u i c e s a y  u n t i l  1935. fn t h a t  year, the F l o o d  Control Act was 
amended to  i n c l u d e  the St. Francis and Little Rivers in its protection, and an 
i n s p e c t i o n  of the s lu icemay  by t h e  Corps OF Engineers  i n  O c t o b e ~  revealed t h e  
levee had seriously eroded. F l o a  U B S  stopped and n a v i g a t i o n  of s i x t y - f o u r  
miles o f  t h e  St. F r a n c i s  River Prom Harked free to Rittsburg was e f f e c t i v e l y  
ha1 ted.  

The District 's  levees and other projects sustained damage in t h e  1937 f l o o d  
and, i n  April 1338, t h e  J a d a i n  P l a n  was amended t o  i n c l u d e  the $21, 700, 000 St. 
F r a n c i s  R iver  Basin Flood Control P r o j e c t  i n  Fissouri and Arkansas. T h e  
p r o j e c t ,  under t h e  direction of' U. S. Dis tr ic t  Engineer H a j o r  Daniel Noee, mas 
designed t o  protect one m i l l i o n  acres i n  Arkansas, end i n  P o i n s e t t  County  
i n c l u d e d  repair and s trengthening  or ez i s t i  ag levees and construction of new 
l evees  on the S t .  Franc i s  and Lit t le  Rlrers. 

1 

Flon of t h e  St. F r a n c i s  R i v e r  betneen Marked Tree and R i t t s b u r g  remained 
i n t e r r u p t e d  and river t r a f f i c  disrupted, however. Before t h e  damage t o  t h e  
s l u i c e n a y ,  l o c k i n g s  t h r o u g h  t h e  companion Sack  averaged 750 per month. 
Logging interests threatened a lansui t if' n a v i g a t i o n ,  ha1 t e d  s i n c e  October 
'1936, nas not restored. f n December 1937, the Corps of Engineers began w h a t  
mere l n t e n d e d  to be permanent repairs  t o  t h e  s lu icetray .  On May 7 ,  1938 ,  a s  
Corps and Drainage District personnel aorked to r e p a i r  the sl ui eewa y ,  h i g h  
waters  c r e v a s s e d  t h e  levee and washed o u t  a n i n e t y  foot gap. The s l u i c e w a y  
s e t t l e d  and was damaged beyond r e p a i r ,  t h e  District'  s hydroelectric p l a n t  was 
destroyed, and n e a r l y  20100 acres were f looded.  Over  t h e  n e x t  two weeks, up to 
e i g h t  hundred men, many f som t h e  National Re-employment Service,  aorked 
d e s p e r a t e l y  to stabilize the levee and prevent f u r t h e r  damage. By October, 
the break n s s  f i n a l l y  r e p a i r e d ,  the remains of t h e  s l u i c e w a y  removed, and t h e  
r i v e r  dammed, i t s  f l o ~  again d i v e r t e d  down t h e  floodway. 

According to Corps Engineers, the sluicenay and Isvee failed because they mere 
constructed on an u n d e r l y i n g  s t r a t a  of Eine  s a n d s  which tended to become 
" q u i c k "  ahen saturated. The o n l y  d a t i s f  actory sluicemay replacement employed 
celLuLar sheet piling in the f o u n d a t i o n ,  which  mas judge# prohibit5 veky 
e x p e n s i v e .  Because of the cost, 89 well as  concern f o r  t h e  safety of the 
l evee  and  a n y  structure on the u n c e r t a i n  foundat ion ,  the Memphis District 
Corps of Engineers Office announced i t  mould permanently dam t h e  levee gap, 
but, " i n s t e a d  o f  passing n a t e r  under or through t h e  dam, n a t e r  m i l l  be 
s i p h o n e d  over it. " 

From December 1938 to  June 1939, Memphis District Engineers Hoce, Major James 
D. dndrens Jr. , Capt. F, J. U i l  son, George C. Ross, and Lt. C. L. Evans  d e s i g n e d  
and i n s t a l l e d  t h e  Harked Tree Siphons. In a d d i t i o n ,  A. B. Raod and Fade 
Barnett  of the Senerage and Hater Beard o f  t h e  C i t y  o f  Hen Orleans s e r v e d  a s  
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c o n s u l t i n g  engineers .  Constructed  in the Memphis D i s tr i c t  shops  under the 
/ s u p e r v i s i o n  of Ross, t h e  three, n i n e  foot  diameter, 228 feet: long, 
., electronically melded steel tubes mere among " t h e  l arges t  in the a e r l d . "  A t :  a 
J cost o f  $215,000, t h e  s i p h o n s  were $72,000 cheaper t h a n  a s a t i s f a c t o r y  
J culvert. Because o f  t h e  size of the s i p h o n s ,  there mas little existing data 

w' on their probable action or effectiveness. According to Andreus, " t h e  
h y d r a u l i c  design became one o f  a pioneer nature l a r g e l y  based on sound 
reason ing  rather than precedent." A t  least one engineer expressed 
reservations about  t h e  Corps' seasoning. A t  e meeting of t h e  Board of 
Direc to r s  o f  Drainage District Wurnber Seven,  L. L. Ridinger ,  C h i e f  Engineer for 
t h e  District s t a t e d  h i s  p a s t  experience w i t h  s iphons had proven they nere not  
s a t i s r a c t o r y .  

On June 7,  '1939, t h e  s i p h o n s  mere placed in operat ion.  On June 8, hundreds  o f  
spectators,  including engineers from Bashington,  D. C. , and  licksburg, 
H i s s i s s i p p i ,  a t t e n d e d  the  d t d i c a t i o n  barbecue and fish fry. As Peggy Wilson, 
daughter  of Capt .  A i l  son, christened the Harked Tree  S i p h o n s  mi t h  champagne, 
C u r t i s  Peney, p r e s i d e n t  o f  t h e  board of directors  or the d r a i n a g e  district, 
pulled the s w i t c h  to start  the flow. A correspondent for the HgrtzgP Irge 
I r h b u ~ e  rrho witnessed t h e  dedication increduZousLy reported: " k  w h o l e  river 
mas lifted 30 Feet across a dam and d e p o s i t e d  on t h e  other s i d e . ' '  Tn h i s  
address, Hoce described t h e  project a s  t h e  o n l y  siphons of their t y p e  i n  the 
n o r l d  andl as "unique  i n  t h e  annals of engineering. '" 

In J u l y  and  August 1939, tes ts  o f  the new s iphons  proved a l l  reservations 
about their operation Rere groundless. The tests, conducted by t h e  Memphis 
District Office and the U.S. laterways Experiment Station, revealed the 
siphons operated 20 percent more e f f i c i e n t l y  than anticipated. Hodel t e s t s  
OF the "pioneer"  p r o j e c t  rere not conducted u n t i l  1941,  by R i c h a r d  A. Harltey 
Jr. a t  the nassachusetts I n s t i t u t e  or Technology. 

Constructed by the Corps of Engineers  for Drainage District Number Seven, t h e  
s i p h o n s  h a v e  been operated a n d  ma in ta ined  by the District since 1934. 
Emphasi z i n g  the experimental  n a t u r e  of t h e  s i p h o n s ,  o p e r a t i n g  and maintenance 
procedures mere never formal ized  and hare  been the subject  o f  some 
controversy. The lock is no longer used, In 1971, its old c h a n n e l  mas f i l l e d  
and t h e  levee extended across the lock. 

T h e  St. F r a n c i s  R i v e r  is no longer n a v i g a t e d  by log  r a f t s  and steamboats and 
t h e  o r i g i n a l  j u s t i f i c a t i o n  f o r  the l o c k  and s iphons is no longer v a l i d .  f n 
t983, however, a Carps o f  Engineers justification report on the r e p a i r  of the 
siphons recognized a number o f  additional benet'its provided by their 
con ti nuance. Because abandonment o f  the s i p h o n s  mould permanent1 y d i v e r t  the 
St. F r a n c i s  R i v e r  doan i t s  floodway, t h e y  provide for preservation of t h e  o l d  

I - c h a n n e l .  The s i p h o n s  also facilitate control of t h e  St. F r a n c i s  Lake For 
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recreational purposes, such as  sport f i s h i n g  and h u n t i n g ,  and f o r  commercial 
f i s h i n g .  They a l s o  have a role in f l o o d  control ,  p r o v i d i n g  some "flood f i g h t  
c a p a b i l i t y "  in emergency operations for relief or t h e  f loodray ,  and benefit 
" l a k e  farming" in the floodway, d e l s y i n g  the l a k e  r ise  and prolonging t h e  
short crop season in t h e  affected area. 

T h e  Harked Tree Lock and S iphons  rere essential e l e m e n t s  in t h e  St. Franc i s  
R iver  B a s i n  Fl nod Control Project ,  a major component i n  t h e  P. S. Army Corps of 
Engineers f l ood  control p l a n  f o r  the H i s s i s s i p p i  R iver  Valley. The Harked 
Tree S iphons  a r e  also a u n i q u e  e n g i n e e r i n g  achievement and ,  accord ing  to Corps 
eng ineers ,  t h e  o n l y  s i p h o n s  of their type in the U n i t e d  S t a t e s .  
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Verbal Boundary Description 

The boundary of the Idarked Tree Lock and Siphons is shown as the s o l f d  line on  the 
accompanying map entitled "General Flan, Marked Tree Lock and Siphons." 

17 see continuation gheet 

Boundary Justification 

The beundaries of the nominated dis tr ic t  contain the structures and buildings 
most closely associated hfstorically with navigation and flood c o n t r o l  of the 
St. Francis River: the lock, the siphons and their basins, the operating 
houses f o r  both structures, and she closing levee connecting the  structures. 
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