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FOREWORD ..- 

This document i s  an Environmental Report on the Memphis 

L ight ,  Gas and Water D i v i s i on  I n d u s t r i a l  Fuel Gas Demon- 

s t r a t i o h  Plant. This r epo r t  was prepared f o r  Memphis 

L ight ,  Gas and Water D i v i s i on  f o r  submission t o  the 

U. S. . . Department o f  Energy under. Contract ET-77-C-01-2582.. 

This document i s  Volume I 1  o f  a three-volume Environ- 

. mental Report. volume I consists o f  the Summary, 

' ~ n t r i d u c t i o n  , and the ~ e s c r i  p t i o n  o f  the proposed 

Action. Volume I 1  consists o f  the Descr ipt ion o f  

the   xi st in^ Environment. Volume 111 contains the 

Environmental Impacts o f  the proposed Action, M i  ti - / 

ga t ing '  Measures and A1 te rna t i ves  t o  the Proposed 

Action. . . .  



REVISIONS TO THE ENVIRONMENTAL REPORT 

November, 1979 

As a r e s u l t  o f  review comments on the August, 1979 Environmental Report by the 

Department o f  Energy and Oak Ridge National Laboratory and the completion of 

the a i r  q u a l i t y  moni tor ing program i n  September, 1979, i t  became necessary t o  

issue numerous page rev is ions t o  the o r i g i n a l  document. , These rev is ions 

'address a1 1 questions and concerns o f  the Department o f  Energy; The i r  i n -  

corporat ion w i l l  permit  approval o f  the Environmental Report by the government. 

Revisions have been noted by: (a) i d e n t i f y i n g  each revised page i n  the upper 

r i g h t  hand corner w i t h  "Revised November 197911, (b) underscoring a1 1 new t e x t  

w i t h  a broken l ' ine,  and (c) l o ca t i ng  each revised l i n e  w i t h  the l e t t e r  "R" i n .  

. . the  r i g h t  hand margin. Pages ind icated "Revi sed November 1979" bu t  appearing 

wi thout  ''R's" . i n  the margin resu l ted  from t e x t  re loca t ion  required by a previous 

rev is ion.  

The next  page 1 i s t s  the page number f o r  a1 1 pages revised from the o r i g i na l  

Report. The holder o f  t h i s  document should replace a l l  o r i g i n a l  pages c i t e d  

on a page-by-page bas is 'w i th  the revised pages. 
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SECTION 3.0 

ENVIRONMENTAL SETTING 

. The proposed s i t e  o f  the ' ~ n d u s t r i a l  Fuel Gas Demonstration P lant  (IFGDP) i s  

located on a small peninsula extending eastward i n t o  Lake McKeller from the 
l south shore. The peninsula i s  located west-southwest o f  the City o f  Memphis 

near the  confluence o f  Lake McKeller and the Miss iss ipp i  River. The environ- 

mental s e t t i n g  o f  t h i s  s i t e . a n d  the region around t h i s  s i t e  i s  reported i n  

terms o f  physical,  b i o l og i ca l  and human descr ipt ions.  Wi th in  the physical  

descr ipt ion,  t h i s  r epo r t  d iv ides the envfronmental s e t t i n g  i n t o  sections on 

physiography, geology, hydro1 ogy, water qual i t y  , cl'imatology , a i r  qual i ty  

and amb.ient noise. The b i o l og i ca l  desc r ip t ion  i s  d iv ided  i n t o  sections on 

aquatic and t e r r e s t r i a l  ecology. F i na l l y ,  the human environment descr ip t ion 

i s  reported i n  sections on land use, demography, socioeconomics, cu l t u re  and 

v isua l  features. 

This sect ion concludes w i t h  a discussion o f  physical  environmental constra ints.  

Regional and on-si t e  physiographic features are described . . i n  t h i s  sect ion as 

they apply t o  . the . po ten t i a l  impacts o f  the proposed IFGDP. 

3.1.1 REGIONAL . . PHYS-IOGRAPHY 

The s i t e  i s  located i n  the center o f  the "Mississippi  Embayment" region i n  

the Gu l f  Coastal Plain. Figure 3-1 i s  a generalized physiographic map of the 

northern Miss iss ipp i  embayment. The Tennessee River, located approximately 

50 mi les east o f  the s i t e ,  almost coincides w i t h  the boundary between two o f  

the great  physiographic provinces o f  the United States: (1) the I n t e r i o r  Low 

Plateaus t o  the east o f  the Tennessee River ( i n  cent ra l  Tennessee ca l l ed  the 

Highland R i m  Plateau) and (2) the Gul f  Coastal Plain. (1 
I 
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Figure  3-1. General i z e d  Physiographic Map o f  
t h e  Nor thern M i s s i s s i p p i  Embayment ( 2  



Four major surface forms occur w i t h i n  the  reg ion t h a t  l i e s  between the  Missis-  

s i p p i  and t h e  Tennessee Rivers: (1) Residual Ridge, (2) Tennessee-Missi ss ipp i  

Divide, (3) H i l l s  o f  Erosion and (4) A l l u v i a l  Region. (2) 

Residual Ridge -- Extending northward from the  M iss i ss ipp i  River  i n t o  south- 

western McNairy County, Tennessee, i s  a r i d g e  about h a l f  a m i l e  wide. The 

r i d g e  subsides toward the  north. 

, 
Tennessee-Mississippi D iv ide -- Th is  d i v i d e  i s  the  h igh land j u s t  west o f  

the  Tennessee River. It forms t h e  h ighest  p a r t  o f  western Tennessee and rep- 

resents the remnant o f  the  o r i g i n a l  p la teau surface. Th is  d i v i d e  separates 

the  shor t  and steep eastward-flowing r i v e r s  t h a t  empty i n t o  t h e  Tennessee 

River  from the  low grad ient  and broad va l l eys  forming westward-flowing r i v e r s  

t h a t  empty i n t o  t h e  M iss i ss ipp i  River. 

H i l l s  o f  Erosion -- Extending from the western p a r t  of Hardeman County north-  

ward t o  Henry County i s  an unusual ly h i l l y  b e l t  composed o f  H o l l y  Springs 
' 

sand (discussed i n  Sect ion 3.2.1.1 - Eocene' time). The f l a t  tops o f  many o f  

these h i l l s . a r e  p a r t s  o f  the  o l d  p la teau surface. Owing t o  the  sandy, porous 

nature o f  the  ground, r a i n  water r e a d i l y  s inks in toe the  permeable sands and 

has no t  y e t  eroded them. Any slopes formed by stream c u t t i n g  are s'ubject, 

however, t o  r a p i d  erosion. The loose sand washes eas i l y ,  and the slopes are 

q u i c k l y  eaten away. Thus, the  f l a t  tops o f  the  h i l l s  remain unaltered, wh i le  

the  slopes are steep and deeply inc ised.  

A l l u v i a l  Region -- Lying a t  the  f o o t  o f  the  Chickasaw B l u f f s ,  t he  western 

boundary o f  the  slope o f  western Tennessee, i s  t h e  M iss i ss ipp i  River  f lood-  

p l a i n ,  a low t r a c t  covered by the  extremely h igh waters o f  the  M iss i ss ipp i  

River. Nowhere i n  western Tennessee i s  t h i s  p l a i n  very wide. 

3.1.2 ON-SITE TOPOGRAPHY 

The IFGDP s i t e  i s  located i n  the  a l l u v i a l  reg ion o f  the  nor thern  M iss i ss ipp i  

Embayment. This s i t e  i s  near ly  f l a t ,  w i t h  the exception o f  several h i l l y  



.. 
areas formed as a r e s u l t  o f  depos i t ing  dredge spoi 1 s f +om dredging a c t i v i t i e s  

i n  the  Lake McKellar channel. . The normal pool e leva t ion  o f  the M iss iss ipp i  

River i s  185 f e e t  above mean sea l eve l  (msl). E levat ion a t  the  s i t e  i s  approx- 

imately 200 f e e t  above mean sea l eve l .  I n  comparison, a t  the TVA A l l en  Gener- 

a t i n g  P lant  and the i n d u s t r i a l  development on Presidents I s l a h d  adjacent t o  

Lake McKellar, e levat ions reach 240 f e e t  above mean sea leve l .  A t  F u l l e r  

State Park, located approximately 3.5 k i lometers southeast o f  the s i t e ,  the  

e leva t ion  o f  the Memphis B l u f f s  i s  315 f e e t  above mean sea leve l .  





3.2 GEOLOGY 

Geologic features, mineral resources, so i  1 s and se ismic i t y  are described i n 

t h i s  sect ion. 

3.2.1 REGIONAL GEOLOGY 

The geology i n  the reg ion has been described thoroughly. Most o f  the 

in format ion i n  t h i s  sect ion comes from Reference 1. 

Western Tennessee i s  s i t ua ted  i n  the p a r t  o f  the  Gu l f  Coastal P l a i n  commonly 

ca l  l e d  the  M iss iss ipp i  Embayment. This embayment i s  a down-warped t rough,  o f  

Paleozoic rocks p i t c h i n g  gen t l y  t o  the south, whose upper end i s  i n  southern 

I l l i n o i s  and whose ax is  roughly para1 l e l s  the Miss iss ipp i  River, bu t  l i e s  a 

few mi les  west o f  it. This trough has been f i l l e d  w i t h  sediments o f  Cretaceous 

and Eocene age t h a t  r e s t  on the o lder  rock f l oo r .  The Paleozoic rocks crop 

ou t  around the  per iphery o f  the trough. Table 3-1 i s  a general ized s t r a t i -  

graphic.  column o f  the  geologic formations i n  western Tennessee, which 1 i s t s  

the  formations, t h e i r  era  and system (age). I n  the subsequent sect ion a shor t  

desc r ip t ion  o f  formations i s  g iven i n  a descending age order. 

3,2.1.1 HISTORICAL GEOLOGY , 

The in format ion provided i n  t h i s  sect ion i s  quoted from Reference 1. 

Paleozoic t ime -- The geologic h i s t o r y  o f  western Tennessee, as recorded i n  

the exposed rocks o f  the area, begins w i t h  Mohawkian time, o r  the middle o f  

the Ordovician period. During t h i s  t ime, western Tennessee was a p a r t  o f  an 

in land  sea t h a t  covered much o f  the i n t e r i o r  Uni ted States. The western shore 

o f  the land t o  the east j u s t  crossed the eastern boundary by the s ta te .  The 
. . 

r i v e r s  from the low- ly ing land t o  the east brought t o  t h i s  sea l imy  mud, which 

the currents and waves spread out  i n  broad f l a t  layers  over the sea f l o o r ,  

forming the 1 imestones and shales o f  today. I n  l a t e  Ordovician time, the Cin- 

c i n n a t i  arch began t o  form. This was a low dome t h a t  extended from Cinc innat i ,  



GENERAL IZED STRATIGRAPHIC COLUMN OF THE GEOLOGIC FORMATIONS I N  WESTERN TENNESSEE 
. - . . - - .- , . . . .. . . . - . - . . . . . . . . . 

Recent. 

Paleozoic. 

Pleistocene. 

Carboniferous. 

Carboniferous or  
Devonlan. 

' Pl locene. 

Eocene. 

Upper cretaceous. 

Mississippian. 

Mississlpplan or  
Upper Devonlan. 

Middle Devonlan. 

Subdlvisfons I 
A1 luvlum. I 
Loess. 

Gravel (some o f  the te r race q y  
be Pleistocene). 

Jackson formatlon. 

Ho l l y  Springs sand. 
0 U 

Ackerman formatlon. 

Porters Creek clay.  

I 

Owl Creek tongue. 

Coon Creek tongue. 71 
Selma clay. . I 

- 

Tuscaloosa fonnatlon. 

St. Louls Itmestone. 

Fo r t  Payne cher t .  

Rldgetop shale. 

Chattanooga shale. 

Pegram limestone. 

Camden chert .  

. - 
(continued) 



TABLE 3-1 (Continued) 

f 

Era 

I 

Paleozolc. 

Paleozoic. 

System 

Devonian. 

S i lu r ian .  

S l lu r lan .  

Ordovlclan. 

Serles 
- 

Lower Devonian. 

Upper Ordovlclan 
(Clnclnnattan).  

- 
~ i d d l e  Ordovician 

(Mohawkian) 

Subdlvlsions I 
Harrirnan chert. I 
Qual l  llmestone. I 

I Decaturv i l le  chert .  I 
Birdsong shale. I 

I 

F l a t  Gap llmestone ' 
Aleirber. 

01 l v e  Bear Branch 1 lmestone. 
H i l l  member. 

f o r -  : 

I 1 Ross 1 imestone member I 
I Rockhouse shale. I 

Decatur limestone. 

Lobe ly l l  l e  shaly limestone 
member. 

I met-her. 

Dlxon ear ly  llmestone I m d e r .  1 
6 1 Yaldron c lay  member. 
c I 
.- 
C) 

Laurel 1 lmestone member. 

member. 

Lego I lmestone men6er. 1 

Brass f i e l d  llmestone. . I 
Fernvale fonnation. 

Arnhelm 1 lmestone. - -- - . . - 

Herml tage f o m t l o n .  
J 



Ohio, t o  Nashv i l le ,  Tennessee. As a  r e s u l t ,  t he  reg ion  southwest o f  N a s h v i l l e  

was a1 so g e n t l y  r a i s e d  above sea l e v e l ,  and i t remained as a  1  ow- ly i  ng 1  and 

mass u n t i  1  S i  1  u r i a n  t ime, when t h e  sea once more covered i t s  comparat ively 

l e v e l  surface. 

. A  long pe r iod  o f  depos i t ion  fo1,lowed. Owing t o  s l i g h t  movements o f  t h e  e a r t h ' s  

surface, minor o s c i l l a t i o n s  i n  t h e  shore 1  i n e  took  p lace,  and from t ime t o  

t ime d i f f e r e n t  p a r t s  o f  thO area were l i f t e d  s l i g h t l y  above sea l e v e l  and 

were then submerged again. Hence, t h e  beds o f  l imestone and shale t h a t  were 

l a i d  down i n  Niagaran t ime are no t  continuous over the  area;and t h e i r  t h i c k -  

ness va r ies  from p lace t o  place. The mate r ia l  brought t o  the  sea i n  t h i s  

t ime d i d  n o t  d i f f e r  very much from t h a t  o f  t he  Ordovic ian per iod .  The 

~ i l  u r i a n  system fo l lowed the  Ordovic ian system. 

A t  t h e  end of t h e  S i l u r i a n  per iod,  t h e  reg ion  was r a i s e d  s l i g h t l y  above sea 

l e v e l  and subjected t o  moderate erosion, so t h a t  t h e  sea t h a t  re tu rned  i n  

e a r l y  Devonian t ime spread over an extremely f l a t  l imestone country,  deposi t -  

i n g  newer l imestone on t h e  o ld.  Throughout t h e  Devonian per iod ,  g e n t l e  warp- 

i n g  caused t h e  sea t o  change i t s  p o s i t i o n  a t  i n t e r v a l s .  Ea r l y  i n  Devonian 

time, t h e  submerged p o r t i o n  o f  western Tennessee rose above water, b u t  toward 

t h e  end o f  t he  Lower Devonian, the  water from the  Appalachian t rough inundated 

the  area. Then fo l lowed another b r i e f  emergence, and again t h e  waters swept 

i n  from t h e  south. Another p e r i o d  o f  emergence and eros ion fo l lowed and was 

terminated when t h e  Chattanooga Sea spread over Tennessee. Dur ing much of 

t h e  M iss i ss ipp ian  t ime, t h e  r i v e r s  brought sediment t o  t h e  sea. 

Some t ime a f t e r  t h e  end o f  t he  M iss i ss ipp ian  epoch, t h e  reg ion  was 1  i f t e d  

above sea l e v e l  and so remained u n t i  1. Cretaceous time. 

Cretaceous t ime -- It was n o t  u n t i l  Upper Cretaceous t ime  t h a t  downwarping 

o f  the, land a long an axis ,  approximately co inc iden t  w i t h  the  present  M i s s i s s i p p i  

R iver  al lowed the  sea to' submerge t h i s  region.   he downwarping caused a  tilt- 

i n g  o f  t he  land mass t o  t h e  southwest, thus increas ing t h e  g rad ien t  of t h e  

streams, which began t o  r a p i d l y  erode t h e  deeply weathered l a n d  and c a r r y  



much coarse mater ia l  toward t h e i r  mouths. The drainage was t o  the southwest 

f o l l ow ing  ' the s t r uc tu ra l  fo lds.  Along the shore, these streams bu i  1 t del tas,  

'which cons t i tu te  what i s  known as the Tuscaloosa formation. The coarse mate- 

r i a l  was dropped near the land, and the f i n e r  mater ia l  was ca r r i ed  seaward. 

The Cretaceous Tennessee River was the l a rges t  o f  these streams and con t r i -  

buted much mater ia l  t o  the Tuscaloosa del ta.  Continued warping caused the 

sea t o  gradual ly  transgress the land. The coarser mater ia ls  were deposited 

over the gravel downstream. So Tuscaloosa t ime changed i n t o  Eutaw time, and 

more o f  the land was covered by the sea. During the Tuscaloosa and Eutaw 

epochs, western'Tennessee.was never deeply submerged, and much o f  the deposi- 

t i o n  was subareal. Later, the sea covered the area t o  a shallow depth. The 

r i v e r s  were no longer ac t i ve  and flowed t o  the northwest. I n  the shallow 

waters, marine l i f e  swarmed, and the deposits then formed consisted o f  l ime- 

stone contain ing abundant f o s s i l  remains. Minor warping caused o s c i l l a t i o n s  

i n  the shore 1 i ne  so t h a t  condi t ions o f  sedimentation were l o c a l l y  d i f f e ren t .  

A s l i g h t  e levat ion o f  the area followed, and the waters became so shallow 

t h a t  waves could reach and erode the bottom. The s.ands t h a t  washed t o  the 

sea were swept from place t o  place and show much cross-bedding. 

Eocene.time -- The great  d ias t roph ic  movements t h a t  convulsed much o f  North 

America a t  the end o f  the Cretaceous per iod d i d  not  g rea t l y  d i s t u rb  the Mis- 

s i ss i pp i  Embayment region. It was gent ly  elevated above sea l eve l  and exposed 

t o  erosion. Some o f  the mater ia l  t h a t  had been deposited dur ing Cretaceous 

t ime was removed. I n  Eocene time, the sea c rep t  up the embayment, inundated 

a r e l a t i v e l y  leve l  surface and penetrated as f a r  nor th  as southern I1 1 ino is .  

The reg'ion was submerged,to on ly  moderate depth; i n  southern Tennessee lime- 

stones were deposited, bu t  toward the nor th  g l  auconi t i c  sands were deposited. 

This phase caused the deposi t ion o f  f i n e  clay. Shark tee th  have been found 

i n  t h i s  c lay  from wel l  d r i l l i n g s  a t  Jackson, Tennessee. Then, the sea receded, 

and a per iod o f  erosion followed, good ,evidence o f  which i s  found i n  the basal 

c lay  conglomerates o f  the Ho l l y  Springs formation. 

The sea returned i n  Lower Wilcox t ime bu t  d i d  not  reach as f a r  up the embay- 

ment nor  d i d  i t a t t a i n  as great  a depth as i t had before. L i t t o r a l  and 



estuar ine condi t ions prevai led,  and the sand and c lay  'brought i n  by the streams 

were swept. along by strong currents and l a i d  down i n  i r r e g u l a r  cross-bedded 

deposits. These condi t ions preva i led u n t i  1  the end of. W i  l cox  t ime ,  when the 

.region once more became land. During Jackson time, swamp condi t ions ex is ted  

over the area south and west o f  Tennessee and covered the westernmost p a r t  of 

t h i s  state.  Sand, c l ay  and l i g n i t e  were deposited. 

Eocene. t o . r ecen t  t jme -- By the end o f  Eocene time, a l l  o f  Tennessee was d ry  

land, and. the r i v e r s  began t o  erode the recen t l y  deposited sand and c lay.  

As these deposits were unconsolidated, they y ie lded  r e a d i l y  t o  the 'e ros ive  

ac t ion  o f  the streams, and thus much o f  the mater ia l  was ca r r i ed  away. Though 

erosion was ac t i ve  from the end o f  the Eocene epoch u n t i l  Pliocene time, the 

area was not  reduced t o  a  peneplain, and therefore,  the subsequent format ion 

was l a i d  down on an . i r regu la r  surface. 

Some t ime dur ing theP l iocene  epoch, the land was su f f i c , i ' en t l y  lowered t o  a l low 

the heav i ly  loaded streams t h a t  came from surrounding 'highlands t o  cover the 

~ area w i t h  sand and gravel.  The exact condi t ions o f  depos i t ion are no t  known, ~ bu t  i t  i s  probable t h a t  the mater ia l  was derived from high land where erosion 
1 was ac t i ve  and was ca r r i ed  by streams o f  h igh gradient  and large t ranspor t ing  
I I 

! power. The eroded mater ia l  was dropped as a subarea1 deposi t  on the low- ly ing  

lands where the f low o f  the streams was checked and t h e i r  t ranspor t ing power 

g rea t l y  reduced. 
- 

I n  Pleistocene time, the northern p a r t  o f  the United states was covered by 

cont inental  i c e  sheets, which advanced and re t rea ted  i n  accordance w i t h  the 

changes i n  cl imate. The great  quan t i t i es  o f  water '1 iberated by the me1 t i n g  

i c e  ca r r i ed  large amounts o f  g l a c i a l  debris, which was spread out  as outwash 

p l  a i  ns o r  ca r r i ed  down the r i v e r s  and deposited on. t h e i  r f 1  oodpl a i  ns. When 

these deposits were dry, wind l i f t e d  the f i n e  s i l t y  mater ia l  and dropped i t  

on adjacent regions. Such w i  nd-transported mater ia l  , c a l l  ed 1  oess , was 1 a i d  

down i n  the ' land i n  western Tennessee. .Erosion had been resumed i n  t h i s  area 

a f t e r  the deposi t ion o f  the Pliocene gravel,  and i t  was on an i r r e g u l a r  erosion 

surface t h a t  the loess was deposited. A t  the end o f  the ~ l e i s t o c e n e  epoch 

ac t i ve  erosion cu t  through the loess deposits i n  many places. 



The streams soon adjusted t h e i r  channels, bu t  i n  comparatively recent  t ime, a 

s l i g h t  u p l i f t  has caused them t o  in t rench  themselves a few feet .  

3.2.1.2 STRUCTURES 
I 

The Paleozoic rocks, i n  general , 1 i e  f l a t ,  a1 though they have been elevated 

and depressed many times. The shape o f  the rock f l o o r  of the upper Miss iss ipp i  

Embayment was described as a spoon, w i t h  the t i p  extending northward i n t o  

I l l i n o i s  and the other h a l f  under ly ing Tennessee and Kentucky. The younqer 

sediments o f  the  Cretaceous and Eocene age were deposited i n  successive layers  

on t h i s  surface, and the slope o f  these beds i s  t h a t  o f  the under ly ing f l o o r .  

The p la teau o f  western Tennessee has a general downslope t o  the northwest, 

b u t  i n  the northwestern p a r t  o f  the area the land r i s e s  again, forming the 
I 

high t r a c t  i n  the  western p a r t  of Obion County. Surface warping has elevated 

t h i s  t r a c t  u n t i l  . i t s  general l e ve l  i s  about 100 f e e t  higher than the general 

surface l eve l  o f  the south. 
I' 

3.2.2 GEOLOGY OF THE SITE 

The IFGDP s i t e  i s  p r i m a r i l y  covered w i t h  dredged mater ia l  from ~ a k e  McKel l a r .  

The s o i l s  beneath the s i t e  are  genera l ly  a l luv ium deposited by the  M iss iss ipp i  

River. A subsurface i nves t i ga t i on  was conducted.during 1978, and the locat ions 

o f  the borings are shown i n  Figure 3-2. (I2) Sections A-A and B-B are shown 

i n  Figures 3-3 and 3-4. These sect ions i l l u s t r a t e  the composition o f  the 

layers  o f  s o i l  from 0 t o  80 f e e t  below the surface. 

Two bor ings from the s o i l s  i n ves t i ga t i on  penetrated deeper than the remainder; 

these were bosings 9A and 14A, which reached depths below the surface o f  282 

f e e t  and 267 feet ,  respect ive ly .  The approximate s t r a t i g raph i c  p r o f i l e s  ob- 

ta ined  from these borings are shown i n  Figure 3-5. The elevat ions shown i n  

Figure 3-5 are approximate, pending a f i e l d  survey. I n  general, these pro- 

f i l e s  show the s i t e  t o  be comprised o f  layered mater ia l  as fo l lows:  dredged 

mater ia l  from 6 t o  10 fee t ,  20 t o  40 f e e t  o f  sand and gravel ,  40 t o  80 f e e t  



the Generalized Subsurface Soil 
Profiles for Sections A-A and B-B, 
respectively. --- - 

SOIL TEST BORING 

Presidents Island 

Figure 3-2. Boring Location Plan 



- 
Figure 3-3. .Generalized Subsurface Profile along Section A-A. 
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Figure 3-5. Generalized Subsurface Profile along Section C-C (see . 

Figure 3-2) ' 
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o f  f i n e  sand, 25 f e e t  o f  sand and coarse grave l ,  a r e l a t i v e l y  t h i n  l a y e r  o f  

s i l t y  c l a y  and 15 f e e t  o f  f i n e  sand. 

A t  an e l e v a t i o n  o f  approximate ly .60 f e e t  above mean sea l e v e l ,  a very  dense 

s i l t y  c l a y  was encountered and cont inued t o  approximately 50 f e e t  below mean 

sea l e v e l  (a t o t a l  o f  110 f e e t )  a f t e r  which t h e  Memphis Sands o r  "500-foot" 

sands began. Based upon data supp l ied  i n  t h e  l i t e r a t ~ r e ' ~ )  and o b ~ e r v a t i o n s  

w h i l e  ' d r i  1'1 ing ,  it' i s  probable t h a t  t h i s  i s  t h e  sand used by t h e  C i t y  o f  Mem- 

p h i s  f o r  t h e i r  p r imary  supply o f  d r i n k i n g  water. 

The dashed l i n e s  on F igure  3-5 are  in tended t o  show r e l a t i v e  changes i n  eleva- 

t i o n  between s i m i l a r  s o i l s .  Considering the  h i s t o r i c a l  v a r i a t i o n s  i n  r i v e r  

l e v e l ,  l o c a t i o n  and depos i t i on  o f  g l a c i a l  ma te r i a l ,  t h e  two bor ings a re  very  

s i m i l a r .  

3.2.3 MINERAL RESOURCES 

Mineral  resources i n  t h e  reg ion  are  scanty. Although the  c l a y  product ion  

p r e s e n t l y  i s  l i m i t e d  t o  Henry County, t he re  are  c l a y  depos i ts  i n  o the r  p a r t s  

of western Tennessee. The sand deposi ts  o f  western Tennessee are very  l a r g e  

and var ied,  and the  q u a n t i t y  . . o f  b u i l d i n g  sands i s  almost un l im i ted .  Road 

/ b u i l d i n g  ma te r ia l  i s  p l e n t i f u l  i n  much o f  t h e  area. The che r t s  o f  t h e  Devonian 

and M iss i ss ipp ian  age , tha t  o c c u r ' i n  Benton, Decatur and Hardin Counties form 

good road ma te r ia l .  The t e r r a c e  gravel  i n  t h e  v a l l e y  o f  t he  Tennessee R iver  

and the  Pl iocene grave l  a l so  form good road mater ia l . .  

The M iss i ss ipp i  River  i s  a source o f  ;and and gravel .  Dredged mater ia l '  from 

p o r t i o n s  o f  t h i s  r i v e r  p rov ide  good f i l l  ma te r ia l .  

Low-grade phosphate rock  occurs i n  Decatur County; and t r i p o l i ,  a weathering 

product  o f  t he  F o r t  Payne che r t ,  and S t .  Louis 1 inestone a re  found i n  Hard in  

County. A1 though i r o n  ore  has been worked i n  Decatur County, i t  i s  ' doub t fu l  

t h a t  t he  q u a n t i t y  and qual ' i  ty warrant  e x p l o i t a t i o n  by modern methods. Some 

o f .  t he  1 imestones o f  t he  area, might  be used as po l i shed  stone, and o thers  



cou ld  be used i n  the  manufacture o f  cement. Deposits o f  these raw mate r ia l s  

are  so abundant throughout the  Uni ted States, however, t h a t  e x p l o i t a t i o n  de- 

pends l a r g e l y  on the  p rox im i t y  o f  markets o r  on cheap t ranspor ta t ion .  (1 

. A t  t he  IFGDP s i t e ,  there  are no known deposits o f  minerals. The on ly  known 

sand and gravel  quarry w i t h i n  t h e  v i c i n i t y  o f  t h i s  s i t e  i s  located on Presi -  

dents Is land,  approximately 5 mi les  northeast  o f  the  ,/ s i t e .  

3.2.4 SOILS 

The IFGDP s i t e  i s  mainly covered w i t h  dredged.materia1. On approximately 20 

acres (12.5 percent o f  s i t e )  located i n  the  western edge o f  the  s i t e ,  there  

occurs a natura l  s o i l  named Crevasse f i n e  sand (I3) by the S o i l  Conservation 

Service (SCS). The SCS describes t h i s  s o i l  type as fo l lows:  "This s o i l  

occurs along the  M iss i ss ipp i  River, as t r a c t s  40 t o  100 acres i n .  s ize.  It 

has the  p r o f i l e  described as t y p i c a l  f o r  the  ser ies.  Most areas have a hum- 

mocky surface. Crevasse f i n e  sand has a very low ava i lab le  water capac i ty  

and, consequently, i s  extremely droughty. It i s  s l i g h t l y  a c i d  t o  neu t ra l  i n  

r e a c t i o n  and i s  f looded every few years. Only small areas have been cleared. 

Most o f  the  c leared area i s  i d l e  o r  i n  bermudagrass pasture. Droughtiness 

l i m i t s  the  choice o f  crops t o  small gra in,  pasture and other crops t h a t  grow 

i n  w i n t e r  and spr ing  when moisture i s  most p l e n t i f u l .  Some o f  these so i  1s 

support woodland. The t rees  are mainly cottonwood, b lack  w i l l o w  and hack- 

berry.  I n  places, the  sand i s  t h i n ,  al though i t  i s  moderately good f o r  cot-  

tonwood and b lack  w i l low.  Because o f  droughtiness, the  loss  o f  a f o u r t h  t o  

a h a l f  o f  t h e  seedl ings i n  both p lanted and natura l  stands i s  t o  be expected. 

The droughty nature o f  t h i s  s o i l  l i m i t s  the  choice o f  p l a n t s  t h a t  can be 

grown t o  prov ide food f o r  w i l d l i f e .  Suitab.1e p lan ts  are those t h a t  grow i n  

sp r ing  and w in te r  when a v a i l a b l e  moisture i s  most p l e n t i f u l .  Small w in te r  

gra ins  grow we l l  i f  f l ood ing  i s  no t  severe. Sunflowers and sorghum a lso  grow 

we1 1 ."(13) Descr ipt ions o f  the  s o i l s  a t  the  s i t e ,  beneath and i n c l u d i n g  the 

dredged mate r ia l ,  and t h e i r  chemical and phys ica l  p roper t i es  are g iven i n  

Sect ion 3.3.2.2. 



3.2.5 SEISMICITY 

Seismic events are  r a ted  according t o  the  maximum i n t e n s i t y  i n  the area o f  

the epicenter  ( o r i g i na t i ng  locat ion) .  The i n t e n s i t y  f o l  1 ows the  modi f ied 

Me rca l l i  I n t e h s i t y  Scale and i s  a measure o f  the damage caused by the  event. 

Table 3-2 gives the  Me rca l l i  I n t e n s i t y  Scale.and the  expected damage f o r  

each i n t ens i t y .  'Damage done by an earthquake i s  r e l a t ed  t o  the  energy re-  

. leased a t  the epicenter  and the distance from the epicenter. Other important  

fac to rs  inc lude the geologic s e t t i n g  o f  the area, the frequency o f  the  seismic 

waves, the depth o f  the epicenter  and the  amount o f  earthquake resistance 

bu i  1 t i n t o  man-made structures.  The more commonly known Richter  Magnitude 

Scale i s  a measure o f  energy released a t  the epicenter  o f  the earthquake. 

Table 3-3 compares the modi f ied Merca l l i  I n t e n s i t y  Scale and the Richter  

Magnitude Scale. 

I 

The Memphis area i s  located i n  Zone 3 o f  the U.S. Seismic Risk Map (15) as 

shown i n  . Figure . 3-6. An earthquake corresponding . . t o  0.19 g* motion can occur 

a t  the s i te (16)  as shown i n  ~ i i u r e  3-7. An earthquake o f  0.19 g corresponds 
' (17) t o  a magnitude o f 6 . 3  on the Richter  Scale as i s  shown i n  ~ i ~ u r e  3-8. 

\ 

Under the in f luence o f  i s o t a t i c  ti 1 t i n g ,  the Miss iss ipp i  Embayment contains 

I o l d  f a u l t  zones t rend ing northeast-southwest and northwest-southeast. A north-  

I east-southwest i n f e r r e d  f a u l t  1 i ne  along the B ig  Creek f a u l t  zone apparently 

I cont ro ls  the Miss iss ipp i  River course from the Obion River 75 miles northeast  

. o f  Memphis t o  the  Arkansas River 100 mi les southwest o f  Memphis. A second 

in fe r red  f a u l t  zone, the White' River f a u l t  zone, t rend ing northwest-southeast 

from the White.River i n  Arkansas past  Helena, Arkansas, toward Meridian Missis-  
(15) s i p p i ,  passes approximately 25 mi les  southwest o f  the s i t e .  

1 .  ' .  
,. 1 

With in  20 k i lometers o f  the proposed IFGPD, four  seismic events r e g l s t e r i n g  

, 
I V  o r  greater  on the ,modi f i e d  Mercal l  i scale were reported. (I8) These events 

were as fo l lows:  (1) March 30, 1922, centered 12 k i lometers southwest o f  the 

* See L i s t  o f  ~ b b r e v i a t i o n s  f o r  d e f i n i t i o n .  



TABLE 3-2 

I V .  

V I  . 

V I I .  

V I I I .  

IX. 

MODIFIED MERCALLI INTENSITY SCALE AND EXPECTED DAMAGE FOR EACH 

INTENSITY (AFTER C. F. RICHTER, 1958) (14) 

Not f e l t .  Marginal and long-per iod.e f fec ts  o f  la rge earthquake. 

F e l t  by persons a t  res t ,  on upper f loors,  o r  favorably placed. 

F e l t  indoors.. Hanging objects swing. V ib ra t ion  l i k e  passing o f  
l i g h t  trucks. Duration estimated. May no t  be recognized as an 
earthquake. 

Hanging objects swing. V ibra t ion l i k e  passing o f  heavy trucks; o r  
sensation of a j o l t  1 i ke a heavy b a l l  s t r i k i n g  the wal ls .  Standing 
motor cars rock. Wimdows, dishes, doors r a t t l e .  Glasses c l i n k .  
Crockery clashes. I n  the upper range o f  I V ,  wooden wa l l s  and frames 
creak. 

F e l t  outdoors ; d i r e c t i o n  estimated. Sleepers wakened. L iquids 
disturbed, some sp i  11 ed . Small uns tab1 e objects d i  spl  aced o r  
upset. Door .swing, close, open. Shutters, p ic tures move. 
Pendulum clocks stop, s t a r t ,  change ra te .  

F e l t  by a1 1 . Many fr ightened and run outdoors. Persons wal k ing un- 
s tead i l y .  Windows, dishes, glassware broken. Knickknacks, books, 
etc., o f f  shelves. Pictures o f f  wa l ls .  Furn i ture  moved o r  
overturned. Weak p l as te r  and masonry D cracked. Small be1 1s r i n g  
(church, school ) . Trees, bushes shaken. 

D i f f i c u l t  t o  stand. Noticed by d r i ve r s  o f  motor cars. Hanging 
objects quiver. Furn i ture  broken. Damage t o  masonry D, inc lud ing 
cracks. Weak chimneys broken a t  r o o f  l i n e .  F a l l  o f  p las ter ,  loose 
br icks ,  stones, t i 1  es , cornices (a1 so unbraced parapets and 
a rch i tec tu ra l  ornaments). Some cracks i n  masonry C. Waves on 
ponds; water t u r b i d  w i t h  mud. Small s l i des  and caving i n  along sand 
o r  gravel banks. Large b e l l s  r ing .  Concrete i r r i g a t i o n  di tches 
damaged. 

Steering o f  motor cars af fected.  Damage t o  masonry C; p a r t i a l  
col lapse. Some damage t o  masonry B; none t o  masonry A. Fa1 1 
o f  stucco and some masonry wal ls .  Twist ing, f a l l  o f  chimneys, 
fac to ry  stacks, monuments, tower, elevated tanks. Frame houses 
moved on foundations if not  bol ted down; 1 oose panel wal l  s thrown 
out. Decayed p i 1  i ng  broken o f f .  Branches broken from trees. 
Changes i n  flow o r  temperature of springs and we1 1s. Cracks i n  
wet ground on steep slopes. 

~ e n e r a l  panic. Masonry D destroyed; masonry C heav i ly  damaged, 
sometimes w i t h  complete col lapse; masonry B ser ious ly  damaged. 
(General damage t o  foundations). Frame structures,  if not  

(Conti nued) 
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, . TABLE 3-2 (Continued) 

bol ted,  s h i f t e d  o f f  foundations.. Frames racked. Serious damage 
.to rese rvo i r s .  Underground pipes broken. Gonspicuous cracks i n  
'ground. I n  a l l u v i a t e d  areas sand and mud ejected, earthquake 
founta ins,  sand c r a t e r  .. 

X.  Most masonry and frame s t ruc tures  destroyed w i t h  t h e i r  foundations. 
Some we1 I - b u i  1  t wooden s t ruc tu res  and br idges destroyed. Serious 
damage t o  dams, d ikes , embankments. Large 1  andsl ides. Water thrown 
on banks o,f canals, r i v e r s ,  lakes, etc.  Sand and mud s h i f t e d  
h o r i z o n t a l l y  on beaches. and f l a t  land. R a i l s  bent  s l i g h t l y .  

X I .  R a i l s  bent  g r e a t l y .  Underground p ipe l i nes .  completely o u t  of serv ice .  

X I I .  Damage near ly  t o t a l .  Large rock  masses displaced. L ines o f  s i g h t  
and l e v e l  d i s to r ted .  Objects thrown i n t o  t h e  a i r .  

Masonry A, By C,D, are.  s p e c i f i e d  by R ich te r  as fo l lows:  

Masonry A. Good workmanship mortar and design; re in fo rced ,  e s p e c i a l l y  
l a t e r a l l y  , and bound together  by us ing  s t e e l  , concrete, e tc .  ; designed 
t o  r e s i s t  l a t e r a l  forces. 

Masonry B. , Good workmanship and mortar; re in forced,  b u t  no t  designed 
i n  d e t a i l  t o  r e s i s t  ' l a t e r a l  forces.  

Masonry C. 0 r d i  nary workmanship and mortar;  no extreme weaknesses 
l i k e  f a i l i n g  t o  t i e  i n  a t  corners, b u t  n e i t h e r  r e i n f o r c e d \ n o r  designed 
aga ins t  h o r i z o n t a l  forces. 

Masonry D. Weak mater ia ls ,  such as adobe; poor mortar;' low standards 
o f  workmanship.; weak h o r i z o n t a l l y .  



TABLE 3-3 

RICHTER MAGNITUDE SCALE AND APPROXIMATE MERCALLI INTENSITY 

SCALE EQUIVALENTS (AFTER RICHTER, 1958) (14) 

Richter  Mercal 1 i 
Magnitude I n t e n s i t y  

5 V I  - V I I  

6 V I I  - V I I I  



, . 

Damage 
1-1 0 None. 

j I Minor 

1-i ' 2  Moderate 

3 w ~ r  * s i t e  Locat ion Scale of M i  1 es 1 

(1 5) Figure 3-6. Seismic Risk Map o f  t he  Uni ted States 
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Fi.gure 3-8. Approximate Relation Between Earthquake Magnit de and 
Energy Release and Epicentral Acceleration (17 ! 



s i t e ,  r eg i s te r i ng  on the Mercal l  i scale; (2) November 26, 1923, centered 

13 ki lometers nor th  o f  the s i t e  r eg i s te r i ng  V I  on the. Merca l l i  scale; 

(3) Ju ly  3, 1934, centered 6 ki lometers northeast o f  the s i t e  r eg i s te r i ng  I V  

on the' Me rca l l i  scale; and (4) January 26, 1958, centered 13 ki lometers east 

of the s i t e  r eg i s te r i ng  V on the Mercal li scale. 

An event r eg i s te r i ng  I V  on the Mercal l  i scale can be f e l t  indoors by many 

peop.le and, as l i s t e d  i n  Table 3-2, w i l l  d i s t u rb  dishes, windows and doors. 

An event r eg i s te r i ng  V on the Mercal l  i scale can be f e l t  by most people and 

w i  11 cause breakage o f  dishes, windows and weak p las te r .  An event reg is te r -  

i n g  V I  on the Mercal l  i scale can be f e l t  by a1 1 people and w i  11 cause p l a s t e r  

and weak chimneys t o  f a l l .  

Recurrence data ' f o r  the Memphis region i ndi'cate t h a t  a f e l t  seismic e v e n t  of 

magnitude V I  on the Mercal li scale w i l l  occur s i x  times per 100 years on the 

average and w i l l  r e s u l t  p r i m a r i l y  from seismic events centered near New Madrid, 

Missouri , approximately 165 k i  lometers north-northeast o f  the s i t e .  (l 8, Ref- 

erence 18 concludes: ' "1t i s  f u r t he r  concluded t h a t  the maximum c red ib le  earth- 

quake. expected t o  occur i n  the area w i l l  have a Richter  Magnitude o f  2.4 (epi- 

cen t ra l  Mercal li 'intensity o f  X) and w i l l  have a r e p e t i t i v e  occurrence about 

.every 500 t o  700 years." 
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3.3 HYDROLOGY AND WATER QUALITY 

Hydrological .and water qua1 i ty character i  s t i c s  o f  the surface water bodies 

and the groundwater resources i n  the  v i c i n i t y  o f  the IFGDP s i t e  are described 

i n  th i 's  sect ion. Major emphasis was placed on those charac te r i s t i cs  t h a t  

apply i n  the assessment o f  impacts o f  the proposed p l a n t  on these hydrological  

and water q u a l i t y  resources. 

3.3.1 SURFACE WATER . 

Three major surface water bodies are located w i t h i n  the v i c i n i t y  o f  the pro- 

posed IFGDP s i t e :  (1) the Miss iss ipp i  River, (2) Lake McKellar and (3) Non- 

connah Creek. Hydrological charac te r i s t i cs  o f  these water bodies, as we11 

as water qua l i t y ,  are discussed i n  t h i s  section. Users o f  these water re- 

sources a i ~ d  dischargers i n t o  them w i t h i n  3 m i  i e s  o f  the proposed s i t e  are 

1 i sted. 

Hydrological and water q u a l i t y  charac te r i s t i cs  of the Miss iss ipp i  River are 

discussed i,n t h i s  sect ion. Users o f  t h i s  r i v e r  and dischargers i n t o  it are 

a lso  l i s t e d .  

3.3.1.1.1 GENERAL DRAINAGE DESCRIPTION 

The Miss iss ipp i  Riyer i s  the l a rges t  d ra inagebas in  i n  the Uni ted States, 

d ra in ing  a ' t o ts1  area o f  1,244,000 square m i  1 es(' ) .  i nc l  udi  ng approximate1 y 

932,735 square mi les as i t passes the.mouth o f  Lake McKellar a t  r i v e r  m i l e  

(RM) 725.5. The r i v e r  a t  t h i s  p o i n t  i s  wal led i n  between f l o o d  con t ro l  levees 

on the west s ide in.Arkansas and the levee p ro tec t i ng  Frank C. .Pidgeon Indus- 

t r i a l  Development on the east s ide o f  the r i v e r  as shown i n  Figure 3-9. 

These levees are p a r t  o f  the U.S. Army Corps o f  Engineers Miss iss ipp i  River 

main-stem levee system t h a t  extends along both banks o f  the r i v e r  f o r  over 

2000 m i  1es. (2) High water i s  confined between the  east and west levees a t  

Memphis t o  a wid th  o f  10,000 feet .  



Figure  3-9.. ~ i s s i s ~ i ~ ~ i ,  : ~ i v e , r  i n  t he  V i c i n i t y  o f  t he  IFGDP S i t e  
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The Loosahatchie River ( r i v e r  m i l e  737), d ra in ing  742 square mi les,  and Wolf 

River ( r i v e r  m i l e  735), d ra in ing  819 square miles, enter  the M iss iss ipp i  

River upstream o f  Memphis (.Fi,gure 3-9). These are minor t r i b u t a r i e s  t o  the 

r i v e r  con t r i bu t i ng  ayerage . f lows o f  600 to .  800 cubic f e e t  per second (cfs) 

t o  the .main stem o f  the Miss iss ipp i  River. Nonconnah Creek, another minor 

t r i b u t a r y  d ra in ing  182 square mi les w i t h  an average f l ow o f  l ess  than 100 

cubic f e e t  per second, enters 'through Lake McKellar, a  man-made backwater 

arm o f  the M iss iss ipp i  R i ve r  (Figure 3-9). 

3.3.1.1.2 WATER USE 

The Miss iss ipp i  River i s  not  used d i r e c t l y  f o r  domestic o r  i n d u s t r i a l  pur- 

poses w i t h i n  3  mi les  o f  the p l a n t  s i t e  since groundwater provides the major 

source o f  water f o r  d r i nk i ng  and i n d u s t r i a l  uses. The r i v e r  system i n d i r e c t l y  

suppl i e s  coo l ing  water t o  the Tennessee Val l e y  Au thor i t y '  s  (TVA) A1 l e n  Gener- 

a t i n g  Plant,since t h i s  p l a n t  drains i t s  coo l ing  water from Lake McKellar. 

. . . . 

The . M iss iss ipp i  . .  R iver  ca r r i es  tremendous volumes o f  water pas t  Memphis, w i t h  

an average f l ow passing Memphis o f  360,000 cubic f e e t  per' second (c fs )  o r  about 

232,674.mi l l ion ga l lons per day (mgd), 

Seven p o i n t  source elements cons is t ing  o f  f i v e  i ndus t r i es  and two wastewater 

treatment p l an t s  discharge i n t o  the M iss iss ipp i  River near the p l a n t  s i t e  a t  

a  combined f l ow  o f  722.22 m i  11 i o n  gal lons per day. These dischargers are 

l i s t e d  i n  Table 3-4 along w i t h  t h e i r  e f f l u e n t  f l ow and pe rm i t t i ng  status.  

S ix ty -n i  ne pe rcen t  o f  t h e  t o t a l  e f f  1  uent i s cool i n g  water from the A1 1  en 

Generating Plant ,  and 30 percent i s  from the Memphis North and South Waste- 

water Treatment Plants. , O f  these p o i n t  source elements, a1 1  b u t  the Memphis 

North Wastewater Treatment P ian t  have NPDES p e r h i t i  t o  discharge t o  the  Mis- 

s i s s i pp i  River. 

3.3.1.1.3 LOW AND HIGH FLOW ESTIMATES 

Flow data from the Uni ted States Geological Survey (USGS) recorded a t  the 

West Memphis gage ( r i v e r  m i l e  734.8) f o r  the per iod  1950 t o  1978 were used 



POINT SOURCE DISCHARGERS INTO THE MISSISSIPPI RIVER, LAKE MCKELLAR AND 

NONCONNAH CREEK WITHIN 3 MILES OF THE IFGDP SITE 

Ef  f 1 uent Flow 
D i  scharqer (mgd) 

MISSISSIPPI RIVER 
I 

I n t e rna t i ona l  Harvester Company 1.620 

Meeman Shelby s t a t e  Park 0.100 

T. E. Maxson Wastewater Treatment P lant  
(Memphis South) 80 

Memphis North Wastewater Treatment P lant  135 

A l l en  Generating P lan t  500 

City o f  West Memphis 

Chemform Corporat ion 

TOTAL - 

LAKE MCKELLAR 

AMOCO O i  1 Company 

Armour & Company, Inc. 

C a r g i l l  Corn P lan t  

C a r g i l l  Soybean P lant  ' .  

CBI Nuclear, Inc. 

General E l e c t r i c  Company' 

A l l en  Generating P lant  Ash Pond 

F i  b e r f  i ne 

U. S. S. Agri-Chemicals 

. . TOTAL - 3.06 

* NO NPDES Permit on f i l e  

** ~nmon i to red  storm water drainage o r  runoff 

Monthly batch release . 

NPDES Permit being w r i t t e n  

A Tennessee State Discharge Permit 

NPDES Permit 

(Conti nued) 

3-30 



TABLE 3-4' (Continued) 

E f f l uen t  Flow 
Discharger . (mgd) 'NPDES Permit 

NONCONNAH CREEK 

A i r  Products & Chemicals 

Burk-Hal 1 Paint  Company 
. . 

Central 'Soya 

Conley Frog & Switch 

Federal compress' & Warehouse 

Fruehauf ~ o r p o r a t  i on 

Gul f  O i  1 sales Terminal 

Hunt-Wesson Foods, Inc.  

Ke 1 1 ogg Company 

Memphis Compress & Storage 

Memphis ~ l ~ w o o d  Corporation 

. M f  ss-Ark-Tenn Packaging Corporation 

PNB Corporation 

Pro-Serve, Inc. 

Ripley Indus t r ies  

Standard Redi-Mix Concrete 

S t .  Louis. - San Franci sco Rai 1 road 

Carruthers Redi-Mix 

Hack' s Crossroads Lagoon 

Windyke country Club . . 

Car r ie r  Excavation . . Company 

Construct ion ~ggrega tes  , I n c .  

Del ta  Ref in ing Company 

* No NPDES Permit on f i l e  

** Unmoni tored storm water drainage o r  runo f f  

7, Monthly. batch release 

tt NPDES Permit being w r i t t e n  

A Tennessee State Discharge Permit 

(Continued) 

3-31 



TABLE 3-4 (Continued) 

Discharger 

NONCONNAH 'CREEK (Cont i nued) 

~ e f  i ned Metal i (Memphis Lead) 

Standard Brake Shoe 

Be1 l a  V i s t a  Country Club 

~ o l  i day Inns (Ol.ive Branch l.ndusl 1 Park) 

Joseph Schl i t z  Brewing Company 

MLGW, A l l en  S ta t ion  

MLGW, L i  chterman S ta t ion  

MLGW, Sheahan S ta t ion  

American E l e c t r i c '  Corporat i  on 

I l l i n o i s  Central - Gul f  Rai l road 

TOTAL 

* No NPDES Permit .on f i l e  

** Unmonitored storm water drainage o r  r uno f f  

Monthly batch release " 

E f f l u e n t  Flow 
(mgd) NPDES Permit 

tt NPDES Permit be i  ng w r i t t e n  

A Tennessee Sta te  Discharge Permit. 



t o  est imate the r e l a t i onsh ip  between r i v e r  f l ow (cubic f e e t  per second) and 

r i v e r  pool e leva t ion  i n  feet  above mean sea leve l .  This r e l a t i onsh ip  i s  

shown by the stage-discharge curve i n  Figure 3-10. A comparison was made 

between the USGS gage ( r i v e r  m i l e  734.8') upstream o f  Lake McKellar and the 

next  USGS r i v e r  gage 20 mi les downstream t o  determine the average slope ele-  

vat ion.  The average slope o f  the e n t i r e  r i v e r  i s  0.4 f o o t  p e r  m i l e  which 

should cause a  3: t o  4 f o o t  drop i n  e leva t ion  from West Memphis, around Presi-  

dents Is land,  t o  the  mouth o f  Lake McKellar (Figure 3-9). The actual  drop 

i n  e leva t ion  i s  approximately 2.5 feet  from mean sea l eve l .  Using the Ten- 

nessee Chute gage located i n  Lake McKellar below Nonconnah Creek (Figure 

3-9) and the average slope e levat ion,  an estimated re l a t i onsh ip  between 1  ake 

e leva t ion  and r i v e r  f l ow a t  the mouth o f  the lake was calculated.  This e s t i -  

mated curve i s  shown i n  Figure 3-10. River cross-sect ion a t  the  USGS West 

Memphis gage was used t o  est imate v e l o c i t y  o f  the r i v e r  a t  d i f f e r e n t  eleva- 

t i ons ,  and t h i s  curve i s  a lso  shown i n  Figure 3-10. For a  p a r t i c u l a r  lake 

e leva t ion  a d j a c e n t t o  the IFGDP s i t e ,  the Miss iss ipp i  River discharge and 

v e l o c i t y  proximate t o  the. s i t e  can be estimated by en te r ing  the graph w i t h  

the lake elevat ion.  . . 

I 

. . 

Maximum ,instantaneous f l ow a.t the West Memphis USGS gage was 2,020,000 cubic . 

f e e t  per second recorded on February 7, 1937, a t  a  r i v e r  e levat ion o f  232.22 

f e e t  above mean sea l eve l ,  and minimum instantaneous f l ow was 78,000 cubic 

f e e t  per  second on August 25, 1936, a t  a  r i v e r  e leva t ion  o f  183.92 f e e t  above 

mean sea 1  eve1 . The average. f l ow past  Wemphi s  i s  .360,000 cubic feet  per 

second. 

' ~ennes iee  Chute gage records f o r  the  durat ion o f  i t s  existence (1950 t o  1978) 

were used t o  compute an elevat ion/ t ime o f  du ra t ion  curve f o r  the M iss iss ipp i  

River a t  the mouth o f  Lake McKellar as shown i n  Figure 3-11. The curve shows 

the h igh and low e leva t ion  extremes and the percent dura t ion o f  these extremes. 

Percent du ra t ion  ind ica tes  the  percent o f  t ime an e levat ion taken o f f  the 

curve i s  no t  exceeded. 



----. Estimated R iver  Flow Proximate, 
t o  the  mouth o f  Lake McKel l a r  ; 
(RM 725.5) . . .  

100,000 1 - River Flow Measured a t  West 
Memphis Gage . - .  (RM . . .  734.8) 1 

- I. * - E s t i m a t e d  R iver  V e l o c i t y  a t  - 
- t he  West Memphis Gage (RM 734.8)' - 

50,000. I I I I. 1 1 
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Lake McKel lar E leva t ion  ( f e e t  above msl) 

F igure  3-10. Estimated E leva t ion  Flow and ~ ~ l o c i t ~  Re la t ionsh ip  f o r  t h e  M iss i ss ipp i  R iver  
a t  t he  USGS Gage (RM 734.8) and Downstream a t  the  Mouth o f  Lake McKel l a r  
(RM 725.5), 1950 t o  1978 
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Figure 3-1 1 . Elevat ionITime Durat ion Curve o f  t he  M iss i ss ipp i#  R iver  Near 
Lake McKel lar as Measured on the  Tennessee Chute Gage, 1950 
t o  1978 



A hydrograph o f  monthly average values f o r  the  p e r i o d  1950 t o  1978 was com- 

p i l e d  using data from the Tennessee Chute as shown i n  Figure 3-12. Data i n  

t h i s  f i g u r e  i n d i c a t e  t h a t  the  h ighest  lake and r i v e r  stages occur from March 

t o  May, and low stages occur from August t o  November. 

3.3.1.1.4 FLOOD RECORD AND FLOOD CONTROL 

5 
Flood f l o w  frequencies f o r  the  M iss i ss ipp i  River  near the  proposed IFGDP 

. . s i t e  were determined using the  Pearson Type I11 d i s t r i b u t i o n  w i t h  l o g  t rans-  - 
format ion o f  data obtain'ed from the  USGS gage a t  West Memphis ( r i v e r  m i l e  

734.8). F igure 3-13 shows the 3-day h igh- f low frequency and Figure 3-14 shows 

t h e  3-day low-f low frequency f o r  the  M iss i ss ipp i  River  upstream a t  the  West 

Memphis gage. The Pearson Type I11 l o g  p l o t s  r e l a t e  frequency t o  f l ow  i n  a 

p a r t i c u l a r  r e t u r n  per iod,  and du ra t ion  o f  f l ow  can then be accura te ly  pred ic -  

ted. For example, the  Q3-20, the  once-in-20-year, 3-day consecutive h igh  o r  

low f low, can be determined from these p l o t s .  

The U. S. Army Corps o f  Engineers (U. S. ACE) d i d  a f l ow  frequency ana lys is  

f o r  the  M iss i ss ipp i  River  from USGS f low data along w i t h  upstream r e s e r v o i r  

capaci ty  and backwater p r o f i l e s .  From t h i s  analys is,  t he  U. S. ACE ca lcu la ted  

the 2-, 5-, l o - ,  25-, 50- and 100-year instantaneous f loods (maximum f lood ,  

not  a d a i l y  average) a t  the  proposed IFGDP s i t e .  This f l o o d  ser ies  i s  shown 

on the r a t i n g  curve i n  Figure 3-15 and summarized i n  Table 3-5. Also shown 

i n  Table 3-5 i s  the  IFGDP f l o o d  and the r i v e r  e leva t ion  and f l o w  t h a t  c u r r e n t l y  

causes f l ood ing  a t  the  proposed IFGDP s i t e .  Based on the  log-Pearson Type I11 

p l o t s ,  f l o o d i n g  a t  the  cu r ren t  s i t e  occurs approximately 1.05 t o  1.25 years, 

when r i v e r  e levat ions  approach 205 f e e t  above mean sea l e v e l  and r i v e r  discharge 

is 'approx imate ly  825,000 cubic f e e t  per  second. 

Under present  cond i t ions  a t  the  proposed IFGDP s i t e ,  as the M iss i ss ipp i  River  

r i s e s ' i n  e leva t ion  up t o  210 f e e t  above mean sea l e v e l ,  t he  r i v e r  i s  d i v e r t e d  

by Presidents I s l a n d  above r i v e r  m i l e  726.3 (Figure 3-9) as shown on the  

e leva t ion  t ime o f  dura t ion  curve i n  Figure 3-11. As t h e  r i v e r  continues t o  

r i s e  i n  e leva t ion  above 210 f e e t  above mean sea l e v e l  and f l ow  begins t o  
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F i g u r e .  3-1 2. Average' Month ly  E l e v a t i o n  o f  Lake McKel l a r  and Mis, ; issippi  R i v e r  as Measured 
on. t h e  Tennessee Chute Gage, 1950 t o  1978 
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Figure 3-1 3. Three-Day, High-Fl ow Frequency Curve f o r  the ~ i s s i  ssippi  River  a t  
USGS Gage (RM 734.8) f o r  43 Year Period o f  Record, 1934 t o  1977 
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Figure 3-14. Three-Day, Low-Flow Frequency Curve f o r  t h e  Miss iss ipp i  R iver  a t  
USGS Gage (RM 734.8) f o r  43 Year Per iod o f  Record, 1934 t o  1977 
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Figure 3-14. Three-Day, Low-Flow Frequency Curve f o r  the Mississippi River a t  
,+ USGS Gage (RM 734.8) for 43 Year Period o f  Record, 1934 t o  1977 
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TABLE 3-5 

MISSISSIPPI RIVER'FLOOD FREQUENCIES AND CORRESPONDING ELEVATIONS 

AND DISCHARGES ADJACENT TO THE PROPOSED IFGDP SITE 

Mississippi  River  Mississippi  River  
Flood E levat ion  Discharge 

Frequency ( f e e t  above msl) ( c f  S )  

P ro jec t  ~ e s ' i ~ n  Flood 

100-year . . 

5-year 

. 2-year 

Present S i t e  Flooding . . 



. 
move across Presidents 1s l  and and up t o  an e levat ion o f  230, f e e t  above mean 

sea level., the r i v e r  f l ow i s  d ive r ted  by t he  Memphis Harbor Embankment (Figures 

3-9 and 3-1 1). The f lood ser ies  above, ca lcu la ted by the U. S. ACE, has a lso 

been re l a ted  t o  r i v e r  e levat ions as shown i n  Figure 3-11. The 2-year f l o o d  i s  

d iver ted.  by Presidents I s land  above r i v e r  m i le  726.3, the 5-year f l o o d  causes 

flow across Presidents 1sla.nd and the l o - ,  25-, 50- and 100-year f loods are 

a1 1 d ive r ted  by the Presidents Is land'  Harbor ~mbankment,' which i s  a t  a eleva- 

t i o n  o f  230 f e e t  above mean sea leve l .  The embankment f o r  the proposed IFGDP 

s i t e  w i  11 be a t  an e levat ion o f  233 f e e t  above mean sea l eve l ,  we1 1 above the 

100-year f l ood  and 0.3 f o o t  above the p r o j e c t  design f l ood  ca lcu la ted by the 

U.S. ACE. The corresponding Miss iss ipp i  River discharges f o r  t h i s  ser ies  of 

f loods are given i n  Table 3-5, and as shown, only a M iss iss ipp i  River discharge 

o f  approximately 2,450,000 cubic f ee t  per  second w i l l  inundate the completed 

IFGDP. The maximum instantaneous f low o f  the Miss iss ipp i  River near the s i t e  

since 1937 has been 2,020,000 cubic f e e t  per second, which represents a f l o o d  

greater than the 100-year instantaneous f lood.  

Water q u a l i t y  i n  the Miss iss ipp i  River was assessed by examination o f  ex i s t -  

i n g  1 i tera tu re  and recent s i  te-speci f i c  EIA f i e l d  survey data (1 978-79 surveys) 

t o  def ine basel ine water q u a l i t y  i n  p rox im i ty  t o  the  proposed s i t e .  De ta i l s  

o f  the methods and resu l t s  o f  the 1978-79 surveys and a review o f  pe r t i nen t  

l i t e r a t u r e  are presented i n  Appendix 3A. Ex is t ing  stresses were determined by 

comparison o f  l i t e r a t u r e  informat ion and data from the 1978-79 surveys w i t h  

water q u a l i t y  c r i t e r i a  establ ished by the State o f  ~ennessee '~ )  and qua1 i t y  

c r i t e r i a  f o r  water w i t h  regard t o  aquatic 1 i f e  establ ished by the Uni ted States 

Environmental Protect ion Agency (EPA), since a l l  surface waters near the s i t e  

are c l a s s i f i e d  as su i tab le  f o r  f i s h  and aquatic l i f e . ( 4 )  Where aquatic l i f e  

c r i t e r i a  are  presented i n  terms o f  bioassay resu l t s ,  €PA c r i t e r i a  on water 

supply (hea l th  and welfare) were used f o r  water q u a l i t y  assessment. By using 

t h i s  approach, s t r i c t e s t  appl icable c r i t e r i a  (C r i t e r i a )  were compiled w i t h  

which Miss iss ipp i  River water q u a l i t y  was compared (Appendix 3A, Table 3A-1). 



. . 

Water qual i ty  i n  the Miss iss ipp i  River i s  i n f  1 uenced ,by i n d u s t r i a l  discharges 

and urban and ag r i cu l t u ra l  , nonpoi n t  runo f f  throughout i t s  vast  watershed 

area. (5) Most o f  these e f f ec t s  are loca l i zed  and reduced i n  sever i t y  by the 

r i v e r '  s 1 arge d i  1 u t i  on capaci ty , and resu l tan t  water qual i t y  i s  general l y  

w i t h i n  C r i t e r i a  f o r  most parameters. I n  the Memphis area, sewage e f f l uen t s  

and discharges from r i v e r  t r i b u t a r i e s  r e s u l t  i n  i n f e r i o r  water q u a l i t y  i n  

\ comparison w i t h  upstream and downstream reaches. For instance, the Wolf and 

Loosahatchie Rivers, 1 ocated as shown i n  Figure 3- 16, cont r ibute  high suspended 

so l id ,  organic and i n d u s t r i a l  waste loads t o  the Miss iss ipp i  River above 

West Memphis. (6) 

Miss iss ipp i  River chemistry was invest igated a t  r i v e r  mi les 785 (upr iver  of 

~emph i s j ,  730 (West Memphis) and 522 i n  1976. (7) b f  the 18 parameters con- 

sidered,..concentrations a t  West Memphis were highest f o r  su l fa tes ,  nu t r i en t s  

and co l  i f o rm bacter ia.  Water qual i t y  has a lso been monitored by the United 

States Geological Survey (USGS) since 1973 a t  Memphis, r i v e r  m i l e  734.8 (Figure 

3-16). (.8) During t h i s  . . monitoring period, there were no s i g n i f i c a n t  water 

q u a l i t y  trends i n  co l i fo rm concentrations, i n  major i o n  concentrat ions (such 

as i ron ,  c a l c i  urn. o r  bicarbonate) o r  i n  t race  element concentrat ions (such as 

coba l t  , chromi um o r  1 ead) .' 

seasonal s i  te-speci f i c  water qual i t y  f i e l d  surveys were conducted by EIA i n 

May, Ju l y  and October 1978 and January 1979 (see 1978-79.surveys - Appendix 3A, 

Tables 3A-15 t o  3A-19). Figure 3-17 shows the sampling s ta t ions  studied i n  

t h i s  e f f o r t .  I n - s i t u  measurements and laboratory analyses were made o f  sam- - - .  

p les  co l lec ted  near the l e f t  shore o f  the Miss iss ipp i  River above the conflu- 

ence w i t h  Lake McKel'lar (MR1). and along the same shore below the l ake ' s  con- 

f luence (MR2). Survey resu l t s  showed t h a t  well-mixed condi t ions occurred 

dur ing a l l  seasons a t  both locat ions.  -- I n - s i t u  parameters (pH, d issolved 

oxygen and temperature) were w i t h i n  C r i t e r i a  a t  a1 1 times. Wi th in  each sea- 

sonal survey, there were few di f ferences i n  concentration between MR1 and 

MR2, i ndi c a t i  ng t h a t  Lake McKel 1 a r  d i  scharge was not  substant ia l  l y  a f f e c t i n g  

the qua l i t y  o f  r i v e r  water dur ing these times. 



L E B W :  .. R O m W  CREEK OPAINAGE BASIN 

rr- CVPRESS CREEK DRAINAKE WSIW 

III NONCONW CREEK FWLT 

0 2 bmlles - 

*... . * * .  TENNESSEE --- - -  -*--. - -  - -  
MISS ISS IPP I  

. . . . . . . 
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Figure 3-1 7. Water Qua1 i ty Sampling Locations During 1978-79 EIA Field Surveys 



Calcium and bicarbonate were the dominant ions a t  both s ta t ions.  Linear 

regresgion analysis was used as a  t o o l  t o  inves t iga te  funct iona l  r e l a t i on -  

ships between water q u a l i t y  parameters and t o  provide a  quan t i ta t i ve  descrip- 

t i o n  o f  basel ine condit ions. Data f o r  M R l  obtained dur ing the 1978-79 surveys 

were used w i t h  deta i  1  s  o f  the resu l t s  presented . i n  Appendix 3A, Tab1 e  .3A-22. 

O f  the s i x  re la t ionsh ips  invest igated,  the co r re l a t i on  coe f f i c i en t ,  r, was 

s i g n i f i c a n t l y  d i f f e r e n t  from zero above the 80 percent leve l  i n  the cases 

of :  (1) calcium and magnesium, (2) biochemica.1 and chemical oxygen demands, 

(3) t o t a l  organic carbon and chemical oxygen d,emand and (4) t o t a l  organic 

carbon and t o t a l  k je ldah l  nitrogen. Calcium and magnesium showed a  s tab le  

re la t ionsh ip ,  suggesting t h a t  p r i nc i pa l  geochemical sources release both 

ions i n  reasonably constant proport ions. 

Organic re la t ionsh ips  expressed i n  cases 2, 3  and 4 above ind ica te  t h a t  a l -  

though there are many water qua1 i t y  degrading inputs t h a t  vary between' sea- 

sons,. there i s  an apparent s t a b i l i t y  i n  the response o f  the r i v e r  t o  the 

organic . . load. River mixing and chemical s t a b i l i t y  o f  the r i v e r  waters are 

1  i kely  causes. 

For both r i v e r  sampling s ta t ions  (MR1, MR2), biochemical oxygen demand concen- 

t r a t i o n s  [annual mean o f  a l l  survey samples (mean) 3.7.mi l l igrams per  l i t e r ,  

annual maximum (maximum) 12.0 mi l l ig rams per l i t e r ]  were cons is tent ly  and 

subs tan t ia l l y  lower than chemical oxygen demand concentrat ions (mean 28.0 

mi l l ig rams per l i t e r ,  maximum 38.0 mi l l ig rams per l i t e r ) , ,  i nd i ca t i ng  t h a t  

most o f  the demand i s  not  amenable t o  b i o l og i ca l  'degradation. These data' 

were w i t h i n  the range o f  the USGS data(8) f o r  parameters considered, i n d i -  

ca t ing  t h a t  water q u a l i t y  i s  not  subs tan t ia l l y  d i f f e r e n t  between r i v e r  m i l e  

730 and the mouth o f  Lake McKellar ( r i v e r  m i le  726). 

Analysis f o r  15 po l ycyc l i c  aromatic hydrocarbons (PAH), po ten t i a l  by-products 

o f  the coal gas i f i ca t i on  process, was performed f o r  in-water samples co l l ec ted  

from'MR1 and MR2 dur ing each seasonal survey. None were noted a t  the detect ion 

l i m i t  o f  0.01 p a r t  per m i l l i o n  a t  any time,. dur ing the sampling e f f o r t .  



I n  terms o f  e x i s t i n g  stresses, i t  was noted t h a t  phenol concentrat ions exceeded 

the C r i t e r i a  o f  0.001 m i  11 igram per 1  i t e r  dur ing May, Ju l y  and October (1978-79 
I 

surveys), as a  r e s u l t  o f  water'.qual i ty degrading inputs from nearby i n d u s t r i a l  I 

p lan ts .  I r o n  (mean 7.2 mi l l ig rams per l i t e r ,  maximum 13.8 mi l l ig rams per 

l i t e r )  and manganese (mean 0.31 m i l l i g ram per l i t e r ,  maximum 0.40 m i l l i g ram 
1 7 '  

per l i t e r )  were the only parameters cons is ten t l y  above the  C r i t e r i a  o f  0.3 I 

m i l l i g ram per l i t e r  and 0.05 m i l l i g ram per l i t e r ,  respect ively.  Both anthro- 

pogenic and natura l  a c t i v i t i e s  con t r ibu te  t o  the i r o n  and manganese loads 

near Memphis. Acid mine drainage and other i n d u s t r i a l  discharges may be 

s i g n i f i c a n t ;  however, the p r i n c i p a l  sources are natura l  , i nc l  udi  ng aqu i fe r  

so l u t i on  and incorporat ion o f  these metals i n  suspended sediment. Selenium, 

mercury, cadmium and cyanide occasional ly  and marg ina l ly  exceeded C r i t e r i a .  

USGS data(8) i nd i ca te  t h a t  i r on ,  nanganese and phenol consi s t e n t l y  exceeded 

C r i t e r i a ,  w i t h  n i t ra te -n i t rogen  and cadmium occasional ly  i n  excess. I ~ 
3.3.1.1.6 SEDIMENT QUALITY 

Miss iss ipp i  River sediment chemistry was evaluated from avai lab1 e  1  i te ra tu re  l 
and r e s u l t s  o f  EIA's s i t e - s p e c i f i c  f i e l d  surveys (see 1978-79 surveys - Appen- 

d i x  3A, Tables 3A-26 t o  3A-32). Sediments from the  Miss iss ipp i  River a t  

West Memphis ( r i v e r  m i l e  730) were invest igated by ~ ~ ~ / ~ i m n e t i c s ( ~ )  i n  1977 
I 

I , 
and the  U S G S ( ~ )  i n  1973 and 1977 f o r  pes t i c ides  and heavy metals. No pes t i -  I 

c ides were found above the detect ion l i m i t \ .  The USGS reported t o t a l  i r o n  

and manganese i n  concentrat ions above 0.02 m i  11 i gram per k i  1  ogram, whi 1  e  I 

cadimum, chromium, copper, lead, mercury and z inc  were above 0.02 m i l l i g ram 

per k i logram i n  the CDM/Limnetics repor t .  
I 

During the November 1978 f i e l d  survey (Appendix 3A), E I A  co l lec ted  sediment 

samples from above the confluence w i t h  Lake McKel l a r  a t  MR1 and analyzed the 

samples f o r  r ou t i ne  chemical parameters 'and 15 pol'ycycl i c  aromatic hydrocar- 

bons. Ana ly t i ca l  r e s u l t s  were compared t o  the sediment c l a s s i f i c a t i o n  designed 

by Prater  and Anderson. (')  his c lass i f i ca t ion  i s  u s e f u l  as a general index, 

bu t  must .be app l ied w i t h  some caut ion since i t was developed on bioassays 

from Great Lakes harbor sediment. Ninety-three percent o f  the parameters 



i nves t iga ted  a t  MR1 were considered t o  be representa t ive  o f  unpol 1 u ted  condi - 
t i o n s  by the  PraterlAnderson c l a s s i f i c a t i o n .  O f  t he  po lycyc l  i c  aromatic 

hydrocarbons, napthalene (mean <0.019,~maximum, 0.058) alone was found t o  be 

above the  de tec t ion  l i m i t  o f  0.005 p a r t s  per  m i l l i o n .  

E l u t r i a t e  t e s t s  were conducted on MR1 sediment, p rov id ing  an i n d i c a t i o n  o f  

the  concentrat ions o f  mater ia ls  t h a t  may be released i n t o  the  water column 

due t o  phys ica l  disturbance (e. g. , dredging) o f  the  sediment. Resu l t ing  

e l u t r i a t e  waters were o f  s i m i l a r  q u a l i t y  as M iss i ss ipp i  River  waters. Phenol, 

cadmi um and aimoni a-n i  trogen exceeded C r i t e r i a .  0rga" i  c demands were 1 ow, 

and no p o l y c y c l i c  aromatic hydrocarbons were detected, i n d i c a t i n g  t h a t  dredg- 

i n g  o r  s i m i l a r  phys ica l  disturbances would probably have l i t t l e  impact on 

the water q u a l i t y  a t  MR1. 

3.3.1.2 LAKE MCKELLAR 

Lake McKellar hydro log ica l  and water q u a l i t y  c h a r a c t e r i s t i c s  and water users 

and dischargers are discussed . i n  t h i s  sect ion. Bathymetry o f  Lake McKel l a r  

near the  proposed IFGDP s i t e  as o f .  January 1979 i s  a l so  ' included. 

3.3.1.2.1 GENERAL DRAINAGE .DESCRIPTION 

Lake McKellar i s  a man-made s lack  water arm o f  the  M iss i ss ipp i  River. The 

lake r i s e s  and f a l l s  i n  response t o  the  f l u c t u a t i n g  stages o f  the r i v e r  a t  

i t s  p o i n t  o f  confluence w i t h  the  M iss i ss ipp i  River  near the  southwest end o f  I 

Presidents I s l a n d  (Figure 3-9). Lake McKellar was created when the  Tennessee 

Chute p o r t i o n  o f  the  M iss i ss ipp i  River  f l ow ing  along the  east  s ide o f  Presidents 

I s l a n d  was c losed o f f  i n  1951. (lo) Before c losure,  approximately equal f lows 

moved through the  Tennessee Chute and the Arkansas Chute n o r t h  o f  Presidents 

Is land.  The Arkansas Chute i s  p resen t l y  the  main stem o f  the  M iss i ss ipp i  

River. * 

* Based on communication between 3.  W. Bodamer, J r .  , E I A ,  and S. Lear, 
U.S. Army Corps o f  Engineers, May 1979. 



A dam was constructed across the nor th  end o f  Tennessee Chute t o  serve as a 

road bed f o r  a r a i l r o a d  and s t r e e t  extending from the mainland t o  a new flood- 

f r ee  embankment support ing the i 'ndust r ia l  complex on Presidents I s l and  (Figure 

3-9). The dam consists o f  a dredged hydrau l ic  f i  11 embankment pro tec ted on 

the upstream and downstream slopes by revetment pavement t o  prevent erosion 

from r i v e r  cur rents  and wave wash. 

Since c losure i n  1951, two nav igat ion channels have been dredged i n  Lake 

McKellar. The Harbor Channel adjacent t o  Presidents I s l and  serves the indus- 

t r i a l  complex, which i s  located on an embankment standing a t  an e levat ion o f  

230 f e e t  above mean sea l eve l  (Figure 3-9). Mater ia l  f o r  the f l ood- f ree  

p la teau on Presidents I s l and  was provided from dredged mater ia l  obtained 

dur ing excavation o f  the-channel .  The Harbor Channel i s  connected t o  the 

northernmost end o f  Lake McKel 1 ar ,  r e s u l t i n g  ' i n  t he  c rea t ion  o f  Treasure 

Is land.  The channel was created bjl hydrau l ic  dredging t o  depths designed t o  

permi t  passage o f  r i v e r  barges a t  a l l  stages o f  t h e ' l a k e  between low and 

h i gh .  water. A .  smaller a r t i f i c i a l  channel was dredged by s i m i l a r  methods t o  

provide a barge canal f o r  coal t ranspor t  t o  the A l l en  Generating P lant  

(Figure 3-91,. . Per iod ic  maintenance dredging must  be done i n  the  channel 

adjacent t o  the A l l en  Generating P lant  and the main channel o f  Lake McKellar, 

.from i t s  confluence w i t h ,  the Miss iss ipp i  River up t o  Nonconnah Creek, i n  

order t o  mainta in a 12-foot  nav igat ion channel. Nonconnah Creek cont r ibutes  

heavy sediment loading t o  both these areas, which i s  why t he ' pe r i od i c  dredg- 

i n g  must be done. - Th is maintenance dredging i s  no t  necessary. i n  the Harbor 

Channel. When dredging does occur, the s o i l  i s  deposited i n  the  t r i a n g u l a r  

area above Cypress Creek.and below Nonconnah Creek (Figure 3-9). 

Overal l  length  o f  Lake McKel l a r  from i t s  confluence w i t h  the' Miss iss ipp i  

River a t  r i v e r  m i l e  725.5 t o  the c losure dam i s  approximately 7 mi les (Fig- 

ure 3-9). The main source o f  drainage i n t o  the lake  i s  from Nonconnah Creek, 

which enters about 2 mi les  south o f  the dam. Cypress Creek, many small t r i b u -  

t a r i e s  and overland runo f f  i n  and around the lake a lso con t r ibu te  some in- f low 

in to '  the lake. This combined drainage provides the main source o f  f l ow through 

Lake McKellar and thus the source o f  water f o r  " f lush ing"  the lake. The 



f l u sh i ng  o f  the lake  i s  important i n  moving stagnated water t h a t  may accumulate 

po l lu tan ts ,  and t h i s  w i l l  be discussed f u r t h e r  i n  Section 3.3.1.3.4. ~ a c k -  

1 f l u sh i ng  and f l u sh ing  o f  the lake due t o  seasonal r i s i n g  and f a l l i n g  o f  Mis- 

1 s i s s i p p i  River e levat ions w i l l  a lso  occur, and when heavy p r e c i p i t a t i o n  occurs 

i n  headwaters o f  the  M iss iss ipp i  ' ~ i v e r  basin, occasional f lushes w i l l  r e s u l t .  1 ..: 

3.3.1.2.2 WATER USE 

I The on ly  user o f  Lake McKellar water i s  the TVA A l l en  Generating Plant ,  which 

I .  uses approximately 500 m i l  1  i o n  ga l lons per day f o r  coo l ing  water purposes. 

I .  Since 503 m i l l i o n  ga l lons per day o f  surface water cons t i t u t es  the t o t a l  

usage o f  a1 1 surface waters i n  the Memphis area, the A1 l e n  Generating P lan t  

alone uses 99.4 percent o f  the t o t a l  surface water used. The other water 

users a1 ong Lake McKel 1 a r  depend on groundwater from s h a l l  ow and deep we1 1 s. * 
Water from shallow we l l s  i s  n o t  used f o r  human consumption. 

Nine i ndus t r i es  discharge i n t o  Lake McKellar a t  a combined f l ow o f  3.06 m i l l i o n  

I ga l lons per  day as shown i n  Table 3-4. Seventy-five percent o f  t h i s  e f f l u e n t  

I .  i s  from the A l l en  Generating P lant  . - ash pond; CBI Nuclear, Inc. releases about 

I 0.15 m i l l i o n  gal lons per day on a monthly basis. .Three o f  the  indus t r ies ,  

I : AMOCO O i l  Company, Cargi.11 Corn P lan t  and C a r g i l l  Soybean Plant ,  discharge 

1' storm water and surface runo f f  only, and do not  con t r ibu te  t o  the 3.06 m i l l i o n  

ga l lons per  day. F ive o f  these i ndus t r i es  have NPDES Permits t o  discharge t o  

the lake. 

3.3.1.2.3 ANNUAL AND MONTHLY LAKE VARIATION 
/ 

The per iod  o f  record f o r  Lake McKellar begins a t  the t ime o f  c losure i n  1951. 

I Stage f l u c tua t i ons  f o r  the per iod  o f  record from December 1950 t o  J u l y  1978 

I (27.5 years) are based on the Tennessee Chute gage located on the eastern 

shore o f  the lake below the mouth o f  Nonconnah Creek (Figure 3-9). Zero on 

* Based on personal communication between J. W. Bodamer, J r .  , EIA 
and B. Alexander, Tennessee Department o f  Health, Water Qua1 i t y  Control 
D iv i s ion ,  May J979. 



the  gage i s  178.01 f e e t  above. mean sea leve l .  For the per iod  o f  record, 

annual h igh water marks var ied between 200.2 and 220 f e e t  above mean sea 

l e v e l  i n  1954 and 1976, respect ive ly .  ~ n n u a l  low water marks var ied from 

177..4 t o  186.3 f e e t  above mean sea l eve l  i n  1977 and 1972, respect ive ly .  

The year o f  greates t  v a r i a t i o n  was 1963, when the range was 36.4 f e e t  (179.4 

t o  215.8 f e e t  above mean sea leve l ) ,  wh i le  1972 provided the  l e a s t  v a r i a t i o n  

o f  24.4 f e e t  (186.3 t o  210.7 f e e t  above mean sea leve l ) .  

The monthly average e levat ions o f  Lake McKellar are shown i n  Figure 3-12, 

which ind icates  a d i s t i n c t  seasonal pa t t e rn  cons is tent  w i t h  h igh stages i n  
. - spr ing from March t o  May and low stages i n  summer and f a l l  from August t o  

November. Under h igh f l ow condi t ions i n  the r i v e r ,  the  greatest  s ing le  monthly 

v a r i a t i o n  was recorded i n  March 1963, a 27.9-foot change i n .  e leva t ion  stage, 

from 188 t o  216 f e e t  above mean sea l eve l .  October o f  t h a t  same year showed 

the l e a s t  monthly v a r i a t i o n  dur ing a per iod  o f  base f low, w i t h  the water mark 

r i s i n g  on ly  1.2 feet ,  from 180.3 t o  181.5 f e e t  above mean sea leve l .  

3.3.1.2.4 BATHYMETRIC CHARACTERISTICS NEAR.THE IFGDP SITE 

. . 

I n  January 1979, bathymetry was invest igated adjacent t o  the proposed IFGDP 

s i t e  i n  Lake McKellar and the dredged harbor used as a barge de l i ve r y  and 

t u rn i ng  basin f o r  the A l l en  Generating Plant. The bottom p r o f i l e  o f  t h i s  

area i s .  shown i n  Figure 3-18.' Cross sect ions are a lso shown i n  Figure 3-19 

f o r  the  t ransect  . locat ions ind ica ted  i n  Figure 3-18. The con f igu ra t ion  o f  

the' r i v e r  bed. p r o f i l e  near the s i t e  i's character ized by a r a p i d  increase i n  

depth away from the Presidents . . I s l and  bank and the bank adjacent t o  the A l l en  

~ e n e r a t i n g  P lan t  (Figures 3-18 and 3-19). The 'bank slope along the  peninsula 

where the proposed IFGDP s i t e  w i l l  be located shows a more gradual increase 

i n  depth (Figures 3-18 and 3-19). Lake McKellar depth and the ha'rbor depth 

i s .un i fo rm,  ranging from 35 t o  40 fee t ,  as a r e s u l t  o f  the dredging programs 

i n  the  lake and harbor f o r  maintenance o f  a 12-foot nav igat ion channel. Bio- 

l o g i c a l  s tudies done i n  t h i s  area show t h a t  the bottom mater ia ls  are p r i m a r i l y  

s o f t  ,muds (see Section 3.7). 
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3.3.1.2.5 WATER QUALITY 

Lake McKellar water q u a l i t y  was assessed from ava i lab le  l i t e r a t u r e  and s i t e -  

spec i f i c  EIA f i e l d  survey data (1978-79 survey) t o  describe base1 ine  condi- 

t ions.  A de ta i led  presentat ion o f  pe r t i nen t  l i t e r a t u r e  and the 1978-79 sur- 

vey resu l t s  are provided i n  Appendix 3A, Tables 3A-11 t o  3A-19. D e f i n i t i o n  

o f  e x i s t i n g  stresses was achieved by comparison w i t h  C r i t e r i a  as def ined i n  

sect ion 3.3.1.1.5 and reported i n  Appendix 3A, Table 3A-1. 

Raw sewage and untreated i ndus t r i  a1 e f f  1 uents have been d i  scharged d i  r e c t l y  

t o  Lake McKel l a r  since the Tennessee Chute was' closed i n  1951, r e s u l t i n g  i n  

general l y  poor water qual i ty.  ' ) H i s t o r i c a l  l y  , the primary water qual i t y  

degrading inputs have been associated w i t h  f l ow from Nonconnah Creek and 

Cypres,~ Creek a t  the eastern end o f  the lake, as we l l  as from indus t r ies  

located on the lake shores and Presidents I s l and  (Figure 3-16). (6,121 

Before 1970, the basic water q u a l i t y  problems i n  Lake McKellar were associated 

w i t h  low dissolved oxygen l eve l s  and h igh concentrations o f  suspended so l ids ,  

co l i f o rm  bacter ia,  o i l s  and some t o x i c  chemicals. ) A substant ia l  improvement 

since t h i s  t ime was e f fec ted  by . t he  operation o f  the Nonconnah and Presidents , 

I 
I s l and  in te rcep to r  system and the treatment o f  i n d u s t r i a l  e f f  1 uents t o  comply 

w i t h  EPA and s ta te  discharge permits. (12) 

Several water qual i t y  studies have been done i n  Lake McKel 1 a r  since the com- ' 

p l e t i o n  o f  t he , i n te r cep to r  system i n  1970. The U.S. Army Corps o f  Engineers, 

i n  a 1977 study, found high l eve l s  o f  phosphates and orthophosphates i n  the 
1 

Tennessee Chute, o f  Lake McKel 1 a r  adjacent t o  Presidents I s 1  and. (I3) TVA 

monitored water qual i t y  i n  the dredge harbor adjacent t o  the A1 l e n  Generating 

P lant  and reported i r o n  and manganese i n  h igh concentrations. * 

On a .quar te r l y  basis since 1974, . the . Memphis and She1 by County Health Depart- 

ment (I4) has been conducting 1 aboratory analyses and -- i n-s i  t u  measurements t o  

establ  i sh water qual i t y  a t  e i gh t  1 oca t i  ons d i s t r i b u t e d  throughout Lake McKel 1 a r  

* Based on Tennessee Val l e y  Author i ty  water qual i t y  data, suppl ied t o  E I A  
by Memphis Light ,  Gas and Water Div is ion,  Memphis, Tennessee, January 1979. 



(Appendix 3A, Figure 3A-1). During t h i s  period, the lake experienced h igh 

feca l  co l i f o rm  concentrat ions and low dissolved oxygen concentrations, espe- 

c i a l  l y  under thermal ly s t r a t i f i e d  condi t ions dur ing summer. No cons is tent  

trends were noted i n  changes i n  annual average condi t ions dur ing the monitor- 

i n g  period. 

From May 1978 t o  January 1979, EIA invest igated Lake McKellar water q u a l i t y  

once each season a t  the seven sampling s ta t ions throughout the lake as i n d i -  

cated i n  Figure 3-16 (see 1978-79 surveys - Appendix 3A). During each survey, 

i n - s i t u  depth p r o f i l e s  were recorded a t  a l l  s ta t ions,  wh i le  samples f o r  labora- -- 
t o r y  analyses were co l lec ted  from the lake mouth s ta t i on  LM1. Addi t ional  

samples f o r  laboratory analyses were co l lec ted  from up-lake s ta t ions LM6 and 

LM7 dur ing the May survey alone. 

Laboratory analyses o f  samples co l  1 ected du r i  ng the May 1978 f i e l d  survey 

ind ica te  1 i t t l e  substanti  a1 di f ference between the qua1.i t y  o f ,  up-lake s ta t ions  

LM6 and LM7 and the lake mouth s ta t ion ,  LM1. The most obvious exception was 

organic 1 oadi ng (as biochemical and chemical oxyge,n demands), which was approx- 

imately three times higher a t  LM1 than a t  the up-lake stat ions.  This was 

caused by overland runo f f  and Nonconnah Creek streamf low, which are a f fec ted  

by i n d u s t r i a l  a c t i v i t i e s .  

Regression ana1ysi.s was used t o  exami ne funct iona l  re1 at ionships between cer- 

t a i  n water qua1 i t y  parameters by combi n i  ng data f o r  a1 1. seasons., I n  compari- 

son w i t h  the Miss iss ipp i  River i r i  the v i c i n i t y  o f  the proposed s i t e ,  lake 

waters (LM1) had 1 ower r (co r re la t ion  coe f f i c i en t )  va l  ues. However, the 

re1 a t ionsh ip  between magnesi um and ca l  c i  um displayed an r value which was 

s i g n i f i c a n t l y  d i f f e r e n t  from zero above the 80 percent leve l .  -Poorer f i t s  

f o r  the other re la t ionsh ips  invest igated were caused by the changing temporal 

balance between uplake and ~ i s s i s s i ~ ~ i  River o r i g i ns  o f  waters a t  t h i s  loca- 

t i on ,  as wel'l as changes i n  water q u a l i t y  caused. by s t r a t i f i c a t i o n  o f  the 

lake dur ing summer months. 

I n  terms o f  e x i s t i n g  stresses, phenol, i r o n  and manganese concentrations ex- 

ceeded C r i t e r i a  a t  a l l  s ta t ions  (w i th  selenium s l i g h t l y  above C r i t e r i a  a t  LM6 



and LM7). These parameters continued t o  exceed C r i t e r i a  dur ing the July,  

October and January surveys a t  LM1. Substantial  agreement ex i s t s  between 

these 1978-79 survey data and Memphis and Shelby County Health Department (14) 

data f o r  the same period, where dissolved oxygen concentrat ions were below 

Cr i t e r i a .  S i m i  1 a r  concentrations o f  i r o n  and manganese were reported by 

TVA. * Polycycl i c aromatic hydrocarbons were invest igated du r i  ng the 

1978-79 surveys, b u t  none were present above detect ion l i m i t s .  
/ 

I n  ~ i g u r e s  3-20 and 3-21, depth p r o f i l e s  o f  the -- i n - s i t u  parameters (temper- 

ature, pH, d issolved oxygen and conduct iv i ty )  f o r  a representat ive lake mouth 

s ta t i on  (LMI), the dredged harbor s t a t i o n  (LM2) and a representat ive up-lake 

s t a t i o n  (M.6) are presented t o  provide a synoptic view o f  Lake McKellar through- 

ou t  the year. During the May survey, physical  mix ing was pronounced through- 

ou t  the lake . . as ind icated by neg l i g i b l e  increase i n  conduc t i v i t i es  w i t h  depth. 

~emperature, pH and dissolved oxygen concentrat ions d i  splayed a simi 1 a r  consi s t -  

ency , w i t h  s l  i g h t  decreases i n dissolved oxygen concentrat ions occurr i  ng 

w i t h  depth throughout the lake. 

By the t ime o f  the Ju ly  survey, Lake McKellar was thermal ly s t r a t i f i e d  a t  

a l l  s ta t ions  except a t  the lake mouth s t a t i o n  (LM1). I n  the upper lake 

reaches (e. g. , LM6) thermocl i nes (po in t  o f  maximum temperature change w i t h  

depth) were 1 ocated above 10-foot depth, bu t  reached approximately 15 f e e t  

a t  the remaining stat ions.  S t r a t i f i c a t i o n  o f  temperature, d issolved oxygen 

and pH i n  the main channel. i s  i l l u s t r a t e d  i n  Figure 3-22. Lower dissolved 

oxygen and pH together w i t h  h igher ' conduc t i v i t y  values were noted i n  the 

hypol imnion ( the lowermost co ld  layer)  under thermal l y  s t r a t i f i e d  condit ions. 

A ~ L M ~ ,  complex va r ia t ions  of temperature w i t h  depth resu l ted  i n  a double 

thermocline. Thermoclines i n  the upper lake would probably have been deeper 

had i t  not  been f o r  wind ac t ion  and sh ip  passage. A t  a l l  s ta t ions  dur ing 

the Ju l y  survey, d issolved oxygen (DO) was depleted below the C r i t e r i a  o f  5 

mi l l ig rams per  l i t e r  a t  depths greater than 10 feet .  Oxygen demands i n  the 

hypol imnion and 1 n the bottom sediment showed dissolved oxygen concentra- 
-. 

t i o n s  o f  less  than 1 m i  11 igram per 1 i t e r  near the substrate throughout the 

* 'Based on Tennessee Val l e y  Author i ty  water qua1 i t y  data, suppl i e d  t o  E I A  
by Memphis L ight ,  Gas and Water D iv is ion,  Memphis, Tennessee, January 1979. 
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*For spec i f i c  l.ocations, see Flgure 3-16. 

MY 
SURVEY. 1978 

JULY 
SURVEY. 1978 

LEGEND: - LM-1, located a t  the lake mouth* - - -0 LM-2, located I n  the harbor channe+\ 
6 .'&. - LM-6. located i n  the upper lake* 

Figure  3-20. Depth P r o f i l e s  o f  I n - S i t u  Parameters a t  Lake McKel lar 
S ta t ions  LM1, LM2 and LM6 Dur ing 1978 



OCTOBER 
SURVEY. 1978 

JANUARY 
SURVEY s 1979! 

LEGEND: - LM-1. located at the lake mvth *. 
--+-- LM-2. located In the harbor channel* 

M-6, located In the upper lake *. 

*For speci f ic  locations, see Figure3-16. 
a 

Figure 3-21. Depth Pro f i l es  o f  In-Si t u  Parameters a t  Lake McKel 1 a r  
Stations LM1, LM2 and LM6 During 1978-79 



Stations* 

- Points of maximum drop i n  temperature w i t h i n  water column 1 ---- Point  o f  maximum drop i n  d lssolved oxygen w i t h l n  water column/ . . -  Poin t  o f  maximum.drop fn pH w i t h i n  water column 
. - . - - . .. - - . .. -. . ., i - .  * Refer t o  Figure 3-16. 

Figure 3-22. , ~ o ' i  n t s  o f  Maximum Change i n  Temperature (~hermocl  i nes) ,' Oxygen and pH 
w i t h  Depth i n  the Main Channel o f  Lake McKellar During the Ju l y  1978 
Survey . . 



lake. This i s  not a pa r t i cu la r l y  uncommon event i n  large lakes tha t  experi- 

ence turnovers ' and receive degraded water quai i t y  inputs. 

In-s'i t u  recordings taken during the October survey indicated t h a t  a turnover -- 
had recent ly occurred, mixing the lake and producing uniform conduct iv i ty . 

va1,ues throughout (Figure 3-21 ) . However, dissolved oxygen. val ues remained 

low a t  upper lake stat ions (e. g. , LM6). By January, mixing w i th  depth was 

even more pronounced and dissolved oxygen concentrations were above Cr i te r ia .  

3.3.1.2.6 . SEDIMENT QUALITY 

Nature and qua l i t y  o f  Lake McKellar bottom sediment i s  influenced by many 

sources, - i n c l  udi ng suspended sediment and bed1 oad contributions from Nonconnah 

Creek and ..from the . Mississippi . River during backf 1 ushi ng events. Nonconnah . 

creek adds 90,000 tons per year o f  eroded s o i l s  t o  the lake. (''1 ~ o n ~ o i  n t  

source runof f  ,from Nonconnah Creek watershed area a1 so contributes t o  the 

suspended . s o l i d  . load o f  the lake. 

. . 

The U. S. Army Corps o f  Engineers (I3) found fourteen pesticides i n  low concen- 

t ra t i ons  (parts per b i l l i o n )  i n  sediments taken i n .  1977 from the main channel 

o f  Lake McKellar. Their source i s  l i k e l y  t o  be agr icu l tu ra l  runoff from 

Presidents Island. Lake sediments from points above and below the mouth o f  

Nonconnah Creek were investigated i n  1975 f o r  t o t a l  organic carbon, three 

metals and e igh t  pesticides by the Memphis and Shelby County Health Depart- 

ment. ('') Pesticides were again present a t  low concentrations (parts per 

b i l l i o n ) ,  as were the metals lead (mean 16 mi l l igrams.per l i t e r ,  maximum 24 

m i  11 i grams p,er 1 4 t e r )  , mercury (mean 0.004 m i  11 i gram per 1 i t e r  , maxi mum 0.05 
1 

m i  1 1 i gram per 1 i t e r )  and chromi um (mean 12.8 m i  1 1 i grams per 1 i t e r  , maxi mum 

14.3 mil l igrams per l i t e r ) .  

During1 the October 1978 f i e l d  survey, E I A  col lected sediment from 'the lake 

mouth s ta t ion  (LM1) f o r  chemical analyses (see 1978-79 surveys - Appendix 3A, 

Tables 3A-27 t o  3A-29). Concentrations o f  most heavy metals and nutr ients 

investigated were approximately .an order of magnitude higher in 'concentrat ion 

f o r  lake sediments than tha t  found i n  the Mississippi River sediment. A 



comparison w i t h  the  Prater/Anderson c l ass i  f i ~ a t i o n ' ~ )  i nd ica ted  t h a t  Lake 

McKellar sediments were o f  poorer q u a l i t y  than those found i n  the M iss iss ipp i  

River. Manganese and ammonia-ni trogen were i n  the heav i l y  po l  1 uted category 

. w i t h  t o t a l  k je ldah l  n i t rogen,  i r o n  and arsenic d i sp lay ing  a moderate p o l l u t i o n  

leve l .  

O f  f i f teen  po lycyc l  i c  aromatic hydrocarbons invest igated dur ing the 1978-79 

surveys, benzo(a)pyrene, chrysene, anthracene, f l  uourene pyrene and f 1 ouran- 

thene were found a t  l e ve l s  between three and nineteen times the detect ion 

l i m i t  o f  0.005 p a r t  per m i l l i o n .  

The e l u t r i a t e  t e s t  performed on LM1 sediment co l lec ted  dur ing the 1978-79 

.surveys, y ie lded  water o f  s i m i l a r  water q u a l i t y  t o  t ha t . no rma l l y  found i n  the  

over l y ing  lake waters. Phenol, cadmium and manganese were present a t  concen- 

t r a t i o n s  t h a t  exceeded C r i t e r i a .  However, no po l ycyc l i c  aromatic hydrocarbons 

were detected i n  the e l  u t r i a t es ,  thus i nd i ca t i ng  t h a t  po lycyc l  i c  aromatic 

hydrocarbons are t i g h t l y  bound i n  the sediment and are not  being released by 

dredging o r  other s i m i l a r  physical  disturbances. 

3.3.1.3 NONCONNAH CREEK 

Hydrologic and water q u a l i t y  charac te r i s t i cs  o f  t h i s  stream, as we l l  as the 

users and .dischargers i n t o  Nonconnah Creek, are discussed i n  t h i s  sect ion. 

3.3.1.3.1 GENERAL DRAINAGE DESCRIPTION 

Nonconnah Creek i s  the on ly  la rge  stream i n  the v i c i n i t y  o f  the  proposed p l a n t  
I 

s i t e .  Nonconnah Creek drains an area o f  approximately 182 square mi les,  o r  

117,000 acres, o f  mostly urban and farm lands w i t h  some pasture and f o r e s t  

land. Nonconnah Creek drainage basin i s  shown i n  Figure 3-23. The elongated 

basin i s  about 30 mi les long and 8 t o  10 mi les wide, w i t h  the mainstream 

o r i g i n a t i n g  i n  Marshal 1 County, Miss iss ipp i  . Major t r i b u t a r i e s  are Johns 

Creek, C o l l i e r s v i l l e  Creek and Days Creek, w i t h  numerous smaller t r i b u t a r i e s  

d ra in ing  less  than 10 square mi les  (Figure 3-23). 



- 
~ r a i  nage i s  ' a  p innate pat tern ,  where f lows f o l  low a feather1 i ke branching, 

and t r i b u t a r i e s  i n t e r sec t  the mainstream a t  angles t h a t  are s l i g h t l y  acute 

upstream. P a r t i c u l a r l y  i n  the upper basin, t h i s  r esu l t s  i n  t r i b u t a r i e s  de l i v -  

e r i ng  t h e i r  r uno f f  almost simultaneously t o  create high crests  dur ing heavy 

storms o f  uniform d i s t r i b u t i o n .  Development o f  the pinnate drainage pa t t e rn  

i s  normally associated w i t h  s o i l s  having a high s i l t  content and i s  t y p i c a l l y  

found i n  loess f loodplains.  

Nonconnah Creek flows i n  a near ly s t ra ' ight  l i n e ,  since many. o f  i t s  meanders 

were removed' a f t e r  World War 11. (lo) The creek f lows through t e r r a i n  t h a t  

has cornparati v e l y  1 i ttl e slope. Except f o r  the headwater reaches, the gradi  - 
en t  averages 5 f e e t  per  m i l e  o f  stream bed. I n  the upper h a l f  o f  the basin, 

i t  flows i n  a west-northwest d i r e c t i o n  u n t i l  it reaches the Nonconnah Creek 

Faul t ,  which d i v e r t s  the creek i n  a wester ly d i r e c t i o n  f o r  approximately 

8 mi les  t o  Route 51 (Figure 3-23). From t h i s  po in t ,  the creek resumes i t s  west- 

northwest d i r e c t i o n  t o  i t s  conf 1 uence w i t h  Lake McKel 1 ar. 

Most o f  the f l oodp la in  area, which averages about one-half m i le  i n  width, 

was used f o r  a g r i c u l t u r a l  purposes p r i o r  t o  World War 11. Since then, the 

f 1 oodpl a i  n has become heavi l y  i ndus t r i  a1 i zed and urbanized, and heavy sudden 
X r uno f f  and e f f l u e n t  f lows have changed the creek p r i m a r i l y  t o  a drainage 

d i t ch .  

Cypress Creek i s  the. on ly  other stream i n  the v i c i n i t y  o f  the proposed s i t e ,  

enter ing Lake ~ c ~ e l l a r  about one m i l e  below the mouth o f  Nonconnah Creek 

(Figure 3-23). cypr6ss Creek drains an area o f  approximately 13 square mi les 

adjacent. t o  the Nonconnah Creek drainage basin. . . 

3:3.1.3.2 WATER USE 

Due t o  the abundance o f  groundwater and the r e l a t i v e l y  poor q u a l i t y  o f  Noncon- 

nah Creek, waters o f  t h i s  stream are not  used f o r  domestic o r  i n d u s t r i a l  pur- 

poses. Nonconnah Creek i s  heav i l y  i ndus t r i a l i zed  from mi le  16.2 a t  Winches- 

t e r  Road (Figure 3-23) t o  i t s  confluence w i t h  Lake McKellar, and a l l  the 
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i ndus t r ies  1 ocated . i n  t h i s  reach, except Construction Aggregates, Inc. , u t i -  

l i z e  groundwater from p r i v a t e  we l l s  o r  MLGW wel ls  p r ima r i l y  f o r  cool ing, ' 

process and sani tary  purposes. * Construction Aggregates, Inc. , the second 

major surface water user i n  the Memphis area, uses approximately 960,000 

gal Ions per day f o r  process purposes i n  hydraul ical . ly  dredging and washing 

sand and products. 

Th i r ty - three indus t r ies  and commercial establishments discharge approximately 

2.59 m i l l i o n  gal lons per day t o  Nonconnah Creek, o f  which 75 percent i s  the 

combined e f f  1 uents from Construction Aggregates, 1nC. , Del ta  Ref in ing Co. , 
Hunt-Wesson Foods, 1nc. and Kel logg Company ( ~ a b l  i! 3-4). Discharges from 

eleven o f  the 33 indus t r ies  cons is t  o f  unmonitored storm water and surface 

runo f f  only. O f  the  22 other dischargers t h a t  monitor t h e i r  f low, each a lso 

has addi t ional .  discharges going d i r e c t l y  t o  the Nonconnah In terceptor  system, 
. . 

a san i tary  sewer system b u i l t  i n  1970. I n i t i a l l y ,  the in terceptor  .system d is-  

charged.direct1y t o  the Miss iss ipp i  River, but  now i s  connected t o  the T. E. 

Maxson Wastewater . .  : Treatment . Plant  (South Plant). .Present ly,  16 o f  the 33 dis-, 

chargers have NPDES Permits o r  are i n  the process o f  acqui r ing them. Miss- 

Ark-Tenn Packagjng corporat ion has the only Tennessee State Permit f o r  d is -  

charging cool ing water. 

3.3.1 .3.3 FLOOD RECORD AND FLOOD CONTROL 

Nonconnah Creek experienced frequent f lood ing from the Miss iss ipp i  River 

before the c los ing o f  Tennessee Chute i n  1951. Before - closure; revetments 

were constructed f o r  f l ood  p ro tec t ion  upstream f o r  3 mi les from the mouth o f  

the creek; and f o l  lowing closure, the Miss iss ipp i  River backwater was 1 owered 

by 2.5 f ee t  a t  the mouth o f  Nonconnah .Creek. (lo) Flood hazards s t i l l  e x i s t  , 

due t o  the encroachment in to ,  and modi f icat ion o f ,  the f loodp la in  by indus- 

t r i a l  i zat ion and urbanization, p l  us the resu l tan t  i ncreased vol  umes o f  runoff.  

Gaging.of Nonconnah Creek was only begun i n  1969; therefore, only recent f l ood  

* Based on personal communication between J. W. Bodamer, J r . ,  E I A ,  and B. Alexander, 
Tennessee Department o f  Health, Water Q u a l i t y  Control D iv is ion,  May 1979. 



in format ion i s  ava i lab le .  The la rges t  documented f l ood  occurred on May 9, 

1958, ( '~ )  and f l o o d  stages reathed dur ing t h i s  f l o o d  provided much o f  the  

l a t e r  data f o r  a l t i t u d e s  o f  f i l l  i n  the f loodp la in .  

Based on unpublished data from the Army Corps o f  Engineers," a r a t i n g  curve 

was developed showing f l o o d  frequencies from 10 t o  500 years and the  corre-  

sponding e levat ions and discharges a t  the mouth o f  Nonconnah Creek. Th is  

curve i s  shown i n  Figure 3-24." Presently, any const ruc t ion i n  the f lood-  

p l a i n  must f i l l  t o  an a l t i t u d e  above the  100-year f lood.  

3.3.1.3.4 FLUSHING CAPACITY OF NONCONNAH CREEK 

The amount o f  discharge through Lake McKellar, o r  the a b i l i t y  o f  Nonconnah 

Creek t o  " f lushN the lake, was determined using f l ow data from a USGS gage i n -  

s ta l l ' ed  i n  1969 a t  Winchester Road (Figure 3-23) and the basin drainage area. 

Lake McKellar receives drainage from approximately 199 square miles, w i t h  

Nonconnah Creek con t r i bu t i ng  the l a rges t  drainage area o f  182 square mi les ,  

Cypress Creek adding 13 square mi les and miscellaneous small branches and sheet 

d ra i  nage ' i n and around the 1 ake c o n t r i  b u t i  ng approxi mate1 y 4 square m i  1 es. 

Flow data from ~onconnah Creek f o r  the per iod  1969 t o  1977 gives an average 
yea r l y  discharge a t  the Winchester Road gage o f  104 cubic f e e t  per second. . 

Re la t ing t h i s  average f l ow t o  the 68.2 square, mi les o f  area being drained 

upstream o f  t h i s  gage, average runo f f  i s  equivalent  t o  1.52 cubic f e e t  per 

second per square mi le.  When t h i s  r uno f f  u n i t  o f  1.52 cubic f ee t  per  second 

per square m i 1 e . i ~  pro jec ted t o  the t o t a l  area d ra in ing  i n t o  Lake McKellar 

(199 square miles), the average year l y  discharge from the lake i n t o  the Mis- 

s i s s i pp i  River i s  302 cubic f e e t  per second o r  218,000 acre- feet  per  year. . 

This 302 cubic feet  per second value i s  somewhat o f  an underestimation, s ince 

much o f  the area above the gage i s  a g r i c u l t u r a l  , and the i n f i  1 t r a t i o n  r a t e  

i s  high, wh i le  the ungaged area below the gage i s  urbanized and i ndus t r i a l i zed ,  

and runo f f  ra tes  are  high. 

* Based on personal communication between J. W. Bodamer, Jr., EIA, and S. Lear, 
U.S. Army Corps o f  Engineers, May 1979. 
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Ftgure 3-24. Rating Curve f o r  Mouth of Nonconnah Creek 



The volume o f  water i n  Lake McKellar under average e leva t ion  corresponds t o  

an average f l ow o f  50 cubic f e e t  per second. Thus, based on the average 

ca lcu la ted f l ow o f  302 cubic f e e t  per second d ra in ing  i n t o  Lake McKel l a r ,  
' 

t h i s  quan t i t y  o f  water would be s u f f i c i e n t  t o '  f l u s h  t h a t  p a r t  o f  the  o r i g i n a l  

Tennessee Chute extending from Nonconnah Creek t o  the r i v e r  about s i x  t imes 

per year a t  average stage. C r i t i c a l  per iods would occur dur ing the low water 

seasons when out f low from Lake McKellar i s  a t  a minimum. 

F ' 

The main channel sect ion o f  the lake  above the mouth o f  Nonconnah Creek w i l l  

be f lushed less  r egu la r l y  because o f  smaller in f lows t o  the lake i n  t h i s  

area. 

1 

I Minimum f low a t  the Nonconnah Creek gage f o r  the 7-year pe r iod  occurred i n  

1 J u l y  1976, when the average f l ow was 0.7 cubic f o o t  per second, which cor- 

1 .. responds t o  on ly  121 acre- feet  f o r  t h i s  month. When the r i v e r  stands a t  Low 
I 
I Water Reference Plain,* the volume o f  water i n  the  reach o f  Lake McKel l a r  

from the creek t o  the r i v e r  i s  15,000 acre- feet  per month. Thus, dur ing 

Ju l y  1976, on ly  0.8 percent o f  the volume o f  the lake was replaced. 
1 

3.3.1.3.5 WATER QUALITY 

1, For Nonconnah Creek and Cypress Creek and the small streams proximate t o  t h e  
I 
I s i t e  enter ing i n t o  the southeastern end o f  Lake McKellar (Figure 3-16), water 
I q u a l i t y  was assessed f rom'ava i lab le  l i t e r a t u r e  and E I A  s i t e - s p e c i f i c  f i e l d  

1 data (1978-79 surveys). A de ta i l ed  presentat ion o f  these data i s  contained 

i n  Appendix 3A. A comparison o f  e x i s t i n g  l i t e r a t u r e  and f i e l d  survey data 
' w i t h  C r i t e r i a  (Appendi.~ 3A, Table 3A-1) was ca r r i ed  ou t  i n  the manner des- 

c r ibed  f o r  the Miss iss ipp i  River (see Section 3.3.1.1.5). 

'Poor water qua1 i t y  ex is ted  i n  Nonconnah Creek between 1945 and 1970, (12) a 

cond i t i on  created p r i n c i p a l l y  because o f  en t ry  of untreated i n d u s t r i a l  and 

municipal sewage e f f l uen ts  and uncontrol l e d  urban and a g r i c u l t u r a l  runo f f .  

-- 

* Based on personal communication between J. W. Bodamer, Jr. , E I A ,  and B. Alexander. 
Tennessee Department of,Health, Water Q u a l i t y  Control D iv is ion,  May 1979. 



Since . 1970, . some improvement i n  water q u a l i t y  has occurred due t o  the upgrad- 

i n g  o f  the san i ta ry  sewer system and improvement i n  i n d u s t r i a l  e f f l u e n t  t r e a t -  

ment. ('') However, several recent water qua1 i t y  studies have noted t h a t  

d issolved oxygen, suspended sol  i.ds, o i  1 s and feca l  co l  i form concentrations 

s t i l l  remain' a concern. (1 1 ,.I?) 

The Memphis and Shelby County Health Department (") has co l  1 ected bimonthly 

water q u a l i t y  data since 1974 a t  fou r  locat ions along Nonconnah Creek. A 

d i s t i n c t  de te r i o ra t i on  i n  water qual i t y  i s  evident as the stream f lows west- 

ward toward Lake McKellar. No s i g n i f i c a n t  improvement was noted from 1974 

t o  1978. Below mi lepo in t  16.2 near K i rby  Road (Figure 3-16), d issolved oxygen 

concentrat ions are s i g n i f i c a n t l y  lower and co l i fo rm concentrations are higher 

than a t  upstream reaches. 

Depth p r o f i l e s  of -- i n - s i t u  parameters were recorded dur ing each o f  the 1978-79 

surveys a t  NC1 (Figure 3-17) near the  confluence w i t h  Lake McKellar. Result- 

an t  temperature data ind ica te  well-mixed condi t ions throughout the year a t  

t h i  s 1 oca t i  on. Laboratory analyses o f  water qual i ty  parameters were ca r r i ed  

ou t  f o r  water samples co l lec ted  from N C I  dur ing the May 1978 survey. The 

data ind ica te  t h a t  Nonconnah Creek contained a higher organic loading, as 

ind icated by higher concentrat ions o f  t o t a l  organic carbon (TOC), d issolved 

organic carbon (DOC) and phenol than found a t  any other sampling l oca t i on  i n  

the Miss iss ipp i  River o r  Lake McKellar. 

I n  terms o f  e x i s t i n g  stresses, the Memphis and Shelby County Health Department 

data (I4) i ndicate low dissolved oxygen and high co l  i form concentrat ions t h a t  

exceed C r i t e r i a  i n  the lower reaches o f  Nonconnah Creek. Data obtained dur ing 

1978-79 surveys ind ica te  t h a t  &face water temperatures f e l l  a t  a l l  times 

except i n  Ju ly  1978 when an exceedence o f  C r i t e r i a  by 0. 1°C was noted. Dis- 

solved oxygen was ser ious ly  depleted dur ing the May and Ju ly  1978 surveys, 

exceeding C r i t e r i a  i n  May and July.  Phenol concentrations were over two 

hundred times higher than the C r i t e r i a  o f  0.001 mi l l i g ram per l i t e r .  Total  

d issolved so l ids  (TDS) concentrations were low (mean, 104 mi l l ig rams per 

l i t e r ) ,  i nd i ca t i ng  t h a t  urban runo f f  was adequately con t ro l led  dur ing the 

May 1978 survey period. 



Although organic loading s t i l l  causes dissolved oxygen deplet ions, Nonconnah. 

Creek has few apparent t race  element problems. I r o n  (mean, 2.39 m i  11 igram per 

l i t e r s )  was subs tan t i a l l y  above the C r i t e r i a  o f  0.3 m i l l i g ram per l i t e r ,  wh i le  

selenium and lead, were marg ina l ly  i n  excess. No other parameters were exceeded 

dur ing the May 1978 survey. 
. . 

Cypress Creek i s  the on ly  other t r i b u t a r y  i n  the v i c i n i t y  o f  the proposed 
. .  . s i t e .  This stream enters Lake McKellar about 1 m i l e  south o f  Nonconnah Creek 

(Figure 3-16), and has h i s t o r i c a l l y  ( u n t i l  1976) been the source o f  a ser ious 

hea l th  p,roblem.due t o  the raw sewage being discharged d i r e c t l y  t o  t he  stream 

and the r esu l t an t  h igh feca l  co l i f o rm  leve ls .  (I5) However, operat ion o f  the  

Cypress Creek in te rcep to r  s ince 1976 has a l l e v i a t e d  t h i s  problem. 

3.3.1.3.6 SEDIMENT QUALITY 

As mentioned previously,  Nonconnah Creek receives h igh sediment load ing due t o  
I 

the increased runo f f  from urbanizat ion and the e a s i l y  e rod ib le  s o i l s  common t o  

the Memphis area. I n  1972, the U. S. ACE invest igated heavy metals and p e s t i -  

cides i n  bottom deposits o f  Nonconnah Creek. (I5) Pest ic ides were no t  detected 

and only very low l eve l s  o f  heavy metals were reported. A Memphis and Shelby 

County Heal th Department r epo r t  i n  1975 (I4) noted t h a t  Nonconnah Creek sediment 

contained 1 ow pes t i c i de  1 eve1 s b u t '  higher metal concentrat ions than reported 

i n  the U.S. ACE study. Lead had,a concentrat ion o f  28 mi l l ig rams per  l i t e r  

and chromium 12.7 mi l l ig rams per l i t e r  i n  the bottom sediments. 

3.3.2 GROUNDWATER 
-c 

Regional and on-s i te  groundwater condi t ions,  as we l l  as groundwater q u a l i t y  

and groundwater uses are described i n  t h i s  sect ion. Hydrogeologic terms used 

i n  t h i s  ,sect ion are def ined o r  explained i n  Appendix 3B. 

3.3.2.1 REGIONAL GROUNDWATER CHARACTERISTICS 

Three aqu i fers  o f  importance i r e  found i n  the Memphis area: (1) the  shal low 

a1 luvium aqu i fer , .  (2) the Claiborhe ."500-foot" sand aqu i fe r  a lso  known as 



the "Memphis sand" and (3) the Wilcox "1400-foot" sand. Table' 3-6 gives the 

s t r a t i g raph i c  re1 a t i o n  between these three main water bearing formations and 

Fi,gure 3-25 shows them graphical ly .  A b r i e f  geologic descr ip t ion o f  these 

formations i s  given i n  Section 3.2, Geology. 
B'  

I 
! 

Memphis i s  one o f  the la rges t  c i t i e s  i n  the natio'n t h a t  depends so le l y  on 

groundwater f o r  i t s  water supply. The sole source o f  t h i s  water supply i s  

groundwater from two ar tes ian aqui fers.  The aqui fer  t h a t  suppl ies about 95 
I 

percent o f  the water f o r  municipal use i s  the "500-foot" sand, which i s  con- 

f i ned  throughout most o f  the Memphis area by t h i c k  layers o f  over ly ing and 

under ly ing clay. A deep aqui fer ,  the "1400-foot" sand, suppl ies the remaining 

5 percent o f  the water. The add i t i ona l  aqu i fer ,  the al luvium, occurs a t  

shallow depth, bu t  i s  no t  used f o r  municipal supply, c h i e f l y  because o f  the 

s u s c e p t i b i l i t y  t o  contamination from the land surface. Also, water i n  the 

a1 luvium i s  not  des i rab le  because o f  i t s  h igh content o f  i r o n  and i t s  hard- 

ness. $2) 

3.3.2.1.1 . ALLUVIUM AQUIFER 

Wi th in  the a1 1 uvium aqui fer ,  f l uc tua t ions  i n  the water t ab le  respond general ly  

t o  t h a t  o f  the r i v e r  w i t h  some t ime lag. (I6) Flow i n  t h i s  aqu i fer  i s  a lso 

inf luenced by the r i v e r  stage. 

3.3.2.1.2 "500-FOOT" SAND AQUIFER 

, 
The "500-foot" sand i n  the Memphis area i s  del ineated as a hydrologic u n i t  

a1 though 'it includes' a1 1 the deposits o f  the Cla i  borne Group (Figure 3-25). 

This aqu i fe r  i s  a continuous hydrologic u n i t  through western Tennessee and 

adjacent par ts  o f  eastern Arkansas and northern Miss iss ipp i .  The Claiborne 
, 

,t Group ranges i n  thickness from 500 t o  850 feet. It i s  mostly a heterogeneous 

deposi t  cons is t ing o f  beds o f  coarse, medium and . f i ne  sand in te rco la ted  w i t h  

t h i n  beds o f  clay. 



TABLE 3-6 

GEOLOGIC UNITS UNDERLYING THE MEMPHIS AREA 
( 1 1 )  ) 

System 

Quate rnav  

. 

Thickness 
(feet) 

0-200 

: 

0-100 

0-160 . 

. Descr ipt ion and r e l a t i o n  to. r a t e r  

A l l u v i a l  ;and. clay, and gravel. Y ie lds water t o ' a  few d m ~ s t i c  ' 

wells. Could be an important source o f  u a t e r  f o r  c e r t a i n  indus- 
t r i a l  uses. Water i s  a calcium bicarbonate type. very hard. 
and h igh i n .  d issolved s o l i d s  and Iron. 

Wind-deposi ted  . s i  1 t. (Topographical ly h igher  than alluvfurn. ) 
Low p e m a b i l i  ty .  Not a source o f  ground water 

. A l l u v i a l  sand and gravel. Supplies several d o m s t i c  wel ls .  Could 
be a major source o f  water f o r  i n d u s t r i a l  and i r r i g a t i o n  uses. 

Series 

Recent . 

Pleistocene 

Pleistocene 
a n d ( o r )  

Hater i n  eastern h a l f  o f  area i s  predaninantly a sodium b ica r -  
b 0 ~ t e  type, so f t ,  and moderately h igh i n  d issolved s o l i d s  and 
i ron .  I n  the western h a l f ,  predominantly a calcium magnesium . 
bicarbonate type, moderately hard t o  very hard, and high i n  
dissolved so l ids  and i r o n  

Gray, bluish-gray, greenish-gray, and tan  c lay;  minor amounts o f  
1 i g n i t e  and f i n e  sand. Generally inpermeable and considered 
t o  be the upper confining bed f o r  water i n  the  "500-foot" sand 

Fine t o  coarse sand; minor amounts o f  l i g n i t e  and tan c lay  and s i l t ;  
t h i n  c lay  and l i g n i t e  lenses. Coarse channel sands l o c a l l y  a t  
base. Very good aquifer from which 95 percent o f  water used i n  
Memphis area i s  obtained. Water i s  a calcium magnesium sodium 
bicarbonate type, general ly  so f t ,  low i n  d issolved sol ids, and 
h igh  i n  i r o n  and carbon dioxide. The ua te r  contains sane hydro- 
gen s u l f i d e  and i s  s l i g h t l y  corrosive. A sodium bicarbonate 
water characterizes the eastern and southern par ts  o f  the area. 
where the water i s  s o f t e s t  and l e a s t  mineral ized; a calcium 
bicarbonate water w i t h  substant ia l  amounts of magnesium charac- 
ter izes the reminder  o f  the area 

. Gray, greenish-gray, and brown carbonaceous clay. Thin l i g n i t e  
and f i n e  sand lenses l o c a l l y .  Low permeabi l i ty  confines 
water i n  "500-foot" sand 

Fine t o  medium sand; minor amounts o f  l i g n i t e  and c lay lenses. A 
secondary aqui fer  which supplies about 5 percent o f  water used 
i n  Meqh is  area. Water i s  a sodium bicarbonate type, so f t ,  low 
i n  dissolved sol ids,  and high i n  i ron,  and contains some carbon 
dioxide. I t i s  s o f t e r  bu t  more minera l ized than water i n  the 
"500-foot" sand 

Gray, greenish-gray, and brown carbonaceous c lay,  and' l i g n i t e ;  sandy 
near top. F o m  impermeable lower con f in ing  bed f o r  water I n  
u1.400-foot" sand 

Group 

. 

Pl'i ocene 
I 
I 

St ra t ig raph ic  u n i t  

A l luv iun  

. I  

Loess 

Terrace deposits 

Claiborne 

W i  lcox 

T e r t i a r y  

I 
I 

I 
Jackson ( ? )  Formation 0-330 
( lower p a r t  may include i some C l  aiborne beds) 

i 
"500-foot" sand (upper ! 500-800 
p a r t  may include I 
some Jackson ( ? )  beds) ( 

I 
i 
! 
i 

Upper c lay  u n i t  , j 200-395 

! 

Middle sand u n i t  
("1,400-foot" sand) i '5@-300 

1 
i 

I .  
f 
1 

Lower c lay  u n i t  1 190-250 

! 

Eocene 
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Recharge t o  the  "500-foot" sand i s  mainly from r a i n f a l l  on the outcrop areas. 

The outcrop area o f  the  "500-foot" sand occupies a broad b e l t  s t r i k i n g  north- 

eastward across western Tennessee and includes the southeastern p a r t  o f  Shelby 

County. Most o f  the recharge t o  the "500-foot" sand i n  the  Memphis area enters 

the aqu i fe r  i n  the p a r t  o f  the in take area t h a t  i s  southeast o f  Memphis. (1 8) 

Spec i f ic  capaci ty o f  we l l s  ranges from 10 t o  100 ga l lons per minute per  f o o t  

o f  drawdown. The t r a n s m i s s i b i l i t y  ranges from 100,000 t o  410,000 ga l lons per 

day per foo t ,  and the c o e f f i c i e n t  o f  storage ranges from 1 x l o m 4  t o  3 x 

The average adjusted values o f  the "500-foot" sand f o r  the t o t a l  th ickness o f  

the aqu i fe r  throughout the e n t i  r e  area are about 400,000 gal lons per day per 

f o o t  and 3 r f o r  t ransmissi  b i  1 i t y  and storage c o e f f i c i e n t ,  respect ive ly .  

Flow movement w i t h i n  the "500-.foot1' sand i s  general ly  wester ly  towards Arkansas. 

The estimated present r a t e  o f  movement i n  t h i s  d i r e c t i o n  i s  approximately 70 

f e e t  per  year under a hydrau l ic  grad ient  o f  about 5 f e e t  per mile. Closer t o  

we1 1 - f  i e l d s  where waters are withdrawn a t  high' ra tes ,  the r a t e  o,f movement 

increases. 

I n  Arkansas, .the "500-foot" sand i s  not  being u t i l i z e d  because o f  i t s  h igh 

i r o n  and manganese content and i t s  hardness. Instead, the "1400-foot" aqu i f e r  

is,  heav i l y  u t i l i z e d  there, 

3.3.2.. 1.3 "1 400-FOOT" SAND AQUIFER 

This aqu i fe r  i s  continuous throughout the same area as the  "500-foot" aqu i fe r ,  

and i t dips toward the west a t  a r a t e  o f  approximately 25 f e e t  per mi le .  The 

thickness o f  the 'aquifer' increases from about 150 f e e t  i n  the eastern p a r t  o f  

the,Memphis area t o  about 300 f e e t  i n  the western. pa r t .  The volume o f  the  
12 

aqu i fe r  i .n the 1300 square m i l e  area i t .occupies i s  about 7 tri l l i o n  (7 x 10 ) 

cubic ' f ee t .  This aqu i fe r  crops out  60 t o  80 mi les east o f  Memphis. (1 1 



The numerical values o f  t h e  hydraul i c  c h a r a c t e r i s t i c s  o f  t he  "1400-foot" 

sand determined from seven t e s t s  i n  th ree  w e l l - f i e l d s  i n  Memphis were: (1 1 

Minimum Maxi mum 

Transm! s s i b i  1 i ty, gpd p e r  f o o t  

C o e f f i c i e n t  o f  Storage 

The y i e l d s  o f  t he  w e l l s  used i n  t h e  t e s t s  ranged from 400 t o  1600 ga l l ons  

p e r  minute. The w e l l s  ranged i n  diameter from 8 t o  24 inches. 

The a q u i f e r  t e s t  r e s u l t s  i n d i c a t e  t h a t  t h e  "1400-foot" sand i s  almost an 

i d e a l  a r t e s i a n  aqu i fe r .  The changes o f  water l e v e l  i n  observat ion w e l l s  i n  

response t i  changes i n  the. r a t e  o f .  withdrawal were almost instantaneous, . . 

i n d i c a t i n g  near-per fect  v e r t i c a l  confinement between the  c l a y  boundaries. (1 ) 

Water l e v e l  data from 1924 show t h a t  ' the  c o e f f i c i e n t  o f  storage before  develop- 

ment o f  w e l l s  i n  the  "1400-foot" sand was 2.5 x and t h a t  t he  t ransmissi -  
5 b i l i t y  was 1.2 x 10 ga l lons  pe r  day per  foo t .  Based on these f igures ,  t he  

average amount o f  water t h a t  moved westward across a 1-mile sec t ion  o f  t he  

"1400-foot" sand a q u i f e r  was about 0.16 m i l l i o n  g a l l o n  per  day, compared t o  

1 m i l l i o n  g a l l o n  per  day f o r  t h e  "500-foot" sand aqu i fe r .  (1 1 

3.3.2.2 GROUNDWATER CHARACTERISTICS AT THE SITE 

The presence o f  groundwater a t  t he  s i t e  i s  dependent upon the  subsurface 

geology a t  var ious depths. The geologic s t r a t a  beneath the  s i t e  are  shown 

i n  Figure 3-26. 

3.3.2.2.1 HISTORY OF THE SHALLOW AQUIFER 

The composition o f  s o i l s  above the  Jackson c l a y  a t  the  IFGDP s i t e  i s  governed 

by ' r e l a t i v e l y  tecent  hydro log ic  and geologic events. This i s  i 1 l u s t r a t e d  i n  

F igure 3-27, which shows the  approximate l oca t ions  o f  t he  M iss i ss ipp i  River  

d u r i n g  var ious per iods o f  t ime. The numbers between t h e  s o l i d  l i n e s  i n d i c a t e  
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Figure 3-27. Ancient Courses Mississippi River Meander Be1 t 



the  r e l a t i v e ' t i m e  per iod  dur ing which the M iss iss ipp i  River channel occupied 

the area between the" 1  ines. According t o  t h i s  f i gu re ,  the channel o f  the 

Mississ ippi ,  k i v e r  passed through the area o f  the IFGDP as recen t l y  as 1880. 

Since the cen t ra l  channel o f  the Miss iss ipp i  River ranges i n  depth from 40 

t o  90 f e e t  i n  t h i s  area, the upper 50 f e e t  o f  the s i t e  have probably been 

deposited w i t h i n  the  past  300 years. This could explain, i n  pa r t ,  the  v a r i -  

a b i l i t y  i n  composition o f  these upper so i l s .  

3.3.2.2.2 HYDROLOGIC CHARACTERISTICS OF STRATA 

The sands and gravels are var ied i n  l oca t i on  composition and the most s i t e -  \ 

s p e c i f i c  desc r ip t ion  i s  found i n  Section 3.2.2, Geology o f  the  S i te .  D r i l -  

l i n g  a t  the s i t e ,  a t  locat ions shown i n  Figure 3-28, ind icates  t h a t  v i r t u a l l y  

a l l  o f  the s o i l s  from 0  t o  120 f e e t  below the  surface o f  the s i t e  are  very 

permeable. Table 3-7 summarizes the estimated hydrau l ic  conduc t i v i t i es  o f  

the various s t r a t a  shown i n  the s t r a t i g raph i c  columns i n  Figure 3-26. 

The po ten t i a l  t o t a l  grou'idwater y i e l d  o f  the s t r a t a  a t  0  t o  50 f e e t  below 

the surface i s  p r i m a r i l y  l i m i t e d  by the depth o f  the ~ i s s i s s i ~ ~ i  River, be- 

cause the sand a l t e r n a t e l y  discharges water t o  the r i v e r  dur ing h igh f lows 

and receives recharge from the r i v e r  dur ing low flows. The s i t e  area i s  

t y p i c a l l y  recharged dur ing the spring, and i t  recharges the Miss iss ipp i  River 

dur ing the 1  a te  summer and fa1 1. 

A previous study performed by Kel logg (19) i n  the p rox im i ty  o f  the s i t e ,  b u t  

not  on the s i t e .  i t s e l f ,  s tudied the response o f  the upper sands t o  changes 

i n  the l eve l  o f  Lake McKellar. Based on measured data, when the r i v e r  r i ses ,  

the water t ab l e  i n ' t h e  sands r i s e s  a t  a  lagging ra te .  When the  lake stage 

decreases, the water t ab l e  e leva t ion  decreases more s lowly  and remains above 

.the r i v e r  l e ve l .  

The sands a t  the s i t e  are a lso recharged by r a i n f a l l  and groundwater f l ow ing  

from areas o f  higher gradient. However, because o f  the p rox im i ty  o f  the  

s i t e  t o  the r i v e r ,  these other con t r ibu t ions  are d i f f i c u l t  t o  measure and 
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Figure  3-28. Bor ing  Locat ion  P lan  



Soi 1 Type 

Upper Sands 

. . Gravels 
. . .  

. . S i l t y  Clay 
(Jackson formati on) 

Lower Sands 
(Memphis sand) 

. . 
TABLE ' 3-7 

ESTIMATED HYDRAULIC CONDUCTIVITY 

FOR THE IFGDP SITE (20) 

Approx'i mate Depth 
Beneath Surface 

( fee t )  

Approximate 
Elevation 
( f e e t  msl) 

165 t o  215 

81 t o  165 

-35 t o  82 

- 
-67 t o  -35 

Hydraul i c 
Conductivity 

(cm/sec) 



are o f  a much lower magnitude. The hydraul ic  conduc t i v i t i es  of the a1 l u v i a l  

aqu i fe r  were estimated by Kel logg (19) f o r  the A1 l e n  Generating P lan t ,  and 

these values are shown , i n  Table 3-8. The values measured by Kel logg are 

approxi.mately one order o f  magnitude lower f o r  the same mean sea l eve l  eleva- 

t i o n  than those estimated by Law Engineering,('O1. who conducted the study on . 

the s i t e .  

The f i n e  sands from depths o f  50 t o  134 f e e t  have s l i g h t l y  lower permeabi l i t ies  

than the upper sands. This i s  most l i k e l y  a r e s u l t  o f  the f i n e r  g ra in  s i ze  

f o r  these s t ra ta .  , 

A t  depths o f  135 t o  260 f e e t  below the s i t e ,  a dense, gray-green s i l t y  c lay  

layer  was encountered dur ing ' the  s i t e  s o i l s  invest igat ion.  This i s  commonly 

r e fe r red  t o  as the Jackson formation o r  "Jackson clay." 1t forms the c o n f i n -  

i n g  layer  f o r  the Memphis sands o r  "500-foot" sands which serve as the primary 

source o f  d r ink ing  water f o r  the  City o f  Memphis. This i s  c l e a r l y  evidenced 

by the subsurface p r o f i l e  a t  the s i t e .  shown i n  Figure 3-27. 

The s i l t y - c l a y  layer  (Jackson formation) has an estimated hydraul ic  conduc- 

t i v i t y  o f  t o  ceAtimeters per second (cm/sec) which i s  essen t i a l l y  

impermeable. Informat ion obtained from,borings a t  the s i t e  ind icates t h a t  

t h i s  layer  ranges i n  thickness from 100 t o  130 feet .  This stratum i s  cont in-  

uous u n t i  1 the Memphis sands are encountered s t a r t i n g  a t  depths o f  257 and 

275 f e e t  i n  boring5 14A and 9A, respect ive ly  ( ~ i ~ u r e  3-26). 

Hydraul ic. conduc t i v i t i es  o f  the Memphis sands encountered ranged from 0.01 

t o  0.02 centimeters per  second. These values a.re the same order of'magnitude 

as the f i n e  sands above the Jackson c lay  bu t  are s l i g h t l y  lower. The somewhat 

lower hydraul ic  conduct iv i ty  o f  the Memphis sands, i n  comparison w i t h  the 

al luvium mater ia l ,  could be a t t r i b u t e d  t o  the f a c t  t h a t  the Memphis sands 

have a greater degree o f  compaction,due t o  the weight o f  s o i l  from above and 

have a s l i g h t l y  smaller g ra in  size. 



Soi 1 Type 

4 Upper sands 

TABLE 3-8 

ESTIMATED HYDRAULIC CONDUCTIVITIES 

FOR THE ALLEN GENERATING PLANT( 19) 
.;' 

/ 

Hydraul i c 
E levat ion  Depth Conductivity 

l f e e t ,  msl) ( f e e t )  Di r e c t i  on (cm/sec) 

190 t o  195 25 t o  30 hor izonta l  ' 9 to 70 

v e r t i c a l  7 to 60 l o e 3  



3.3.2.2.3 CHEMICAL QUALITY OF SITE SOILS 

Concentrations o f  su l f a te  and s u l f i d e  ions and pH (hydrogen i o n  concentration) 

were determined f o r  f i v e  shallow a1 luvium s o i l  samples. Locati-ons o f  the 

samples are shown i n  Figure 3-28, and the resu l t s  o f  these analyses are given 

I i n  Table 3-9. The pH values f o r  the s o i l s  ranged from 6.2 t o  7.4. Sul fates 

were less than 1 m i l  1 igram per  1 i t e r  (mg/l) and s u l f i d e  concentqations ranged 

from 0.012 t o  0.035 mi l l i g ram per  l i t e r .  

3.3.2.3 GROUNDWATER QUALITY 

Groundwater q u a l i t y  near the proposed s i t e  was assessed from review o f  p e r t i -  

nent, avai 1 able 1 i - te ra tu re  and recent, s i  te-speci f i c  EIA f i e l d  survey data 

(1978-79 surveys). This in format ion i s  presented. in  d e t a i l  i n  Appendix 3A. 

Figure 3-29 d i  splays aqui fers under ly i  ng the Memphis area and t h e i r  recharge 

,areas. Only, the .shallowest ter race gravel zone ' i s  recharged from the surface 

Water ,qua1 i t y  i n  the deeper aqu i fers  near the s i t e  was reported by the U. S. 

Geolo$ical survey i n  1933. ('*) There are important va r ia t ions  w i t h  depth 

which are caused mainly by. changes i n  geochemical condit ions. I n  the "1400- 

footn  sand o r  Claiborne group, sodium and bicarbonate are the dominant ions. 

The waters i n  t h i s  aqu i fe r  are very s o f t  and,low i n  d issolved so l ids ,  i r o n  

and ca1 c i  urn. (16'22s23s24) I n  the "500-foot" sands o r  W i  1 cox group, bicarbonate 

i s  . the  dominant anion, and calcium, sodi um and magnesi um are general l y  the . 

p r i nc i pa l  cat ions depending on locat ion.  I n  the Memphis area, these waters 

are low i n  d issolved so l  i d s  bu t  h igh i n  i r o n  and f r ee  carbon d iox ide which 

makes them s l i g h t l y  cor ros ive bu t  f i t  f o r  human consumption. (1 6,22,23,24) 

The ter race gravel aqu i fe r  o f  Quaternary age i s  located a t  a depth o f  between 

3 and 160 feet. TVA examined water q u a l i t y  i n  t h i s  shallow aqui fer  below 

the A1 l en  Generati'ng P lant  and reported waters dominated by calcium and b icar -  

bonate. (") su l fa te ,  i r o n  and manganese were a t  much higher leve ls  than, t h a t  



. . . - . . 

TABLE 3-9 

CHEMICAL ANALYSIS'OF IFGDP SITE SOILS (20) 

Approximate 
Dep th  E levat ion pH - Su l fa te  Su l f i de  

I Boring'No.*. S o i l  Type ( f e e t )  (.msl, fee t )  l u n i t s l  (mg/l) (mg/l) 
. .  . 

~ . .  8-2 c l a y e y s i l t  7-1/2 t o 9  206.Oto 207.5 7.2 < 1 0.024 

I , 
8-4 sand 3 t o  4-112 210.5 t o  212.0 6.5 < 1 0.022 

0-5 sand .. 23 t o  24-1/2 190.5 t o  192.0 7.4 , .012 

B-9 sand 8 t o  9-112 205.5 t o  207.0 6.2 < 1 .035 

1 8-12 sand 1-1/2 t o  3 210.5 t o  213.5 7.3 < 1 .035 

* Bor ing loca t ions  are  shown i n  Figure 3-28. 



1-1 Memphis Sands . 

Basement Rock 

(22) F igure  3-29. ' Recharge Areas o f  Aqu i fe r  Under ly ing the  Memphis Region 



found a t  greater  depths. The ter race deposi t  aqu i fe r  was a lso sampled by 

EIA (1 978-79 surveys) once a  season between May, 1978 and January 1979 from a  

t e s t  we1 1  approximately 40' f e e t  deep a t  l o ca t i on  GW1 on the proposed s i t e  

(Figure 3-17). I n  add i t ion ,  a  water sample was co l l ec ted  a t  t h i s  l oca t i on  

i n  February 1979 t o  determine the bu f f e r i ng  capaci ty o f  the aqui fer .  Water 

qua1 i t y  informat ion from t h i s  we1 1  was compared w i t h  U. S. Environmental Pro- 

t e c t i o n  Agency (EPA) Dr ink ing Water Standards (26) (DW Standards) and the  

s t r i c t e s t  app l icab le  c r i t e r i a  ( c r i t e r i a )  ,(4) as compiled from the EPA c e i t e r i a  

f o r  pub l i c  hea l th  and wel fare  and i r r i g a t i o n  waters. I r o n  (mean 19.4 m i l  li- 

grams per l i t e r ,  maximum 21.5 mi l l ig rams per l i t e r )  and manganese (mean 9.4 

mi l l ig rams per l i t e r ,  maximum 3.90 mi l l igra ins per , l i t e r )  concentrat ions were 

above C r i t e r i a  dur ing a1 1  seasonal surveys, and b a r i  um (mean 1.0 m i  11 igram 

per l i t e r ,  maximum 1.73 m i l l i g ram per l i t e r )  exceeded C r i t e r i a  and Dr ink ing 

Water Standards i n  November 1978 and January 1979. High concentrat ions o f  

i r o n  and manganese i n  the aqu i fe r  recharge water along w i t h  geochemical solu- 

t i o n  o f  i r on ,  manganese and barium are the p r i n c i p a l  causes. Str.ontium was 

the most abundant t race  element dur ing a l l  surveys (mean 0.27 m i l l i g ram per 

l i t e r ,  maximum 0.34 m i l l i g ram per l i t e r ) ,  i n d i c a t i n g  the important i n f l uence  

o f  geochemical i n t e rac t i ons  on wa te r ' qua l i t y .  It i s  associated w i t h  minerals 

commonly associated w i t h  c a l c i t e  and enters the aqu i fe r  waters v i a  so l u t i on  

o r  i o n  exchange. 

A chemical oxygen demand concentrat ion averaging 12.7 m i  1  1  i grams per 1  i t e r  

w i t h  a  maximum o f  26.0 mi l l ig rams per l i t e r  most l i k e l y  r e s u l t s  from the 

'ef fects o f  leaching o f  over ly ing lake sediments and anthropogenical ly i n f l u -  

enced recharge waters. Phenol exceeded C r i t e r i a  cons is tent ly ,  a  cond i t i on  

i nd i ca t i ve  o f  the e f f e c t  o f  i n d u s t r i a l  a c t i v i t i e s  on the q u a l i t y  o f  recharge 

waters. Nu t r i en t  concentrat ions were low, r e f l e c t i n g  minimal e f f ec t s  from 

a g r i c u l t u r a l  a c t i v i t i e s .  During the 1978-79 surveys, the groundwaters were 

found t o  be cons is ten t l y  anaerobic, a  cond i t i on  produced by the  r a t e  o f  or-  

ganic and inorganic demands exceeding the r a t e  o f  reaerat ion o f  the aqu i f e r  

introduced by recharge waters. Po lycyc l i c  aromatic hydrocarbon were i n v e s t i -  

gated seasonally dur ing the 1978-79 surveys and were not  detected a t  any 

time. 



Functional re la t ionsh ips  based on regression analyses between chemical para- 

meters were employed t o  describe the base1 i ne  water qua1 i t y  o f  groundwaters. 

Relat ionships w i t h  r, the  corre1,ation c o e f f i c i e n t ,  s i g n i f i c a n t  above the  80 , 

percent  l e ve l  were: . . (1) d l  ka l  i n i t y  and s u l f a t e  and (2) calcium and magnesium. 

I n t e res t i ng l y ,  some regressi,ons w i t h  d i r e c t  re1 a t ionsh ips  i n  the surface 

waters have inverse re la t ionsh ips  i n  the aqu i fer .  This i s  probably due t o  

p re fe ren t i a l  so l u t i on  and deposit ion. For instance, as calcium becomes more 

abundant, magnesium decl ines, and as bicarbonate increase i n  concentrat ion, 

s u l f a t e  decl i nes. 

Bu f f e r  capaci ty ( resistance t o  pH change) o f  the groundwater was high, aver- 

aging 332.08 pa r t s  per m i l l  i o n  as CaC03/pH. I n  comparison, surface water 

averageswere on ly  16;57 and 26'13 pa r t s  per m i l l i o n  as CaC03/pH f o r  Lake 

McKellar (LM1) and M iss iss ipp i  River (MRI ) ,  respect ively.  This well-balanced 

cond i t i on  i s  a, func t ion  o f  pH, a1 k a l i n i t y  and i o n i c  strength. These waters 

reac t  r a p i d l y  and powerful. ly w i t h  the  s o l i d  surface o f  the aqu i fer ,  d i sso lv ing  

and, p r e c i p i t a t i n g  various compounds and ions t o  mai n t a i  n. t h e i r  pH. Thi s 

r e s u l t s  i n  very l i t t l e  seasonal v a r i a t i o n  i n  the concentrat ions o f  major 

ions and t race  elements. . . 

3.3.2.4 GROUNDWATER USERS 

As prev ious ly  mentioned, Memphis i s  one o f  the l a rges t  c i t i e s  i n  the nat ion 

t h a t  depends so l e l y  on groundwater f o r  i t s  water supply, most o f  the water 

present ly  being pumped from the "500-foot" aqu i fer .  

. , 
\\ 

The Memphis L ight ,  Gas and Water D i v i s i on  (MLGW) i s  an operat ing arm o f  the 

City o f  Memphis government and i s  the l a rges t  supp l ie r  o f  water i n  the area. 

Port ions o f  Shelby County are  a lso suppl ied by MLGW. The e n t i r e  water supply 

f o r  Memphis i s  pumped from we l l s  d r i l l e d  t o  depths ranging from. 400 t o  1400 

f e e t  and tapping natura l  a r tes ian  water sources. . ,  

The water p lan ts  now serv ing the C i t y  o f  Memphis are: Parkway Stat ion,  con- 

s t ruc ted  i n  1924; Sheahan Sta t ion,  constructed i n  1933; Thomas H. A l l en  Sta- 

t i o n ,  constructed i n  1953; C. M. McCord Sta t ion,  constructed i n  1958; I r a  



Lichterman Sta t ion,  constructed i n  1965; .J .  J. Davis Stat ion,  constructed i n  

1971 ; and two pumping s ta t ions  acquired when neighboring u t i l  i t y  d i s t r i c t s  

were annexed. These inc lude the Palmer S ta t ion  (Holmes), acquired from the  

Whitehav'en U t i  1 i t y  ~ i s t r i c t  i n  1970, and the  Egypt-Central Stat ion,  acquired 

from the Raleigh U t i l i t y  . . D i s t r i c t  i n  1973. A l l  w e l l - f i e l d s  are  shown i n  

. . . . Figure 3-30. The A l l en  and Davis we l l  f i e l d s  are the c losest  t o  the proposed 

. . coal-' g a s i f i c a t i o n  p lan t ,  bu t  ne i the r  i s  located w i t h i n  3 mi les  o f  t he  s i t e .  

The maximum d a i l y  capaci ty o f . e x i s t i n g  we l l s  and treatment f a c i l i t i e s  i s  189 

m i l l i o n  ga l lons per day. I n  1982, a new pumping s t a t i o n  cu r ren t l y  being 

designed w i  11 be on-stream increasing MLGW' s maximum d a i l y  capaci ty t o  204 

m i l l  i o n  gal lons per  day. These ra tes  are on a d a i l y  basis and may be exceeded 

approximately 20 percent on an hour ly basis dur ing per iods o f  demand. 

The 1979 average d a i l y  consumption i s  118 m i  1  l i o n  gal lons per day. 

Groundwater i s  being used extens ive ly  throughout the Memphis area f o r  domestic, 

i n d u s t r i a l  , commercial , a g r i c u l t u r a l  and other uses. several :  1 i s t s  of users 

have been compiled i n  repor ts  produced by the Mississippi-Arkansas-Tennessee 

Counci 1 o f  Governments (MATCOG), and a va r i e t y  o f  compilat ions have been made 

by the ~ e m ~ h i s  and She1 by County Health Department. Tables 3-10 through 3-1 3 

were ex t rac ted from these documents. 

These l i s t s  were compiled f o r  Fayette, .Hardeman; Shelby and T ip ton counties, 

the c losest  locat ions t o  the proposed IFGDP, because po ten t i a l  impacts from 

t h i s  p l an t ,  should they occur, could mainly a f f e c t  areas w i t h i n  these distances. 

Special care was taken t o  determine e x i s t i n g  we1 1 s w i t h i n  a 3-mi l e  rad ius  o f  

the proposed p l an t ,  because a t  such a distance, po ten t i a l  impacts could be 

observed sooner and a t  a higher degree t h a t  a t  fa r the r  distances from the 

p lan t .  Tables 3-10 and 3-11 l i s t  the water companies o r  the mun i c i pa l i t i e s  

t h a t  supp l y  the waters, the t o t a l  amount suppl ied and the populat ions served 

by these water companies. Tables 3-12 and 3-13 l i s t  the se l f -supp ly ing indus- 

t r i e s  and commercial i n s t a l l a t i o n s  i n  Shelby and Fayette counties. 

A l i s t i n g  o f  the known, e x i s t i n g  i n d u s t r i a l  water wel ls  w i t h i n  3 mi les  of 

the proposed coal g a s i f i c a t i o n  p l a n t  i s  shown i n  Table 3-14. 



---- 

Memphis Light,  Gas 

F igu re  3-30. Memphis Area, Tennessee, w i t h  Locat ions o f  Observat ion We1 1s and 
Memphis L i g h t ,  Gas and Water D i v i s i o n  Wel l -F ie lds  
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TABLE 3-10 

URBAN AND SUBURBAN WATER USE I N  THE MEMPHIS AREA BASIN 

. . Ground Watk Supd ie  s 

E s t h t e d  
1970 Population 

Pouulation Served . 

~ v k a g e  
Daily Use 
Gallons 

Per 
Capita 

GPD - 
Storcge i 
Capacity 
Gallons 

N u c b e r  of 
'connections Water Source 

Water Company 
County o r  V b n i c i p a u  

Payette Gallabay 
LaGrange 
Hoscow 
Oakland 
Rossville 
S o ~ i l l e  Light, 

Gas 6 Eater 

52 . Well 
50 Well 

165. Well 
155 We1 1 
110 Well 
787 Well 

I 

Hardeman Grand junction ,, . 427 600 . 200 -11 32,400 . 46.6 
I : 

0 

Shelby Arlington 
B a r t l e t t  
Cloverhaven U.D. 
Col l ie rv i l le  . 
Ellendale U.D. 
Gemantown 
Lucy-Woods tock U.D. 
Hemphis Light, Gas 

and Water 
Nillington 
Millington Naval 

A i r  Station 
Raleigh V.D. 

Well 
Well 
Well 
Well 
Well 
We1 1 
Well 
Well 

Well 
Well 

W e l l  

Tipton Mason 443 430 190 . Well 52,000 ,104.6 55*000 : 

. - .. Nunford ... . 1,500 . . -.425 -.--- .-tiell--- .- ... . -. 104,0(?0 +-..- 43- 3 " 75,000.*' . . , - lt281.-- . -  - .. 
. i 

Source:. Fayette, Hardeman, Shelby and T ip ton 
County 'Heal t h  Departments 



TABLE 3-11 

. . 
.SCHOOLS, CAMPS AND OTHER DOMESTIC WATER USE IN THE.MEMPHIS AREA BASIN 

Est. Average 
Pop. Number o f  Wa.ter Da i l y  Use 

County water Company o r  User Served Connections Source i n  Gallons 

Fayette Ar l i ng ton  Mobile Park 90 30 We1 1 6,750 

Braden Elem. School 300 1 6,000 

Braden S ina i  68 1 We1 1 1 ,360 

Bernard Elem. School 140 " 1 2,800 

Camp Pine Crest 2,000 10 We1 1 100,00O/yr 
(Resident) 

Central Elem. School 1,200 1 We1 1 24,000 

F i s h e r v i l  l e  Lake 500 1 We1 1 8,00O/yr 
G i r l  Scout Camp 

Herb Parsons Lake 200 

Longtown Gul f 3,000/yr 

McGraws j r a i  1 e r  Court . . 15  

Middlecof f  T r a i l e r  Court 37 ' 

Pinelake. Subdiv.ision 250 

Sandy Creek Ranch Camp 100 

Southwest Elem. School 700 

S p r i n g h i l l  Elem. School 345 

A. L. Ward T r a i l e r  Court 70 - 
Young L i f e  Camp 1,000 

Stanton 1-40 E x i t  - - 

Hardeman Hardeman Academy 150 1 ' Well 4,000 

She1 by A1 be r t s  Cabin - - .I We1 1 1 , 0OOX* 

  el la v i s t a  Country4 Club* -- . 1  We1 1 7, 50OX* 

C i r c l e  A Stables . 10 1 We1 1 1,000** - ,  

Source: Fayette, Hardeman, ~ h e i  by and T i  pton County Health ~ e ~ a r t m e n t s  

*..Water used f o r  i r r i g a t i o n  : 



TABLE. 3-1 1 (Continued) 

Average 
D a i l y  Use 
i n  Gal lons 

Est.  \ 

Pop. Number o f  
Water Company o r  User Served Connections 

Water 
Source County 

She1 by We1 1 

Well . 

Well . 
We1 1 

We1 1 

We1 1 

We1 1 

We1 1 

We1 1 

Chickasaw Country Club* 

Col on i  a1 Country ~l ub* 

Farmi ngton Country Club* 

Green Acres Mobi le  Homes 

H o l l y  Hi1 1s Country Club* 

Houston Levee G o l f  Club* 

McCool Horse' Fram 

Ma1 1 a r d  Lake Assoc ia t ion  

~ e m ~ h i  s Country Club* 

McKel lar Woods V i l l a g e  

Meadow Lake' Apartments - - 
Edmond O r g ' i l  1 Park* - - 
Paradise Lake - - 
Pleasant View T r a i l e r  245 

V i l l a g e  

R i  dgeway Country C l  ub* - - 
Stone . . b r i dge  Country Club* -- 
~i ndyke Country . C l  ub* - - 
Westwood Subdivi  s ion* - - - - We1 1 i , 0 0 0 ~ ~  

T ip ton  Highway 51 T r a i l e r  Court 50 2 0 We1 1 2,500 

38 15 ~ a n k s  T r a i l e r  Court We1 1. 1,900 

Hunter 's  T r a i l e r  Court 2 5 10 We1 1 1 ,250 

250 100 Well . 12,500 

100 40 We1 1 5,000 

Orman's T r a i l e r  Court 

Twin C i r c l e  T r a i l e r  Court 

Joyner 's  T r a i l e r  Court 88 3 5 We1 1 4,400 

Rodger's T r a i l e r  Court 30 . 12 We1 1 1,500 

Source: Fayette, Hardeman, She1 by, and ~ i ~ < o n  County Hea l th  Departments. 

* Water used f o r  i r r i g a t i o n  

** Est imated 



TABLE 3-12 , 

INDUST~IAL GROUNDWATER USED.-,BY SELF-SU~PLYING - .  IWUSTRIES . : 

MEMPHIS AREA BASIN 

- . - - - . . . . . 

Emp 1 oyees 
P r i nc i pa l  

Scuscy . C i t y '  . . I ndus t ry  . '  Product. -- - . Water Source 

Average 
D a i l y  

Use-GPD Type Use* 

.- 
t a y e t t e  C o i l i e r v i l l e  Alpha Chemical Company ' 35 Polyester  Resins ' Well 

Hickqry k i t h e  Fayeite Packing Company 4 Meat we1 1 

Ilc.scow Troxel Manufacturing Co., Inc; 520 B icyc le  Seats ' Well 

I Rcssvi 1 l e  Tennessee F30ds 250 Produce Prepared We1 1 

i 
il Winter Garden, Inc.  325 Frozen Vegetables , We1 1 

Adam Brothers Company, Inc. Silo1 by Eads PVC Pipe We1 1 

Hardwood Lumber Frn. We1 1 Anderson-Tully Company 

A l i 2n  Mate r ia l s  Co. 

Armour and Co. 

Metal Products We1 1 

Slaughter Ca t t l e  We1 1 
and Hogs 

Oak F loor ing  & Frn. Well 

Ce l l  e l  ose We1 1 

ksphal t &h i  ngled We1 1 
and Roofing 

E. L. Bruce and Co., Inc. 

Buckeye Cel lu lose Corp. 

F h i l i p  Carey Mfg. Co. 

C 

c, p 

C,. P ,  S 

Processed Soybean We1 1 Cargi 11, Inc.  

Cedar Grove Da i ry  

Chrmium Gin ing & Sre l  t i n g  

Dai ry  Products We1 1 

Ferrochrome- . We1 1 
Ferrcmanganese 

11 Charles 0. Cox Corp. Wood Turning We1 1 
-.------- 
" C o d ~ :  C-ccol i n? .  P-rrocess, S-sanitary , N-washing 

(Continued) 



TABLE '3-1 2 (Con ti nued) 

Em?l oyees . . 
Principal 

Industry . . -- Product 

De: t a  2ef S ni ng Campany 200 ~ a s c l  ine-0i 1-~spha l  t 

Averirge 
Daily 

Use-GPD .Water Source City 

C,  P, 5 ,  w 
p, c : 

c ,  s 
P ,  i: 

c ;  P, s 
C,. P ,  S ,  w 

Shelby We! 1 

We1 1 

. Me1 1 

Wei 1 

We1 1 

We! 1 

We! 1 

Wei 1 

. We1 1 

We1 1 

Delta Tcol Csicgany 27 Dies & Stampings 

Desoto Hardwood Flocring 275 .Hardwood. ~l bori ng 32,000 

5,000 

16,400,00.3 

6,070,000 

150,COG 

308, GOO 

2,240, 500 

4,003 

~ e s c t o  Redi-Mix Company 16 Concrete 

E , I .  duFont Genemurs and Co. 710 ~ n d u s t r i a l  Organic 

Firestcne Tjre  & Rubber Co. 2,7il0 Tire  and Rubbe.r 

Fisher Concrete - Clas~ow -.- Sand and' Gra\rel 
. . 

General E l ec t r i c  Company 1.300 Miniature Lapps 

W. R. G ~ a c e  30C Ams0ni.a and Urea 

H z r t ~ e l l  Ercther 97 Hickory Handies and 
Night St icks 

Hcne - Pop? -- ~ a t t ;  Chemicals , 

Hucie - Thomas -- Cooking Oil 

Hunt -. Wesso6 foods, Inc. 225 Vegetable rji l and - . -  - - 

Shortening 

I l l i n o i s  Central Gulf RR. 550 Rail i ranspo.r tat?  on 
Johnson Yard 

John Hsrrel and Ccm3any 365 Pork, Beef and 
Profess Meat 

I I 

c ,  ?, 5, >! 

i, ?, S.. W 

P I  s 

Jordan & Sols S33d 3 Grave; 15 Sand an3 Gravel Wel? 
1.1 1 ne 1 i 

We1 1 

We1 1 

I I  Josgph Sckl i tz  Brew-;ng Co. 400 Beer 

Ke! 1 ogg Ccapany . SCS D t y  C e r c ~ l ;  

Kinbel-ly-C? ark C 2 r ~ .  1 ,SOG Sanitary tispkins 
and Paper Prcducts 

It Meaphis Frosted Food 500 Frozen Foods 

I! Meinphis Ice Creiia CQ. 24 Frozen 3airy Prsducts 
~i !4emph; s P:yk'o~d Conpiny 103 Ply%ood Panels 

(Continued) 



TABLE 3-12 (Continued) 

Employees Average 
' . ' P r i i c i p a l  ' Da'ly c r . . ,  ' . . - 

" . . ! . l : , s J  -- -& 
C i  t v  - ;?C!JS t r y  Product . water 'Source Use-VD 

,--- 
! v3e i!se,+ 
-Y-- 

<i,=.!. . ... . ,. I :.:J K ~ n : ? + i  s. t!e.~?hi s. Stone &' Gravel Co. 20 
II Hi'dw2st Farms 0 
I1 Hi@dest 'Farms - Union Ave. 3 1 
lI Prest  Manufacturing Co. 25C 

Stone and Gravel Well , 

We1 1 

We1 1 

We1 1 

237,600 . ?,,S 
160,38? - C, W 

360, OCO * 

104, 250 p, s 

Fro'zen Da i ry  Products 

Frozen Da-iry Products 

Wooden. Caskets and 
F1 o o r i  ng 

#I ' ' Quaker Oats Compar~y 200 F l  u r f  u ra l  and 
Fu r f u r y l  Alcohol, 

- 
I .  

H .  - Royal Oak Charcoal. 88 Charcoal 61-i quets 

Masnesium Gat tcry '  . . 
Casings 

II Srcal l e y  Kagnesium Co. 6 

We1 1 

Me1 1 

We1 1 

Ye1 1 

We1 1 

We; 1 

We1 1 

Southern F ~ b r i c a t i o r s ,  Inc. 140 

Standard Construct ion Co. , Inc. 19 

Tennessee Veneer Ca. 50 

U. S. Steel  Corp. 42 

Union Carbide Ccrp. 15 

Va l ley  Pfioducts,. Inc .  35 

Vel sic01 Chemical Co. 151 

T r a i l e r  Par ts  

Sand and Gravel 

Plywood 

Mixed F e r t i l i z e r  

Acetylene 

T a l l  ow 

Endrin, Heptachlor 
and Chlor ine 

I1 C. F. Work and Sons 95 Tool Handles and 
Go1 f Club Heads 

Woods t oc  k Taylor-Forge D i v i s i o n  . 90 

T i ~ t ? n  Rcra1 Tipon Foods, Inc. Country Ham 

----- 
C :  C-ego; ing, P-PI-ores~, 5-sani t a r y ,  U-washicg 



TABLE 3-1 3 

SELF-SUPPLYING COMMERCIAL WATER USERS IN THE MEMPHIS AREA BASIN 

Number of 
County Name Employees 

Shelby Catfish Farm - 
i 

Catfish Motel 2 I 

Cedar Grove Dairy - 
Circle  A Stables  - 
Col 1 i ervi  11 e Servi sof t - 
Dixie National 11 

Stockyards 

Di xon Grocery 2 

Flora Hil l  Motel - 
John Gerber Company 177 

Green Acres Mobile Home 5 

Green Thumb Nursery 1 

Goldsmiths -Dept. Store  - 
GoodwynInst. Bldg. 100 

Gulf At lant ic  7 5 
Warehouse 

Hungry Fisherman Res. - 
ICRR - 
Kearn Brothers Groc. - 
Ma1 co Theater 7 8 

McCool Horse Farm - 

Memphis International  - 
Rwy . 

Mikes Sports  World 3 

Milton Pickard 1 

Pull i am Nursery - 
Roadway Express 300 

Water 
Source 

We1 1 

We1 1 

Est. Avg. 
Daily Use 
0 

- 
576,000 

- 
- 
- 

1 7,280 

- 
- 

61 2,000 
- 

730,000 
- 
- 

10,000 

- 
- 
- 
- 
- 
- 

- 
- 
- 

2,250 

Type Use* 

Lake 

P 

P ,  c 
Stock water 

W 

W 

Stock water 

D 

C 

Lake 

C ,  P ,  s ,  W 

C ,  P ,  S,  W -. 
C 

Stock water 

S 

Stock water 

/ 
C ,  S, w 

*Code: C-cool i ng , P-process , S-sani t a ry  , W-washi ng 
i 

(Con t i  nued) 



TABLE 3-1 3 (Contl nued) 

County 

Shel by 

Number o f  
Name - Employees 

Shel by County A i r p o r t  - 
Southern Inves,tors - 
Snowden Express - 
Tom Hunt Sales - 
William'-A: Wiley Auto - 
whi te ~ o s e  Linen 150 

W. ,O. Whitmore 1 
. . 

White Haven Animal :4 
Hosp. . . . 

Water 
Source 

Well. 

*Code: C-cool i ng  , P-process , S-sani t a r y  , W-was h i  ng 

Est. Avg. 
Da i l y  Use 
0 Type Use* 

C, P, S ,  W 



TABLE 3-.14 

INDUSTRIAL WELLS WITHIN 3 MILES OF IFGDP 

Owner 

Bengal Water Co. 
. (Piper)  

C a r g i l l ,  Inc .  

C a r g i l l ,  Inc .  

Cargi 11, Inc .  

C a r g i l l ,  Inc .  

Gaskel 1 Company 
u ' 

I 
a ~ i ' d - ~ m e r i  can 
03 I n d u s t r i e s  

Nat iona l  D i s t i  1 l e r s  

Presidents I s l a n d  
P l a n t i n g  Company 

H. B. Reed, Inc,  

We1 1 
Depth Diameter 

Address ( f e e t )  ( inches) 

1175 Harbor Ave. ,121 8 

2330 Buoy Ave. 582 12 x 8 

1877 Channel Ave. 

1877 Channel Ave. 

1877 Channel Ave. 

1555 ~ a 8 o r  Ave. 

2365 Harbor Ave. 

2459 Channel Ave. 

1039 Por t ,  E x t ' d  

2170 Steam P l a n t  Rd. 

Flow 
0 Aqu i fe r  

A l luv ium 

Memphis sand 

Memphis sand 

Memphis sand 

Memphis sand 

A1 1 uvium 

A1 1 uvium 

A1 1 u v i  urn 

,A1 luv ium 

A1 1 u v i  urn 



Examination o f  data reported in .Tab les  3-10 through 3-13 ind icates  t h a t  on ly  
I -- . . one wel'l r e l a t ed  t o  ag r i cu l tu re ,  the wel l  owned by the  Presidents I s l and  

'P l an t i ng  Company, . i s  i n  the  area o f  the proposed IFGDP. 

Based on a  review o f  the area and interv iews a t  selected locations, '  there  

appear t o  be no o ther .  "pr iva te"  we l l s  w i t h i n  3  mi les o f  the p l a n t  s i t e .  
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3.4 METEOROLOGY, CLIMATOLOGY AND A I R  QUALITY 

This sect ion describes the e x i s t i n g  environment i r i  terms o f  meteorology, 

c l  imatol ogy and a i  r qua1 i ty. 

3.4.1 METEOROLOGY 

The proposed p l a n t  s i t e  i s  located i n  Shelby County, Tennessee. There are 

f i v e  o f f i c i a l  U.S. Government meteorological s ta t ions  t h a t  record on ly  

temperature and p r e c i p i t a t i o n  data w i t h i n  a 50-mile radius o f  the s i t e  lo -  

cat ion.  I n  addi t ion,  a f i r s t  order National Weather Service meteorological 

s t a t i o n  i s  located a t  Memphis, the c i t y  o f  the proposed p l a n t  s i t e .  Wind 

speed, wind d i rec t ion ,  so la r  rad ia t ion,  v i s i b i l i t y ,  pressure and r e l a t i v e  

humidity (as we l l  as temperature and p rec ip i t a t i on )  are recorded a t  the 

f i r s t  order s ta t ion .  (5) Table 3-15 1 i s t s  the locat ions o f  the s i x  weather 

s ta t ions  r e l a t i v e  t o  the p l a n t  s i t e  and the per iod  o f  record f o r  each s ta t ion .  

Further meteorological data are ava i lab le  from a meteorological tower operated 

by the Tennessee Val ley  Author i ty  i n  the v i c i n i t y  o f  the A l len  Generating 

P lant  and the proposed s i t e .  

. . 

The c l imate o f  Southwestern Tennessee (5,6) i s  a f fec ted  by weather systems 

o f  both Gul f  and western Canadian o r i g i n  and thereby . . has comparatively 

frequent changes i n  weather. Summers are general ly warm and humid whi le  
. .  w i n t e r s a r e  general ly  mild. The average annual temperature i s  i n  the low 

s i x t i e s  and var ies  between monthly averages i n  the low f o r t i e s  i n  January 

' t o  t he ' l ow  e i g h t i e s ' i n  July. Extreme temperatures are r e l a t i v e l y  rare,  

as there are-  only about 65 days per  year w i t h  maximum temperatures above 90°F. 

and 60 days per year w i t h  minimum temperatures less than 32OF. Rela t ive  

humidity averages 70 percent f o r  the whole year. 

P r e c i p i t a t i o n ' o f  near 50 inches per year i s  f a i r l y  we l l  d i s t r i bu ted  throughout 

t he  year, w i t h  the greatest  amounts f a l l i n g  dur ing win ter  and ea r l y  spr ing 



TABLE 3-15 

AND CORRESPONDING PERIOD OF CLIMATOLOGICAL RECORD (1-5) 

Distance and Type o f  Summarized Data 
S ta t ion  D i r ec t i on  from S i t e  and Period o f  Record 

Arkansas 

Marked Tree . . 35.1 mi les NW (350301N, Temperature and p r e c i p i t a t i o n  
90°20 ' W) (1931 t o  1960) 

Miss. issippi 

Ho l l y  Springs 43.6 mi les ESE (3404g1N, Temperature and p r e c i p i t a t i o n  
89O26'WY e leva t ion  480') ' (1941 t o  1970) 

Tuni ca 27.6 mi les SW (34O41 'N,  Temperature and p r e c i p i t a t i o n  
90°23'W, e levat ion '189' ) (1941 t o  1970) 

Tennessee 

Covi ngton' 41.4 mi les  NE (35O34'N, Temperature and p r e c i p i t a t i o n  
. . 89040tW, e levat ion 310') 1931 t o  1965) 

Memp h i  s.* 4.3 mi les ENE A1 1 meteor01 og i  cal  data (1 941 
t o  19.75) 

Moscow 39.3 mi les E (35O04'NY Temperature and p r e c i p i t a t i o n  
89°24'W, e levat ion,  352") (1931 t o  1965) 

* F i  r s t  order weather s ta t ion.  Long-term averages are  avai 1 able 
only f o r  the per iod  1941 t o  1970. Extreme values are ava i lab le  f o r  
the e n t i r e  period. 



1 
(December through March). During t h i s  period, both widespread f 1 oodi ng and 

l o c a l ' f l a s h  f loods can occur. Rains o f  3.3, 2.8, 2.2 and 1.4 inches per hour 
\ 

can be expected t o  occur on the average 1, 4, 20 and 100 times, respect ive ly ,  

as determined from 100 years o f  measurements a t  the s t a t i o n  a t  Covington, 

Tennessee. (1 1 

. . 

Mos t , p rec i p i t a t i on  f a l l s  i n  the form o f  r a i n .  Average annual snowfal l  

va r ies  from, 4 t o  6- inches. Due t o  re1 a t i  ve ly  m i  1 d w in te r  temperatures, 

.a snow cover r a r e l y  pe r s i s t s  f o r  more than a few days. 

3.4.2.1 LOCAL CLIMATOLOGY (MEMPHIS AREA) 

The l o c a l  c l imatology o r  meso'-climate o f  the s i t e  can be character ized by 

observations o f  temperature, re1 a t i v e  humidity , p rec i p i t a t i on ,  winds , a i r  

po l  1 u t i o n  c l  i m a t . 0 1 0 ~  and extreme events taken from the  Memphis I n t e rna t i ona l  
(5) Ai rpor t ,  meteorological ' s ta t ion.  

3.4.2; 2 'TEMPERATURE 

A sumhary o f  the temperature data f o r  the Memphis . . area i s  presented i n  

Table 3-16'. . . 

The annual average t o t a l  o f  heat ing degree days (base 65OF) i n  the Memphis 

area i s  3227. Degree days i nd i ca te  demands f o r  energy t o  heat dur ing 

coo ler  months. 

I n  regard t o  extremes, the record h igh temperature f o r  Memphis i s  106OF, 

whi,le the ,record low i s  minus (-) 13OF. 

3:4.2.3 HUMIDITY 

Rela t ive  humidity values are recorded 4 times a day a t  f i r s t  order meteoro- 

l o g i c a l  s ta t ions  and are presented i n  Table 3-17 f o r  Memphis. Re la t ive  

humidity var ies  inverse ly  w i t h  temperature i f  the water vapor content o f  the 



, Parameter 

' Daily Minimum 

Daily Maximum 
0 

Honthly - 

TABLE 3-16 

TEMPERATURE DATA FOR MEMPHIS*, TENNESSEE (596) 

Average Temperature (OF) 
Jan. Feb. Mar. Apr. . June July Aug. Sept. Oct, Dee. Annual - - - - 

* Period of Record - 1941 to 1970 



TABLE 3-17 

SUMMARY OF RELATIVE HUMIDITY RECORDED AT 
MEMPHIS 3 TENNESSEE ( 5 3 6 P  

. . 
Annual Average 

T l  me Re1 a t i  ve Humidel ty ( X )  

, 0600 HR C.S.T. 82 

1200 HR'C.S.T. 

1800 HR C.S.T. 

* Period o f  Record - 1941 t o  1970. 



a i r  . i s  constant. Therefore, r e l a t i v e  humidi ty  i s  general l y  lowest a t  the 

t ime o f  maximum temperature (afternoon) and highest  a t  the t ime o f  minimum 

temperature (ea r l y  morning). 

Wet bu lb  temperature i s another meteor01 ogi  ca l  va r iab le  i n d i c a t i v e  o f  the 

water vapor content o f  the a i r .  A summary o f  average monthly r e l a t i v e  

humidity, average monthly wet- (calculated) and dry- (observed) bu lb  tem- 

perature (OF) f o r  Memphis, Tennessee, i s  presented i n  Table 3-18. 

3.4.2.4 RAINFALL 

A summary o f  average annual and average p rec ip i ta t ion (5 )  i s  g iven i n  Table 

3-19. The average annual p r e c i p i t a t i o n  f o r  the Memphis area i s  49.10 inches. 

For a 24-hour per iod,  t h e  maximum record r a i n f a l l  i s  5.95 inches, occur r ing 

on March 11, 1975. The record monthly r a i n f a l l  i s  12.29 inches, occur r ing i n  

A p r i l  1955. 
. . " 

3.4.2;5 SNOWFALL 

Annual average, record monthly and record 24-hour snowfal l  amounts are  pre- 

sented i n  Table 3-20 f o r  Memphis. Over a 40-year period, the annual 

average snowfal l  i s  5.7 inches. 

3.4.2.6, WIND . . 

The average annual wind speed a t  Memphis i s  9.2 mi les per hour and the pre- 

v a i l  i n g  d i r e c t i o n  i s  general ly  from the south. (5) Table 3-21 gives monthly 

average wind speed and prevai  1 i ng d i r e c t i o n  a1 ong w i t h  data ' on extreme winds 

( f as tes t  mil'e). Figure 3-31 presents wind data i n  the form o f  wind roses 

based-on hour ly  observations from Memphis f o r  a 10-year pe r iod  (1951 t o  1960) 

and from the meteorological tower maintained by the TVA i n  the v i c i n i t y  o f  

the A1 l en  Generating P lant  f o r  one year, 1977. Both f i gu res  (wind roses) 

i nd ica te  a r e l ' a t i ve l y  frequent occurrence o f  wind from the south t o  south- 

west. 



TABLE 3-18 

SUMMARY OF DATA FOR RELATIVE HUMIDITY, WET BULB TEMPERATURE (CALCULATED) 

AND DRY BULB TEMPERATURE FOR ,llEMPHIS, TErlNESSEE (596) 

Average Observed Average Cal cu l  ated 
Average Re1 a t i  ve Dry Bulb Wet Bulb 

Month Humidity (%)* Temperature (OF)* Temperature (OF) 

January 7 2 

'February . . 69 

A p r i l  

May 

June . ' ' . 6 9  . 

J u l y  

August. '. 71 . . , .80.4 .73.0 

September . . ' 71' '73.6 66.9 

' . . October ' 69 63.0 56.2 
. . 

~ove.mber 69 50.9 46.0 
' .  

i December 72 42 ..7 39.5 

. . 
) 

. . * per iod  of Record -. ' I  941' t o  1'970 



Parameter 

TABLE 3-19 

SUMMARY OF PRECIPITATION DATA FOR MEMPHIS, TENNESSEE (596) 

Prec ip i ta t ion  (inches 
Jan. Feb. Mar. & June & & & & ~ n n b a y  - - -  

Month1 y Average 4.93 4.73 5.10 5.42 4.39 3.46 3.53 3.53 3.01 2.58 3.92 4.70 49.10 

'Period o f  Record - 1941 t o  1970 



.: . . TABLE 3-20 

Parameter 

Annual Average* 

.. Record Monthly Maximum** 

Record 24-Hour ' ~ a x i  mum**. 

. . 

* Period of Record. - 1941 , t o  1970 

** Period of  Record - 1941 t o  1975 

Snowfall ( i n c h e s l  

5.7 

17:3 

16.1 



TABLE 3-21 

(596) ' .  SUMMARY O F  WIND DATA F O R  MEMPHIS, TENNESSEE 

Parameter . Jan. - 
Month1 ~verage Wind Speed . 10.6 

(.PJ 

prevailing Wind ~irection S 

Fastest Mile: 

Speed (mph) 43 

Direction N W 

Year of Occurrence 1956 

Feb. Mar. Apr. May June July & - - Oct. Nov'. Dec. Annual - - -  - 

* Period of Record - 1941 to 1970 



3 . . - . - . . . 

u,;S. Weather Bureau - . . Memphis Data' 1951 t o  1960 
N 

s 
TVA A1 l e n  Data - 1977 

/ 

F igure '  3-31 . Wind Roses f o r  t h e  Memphis Area. 



3.4.2.7 A I R  POLLUTION CLIMATOLOGY 

G. C. ~ o l z w o r t h ( ~ )  has analyzed weather records o f  t h e  upper a i r  temperature 

s t r u c t u r e  above many Un i ted  States s t a t i o n s  w i t h  t h e  o b j e c t i v e  o f  charac ter -  

i z i n g  t h e  average depth o f  t h e  v igo rous l y  v e r t i c a l l y  mixed l a y e r  above t h e  

ground (mix ing depth) on bo th  a seasonal and' an annual basis.  This  m ix ing  

occurs by bo th  mechanical and thermal t r a n s p o r t  processes. By i n t e r p o l a t i o n  

from maps presented by Holzworth, i t  i s  poss ib le  t o  est imate reg iona l  morning 

and a f te rnoon m ix ing  depths and average wind speed through t h e  mix ing  l a y e r  

over southwestern Tennessee. Table 3-22 shows t h a t  t h e  mean morning m ix ing  

he igh ts  i n  t h e  Memphis area vary  from 350 t o  550 meters through t h e  seasons, 

w h i l e  mean a f te rnoon m ix ing  he igh ts  vary from 1000 t o  1800 meters. Table 

3-23 g ives t h e  mean wind speeds associated w i t h  these mix ing  depths. The 

h igher  t he  m ix ing  he igh t  and t h e  h igher  t h e  wind speed, t h e  g rea te r  t h e  d i s -  

pe rs ion  ( d i l u t i o n )  o f  p o l l u t a n t s  emi t ted  i n t o  t h e  atmosphere. 

Holzworth has a l s o  s tud ied  the  p o t e n t i a l  f o r  h igh  a i r  p o l l u t i o n  f o r  t h e  

Un i ted  States. High a i r  p o l l u t i o n  p o t e n t i a l  i s  de f i ned  as an e levated i n v e r -  

s ion  based a t  o r  below 2000 meters (-6600 f e e t )  above ground l e v e l  w i t h  an 

average wind speed through the  l a y e r  o f  s i x  meters per  second (13 m i l e s  per  

hour) o r  less.  These cond i t i ons  must p e r s i s t  f o r  36 hours o r  more ( w i t h  no 

occurrences o f  p r e c i p i t a t i o n )  i n ,  o rder  t o  t r i g g e r  ,an. a i r  p o l  1 u t i o n  a l e r t  

(episode). Table 3-24 presents the  t o t a l  number o f  episode days i n  5 years 

f o r  southwestern Tennessee. Two episode dura t ions ,  2 days and 5 days, a re  

inc luded i n  t h i s  t a b l e .  Table 3-24 i s  cumulat ive, so t h a t  t h e  number o f  

days o f  more l i m i t i n g  cond i t i ons  i s  inc luded again i n  t he  number o f  days of 

l e s s  1 i m i  t i n g  cond i t ions .  

The most general o r  1 eas t ,  1 i m i  ti ng d i 'spers ion episode cond i t i ons  a re  de f i ned  

as m ix ing  he igh ts  o f  2000 meters o r  l ess  and wind speeds 6 meters p e r  second 

o r  less.  As Table 3-24 i nd i ca tes ,  southwestern Tennessee had 400 episode 

days occu r r i ng  f o r  a l e r t s  l a s t i n g  a t  l e a s t  2 days and 71 episode days f o r  

a l e r t s  l a s t i n g  a t  l e a s t  5 days i n  a 5-year per iod.  Southwestern Tennessee 

experience the  g rea tes t  number o f  episode days under these l e a s t  1 i m i t i n g  



TABLE 3-22 
7 

SEASONAL AND ANNUAL M I X I N G  HEIGHTS - 
THROUGH THE ' MIXING LAYER FOR MEMPHIS,  TENNESSEE'^) 

Mean D a i l y  M7xing 
Mix ing Height (m) W i  n t e r  Spr ing  Summer Autumn Annual Averaqe 

Morni ng 

Afternoon 

TABLE 3-23 

AVERAGE WIND SPEEDS THROUGH THE MIXING LAYER 

Average Wind Speed 
Throuqh. the Mix ing 

Layer (mjsec) . . W i  n te r .  Spr ing  Summer Autumn Annual Average 

Morning 5.0 5.5 3.0 4.0 4.4 

Af ternoon'  6.4 6.8 4.8 5.0 5.8 



TABLE 3-24 

TOTAL NUMBER OF EPISODE DAYS I N  A 5-YEAR PERIOD. FOR SOUTHWEST TENNESSEE 

Mix ing Height i n  Meters Mix ing Height i n  Meters 
f o r  Episodes Last ing a t  f o r  Episodes Last ing a t  

Wind Speed . Least 2 Days* Least 5 Days*; 
(mlsec).  . ' < 500 < . I000 < 1500 < 2000 - - - -  -- - -  < 500 < 1000 < 1500 1 2000 - - - -  - -  

2-W 20-W 49-A 107-A 0 0 0 B-SU 

~ * The number on the l e f t  ind icates  how many episode days occurred. The l e t t e r  
on the r i g h t  i nd ica tes  the season i n  which the  episode occurred. Values are 
in terpo la ted.  W - Winter SP - Spring SU - Summer A - Autumn 



dispers ion condi t ions.  A1 though an episode may occur under these condi t ions,  

the  1 i ke l  i hood o f  h igh ground- 1 eve1 po l  1 u tan t  concentrat ions i s  not  as great  

as the 1 i k e l i  hood under the other d ispers ion condit ions. 

\ 
A subset o f  t h i s  general episode cond i t i on  i s  the "most l i m i t i n g "  condi t ion.  

The most l i m i t i n g  episode condi t ions considered on Table 3-24 cons is t  o f  

mixing' heights o f  500 meters o r  less  and wind speeds 2 meters per second o r  , 
less  (w i t h  no p r e c i p i t a t i o n  dur ing the episode). As shown on Table 3-24, 

these cond i t ions never p reva i led  f o r  2 days o r  more dur ing the 5-year period. 

The subset o f  " intermediate 1 i m i  ti ng" condi t ions o f  mix ing heights 1.500 meters 

o r  less and wind speeds four meters per second o r  less (w i th  no p rec i p i t a t i on )  

,Occurred f o r  49 episode days fo r  episodes l a s t i n g  a t  l e a s t  2 days. There 

were no ep i sodes  l a s t i n g  5 days o r  more a t  these cond i t ions dur ing the 5 

f i v e  years considered. 

It ' i s  apparent from Tab1 e .3-24 t h a t  a i  y po l  1 u t i o n  episodes ,over southwestern 

Tennessee are more l i k e l y  t o  occur i n  autumn and win ter  than i n  spr ing and 

summer. However, on an annual basis, the atmosphere over the  southwestern 

Tennessee reg ion has f a i r l y  good dispers ion charac te r i s t i cs ,  t h a t  i s ,  po l l u -  

tan ts  emit ted t o  the atmosphere w i l l  d isperse a t  a moderate rate.  

3 '4.2.8 EXTREME EVENTS 

Based upon c l ima to log ica l  data from Memphis, the mean number o f  days per 

year f o r  thunderstorms i s  53. These storms occur most f requent ly  dur ing 
(5) summer and s p r i  ng. 

The Memphis area i s  approximately 750 mi les from the A t l a n t i c  coast and 400 

mi les nor th  o f  the Gul f  coast. Therefore, the th rea t  o f  severe damage from 

hurr icanes i s  s l  i gh t .  (6) 
I 

The annual expectancy o f  tornadoes anywhere i n  southwestern Tennessee averages 

less  than four. The month t h a t  has the la rges t  frequency o f  observed tornadoes 

i s  March. (5,6) 
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Heavy fog  ( v i s i b i l i t y  1/4 m i l e  o r  l ess )  occurs on an. average o f  11 days per  

year.  (5 

3.4.3 A I R  QUALITY 

This sec t i on  presents the  a i r  q u a l i t y  data monitored a t  the  MLGW/EIA s i t e  

f o r  t he  p e r i o d  February 1978 through - September - - -  1979. 

Ambient a i r  q u a l i t y  . on i t i r i ng  by MLGW/EIA has supported the  f a c t  t h a t  the  

l -hour  ozone standard i s  being exceeded a t  t he  mon i to r ing  s i t e .  Only one 

excurs ion o f  t he  8-hour standard f o r  CO and the  24-hour standard f o r  p a r t i c u -  

l a t e  mat te r  was observed f o r  t he  p e r i o d  February 1978 through - September - - -  1979. R 
Th is  one excurs ion f o r  each p o l l u t a n t  does n o t  c o n s t i t u t e  nonattainment f o r  

e i t h e r  t he  CO o r  p a r t i c u l a t e  mat te r  standard. Furthermore, shor t - term SO2, 

NO2 and q u a r t e r l y  l ead  concentrat ions a re  w e l l  below federa l  standards i n  

t he  area o f  t he  proposed IFGDP. 

3 .4 .3 .1  ATTAINMENT STATUS OF SHELBY COUNTY 

According t o  the  Federal Register  , the  'at tainment s ta tus  o f  Shel by County 

f o r ,  t h e  Nat ional  Ambient A i r  Qua1 i ty  Standards c u r r e n t l y  i s  as f o l  lows: 

o  ' P a r t i c u l a t e  mat te r  (TSP) -- Those p o r t i o n s  o f  Shelby County w i th -  

i n  two sec t ions  o f  downtown Memphis are  nonattainment f o r  TSP. 

(Presidents I s l a n d  i s  nonattainment f o r  TSP). 
, 

o Carbon monoxide (CO) -- That p o r t i o n  o f  Shelby County l oca ted  i n  

metropol i t a n  Memphis i s  nona t ta i  nment f o r  CO. 

o  Ozone (03) -- A1 1  o f  Shel by County i s '  nonattainment f o r  ozone. 

o S u l f u r  d iox ide  (SO2) -- A l l  o f  Shelby County i s  at ta inment  f o r  SO2. 

. .. 
o  N i t rogen di ,oxide (NO*) -- A l l  o f  Shelby County i s  a t ta inment  f o r  

NO2. 
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3,; 4 .3 .2 .  AMBIENT A I R  QUALITY MONITORING PROGRAM 

I A comprehensive a i r  mon i to r ing  program has been conducted by t h e  Tennessee 

1 Va l l ey  A u t h o r i t y  (TVA) i n  the  p r o x i m i t y  o f  t h e  proposed IFGDP s ince 1973. 

Seven TVA a i r  qua l ' i t y  s t a t i o n s  have been u t i l i z e d  t o  moni tor  t he  a i r  near t he  

A l l e n  Generat ing P lan t .  Gaseous p o l l u t a n t s  a re  measured cont inuously ,  w h i l e  

p a r t i c u l a t e  mat te r  i s  measured every 6  days according t o  an EPA schedule. 

Table 3-25 i d e n t i f i e s  these TVA a i r  q u a l i t y  mon i to r ing  s t a t i o n s  i n  regard t o  

I s t a t i o n  number, types o f  mon i to r ing  inst ruments and dates o f  inst rument  

i n s t a l l a t i o n .  TVA a i r  q u a l i t y  data presented i n  t h i s  r e p o r t  a re  f o r  t h e  

p e r i o d  1976 t o  - - - - -  June 1979. . F igure  3-32 g ives the  l o c a t i o n  o f  each TVA s i t e  R 

by s t a t i o n  number. 

F igure  3-32 a l s o  shows t h e  l oca t i ons  o f  mon i to r ing  s i t e s  operated by t h e  

Memphis and Shelby County Hea l th  Department (MSCHD). Th is  agency moni tors 

s u l  f u r  d iox ide  (SO2), n i t r o g e n  d i  o x i  d'e (NO2), p a r t i c u l a t e  mat te r  (TSP) , ozone 

(03) and carbon monoxide (CO) a t  several l oca t i ons  w i t h i n  Shelby County as i s  

shown i n  Table 3-26. Data from MSCHD are  a1 so inc luded from 1976 t o  June 1979. ( . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I n  February 1978, MLGW and EIA began an a i r  q u a l i t y  f i e l d  program t h a t  

cont inued through September 1979. The MLGW/EIA program augments t h e  da ta  - - - - - - - - - -  - - - - - -  R 
base prov ided by t h e  TVA and MSCHD programs by f u r n i s h i n g  data on p o l l u t a n t s  

I i n  the  immediate v i c i n i t y  o f  t he  proposed IFGDP. MLGW/EIA data presented i n  

I t h i s  sec t i on  are  f o r  t he  p e r i o d  February 1978 t o  - September - - -  1979. R 

The MLGWIEIA a i r  qua1 i ty  moni to r ing  program - was - conducted i n accordance 

w i t h  present  regu la t i ons  and gu ide l i nes  issued by the  U.S. Environmental 

Protect ion 'Agency (EPA) on a i r  q u a l i t y  mon i to r ing  and q u a l i t y  assurance. (8,9,10) 
I 
I 
I These regu la t i ons  and gu ide l i nes  de f i ne  inst rumenta l  probe s i t i n g  c r i t e r i a ,  
I 

1 p o l  1 u tan ts  t o  be monitored, du ra t i on  o f  mon i to r ing  and qua1 i t y  assurance 

procedures. For qua1 i ty  assurance, MLGW/EIA - - - - -  c a l  i bra ted  each inst rument  R ; .  

monthly according t o  EPA procedures and s p e c i f i c a t i o n s .  An independent a u d i t  

by the   emph phis and Shelby County Heal th Department - was - performed q u a r t e r l y .  R 



1 

TABLE 3-25 

TENNESSEE VALLEY AUTHORITY AIR MONITORING STATIONS 
(ALLEN GENERATING PLANT) 

S t a t i o n  
No .' 

M- 1 

Parar~letcr Measured 

Meteoro logica l  (wind speed, wind d i r e c -  
t i o n ,  wind d i r e c t i o n  pers is tence,  
dcnpoint ,  temperature a t  3 l e v e l s )  

Meteoro logica l  ( h o r i z o n t a l  wind d i r e c t i o n  
sigma, p r e v a i l i n g  wind d i r e c t i o n ,  wind 
d i r e c t i o n  pers is tence,  \.rind speed, tem- 
pe ra tu re  a t  3 l e v e l s )  

Suspended p a r t i c u l a t e  

Suspended p a r t i c u l a t e  

S e t t l e d  p a r t i c u l a t e  

SO2 

N02 

s02 

Suspended p a r t i c u l a t e s  

S e t t l e d  p a r t i c u l a t e s  

S o i l i n g  index 

Corros ion e f f e c t s  

N02 

s02 

Suspended p a r t i c u l a t e s  

N02 

S02 

Suspended p a r t i c u l a t e s  

s02 

Suspended p a r t i c u l a t e s  

S e t t l e d  p a r t i c u l a t e s  

Corros ion e f f e c t s  

N02 

Ozone 

Date Instruments 
I n s t a l  l e d  (Renaved) 

6/18/73 (2/25/76) 

12/4/75 (ongoing) 

(5/4/77) 

(3126177) 

(ongoing) 

(ongoing) , 

(ongoing) 

(ongoing ) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing ) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

(ongoing) 

----- 
S t a t i o n  l o c a t i o n s  a r c  shown i n  F igu re  3-32. 



Figure  3-32. Locations o f  TVA, MSCHD and MLGW/EIA A i r  Qua1 i t y  Moni tor ing  
S t a t i o n s  w i t h  Respect t o  t h e  Proposed S i t e  



TABLE 3-26 

MEMPHIS AND SHELBY COUNTY HEALTH 'DEPARTMENT AIR QUALITY ' MONITORING STATION 

S t a r t i n g  an0 Ending bates o f  h o n i t o n n g *  

Locat ion* /Si  t e  Address Coordinates CO " 0 P* . TSPt SO2tt , NOztt 

1. Memphis - 416 Alabama 35' 08' 0S"N 1973-ongoing 2175-ongoing. 2/73 t o  3/78 --  - - 
' 4O0O2'30"W 

2 .  Memphis - Post O f f i c e .  , 3S0 09 '  0"N . -- 
1 Nor th Front  S t r e e t  90" 03 '  4 3 " ~  . . 

3. Mernphis - Dr. Mar t in  L. King 35' 05'  33"N - - 
Pa&, 1E75 Rivers ide 90' 04' 37"W 

4. Ksmphis - Pine H i l l  Park. 35" 05 '  33"N - - 
885 A l i c e  90' 04' 37"W 

5. Memphis - S h ~ r p e  School. 35" 05' 09"N - - 
3431 Sharpe Avenue 89' 55' 51"W 

6. ;de#nphis - Gds Serv ice center ,  35' 22' 30"ti - - - - 1967-ongoing - - 1971 t o 3 / 7 8  ' 

tkagher S t r e e t  89' 57' 47"U 

7. Hemphis - F i r e  S ta t ion ,  Nor th  35" 22 '  32"N - - - - 1967-ongoing - - 1971-ongoing 

Thomas S t r e e t  90' 01' 41"W 

8. Memphis - 1330 Frayser Blvd. 35' 07' 30"N 1972 t o  3/78 2173-ongoing 2173-ongoing -- -ongoing 

' 90" 03" 41"W 

9. Lucy - Lucy School, 35' 29' 35"N - - - - 1967 t o  3/78 - - - - 
6269 h h e r s t  Road 89" 57' 55"W 

10. A r l i n g t o n  - Uater  P lan t ,  35' 30' 15"N -- -- 1970-ongoing 1971 t o  3/78 1971 t o  3/78 
Memphis B A r l i n g t o n  Road 29' 39' 46"U 

11. C o l l i e r v i l l e  - F i r e  S ta t ion .  35' 15' 08"tI - - 
99 Walnilt S t r e e t  89" 39' 16"W 

- Locations as o f  October 1978 and shown o i  F igure 3 4 2 .  

* Conticuous mon i to r ing  

t Sample every 6 t h  day 

tt Bubbler method 
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' Table 3-27 i d e n t i f i e s  the  types o f  mon i to r ing  inst ruments and the .  dates of 

i n s t a l l a t i o n  o f  t he  MLGW/EIA equipment. Note t h a t  a r e l o c a t i o n  o f  t h e  MLGW 

s i t e  occurred on November 4 t o  November 6, 1978. P r i o r  t o  these dates, t he  

l o c a t i o n  was r e f e r r e d  t o  as the  i n t e r i m  s i t e  and a f te rward  as the  long-term 

s i t e .  F igure  3-32 inc ludes . the l o c a t i o n  o f  t he  i n t e r i m  and long-term MLGW/EIA 

a i r  q u a l i t y  mon i to r ing  s i t e s  w i t h  respect  t o  t he  proposed p l a n t  s i t e .  

3.4.3.3 PARTICULATE MATTER 

Concentrat ions o f  t o t a l  suspended p a r t i c u l a t e s  (TSP) - were - determined a t  R 

t h e  MLGW/EIA s i t e  w i t h  t h e  use o f  t he  h igh  volume (Hi-Vol)  sampler, which i s  
' ' 

approved as a reference method by EPA. A i r  i s  drawn through a preweighed (un- 

der  EPA s p e c i f i e d  cond i t ions)  f i  1 t e r i  ng medi'um a t  a known r a t e  f o r  a p e r i o d  

o f  24 hours. This  f i l t e r  paper i s  then reweighed a f t e r  cond i t ion ing .  ~ a r t i c u -  

l a t e  mass concent ra t ion  i s  then obta ined by d i v i d i n g  the  n e t  weight  o f  the  

c o l l e c t e d  mass by the  t o t a l  volume o f  a i r  drawn through the  f i l t e r  w i t h  

proper  c o r r e c t i o n  f o r  barometr ic  pressure and ambient temperature. 

To ta l  suspended particulate.concentrations have been determined f o r  t h e  

MLGW/EIA s i t e s  f o r  t he  p e r i o d  February 1978 - - - - -  through August - 1979 according t o  R 
t h e  EPA 6 t h  day schedule (Table 3-28). 

As noted i n  Table 3-28, the  h ighes t  24-hour p a r t i c u l a t e  concent ra t ion  was 
3 175.3 pg/m (micrograms per  cubic meter) on February 14, 1979, and the  second 

3 h ighes t  was 135.1 pg/m on June 20, 1979. The corresponding meteorological  

da ta  (weather types, p r e c i p i t a t i o n ,  wind speed, wind d i r e c t i o n  and r e l a t i v e  

humidi ty)  f o r  each o f  t he  sampling days are  g iven i n  Appendix 3C. 

3 
The highest. 24-hour p a r t i c u l a t e  concent ra t ion  o f  175.3 pg/m represents an 

excursion, b u t  n o t  a v i o l a t i o n  o f  t h e  federa l  24-hour secondary p a r t i c u l a t e  

mat te r  standards, s ince federal a i r  qua1 i t y  regu la t i ons  a1 low one excurs ion 
3 above the  150 pg/m secondary standard. On t h i s  day, no p r e c i p i t a t i o n  was 

. . 
observed and the  winds were moderately s t rong (Appendix 3C). - - - - - -  These 'condi- ' R 

t i o n s  are conducive t o  the  generat ion o f  a i r b o r n  f u g i t i v e  dus t  o r i g i n a t i n g  R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - -  



TABLE 3-27 

S i t e  

- .  

INSTRUMENTATION AT INTERIM AND LONG-TERM MLGW/EIA MONITORING SITES* 

Type o f  Moni t o r i n g  
Instruments 

I n t e r i m  (2/19/78 SO2-Meloy Lab Model SA-185 
t o  11/3/78) NO,-Meloy Lab Model NA-520 

Da t,e 
I n s t a l  l e d  

L 

NO2-Moni t o r  Labs Model 8440E 7/11/78 

CO-Bendi x Model 8501 -5CA 3/22/78 

03-Meloy Lab Model OA-350-2R . 8/10/78 

High-Vol ume Sampler-General 2/19/78 
Metals Work Lab Model GMWL- 
2000 w i t h  S i e r r a  Inst rument  Model 
31 0 Accu-Vol c o n t r o l  

Lona-Term (.I 1 /6/78 . NO,- Moni t o r  Labs Model 8440E . . 
L 

to ? e ~ t ~ m ! ? e ~  1979 CO-Bendix Model 8501 -5CA 
f o r  C 0-andgar_ - - -  
t i c u l a t e s  and . 03-Meloy Lab Model OA-350-2R 
- ' thyogh 5eEt!?!mker High-Vol ume Sampler-General 
1979 f o r  NO and- .x - - - -2 - - Metals Work Lab Model GMWL- 
u I -3- 2000 w i t h  S i e r r a  Inst rument  

Model 310 Accu-Vol c o n t r o l  

I 

* ~i t e  was r e l o c a t e d  November- 4 t o  6, 1978, and new s i te  was then-referre~-&-.~:- .  
.the long- term s i t e  (see Figure 3-32 f o r  l o c a t i d n s )  . 



TABLE 3-28 

TWENTY-FOUR-HOUR CONCENTRATIONS OF PARTICULATE AND PARTICULATE SIZE 

C o l l e c t i o n  
Date 

24- hour  P a r t i  c u l  a t e  
Concent ra t ion  (pg/m3 ) 

34.7 

39.6 

48.8 

48.8 

47.9 

38.1 

40.4 

99.8 

101.8 

57.1 

I 43.5 
I 95.8 

65.1 

34.8 

61.7 

52.3 

126.7 

106.3 

38.2 

(Cont inued) 



TABLE 3-28 (Cont i  nued) 

Col l e c t i o n  
Date 

* Sample v o i d  

24-hour P a r t i c u l a t e  
Concentrat ion (p9/rn3) 

(Continued) 

3-1 24 
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TABLE 3-28 (Continued) 

C o l l e c t i o n  
Date 

24-hour P a r t i c u l  a t e  
Concentrat ion (pg/m3) 

LR* 

LR* - - 
70.5 - - 

109.5 - - 
108.0 - --  
44.7 - - 

102.1 - - -  
, iij6',' 
- 
63T3 - - 

* Denotes Lost  Record 

: NOTE: Federal 24-hour pr imary standard f o r  p a r t i c u l a t e  i s  260 pg/m3. 
Federal 24- hour secondary standard f o r  p a r t i c u l a t e  i s  150 pg/m3. 
Both are  no t  t o  be exceeded more than once pe r  year.  
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from n a t i v e  so i  1. However, a microscopical  ana lys i s  of. t he  f i  1 t e r  showed - - - - - - - - - - - - -  - - - - -  - - - -  - - - - - - - - - - - -  R 

t h a t  s ta rch  was the  p r imary  p a r t i c u l a t e  component accounting f o r  63 percent  - - - - - - - - - -  - -  - - - - - - - - - - - - - - - - - - -  - - -  R 

o f  the  t o t a l  concentrat ion.  - - - - - - - - - - - - - -  R 

Therefore i t i s  n o t  c l e a r  whether t he  observed excurs ion above the 24-hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R 

secondary standard was caused by anthropogenic sources o r  was due t o  f u g i t i v e  - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R 

dust.  I n  e i t h e r  event, t he  excurs ion does no t  c o n s t i t u t e  a v i o l a t i o n  o f  t h e  - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . .  R 

standard as i s  pointed.  o u t  above. - - - - - - - - - - - - - - - - -  R 

Table 3-29 presents 24-hour p a r t i c u l a t e  s i z e  d i s t r i b u t i o n s  as c o l l e c t e d  by a 

cascade impact ion segregator f o r  t he  p e r i o d  August 1978 - - - - -  through~August  - 1979. R 

I n  Table 3-29, a t o t a l  24-hour p a r t i c u l a t e  concent ra t ion  i s  g iven f o r  each 

sampling day. The t o t a l  p a r t i c u l a t e  concent ra t ion  i s  then broken down i n t o  a 

p a r t i c l e  s i z e  d i s t r i b u t i o n  f o r  f i v e  s i z e  ranges. , The h ighes t  24-hour p a r t i c u -  
3 l a t e  concent ra t ion  was 138.7 pg/m on June 20, 1979. As can be seen from 

Table 3-29, 89 percent  o f  the  t o t a l  p a r t i c u l a t e  concent ra t ion  f o r  t h a t  day 

cons is ted  o f  p a r t i c u l a t e s  l e s s  than 7.0 microns i n  diameter. From a p a r t i c u -  

l a t e  s i z e  d i s t r i b u t i o n ,  the  percentage o f  r e s p i r a b l e  p a r t i c l e s  may be determined. 

Although n o t  documented as o f  y e t ,  the  cu r ren t  d e f i n i t i o n  o f  a r e s p i r a b l e  par-  

t i c l e  i s  one w i t h  a diameter l e s s  than 15 microns. Table 3-29 shows t h a t  

most o f  t he  sampled p a r t i c u l a t e  mat te r  i s  l ess  than 7 microns i n  diameter. E 

In fo rmat ion  on p a r t i c u l a t e  mat te r  concentrat ions c o l l e c t e d  by TVA and MSCHD 

f o r  1976 through - - - - - - - -  June 1979 are  presented i n  Tables 3-30 and 3-31, respec t i ve l y .  

TV! S t a t i o n s  2 and-4 are-on P r g s i  dents-Is1 and, which i s  p r e s e n t l y  designated - - - - - - - - - - - - - -  - - -  - -  - 
as nonattainment f o r  p a r t i c u l a t e  mat ter .  However, t h e  Memphis and She1 b y  - - - - - - - - _ _ - - - _ - - - - - - - - - - - - - - -  - - - - - -  
Couniy-Health Department i s  in-the process o f  request ing  t h a t  EPA designate - - -  - - -  - _ - - - - - -  - - - - - - -  - -  - 
Prgsi-dents-Islang as unc lass i f yab le  on the  bas is  t h a t  t he  b u l k  o f  t he  pa r -  - - - -  - - -  - _ _ - - - _ - - _ - - - - - - - - -  - 
t i cu la te -a re  f ro?  n o n t r a d i t i o n a l  sources ( f u q i  t i v e  dus t  and r e i n t r a i n e d  dust).  - - - -  - - -  _ - - _ _ - - _ - _ - _ _  _ _ - _ _ -  - -  - - - - - -  
The h ighest  p a r t i c u l a t e  mat te r  concent ra t ion  was 414 pg/m3-on ~ ~ ~ e m b e r  4, 

1978, a t  S i t e  6. The second-highest p a r t i c u l a t e  mat te r  concent ra t ion  was - 364 - 
3 

vg/m a t  TVA S i t e  _ 4. _ _ _ _  I n  1979,-the _ _ _ -  h igheqt  _ _  par t i cu la te-mat te r  _ _ _ .  _ _ _ _ _ _ _  concent ra t ion  _ _  
3 

was - - - 221 - ~ g / n  on February 14, a t  S i t e  2. T h i  second h ighes t  concent ra t ion  
3 - - - -  

- - - - - - _ - _ _ _ - - _ _ _ _ _ _ _ _ - - -  
was 184 lg!g/m- at  S i t e  6. Table 3-30 o f f e r s  a d d i t i o n a l  i n fo rma t ion  about t he  - - - - -  
TVA data such as annual geometric means, geometric standard dev ia t i ons  and t h e  
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TABLE 3-29 , 

TWENTY-FOUR-HOUR PARTICULATE SIZE DISTRIBUTIONS, 

AT THE MLGW/EIA MONITORING SITE 

Total Percentage (%) of Total Concentration for 
Col lection . Concentration Each Size Range (v)  

Date ( M / m 3  1 0-11 1.2-2.0 2.1-3.3 3.4-7.0 > 7.0 



I 

, 
' TABLE 3 - 3 0  

' INFORMAT.ION ON SUSPENDED PARTICULATE CONCENTRATIONS AS MEASURED BY THE TENNESSEE VALLEY 

I AUTHORITY I N  THE V I C I N I T Y  OF THE ALLEN GENERATING PLANT 
Max ' Annual Geo-' Geometric Number Number 

S ta t l on  S t a r t  End 24-Hr Date o f  met r ic  Mean Standard o f  Days o f  Days 
Year Number* .Date Date ba/m3)R* 24-tlr Max -- (pg/m3)t Deviat ion >I50 p g h 9  >260 pg/m3 

. *  S ta t ion  locat ions are shown i n  Figure 3-32. 
' 

** Federal maximum 24-hour. primary standard f o r  pa r t i cu la te  i s 2 6 0  pg/m3, not  t o  be exceeded more 
than once per year. 

Federal 24-hour secondary standard f o r  p a r t i c u l a t e  matter  i s  150 pg/m3, not  t o  be exceeded more 
than once per year. 

t Annual primary and secondary are 75 pg/m8, respect ive ly  (geometric means). 



TABLE .3-31 

INFORMATION ON SUSPENDED PARTICULATE, CONCENTRATIONS AS MEASURED BY THE MEMPHIS AND SHELBY COUNTY 
. . HEALTH. DEPARTMENT I N  THE V I C I N I T Y  OF THE MLGW PLANT 

S t a t i o n  
Locat ion 

416 Alabama 

Post Of f i ce  

Pine H i l l  

Gas Serv ice Center 

Frayser 

King Rivers ide Park 

F i r e  S t a t i o n  - 
ti. Thoras S t ree t  

Sharpe School 

Lucy School 

1976 P a r t i c u l a t e  Matter  
Concentrations (vg/mJ) 

Wximum 2nd Highest Annual 
24-hour' 24-hour' .Geometric Mean* 

205 149 77 

154 . 131 67 

131 110 57 ' 

152 144 69 

142 90 62 

183 139 71 

156 130 78 

1977 P a r t i c u l a t e  Matter  .. 
Concentrations (pg/rn3) . , ' 

Maximum 2nd Highest ' Annual 
24-hour* 24-'hour' . Geometric 'Mean*' 

200 192 81 

16s 149 69 

183 132 66 

171 168 81 

154 139 68 

21 5 155 80 
223 194 86 

1978 P a r t i c u l a t e  H a t t e r  
Concentrations . 

haximum 2nd Highest 
( J g / m k  

24-hour' 24-hour* Geometric Mean- 

Discontinued 

177 146 71 

113 " 112 64 

171 152 80 

170 153 69 

139 132 79 

150 137 73. 

134 127 69 

Dl scon t i  nued 

* Federal maximum 24-hour pr imary standard f o r  p a r t i c u l a t e  i s  260 pg/m3. Federal 24-hour secondary staridard t o r  
p a r t i c u l a t e  i s  150 pg/mJ. Both are n o t  t o  be exceeded more than once per  year. 

'* Annual pr imary and secondafy standards a re  75 pg/$ and 60 pg/ml, respectively (geometric means). 

19791 Par-i$ulate-Hatte= . - -  
t o ~  n r t~ogs%a7.;Il 

ilaximum Z n i h e s t  Annual 
24-hour* 24-hour8 C e a e t r i c  k a n u  - 
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3 3 number of t imes the  federa l  pr imary (260 pg/m ) and secondary (150 pg/m ) 

standards f o r  p a r t i c u l a t e  matter  were exceeded. S im i la r  data f o r  t he  MSCHD 

s i t e s  are presented i n  Table 3-31. The h ighest  24-hour p a r t i c u l a t e  concen- 
3 t r a t i o n  f o r  1978 was 177 pg/m . 

A f u r t h e r  comparison o f  TVA, MSCHD and MLGW/EIA p a r t i c u l a t e  data i s  g iven ' i n  

Table 3-32. The MSCHD s i t e  chosen f o r  comparison i n  Table 3-32 was the  King 

Park s i t e  because i t  i s  located nearest t he  MLGW/EIA s i t e  (F igure 3-32). Two 

TVA s i t e s  were a lso  chosen f o r  comparison because they are located on Pres i -  

dents I s l a n d  (as i s  the  MLGWIEIA long-term s i t e ) ,  and t h e  p a r t i c u l a t e  concen- 

t r a t i o n s  measured.at t he  TVA s i t e s  support t he  designat ion o f  Presidents 
, 

I s l a n d  as nonattainment f o r  p a r t i c u l a t e s .  However, p a r t i c u l a t e  concentra- 

t i o n s  as measured by MLGW/EIA show no excursions o f  t he  federa l  pr imary o r  

secondary 24-hour p a r t i c u l a t e  standards on any o f  t he  same days t h a t  t h e  TVA 

s t a t i o n s  are i n d i c a t i n g  p a r t i c u l a t e  v i o l a t i o n s .  Th is  i s  probably because the  

p o r t i o n  o f  Presidents I s l a n d  i n  t h e  v i c i n i t y  o f  t h e  MLGW/.EIA s i t e  i s  n o t  as 

s t r o n g l y  in f luenced by l o c a l  major sources o f  p a r t i c u l a t e  emissions. As 

discussed above, there  was one excurs ion (no v i o l a t i o n )  o f  t h e  24-hour 

secondary p a r t i c u l a t e  standard a t  t he  MLGW/EIA s i t e  on February 14, 1979. 

Table 3-33 summarizes MLGW/EIA p a r t i c u l a t e  mat ter  data on a monthly basis. 

Although federa l  standards f o r  p a r t i c u l a t e  mat ter  a re  n o t  app l i cab le  t o  t h e  

monthly case, monthly geometric means and geometric standard dev ia t ions  are  

presented so seasonal v a r i a t i o n s  o f  p a r t i c u l a t e  matter  may be observed. Geo- 

m e t r i c  means and geometric standard dev ia t ions  f o r  t h e  per iods  before  s i t e  

r e l o c a t i o n  (February t o  October 1978), a f t e r  s i t e  r e l o c a t i o n  (November 1978 

t o  June 1979) and f o r  t h e  annual p e r i o d  ( J u l y  - 1978 t o  August 1979) are  a l so  R 

presented i n  Table 3-33. Federal standards are app l i cab le  t o  the  annual 
/ 

per iod.  

3.4.3.4 SULFUR D I O X I D E  

S u l f u r  d iox ide  (SO2) concentrat ions were measured w i t h  a Meloy Labs,Model 

SA- 185 SO2 analyzer a t  the i n t e r i m  a i r  qua1 i t y  s i t e  f o r  the  pe r iod  February 22, 
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. TABLE 3-32 . 

,COMPARISON BETWEEN 24-HOUR PARTICULATE CONCENTRATIONS AS MEASURED 

BY TVA, MSCHD AND MLGW/EIA (FEBRUARY 1978 TO AUGUST 1979) - - - -  R 

O h  II-. 

. I 

- . ..--. 21 : - t i cu la te  Concentrat ions (ug/m3) 
. . TVA S i teR  MSCHD MLGW/EIA 

Date 2 4 King Pal r k  S i te *  . s i t e *  

109 February 19, 1987 62 88 3 5 

25 7 2 43 6 5 ' 40 
. . 

March 3, 1978 68 59' 68 . 49 . 

9 87 68 57 49 
. . 

15 97 65 5 5 48 

2 1 88 .. 4 2 .  77 38 

A p r i l  2, 1978 (151)** 102 107 111 

May 2, 1978 

8 

14 
. . 

. . 
2 0 

2 6 

June 1, 1978 (155)** 129 (15917 - - 106 

8 84 33 54 - - 38 

* See F igure  3-32 f o r  loca t ions .  

** ( ) number exceeded federa l  24-hour secondary standard o f  150 pg/m3. 

?.Denotes l o s t  record. 

?t ( )number exceeded federa l  24-hour pr imary standa'rd o f  260 pg/m3. 

(Continued) 
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TABLE 3-32 (Continued) 

24-Hour P a r t i c u l a t e  Concentrat ions (pg/m3) 
TVA S i t e *  MSCHD MLGW/EIA 

Date 2 4 King Park S i t e *  S i t e *  

June 13, 1978 115 (1 64)** - 119 - 

19 103 69 - 75 - 

26 117 LRt 79 - - 

J u l y  1, 1978 1 24 109 

August 6, 1978 8 2 87 

September 5, 1978 11.6 93 

11 9 3 43 

17 124 44 

23 81 72 

29 (1 53)** 99 

October 5, 1978 (190) t t  (201 )I. - 90 - 61 

. 11 (317)l-7 105 112 - - 54 

* See F igu re  3-32 f o r  l oca t i ons .  

** ( ) number exceeded fede ra l  24-hour secondary s tandard of 150 Clg/m3. 

t Denotes l o s t  record.  

tt ( ) number exceeded fede ra l  24-hour p r imary  s tandard o f  260 pg/m3. 

-i 
. . 

(Cont i  nued) 
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TABLE 3-32 (Continued) 

. . 24-Hour P a r t i c u l a t e  Concentrat ions (pg/m3) 
TVA S i  t e *  MSCHD MLGW/EIA 

Date 2 4 King Park S i t e *  S i te *  . 

October 17, 1978 

LRt 

6 2 

LRt 

55 

LRf 

November 4, 1978 

10 

. December 4, 1978 

January 3, 1979 

9 
. , 

15 

February 2, 1979 - i 28 - - 58 - 113 70 R - -  - 

* See Figure 3-32 f o r  loca t ions .  
I 

** ( ) number exceeded federal 24-hour secondary standard o f  150 pg/m3. 

t Denotes i o s t  record. 

tt ( 9 number exceeded federa l  24-hour p r imary  standard o f  260 pg/m3. 

(Conti  nued) 
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TABLE 3-32 (Continued) 

24-Hour P a r t i c u l a t e  Concentrat ions (pg/m3) 
TVA S i te *  MSCHD MLGW/EIA - . - -  

2 4 King ~ a r k - ~ i  t e *  S i t e *  Date 

February 20, 1979 

2 6 

LRt 

March 4, 1979 

10 

16 

2 2 

28 

A p r i l  3, 1979 

9 

15 

May 3, 1979 

June 2, 1979 

8 

* See F igure  3-32 f o r  l oca t i ons .  

** ( ) number exceeded federa l  24-hour secondary standard o f  150 vg/m3: 

7 Denotes l o s t  record. 

I-? ( ) number exceeded federal  24-hour pr imary standard o f  260 vg/mS. 

-- Data n o t  p resen t l y  a v a i l a b l e  from the  corresponding agencies. 

OL Denotes TVA s i t e  Mas c losed because of t h e  b i a s  from nearby- i n d u s t r i a l  sources. R 
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TABLE' 3-32 .(Conti nued) 

Date 

~ u n e  14, 1979 

., 20 

26 

J u l y  2, 1979 

14 ' .  

2 0 

26 

August 1 , 1979 

7 

19 

2 5 

24-Hour P a r t i c u l a t e  Concentrations (pg/m3 
TVA S i te *  MSCHD 

2 4 King Park S i te *  S i te*  

* See ~ i ~ u r e  3-32 f o r  locat ions .  

** ( ) number exceeded federal  24-hour secondary standard of 150 vg/m3. 

t Denotes l o s t  record. 

tt ( ) number exceeded federal  24-hour pr imary standard o f  260 vg/m3. 

-- Data not  present ly  ava i l ab le  from the corresponding agencies. 

0 L D2not.s-TVP_slt. !@s glgsgd-bgc&use-o-f the, b i g s - f ~ o ~  !e&rb-icdys tr i a 1 s ogrces. R - - . . 
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TABLE 3-33 

AVERAGE MONTHLY PARTCULATE.CONCENTRATI0NS I N  THE VICINITY OF THE 

PROPOSED IFGDP SITE AS MEASURED BY MLGW/EIA 

(FEBRUARY 1978 TO AUGUST 1979) - - - -  

Geometric Mean Geometric Standard 
(pg/m3 1 Deviat ion (pg/m3) Month 

February 1978 36.8 1 .O 

March 

Apr i  1 

May 
June 

Ju ly  

August ' 

September 

October 

November 

December 

January 1979 

February 

March 

Apr i  1 

May 
June 

July. . - --  
August - ---  

February t o  October 1978 
( In te r im S i te )  

November 1978 t o  _August_ 1979 
(Long-Term S i te )  

September 1978 t o  August 1979 - - -  59.8 1.2 - - 
(Combined Data fir E%fi Sites)  

Note: Federal pr imary standard f o r  annual p a r t i c u l a t e  concentrat ions i s  
75 vg/m3 (geometric mean). 

Federal secondary standard f o r  annual p a r t i c u l a t e  concentrat ions i s  . 
60 pg/m3 (geometric mean). 
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1978, t o  May 31, 1978. These measurements were discontinued a f t e r  May 31, 

1978, due t o  the su f f i c ien t !  number o f  TVA SO2 moni tor ing s i t e s  already e x i s t i n g  

i n  the area. Table 3-34 summarizes the  SO2 data co l lec ted  a t  the i n t e r i m  s i t e  

f o r  the period. Highest, second highest and t h i r d  h ighest  3- and 24-hour con- 

I 
cent ra t ions are given. None o f  the SO2 concentrat ions exceeded the federal  

pr imary o r  secondary standards. 

~ n n u a l  average SO2 concentrat ions a t  the TVA s i t e s  f o r  1976, 1977 and 1978 are 

presented i n  Tablel3-35. A l l  SO2 concentrat ions are we l l  below the federal  
3 annual s.tandard o f  80 pg/m . A1 though no t  shown, a 1  1 24-hour and 3-hour SO2 , . 

concentrat ions a t  the TVA s i t e s  were wel l  below the primary and secondary 

federal  standards. 

S im i la r  SO* data co l lec ted  by bubbler samplers f o r  1976 t o  1978 a t  the MSCHD 

s i t e s  w i  11 not  be presented i n  t h i s  repor t  because i t  i s  recognized t h a t  

bubbler data can not  be compared t o  data obtained from a continuous SO2 

sampl er. 

3.4.3.5 NITROGEN D I O X I D E  

Nitrogen dioxide (NO2) concentrat ions were measured by MLGW/EIA w i t h  a Meloy 

Labs Model NA-520 analyzer f o r  the per iod February 1978 t o  Ju ly  1978 and by 

a Monitor Labs analyzer Model 8440E f o r  the per iod Ju ly  1978 t o  - Seetember - - - - -  1979. R 
Table 3-36 summarizes the maximum, second highest  and t h i r d  h ighest  I-, 3- 

and 24-hour NO2 concentrations. Tab1 e 3-37 presents one-hour - - - - - - - -  and annual average R 
NO2 concentrations as observed by TVA. MLGW/EIA data are i n  basic agreement 

wi'th those observed by TVA. 

For the annual per iod Ju ly  1 , 1978, t o  June 1979, the annual NO2 concentra- 
3 t i o n  o f  30.1 pg/m was we1 1 below federal primary and secondary standards. 

3.4.3.6 OZONE 

Ozone (03) concentrations were measured by MLGW/EIA w i t h  a Meloy Labs Model 

OA-350-2R analyzer beginning i n  August 1978, and - - - - - -  ending i n  September.1979. - - - - -  R 



TABLE 3-34 

SUMMARY OF MAXIMUM, SECOND AND THIRD HIGHEST SO2 CONCENTRATIONS y WITH ASSOCIATED 

DATES AND TIMES, AS MEASURED BY MLGW/EIA 

Maxi mum Second Highest  T h i r d  Highest  
Concentrat ion (pg/m3) Concentrat ion (pg/m3 ) Concentrat ion (pg/m3) 

Month 3-hour 24-hour . 3-hour 24-hour 3-hour 24-hour 

February 

March 

w Apr i  1 
I 
4 

W 
03 

May* 

* SO2 mon i to r i ng  d iscont inued a f t e r  May 31 , 1978. 

Note: Federal pr imary 24-hour standard f o r  502 i s  365 pi/rn3 and the  3-hour secondary 
standard i s  1300 pg/m3, bo th  n o t  t o  be exceeded more than once per  year .  



TABLE 3-35 , 

ANNUAL AVERAGE SO2 CONCENTRATIONS I N  THE VIC1:IITY OF THE ALLEN 'GENERATING PLANT 

AS ~IEASURED BY TVA; CORRESPONDING DATA RECOVERY 

1976 SO2 1977 SO2 1978 SO2 
TVA S i t e  Concentrat ion Data . Concentrat ion Data Concentrat ion Data 
1 - d e n t i f i c a t i o n *  - (pg/m3) Recovery (%)  (pg/m3 1 Recovery (%) pg/m ) Recovery (%) 

*. See F igure  3-32 f o r  1 ocat ions  . 
.% 

** so2' analyzer removed January, 1978. 

t SO2 ana lyzer  insta1, led May 4, 1977. 
3 Federal annual s tandard  f o r  SO2 i s  80 pg/m . 



TABLE 3-36 

SUMMARY OF MAXIMUM, SECOND AND THIRD HIGHEST NOp CONCENTRATIONS, WITH ASSOCIATED DATES 

94 0 2 5 0 7 5 41 7 - ,- ,- 
F e b r u a r y  5 2 1 5  6 0 ri G 

2/27/78 2/27/76 2/26/78 2/27/78 2/27/78 2/25/78 2/27/78 2/27/78 2/26/72 
1800* 1600 1900 I500 1500 800 1700 '1 $00 1753 

, 
i~lsrc h 35 72 3 5 85 72 31 75 7 2 2 4 

3/36/72. 3/29/78 ,3161 78 3/30/78 3/29/78 3/6/?3 3/2/73 3i30/78 3/14/72 
COO0 2200 1800 0300 2300 1900 16'30 0030 2,293 

A p r i  1 8 5 7 5 3 0 7 5 6 6 30 7 5 65 39 
4/27/72 4/27/78 4/27/78 4/28/78 4/27/78 4!27/78 4/23/78 4/27/75 4/27/78 

2303 2300 0200 01 30 2200 C300 2 :  00 2000 r, c r. n 
' ClL'VU 

. May 160 1 1  6 50 132 113 6 0 li3 i 97 6 3 
5/27/78 5/27/78 511 7/ 73 5/27/78 5/27/78 5/! 7/72 5/27/78 5/27/73 511 8/78 

0200 0830 2200 1 200 1590 2300 0930 1000 6292 

J u n e  9 3 8 1 55 8 3 8: 53 84 7 5 58 
6/3/78 5/3/78 6/2/78 6/18/78 5/18/78 6/2/78. 6/15/78 6/19/78 6/2/78 
030C 0100 0800 2390 230G 0903 0003 000C 1023 

? 3; 1 !I3 122 8 1 5 2 : 12 8 1 -,. 
July 52 -, J - 

7/17/78 7/i7/78 7/11/78 7/27/72 7/6/38 7/11/73 7/2?/78 7/;1/?9 7/11/7$ 
GSCO : 709 0750 1 GO3 1 lGO OSCO I500 2300 1 5 2 ~ :  

A u g u s t  7 3'1 125 33** 122. 122 GI** . 122 103 33** 
2/22/73 8/22/78 3/22/79 8/22/75 8/'22/72 8/21/78 8/22/78 P/lS/78 3/2:/75 

i 300 C7C.9 01 02 0709 0830 62 30 2330 2303 0203 

* Times ind ica te  s t a r t i n g  hour o f  the averaging f n te rva l  during which the concentration occurred, 
based on a 24-hour clock. 

** Automatic analyzer zero and span occurred during the 24-hour period; therefore ,  24-hour concen- 
t r a t i o n  based upon 24-hours of nonconsecutfve data .  No federal  standards e x i s t  f o r  I - ,  3- o r  
24-hour NO2 concentrations a t  the present time. 

( C o n t i  nued) 
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TABLE 3-36 (Continued) . 

:Saxinurn N02 Second Highest NO2 T h i r d  Highest NO2 
Conc.er,t-atior, (uq/m3 ) --.-- Concentra.Jl?n (p3/n3 ) - Concentration (ug/m3 ) . 

;;:qth - 1  3 -hcz r  24-hour - -- - 1 -haur -- 3- h g u r  24- hour 1-hour 3 - b u r  24-hour ' -- 

X January 169 137 . 75** 
1/17/7? 1/25/79 1/25/79 

i 300 1100 1000 

Times ind ica te  s t a r t i n g  hour o f  the averaging In te rva l  during which the concentration occurred, 
based on a 24-hour clock. 

** Automatic analyzer zero and span occurred during the 24-hour period; therefore, 24-hour concen- 
t r a t i o n  based upon 24-hours o f  nonconsecutive data. No federal standards' e x i s t  for  I - ;  3- o r  
24-hour NO2 concentrations a t  the present time. 

(Continued) 



TABLE,3-36 (Continued) 

Maximum NO:, Second Highest NO2 
Concentrat ion (pq/m3) 

1 -hour 3-hour 24-hour -- 
Third  Highest NO2 

Concentrat ion (pg/m3) 
7-hour 3-hour 24-hour -- 

Concentrat ion (;q/m3) 
1 -hour 3-hour** 24-hour** -- Month, 

. March 

Apr i  1 

June 

September - - - -  

Annual Average 30. l t  
(Ju ly  1978 t o  June 1979) 

* Time i nd i ca te  the  s t a r t i n g  hour of  the  averaging i n t e r v a l  du r ing  which t he  concentrat ion 
occurred, based on a 24-hour clock. 

** No federa l  standards e x i s t  f o r  1- 3- o r  24-hour Nil2 concentrat ions a t  t he  present  t ime. 

t 'Federal annual stahderd f o r  NO i s  10 pg/m3 (pr imary and secondary). 2 . .  . -.... . . . . . .  . . .  - .  . . . . . .  

tt Anal rz=r-re_t~rfieg ~ o - ~ n ~ f g c ~ u ~ e y  coy m a i n t e c a ~ c g  duyi yj-mo_nth-of July, - 
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TABLE 3-37 

SUMMARY OF NO2 CONCENTRATIONS IN  THE VICINITY OF THE - - - - -  
ALLEN GENERATING PLANT AS MEASURED BY TVA 

S i te**  
Parameter* TVA 3 TVA 4 TVA 5 .  TVA 7 

Maximum 1-hour NO2 
concentraei  on 
(IJg/m3 1 

Second Highest 1-hour NO2 
concent ra t ion  
(IJg/m3) 

A_n",ua_l Average? NO2 concen- 
t r a t i o n  f o r  A p r i l  25. 1978. 
t o  March 26, i 979  
(IJgh3-l - - - - - 

169 - - 395 226 . - -  
kc: 

* Per iod o f  record  f o r  TVA data i s  ~ ~ r i  1 26, 1978, t o  March 26, 1979. - - - - - - - -  
\ 

** S i t e  l oca t i ons  are  shown i n  F igure  3-32. 

? The o n l y  .s tandard f o r  NO2 i 'n  ex is tence a t  t h i s  t ime i s  t h e  e r i m a r y  a_n& 
- - semmiziFy-aiGnirar ZvFrZ jF  iTf 1 OO>~/m3, - - - - - - - - - 

- - 
- - ------  -- ----  A 

I 

..*> 
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Table 3-38 summarizes the  maximum, second h ighes t  and t h i r d  h ighes t  O3 con- 

centrat i .ons as measured by MLGW/EIA and the  associated dates and times. On 

September 6, 1978, A p r i l  17, 1979, - - -  and August - - - - - -  31, 1979 the  federa l  p r imary  R 
and secondary 1-hour standard f o r  ozone (0.12 p a r t s  pe r  m i l l i o n )  was exceeded 

a t  1700, 1300 - - - -  and 1500 l o c a l  t ime, respec t i ve l y .  This  does n o t  c o n s t i t u t e  R 

nonattainment o f  t he  ozone standard, as expla ined i n  t he  foo tno te  t o  Table 3-38. - 
3.4.3.7 CARBON MONOXIDE 

.A 

Carbon monoxide (CO) concentrat ions were measured by MLGW/EIA w i t h  a Bendix 

Model 8501-5CA analyzer  du r ing  the  p e r i o d  from March 1978 t o  - August - - - -  1979. R 

Maximum, second h ighest  and t h i r d  h ighes t  1- and 8-hour observed CO concen- 

t r a t i o n s  f o r  each month are  presented i n  Table 3-39. Federal 1- and 8-hour 

standards f o r  CO n o t  t o  be exceeded more than once pe r  year  a re  40,000 pg/m 3 

3 and 10,000 pg/m , respec t i ve l y .  A1 1 1 -hour concentrat ions were, be1 ow standards. 

Only once, on March 29, 1978, was the  8-hour standard exceeded. Th is  one ex- 

cu rs ion  o f  t he  federa l  8-hour CO standard does n o t  c o n s t i t u t e  nonattainment 

o f  the  CO standard. 

3.4.3.8 TRACE METALS, POLYCYCLIC AROMATIC HYDROCARBONS (PAH) , TOTAL ORGANIC 

CARBON (TOC) 

Dur ing t h e  p e r i o d  from August 1978 t o  - August - - -  1979, samples f o r  p o l y c y c l i c  R 
aromatic hydrocarbons (PAH) and t r a c e  metals ana lys is  were taken by MLGW/EIA 

w i t h  t h e  Hi-Vol sampler us ing  s p e c i a l l y  t r e a t e d  f i l t e r s .  According t o  EPA 

procedures on sampling and ana lys i s  f o r  screening o f  i n d u s t r i a l  e f f l u e n t s  f o r  

p r i o r i t y  p o l  1 utants* ,  t r a c e  elements a re  analyzed by atomic absorp t ion  o r  

neutron a c t i v a t i o n  w h i l e  p o l y c y c l i c  aromatic hydrocarbons were analyzed by 

gas chromatography. 

* "Sampl i ng and Analys is  Procedures f o r  Screening o f  I n d u s t r i  a1 E f f  1 uent  f o r  
P r i o r i t y  Po l lu tan ts , "  EPA, A p r i l  1977, E f f l u e n t  Gu ide l ine  D i v i s i o n .  



TABLE 3-38 

SUMMARY OF MAXIMUM,.SECOND HIGHEST AND THIRD HIGHEST OZONE CONCENTRATIONS, 

.WITH ASSOCIATED DATES AND TIME AS MEASURED BY MLGW/EIA 

Month 

T h i r d  Highest  03 
Concentrat ion 
ug/m3 ( P P ~ )  

1 -hour 

Maximum* 03 - . 

Concentrat ion 
Second. Highest 03 

Concentrat ion 
l.lg/rn3 (ppm) 

1 -hour 

August 
1978 

w October 
I 
d 

P. , 
c n !  LC; 

November 

December 

January 
1979 

* Federal 1-hour ozone standard i s  0.12 'ppm. For at ta inment ,  t he  number o f  exceedances per  
. . year  o f  t h i s . c o n c e n t r a t i o n  a t  a g iven moni tor  averaged over  a 3-year pe r iod  must be l e s s  

.. ' than o r  equal t o  1. 

** Times ind. icate the  s t a r t i n g  hour o f  t he  averaging i n t e r v a l  du r ing  which the  concent ra t ion  
occurred, based on a 24-hour c lock .  

(Continued) 
. . 

. . 



TABLE 3-38 (Continued) 

Maximum* O3 
Concentrat ion 

Second Highest 03 
Concentrat ion 

~ h i r d  Highest 03 
Concentrat ion 

pg/m3 (ppm) 
1 -hour Month 

February 

Ap r i  1 

June 

J u l y  - - 

* Federal 1-hour ozone standard i s  0.12 ppm/ For at ta inment ,  the  number o f  exceedances per  
year  o f  t h i s  concent ra t ion  a t  a g iven moni tor  averaged over a 3-year p e r i o d  must be l ess  
than o r  equal t o  .l. 

** Times i n d i c a t e  the  s t a r t i n g  hour o f  the  averaging i n t e r v a l  du r ing  ,which the  concent ra t ion  
occurred, based on a 24-hour c lock.  

t Analyzer re tu rned t o  manufacturer f o r  maintenance du r ing  month o f  Ju ly .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



TABLE 3-38 (Continued) 

Month 

August - - -  

Maximum* '3 
Concentrat ion 
pg/m3 (ppm) 

1 -hour 

Second Highest O3 
Concentrat l  on 

T h i r d  Highest  O3 
Concentrat ion-  

pg/m3 (ppm) 
1 -hour 

* Federal 1 -hour ozone standard i s  0.12 ppm: For at ta inment ,  t he  number o f  exceedances pe r  
year  o f  t h i s  concent ra t ion  a t  a g iven moni tor  averaged over a 3-year-period must be l e s s  
than o r  equal t o  1. 

** Times i n d i c a t e  the  s t a r t i n g h o u r  o f  t he  averaging i n t e r v a l  du r ing  which the  concent ra t ion  
occurred;based on a 24-hour c lock .  
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TABLE 3-39 

SUMISARY OF MAXIMUM, SECOND HIGHEST AND THIRD HIGHEST CARBON MONOXIDE CONCENTRATIONS, 

WIM ASSOCIATED DATES AND TIMES, AS MEASURED BY MLGWIEIA 

Maximum* CO Second Highest CO Th i rd  Highest CO , 
Concentration (pg/m3)' . . Concentration (pg/m3 ) Concentration (pg/m3 ) 

Month 1 -hour 8- hour 1-hour 8-hour 1 -hour 8-hour 

March 
1978 

Apr i  1 

June 

Ju l y  

August 4,500 3,200 4,000 3,200 3,400 3,200 
8/28/78 8/28/78 81 291 78 8/28/78 8/28/78 81 281 78 

2300 1700 0700 1800 2200 1900 - 
. . 

* Federal 1-hour standard f o r  CO i s  40,000 pg/m 3, not  t o  be exceeded more than once per year. 
- Federal 8-hour standard f o r  CO i s  10,000 ,pg/m3; no t -  t o  be exceeded more than once per year. 

** Times ind ica te  the  s t a r t i n g  hour o f , t h e  averaging i n te r va l  during which the concentrat ion 
occurred, based on a 24-hour clock. 



TABLE 3-39 (Continued) 

Month 

September 

October 

November 

W 
I 
d 

December 
P 
00 

January 
1979 

Maximum* CO Second Hiqhest  CO 
Concentrat ion (pg/m3 ) 

1 -hour 8-hour 
~ o n c e n t r a t i i i  (pg/m3 ) 

1 -hour 8- hour 

T h i r d  H ighes t  CO 
Concentrat ion (pq/m3) 

1 -hour 8-hour 

February 3,400 1,600 2; 800 1,400 2,800 1,400 
2/19/79 2/19/79 211 0179 211 9/79 211 9/79 211 9/79 

0700 0200 01 00 01 00 0800 0300 

* Federal  1 -hour s tandard f o r  CO i s  40,000 pg/m 3, n o t  t o  be exceeded more than once per  year .  
Federal  8-hour standard f o r  CO i s  10,000 l ~ g / m ~ ,  n o t  t o  be exceeded more than once per  year .  

** Times i n d i c a t e  t h e  s t a r t i n g  hour of the averaging i n t e r v a l  du r i ng  which t h e  concent ra t ion  
occurred, based on a 24-hour c lock .  

(Continued) 



TABLE 3-39*(~ont inued)  

Maximum* CO Second Highest CO Th i rd  Highest CO 
Concentration (pg/m3 ) . Concentration (pg/m3) Concentration (pg/m3) 

Month 1 -hour 8-hour . 1 -hour 8-hour 1 -hour 8-hour 

March 

Apr i  1 

May 

I W 
I - June 2,290 1,430 2,290 1,430 2,290 . 1,290 
P 
a 6/27/79 6/26/79 6/27/79 6/26/79 6/27/79 6/27/79 

01 00 0000 0200 01 00 0300 , 0300 
. .. .. . . .. . .  .. .. . .  .. .. . 

J u l y  - - 

August . .- 1,145 71 5 -IJ 145_ 644 1,145 5QQ R ---  
. . €jfa3/29 8L~m 8L23/r19 8bm9' 8L.m 8Lw.'.$ R 

Qlw ww Q2QQ Qleo Q309 Q3OJ R 

Z X 1  
o m < < 
ID w 

* Federal l -hour standard f o r  CO i s  40,000 pg/m3, no t  t o  be exceeded more than once per year. 3 w m  V, 

Federal 8-hour standard f o r  CO i~ 10,000 pg/m3, no t  t o  be exceeded more than once per year. 'I ID o 

** Times i nd i ca te  the s t a r t i n g  hour o f  the averaging i n t e r v a l  dur ing which the concentrat ion 
I 

occurred, based on a 24-hour clock. 
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Table 3-40 g ives the  r e s u l t s  o f  ana lys is  o f  t he  f i l t e r s  f o r  t r a c e  elements. 

These concentrat ions,  as measured by MLGW/EIA, i n d i c a t e  t h a t  r e l a t i v e l y  h igh  - 
ambient concentrat ions o f  i r o n  (Fe), lead (Pb), t i t a n i u m  ( T i )  and z i n c  (Zn) 

e x i s t  i n  the  area. This  may be a t t r i b u t a b l e  t o  i n d u s t r i a l  a c t i v i t i e s  i n  t h e  

v i c i n i t y .  There are no ambient a i r  q u a l i t y  standards f o r  these- t race elements 
3 except f o r  lead which i s  1.5 pg/m ( a r i t h m e t i c  mean) averaged over a calendar 

quar te r .  It i s  apparent from Table 3-40 t h a t  the  average lead concentrat ions 

f o r  ' the th ree  quar te rs  o f  the  MLGW/EIA s i t e s  a re  w e l l  below t h i s  standard. 

Polycycl  i c  aromatic hydrbcarbons are  c l a s s i f i e d  as p o t e n t i a l  l y  hazardous 

atmospheric p o l l u t a n t s .  Table 3-41 pres,ents t h e  p o l y c y c l i c  aromatic hydro- 

carbons concentrat ions measured by MLGW/EIA. I n  13 o f  t he  16 cases, no po l y -  

c y c l i c  aromatic hydrocarbons were found. Three cases y i e l d e d  small concen- 

t r a t i o n s  which may a l so  be a t t r i b u t a b l e  t o  i n d u s t r i a l  a c t i v i t y  i n  t he  area. 

Present ly ,  t he re  are  no federa l  standards f o r  p o l y c y c l i c  aromatic hydrocarbons. 

To ta l  organic carbons are  another i n d i c a t i o n  o f  p o t e n t i a l l y  hazardous atmos- 

phe r i c  p o l l u t a n t s .  Concentrat ions o f  t o t a l  organic carbon (TOC), as measured 

by MLGW/EIA, a re  presented i n  Table 3-42. I t  i s  noted t h a t  the  t o t a l  organic 

carbons concentrat ions were s l i g h t l y  h igher  du r ing  November and December 

1978, t he  same months when p o l y c y c l i c  aromatic hydrocarbons concentrat ions 

were a l s o  detected. 

The h igher  concentrat ions o f  t o t a l  organic carbons may be r e l a t e d  t o  nat.ura1 

sources (vegetation),.industrial a c t i v i t y  and/or t h e  s i t e  r e l o c a t i o n  t h a t  

. . took. p lace  i n  e a r l y  November. No federa l  stahdards p resen t l y  e x i s t  f o r  t o t a l  
organic carbons. 

3.4.3.9 SULFATES 

Although no federa l  standards p resen t l y  e x i s t ,  atmospheric s u l f a t e s  are  under 

study by the  EPA as a t h r e a t  t o  human h e a l t h  and welfare. Atmospheric s u l f a t e s  

are  genera l l y  a "secondary" p o l  1 u tan t .  Secondary p o l  1 u tan ts  a re  formed through 



TABLE 3-40 , 

TRACE ELEMENT CONCENTRATIONS AS MEASURED BY MLGW/EIA 

August 1978 
1 5-.1 6 0.0006 

26-27 0.002 

September 
7-8 0.0001 

26-27 0.001 

October 
2-3 0.0 

13-14 0.0 

25-2E 0 .O 

November 
.Y 1 I 

1-2 0.0 .0.001 1.04 <0.002 1.03 0.022 0.0 (1.1 0.007 3.07 0.0 . 0.0 0.009 

! 
: December 

1-2 0.0 0.004 0.70 0.005 0.73 0.014 0.004 2.2 0.008 1.2 0.011 0.0002 0.002 

12-13 0.0 0.005 1.26 0.004 0.11 0.012 0.009 2.2 0.008 0.0 0.038 0.0002 0.0001 

January 1P79 
3C-31 0.01 ~0 .006 (0.27 <0.01 0.12 0.002 0.0003 (1.1 (0.002 3:3 <0.0003 0.0 0.0 

February 
6-7 0.007 <0.001 <0.27 <0.001 . 0:17 0.013 0.029 (1.1 (0.002 1.5 ' 0.0 0.0 0.0 

17-18 0.022 0.001 0.29 (0.002 0.12 0.019 0.002 (0.13 0.0 15.6 (0.002 0.002 0.0 

March ' - - -- -- - - -- -- - - -- -- - - -- -- -- 

A p r i  1 
18-19 0.018 0.002 ~0 .15  <0.002 1.8 0.043 0.087 (0.51 0.0 15.9 0.0 0.0 0.004 

-- Denotes r esu l t s  from the' laboratory have no t  been received. y e t  due t o  an'overs ight  on t h e i r  part .  
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TABLE 3-40 (Continued) 

Traca.Elament Concentrations wm3) 
Date Cr . Co Fa W U3l H I  T f  V Zn I ls  Be Ed - - - - - - - - - - - - -  

June 
5-6 

:6-17 - + 
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TABLE 3-41 

POLYCYCL I C  AROMATIC HYDROCARBON CONCENTRATIONS 
' AS OBSERVED BY MLGWIEIA 

Sampl i ng Date 

August 20-22, 1978 

September 13-1 5, -1 978 

P o l y c y c l i c  Aromatic Hydrocarbon 
Concentrat ion (l~g11-113) 

N D* 

September 19-21, 1978 ND 

October 7-9, 1978 

November 12-14, 1978 

ND 
I 

F l  uoranthene 

Pyrene 7.7 x 

Phenanthrene Anthracene 9.2 x 10- 5 

Benzo (a.) Anthracene 2.7 

Benzo(K) Anthracene 2.2 

Benzo (a )  Pyrene 1 .O 

November 24-26, 1978 F l  uoranthene 2.7 

Pyrene 2.7 

Phenanthrene Anthracene 2.2 x 1 o - ~  
Benzo ( a )  Anthracene 7.2 

Benzo (K) Anthracene 5.5 

Benzo(a) Pyrene 2.7 

December 19-21, 1978 

F l  uoranthene 2.2 

Pyrene 1.9 x 

~henan th rene  Anthracene . 1.6 x 1 om4 
3 . i  x Benzo(a ) Anthracene 

Benzo ( K )  Anthracene 5.5 l o m 4  
Benzo(a) Pyrene 2.7 

January 30-February 1 , 1979 N D 

- ~ -  - 

* ND = None Detected (Continued) 
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Sampl i ng Date 

February 10-12, 1979 

March 6-8, 1979 

A p r i l  11-13, 1979 

A p r i l  23-25, 1979 

t May 11-13, 1979 
I .  

May 23-25, 1979 

June 10-12, 1979 - -------  
June 28-30, 1979 - ------- 

J u l y  10-12, 1979 -------- 
J u l y  28-30, 1979 - ------- 

August 9- 11 , 1979 - -------- 

TABLE 3-41 (Con ti nued) 

~ o l y c y c l  i c Aroma t i c  Hydrocarbon 
Concentrat ion (~g /m3)  

ND* 

* ND = non-detected 



TABLE 3-42 
.rV 

TOTAL ORGANIC ' CARBON CONCENTRATIONS . 
AS OBSERVED BY MLGWIEIA 

T o t a l  Organic Carbo 
Sampl i ng Date Concent ra t ion  (pg/m 9 ) 
August 15-16, 1978 

August 26-27, 1978 

September 7:8, 1978 

September '26-27, 1978 

October 2-3, 1978 

October 13-14, 1978 

October 25-26, 1978 

November 1-2, 1978 

November 7-8, 1978 

November 12-1 4, 1978 

November 24-26, 1978 

December 1-2, 1978 

December 6-8, 1978 

December 12-1 3, 1978 

December 1 8- 20, 1 978 

January 30-31 , 1979 
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phys ica l  and chemical t rans format ion  o f  p r imary  p o l l u t a n t s  i n  t he  atmosphere. 

I n  t he  case o f  s u l f a t e s ,  S 0 2 i s  the  pr imary p o l l u t a n t .  

Su l fa tes  as measured by MLGW/EIA are  g iven i n  Table 3-43. These s u l f a t e  

concentrat ions were determined from f i l t e r s  used du r ing  the  Hi-Vol sampling 

f o r  t o t a l  suspended p a r t i c u l a t e s .  

The h ighes t  24-hour concent ra t ion  o f  s u l f a t e  measured by MLGW/EIA was 33.1 
3 

pg/m . This concentrat ion,  however, can n o t  be compared w i t h  any app l i cab le  

fede ra l  a i r  q u a l i t y  standards s ince  no such standards e x i s t .  

3.4.3.10 SUMMARY 

The proposed p l a n t - s i t e  i s  l oca ted  w i t h i n  an o f f i c i a l l y  designated a t ta inment  - -  - - - -  - - - -  - - - - - - - - - -  - -  - - - - - - - -  
area f o r  p a r t i c u l a t e  mat ter .  Nearby Presidents Is land- is  p r e s e n t l y  designated - - - - _ - - - - - - - - - - - - -  - - - - - -  - - - -  - - 

-('IT However, t he  Memphis and She1 by nonattainment f o r  p a r t i c u l a t e  matter, - - - - - - - - _  _ - - - _ _ - -  - - - - - -  _ - - _ _ - - _ - _ -  
County Heal th Department i s  i n  t h e  process o f  request ing  t h a t  EPA de i i gna te  - - - - _ - _ _  _ _ _ _ _ _ _ - _ - _ - - - _  - - _ _ _ _ - - _  - - 
Presidents I s l a n d  as unc lass i f yab le  on the  bas is  t h a t  t he  b u l k  o f  t he  p a r t i c u -  - - - - - - _  - - _ _ _ _ -  - _ - _ _ - _ _ _ _ _ - _ _ _ - _ _ _  - - -  
l a t e s  a re  from n o n t r a d i t i o n a l  sources ( f u g i t i v e  dus t  and reent ra ined dust), - - - - - - - - _ - - - - - _  - - - _ - - - - - - _ _ - - - - -  - - -  
TVA moni to r ing  s i t e s  l oca ted  on Presidents I s l a n d  show v i o l a t i o n s  o f  t h e  - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - _  - - -  
pr imary  _ - 2nd secondary - - 24-hour - _ - NAAQS - - - - - - -  a t  t h e i r  respec t i ve  - - - - - - - - - - - - -  1 o c a t i  ons. However, 

p a r t i c u l a t e  - - concentrations-measured - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  by MLGW/EIA a t  t h e  long-term _ _ _  mon i to r i ng  _ _ _  
s i t e  ( l oca ted  on the-southern p o r t i o n  o f  Presidents I s l and )  show o n l y  one ex: - - -  - - -  - - - -  - - - _ - - - - - - - - - - - - - -  - - -  
c u r s i  on over t h e  secondary 24-hour-NAAQSL The exact  o r i g i  n  of the-part  i c u l  a t e  - - - - - - - - - -  - - - -  - - - - - - - -  - - -  - -  - -  
matter- for- th is  day (whether-anthropogenic o r  n a t i v e  s o i l )  i s  n o t  c l e a r  a t  - - - - - - - - - - _ - - - - - - - - - - - - - - - - -  
t h i s  t ime. I n  e i t h e r  case, t h e  NAAQS a l l o w  one excurs ion above the  24-hour - - - - - - - -  - - - - - - _ _ - - - _ - - - - - - - - - - - - - -  
standayd-and-therefore no v i o l a t i o n  has been noted by  t h e  MLGW/EIA mon i to r i ng  - - - - - _ - - - _ - - -  - - - - - - - -  - - - _ - - - - -  
program. - - - -  Thus, t h e  MLGW/EIA _ _  . . . . . . . . . . . . . . . . . . . .  da ta  warrant  cons idera t ion  t o  r e c l a s s i f y  _ -  a repre- - 
se"ative p o r t i o n  of-Presidents Island-near t h e . s i t e  t o  at ta inment  s t a t u s  f o r  - - - -  - - _  _ - - - - - - _ - - - - - - - - - - -  
p a r t i c u l a t e  - - - - - - - -  matter, 

A l l  areas o f  Shelby County, w i t h i n  the  range o f  s i g n i f i c a n t  impact of t h e  - - _ - _ - - - -  _ - -  - - - - - _ -  - - -  - - -  - -  R 

- - - - - -  - - - -  - - - The a rea  which proposed plant, a re  i n  a t ta inment  f o r  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  carbon monoxide. _ _ -  R 
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TABLE 3-43 

' TWENTY-FOUR HOUR CONCENTRATIONS OF SULFATES . 

AS MEASURED BY MLGWIEIA 

24-Hour Sul fate 
Co l lec t ion  Date Concentration ( w / m  ) 
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i s  nonattainment f o r  carbon monoxide i s  the area w i t h i n  the perimeter express- R 
c - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -  - -  
ways. The MLGW/EIA moni tor ing program noted an excursion is-permi t t e d  under , R - - - - - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - -  
the NAAQS f o r  carbon monoxide and there fore  t h i s  one excursion does no t  
- - - - - - - - - - - - - - - ) - - - - - - - - - - - - - - - - - - - - -  R 
cons t i t u t e  a v i o l a t i on .  E I A  data f o r  carbon monoxide are there fore  i n  agree- R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - -  
ment w i t h  the cur rent  attainment designation o f  the area f o r  carbon monoxide. R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A l l  o f  Shelby County i s  o f f i c i a l l y  designated t o  be i n  nonattainment s t a t ~ ?  - - - - -  - - - - - - - - - - - - -  - - - - - - -  - - - - - - -  R 

f o r  ozone. Ambient a i r  qua1 i t y  moni tor ing by MLGW/EIA has ind icated t h a t  R - - - - - - - - - - - - - -  - -  - - - - - -  - - - - - - - - - - - - - -  
the  1-hour NAAQS f o r  ozone i s  being exceeded-a& the  moni tor ing s i t e .  Howevey, R - - - - - - -  - - - - - - - -  - - - -  - - - - - - - - - - - - - -  
these excursions do not  cons t i t u t e  a v i o l a t i o n  o f  the 1-hour-NAAqS-since,$ R . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t h i s  time, i t  cannot be demonstrated t h a t  t he  expected-number o f  excurSions . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - -  R 

(concentrat ions greater  than 0.12 ppm) a t  t he  s i t e  averaged over a t h r e e ~ y e a y  R - - - - - - - -  - - - - - - - -  - - - -  - - - - - -  
per iod  - - - -  i s greater  - - - - - - -  than one-per-year. - - - Lhergfgre,-concentyationz of-ozone R . 
measured t o  date by MLGW/EIA would ne i the r  support nor r e f u t e  the present  - - - - - - - - -  - - - - - -  - - - - -  - - - - -  - -  - R 

nonattainment d e s i g n a t i o ~  gf-tbis area o f  Shelby County foy ozone. - - - - - - - - -  - - - - -  - -  - - R 

/ 

MLGW/EIA measurements o f  short-term su l  f u r  d iox ide concentrat ions and 1 ong- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R 
term s u l f u r  d iox ide and n i t rogen dloxide concentrat ions are we1 1 w i t h i n  the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R 

app l icab le  NAAgS, -These-dgtg ar: in-agreement w i t h  the cur rent  attainment - - - - - -  - - - - - - - - - - - -  R 
- - - TIT) 

s ta tus  f o r  a1 1 of zhelty-for-these-poll utacts.  - - - - - - - - - -  - - R 

There are no NAAQS f o r  t race const i tuents  except f o r  lead. Average lead - - - - - - - -  - - - - - -  - - - - - - -  - - - - - - - - - - - -  R 
concentrat ions f o r  the-three-calendar quarters measured a t  the MLGW/EIA s i t e s  R - - - - - - - - - - -  7,T\- - - ' - - - - - - - - - - - - - - 
are we l l  w i t h i n  t h i s  standard. ( 1  1 )  - - - - - - - - - - - - - - - - -  R 





An assessment.of ambient sound l eve l s  i n  the v i c i n i t y  o f  the Memphis Indus- 

t r i a l  Fuel Gas Demonstration P lant  was conducted August 11 t o  14, 1978. 

August was selected t o  represent the f a i r  weather per iod when' outdoor a c t i v i t i e s  

are common. Sound leve l  measurements were made a t  nine locat ions i n  the p l a n t  

s i t e  v i c i n i t y .  The locat ions are shown i n  Figure 3-33. Location, 1, the 

Chucal i s sa  Ind ian V i  1 lage Reconstruction, i s  1.9 mi les southeast o f  the p l a n t  

s i t e  and represents the nearest recreat iona l  area. This loca t ion  has a 

d i r e c t  l i n e  o f  s i gh t  t o  the p l a n t  s i t e .  Location 2 i s  on the levee west o f  

the T. E. Maxson Wastewater Treatment Plant, 0.6 m i l e  south o f  the s i t e .  

Location 3 i s  a t  the Wilbur Johns Farming Camp, 1.1 mi les south o f  the s i t e ,  

and represents the nearest permanently inhabi ted dwell ing. Location 2 i s  i n  a 

d i r e c t  l i n e  from the p l a n t  s i t e  t o  l oca t i on  3 and was chosen as a means t o  

ascer ta in  any e f f ec t s  the levee may have on noise f,rom the p l a n t  s i t e  reaching 

l oca t i on  3 and t o  ind ica te  the degree o f  attenuation, w i t h  distance. Location 

4 i s  i n  the parking area o f  the CB&I Nuclear Company, 1 m i le  northeast o f  the 

s i t e ,  . . and i s  the nearest 'developed area on Presidents I s land  where a substan- 

t i a l  number o f  people could be af fected.  Location 5 i s  approximately 100 f e e t  

t o  the east o f .  the T. E. Maxson Wastewater Treatment Plant  park ing l o t ,  0.6 

m i le  south-southeast o f  the s i t e .  This l oca t i on  i s  between the treatment 

p l a n t  and the A1 l en  Generating P lant  and was chosen t o  determine the combined 

noise e f f ec t s  o f  the two plants. Locations 6, 7, 8 and 9 are on higher ground 

( i .e. ,  the road) a t  the approximate midpoints o f  the sides o f  the property 

boundary. I 

Sound measurements were made w i t h  a p rec is ion  grade (American National Stan- 

dards I n s t i t u t e ,  Type 1) instrument i n  a manner consistent  w i t h  good f i e l d  

measurement pract ices.  The omni-direct ional microphone was, located approx- 

imately 4 ' f e e t  above the ground when measurements were made. A1 1 measurements 

were made on the "slow" meter scale under calm wind condit ions. Measurements 

were taken on the A-weighted scale,* the C-weighted scale and the f l a t  (unweighted 

2 * Noise l eve l s  have the un i t s  o f  decibels (dB) re: 20pN/m . The A-weighted 
values are designated dBA. The A-weighted scale modif ies the t r u e  sound 
spectrum i n  a prescribed manner t o  g ive a response t h a t  simulates t h a t  of 
the human ear. - . . . . . . -. 



. . . . . . . 
Figure 3-'33. Sound Level Measurement Locations 



o r  1 inear)  scale. A t  each locat ion,  the A-weighted sound l eve l s  were recorded 

a t  15-second i n te r va l s  over a minimum time per iod o f  15 minutes. A t  the 

beginning and end o f  each observation period, the f l a t  and C-weighted l eve l s  

were measured. Comparisons o f  the dif ferences between the A-weighted and the 

f l a t  and C-weighted l eve l s  were used t o  ve r i f y :  (1) t h a t  excessive wind speeds 

were not  present and '(2) t h a t  the background noise spectrum had not  changed 

s i g n i f i c a n t l y  over the per iod  o f  measurement. * Measurements were taken on 

. f ou r  occasions - once i n  the daytime and once i n  the night t ime, both dur ing 

the week and on the weekend. Daytime i s  def ined as 7: 00 a.m. t o  7: 00 p.m. , 
and night t ime i s  def ined .as 7:00 p.m. t o  7:00 a.m. Daytime measurements were 

made when the average wind speed was less than 10 mi les per  hour, and night t ime 

measurements were made. when the average wind speed was less than 5 m i  1 es per  

hour. 

Average ambient noise leve ls  measured a t  each l oca t i on  are presented i n  Table 

3-44. These l eve l s  were determined by tak ing  a weighted average o f  a l l  

measured values over the 15-minute t ime period. Table 3-44 a lso includes 

maximum leve l s  o f  i n t e r m i t t e n t  noises, the,sources observed a t  each l oca t i on  

and the maximum daytime and night t ime wind speeds measured a t  each locat ion.  

~ h e s e  l eve l s  are included, i n  the average ambient noise leve ls ,  bu t  since the 

occurrences o f  these l eve l s  were o f  shor t  durat ion, they d i d  not  cont r ibute  

s i g n i f i c a n t l y  t o  the  average values. 

/ * The A-weighted scale s t rong ly  attenuates low frequency noise; whereas, the 
C-weighted scale provides only modest low frequency attenuation. Hence, the 
d i  f ferences between the A-wei ghted and the f 1 a t  and C-wei ghted 1 eve1 s provide 
measure o f  the amount o f  noise present i n  the low frequency region. Since 
wind noise i s  predominantly a low frequency phenomenon, t h i s  comparison i s  
an e f f e c t i v e  means t o  evaluate the wind speed e f f ec t s  on the measured noise. 
I n  general, l a rge  di f ferences between the A-weighted and the f l a t  and C- 
weighted l eve l s  are i nd i ca t i ve  o f  h igh wind speeds; small d i f fe rences are 
i n d i c a t i v e  o f  low wind speeds. Dif ferences between the f l a t  and C-weighted 
scales a t  the beginning and end o f  the observation per iod  ind ica te  whether 
the frequency content o f  the noise s ignal  has changed s i g n i f i c a n t l y .  



TABLE 3-44 

Location 

1 

2 

AMBIENT NOISE LEVELS AND MAXIMUM WIND SPEEDS 

Average Noise Levels 
( ~ B A - r e :  20 pN/m2) Maximum Noise Levels 

Weekday Weekend (dBA re: 20 pN/m2) 
Day Night Day Night Source Level 

54 . 56 55 ' 56 Tra in  67 

5 3 5 3 5 3 5 7 T r a f f i c  64 
66 Airplane 

Insects 64 

49 5 1 46 42 Airplane 6 1 
Animal s 65 

56 43 52 56 T r a f f i c  6 1 

58 60 59 5 3 A i  r p l  ane 63 

5 9 7 6 66 7 0 Airplane 64 
Barge 74 
Insects 78 

57 . 63 62 6 2 Barge 66 

6 7 58 62 5 7 T r a f f i c  68 
A i  r p l  ane 69 

Maximum Wind Speeds 
(mph) 

Day N i g h t  



3.5.1 NOISE GUIDELINES 

No e x i s t i n g  s ta te  o r  loca l  noise regulat ions a f f e c t  the proposed p l a n t  s i t e .  

Noise guidel ines have been publ ished f o r  use i n  cases where no such regulat ions 

ex i s t ;  these are presented i n  Tables 3-45 and 3-46. These guidel ines can be 

used t o  i n t e r p r e t  the data i n  Table 3-44. Steady s ta te  sound l eve l  values i n  

Table 3-45 are consistent  w i t h  recommendations i n  both the United States and 

Europe. I f  a sound i s  present f o r  only a po r t i on  o f  the time, as i n  the 

case o f  passing t r a i ns ,  then the values i n  Table 3-45 may be increased by the 

amounts shown i n  Table 3-46. Table 3-47 presents a comparison between f a m i l i a r  

sounds and t h e i r  associated noise leve ls ,  measured i n  dBA. 

3.5.2 'DESCRIPTION, OF, THE EXISTING ENVIRONMENT 

The background ambient noise' . . a t  a1 1 1 oca t i  ons , except 1 oca t i  on 4, . consisted 

p r i m a r i . 1 ~  o f .  i nsec t  noises and a steady hum from the A1 len, Generating Plant. 

The night t ime insec t  noise leve ls  on the eastern s i t e  boundary ( loca t ion  6) 

were extremely h igh (averages o f  76 and 70 dBA). These values probably repre- 

sent about the highest  expected n a t u r a l . 1 ~  caused background noise l eve l s  a t  
, . \ 

t h i s  . s i t e .  The background ambient noise a t  l oca t ion  4 o r ig ina ted  from i ndus- 
I , . 

t r i a l  processes a t  the CBbI ~ u c l e a r  Company Plant. Background noises from the 

T. E. Maxon Wastewater Treatment Plant  were discernable a t  locat ions 2 and 5. 

Earthmoving equipment had an e f f e c t  on background daytime noise l eve l s  observed 

a t  1ocati.ons 6 and 9. A passing barge ra ised background ' levels a t  locat ions 6 

and 8. 

Based on the guidel  ines i n  Table 3-45 and the data i n  Table 3-44, a1 1 nine 

locat ions can be c l a s s i f i e d  as suburban-urban dur ing the daytime, on both 
/ . weekdays and weekends. The night t ime l eve l s  tend t o  be i n  the urban- indust r ia l -  

heavy i n d u s t r i a l  range. However, the guidel ines do not  acc'ount f o r  natural  

rioi.se sources such as insects,  whose noises are seasonal and are general ly  

accepted. . Hence, the night t ime leve ls  a t  the s i t e  can be characterized as 

being i n  the urban range (ba'sed on observed l eve l s  not  dominated by the insec t  



TABLE 3-45 /' 

- 
GUIDELINES FOR COMMUNITY NOISE LEVELS(~ )  

Area - 
Sound Level (dBA re: 20 pN/m2) 

Day* N i g h t  Other 

Rural ( r e s i d e n t i a l  1. , . 5 0 40 45 

Suburban ( r e s i d e n t i a l  ) a1 so hospi t a 1  , 
church and s i m i l a r  zones 

Urban ( r e s i d e n t i a l )  a l s o  apartment 

Urban ( r e s i d e n t i a l )  w i t h  some commerical, 65 5 5 60 
r e t a i l  o r  1 i g h t  i n d u s t r y  

Predominantly i n d u s t r i a l  7 0 6 0 6 5 

,Heavy i n d u s t r i  a1 , few ' dwe'l 1 i ngs 

*"Day1'  represents t h e  p e r i o d  0700 t o  1700 h o h s  o n  weekdays and "n ia f i t "  
2200 , t o  0700 hours. "Other!' inc ludes 1700 t o  2200 hours and on weekends 
and ho l idays  0700 t o  1700 hours. 

TABLE 3-46 

COMMUNI.TY NOISE LEVEL LIMITS FOR NOISE PRESENT ONLY 

A PORTION OF THE TIME PERIOD UNDER  CONSIDERATION(^) 

Time Present (%) Amount o f  Level Increase (dB) 





TABLE 3-47 



noises). The highest  n ight t ime l eve l s  were found a t  the p l a n t  boundary 

locat ions,  which are the areas l e a s t  d isturbed by human a c t i v i t y  and most 

l i k e l y  t o  have the greatest  concentrati%n o f  insects. Several o f  the s i g n i f i -  

cant background noise sources operate continuously (e:g., the A l len Generating 

P lant  and the T. E. Maxson Wastewater Treatment Plant),  producing essen t i a l l y  

a constant noise leve l .  As a consequence, there are smaller va r ia t ions  i n  the 

background noise l eve l s  between weekday and weekend, and day and n i g h t  than 

otherwise would be expected. 



3.6 TERRESTRIAL ECOLOGY 

Eco log ica l  components o f  t he  t e r r e s t r i a l  systems found on and near t h e  Indus- 

t r i a l  Fuel Gas Demonstration P l a n t  (IFGDP) s i t e  a re  descr ibed i n  d e t a i l  i n  

t h e  f o l l o w i n g  sect ions.  Sect ion 3.6.1 describes the  vegeta t ion  o f  t h e  s i t e  
I 

and surrounding area. I n  Sect ion 3.6.2;the components o f  t h e  w i l d l i f e  habi-  . . 

t a t s  a re  .described. Technical de ta i  1 s and tab1 es t h a t  a re  t o o  lengthy  f o r  ' . .  I 
i n c l u s i o n  i n  t he  t e x t  a re  presented i n  Appendix 30. M e t r i c  u n i t s  may be con- 

ve r ted  t o  Eng l ish  u n i t s  by us ing  conversion f a c t o r s  i n  Table 30-1, Appendix 30. 

T e r r e s t r i a l  eco log i ca l  f i e l d  surveys were -conducted i n  f o u r  seasons beginning . 

i n  May and ending i n  December o f  1978. F i e l d  surveys inc luded systematic 

i n v e s t i g a t i o n s  o f  vascular  p lan ts ,  amphibians and r e p t i l e s  i n  t h e  th ree  warm 

seasons and o f  mammals and b i r d s  i n  a1 1 f o u r  seasons. D e t a i l s  o f  f i e l d  inves- 

t i g a t i o n s  a re  inc luded i n  Appendix 3D. F i e l d  i n v e s t i g a t i o n s  f o r  vascular  

p l a n t s  inc luded eva lua t i on  o f  p l o t s  f o r  t rees ,  sap1 ings,  shrubs and herbs i n  

each h a b i t a t  type and searches f o r  species present  i n  each ' h a b i t a t  type. 

Mammal f i e l d  i n v e s t i g a t i o n s  inc luded spr ing,  summer, fa1  1 and w i n t e r  small 

mammal l i v e  t rapp ing  i n  successional bottomland f o r e s t  and meadow vegeta t ion  

types ( the  two h a b i t a t s  on the  s i t e )  and searches f o r  t racks ,  nests, rubbings, 

scats and s igh t i ngs  i n  a l l  hab i ta t s .  B i rd ,  amphibian and r e p t i l e  i nves t i ga -  

t t o n s  inc luded observat ions a1 ong t ransec ts  i n  successional bottom1 and f o r e s t  

and meadow and searches f o r  s igh t i ngs ,  nests and c a l l s  i n  a l l  si'te hab i ta t s .  

F i e l d  surveys were as fo l lows:  spr ing,  May 1 t o  9; summer, J u l y  17 t o  21; 

f a l l ,  October 10 t o  17; and w in te r ,  December 14 t o  19. 

Vegetat ion i n  t he  l o c a l  reg ion  cons i s t s  o f  soybean c u l t i v a t e d  f i e l d s ,  b lack  
' 

w i l l o w  successional f o r e s t ,  boxelder-sugarberry mature f o r e s t  and herbaceous 

meadow on the  M iss i ss ipp i  R iver  f l oodp la in .  The Memphis b l u f f s  border ing  

the  f l o o d p l a i n  on t h e  east,  3 k i lometers  (km) from the  s i t e ,  a re  vegetated 

w i t h  mixed mesophytic f o r e s t ,  which i s  more c h a r a c t e r i s t i c  o f  t h e  mountains 

o f  c e n t r a l  and eastern Tennessee. ) The f 1 oodpl a i  n conta ins numerous p o o r l y  

drained, elongated depressions t h a t  con ta in  s tanding water i n  t he  w i n t e r  and 

s p r i n g  e i t h e r  from r a i n f a l l  o r  M i s s i s s i p p i  R iver  f lood ing .  F loodp la in  topo- 

graphy Fanges from normal pool  r i v e r  e l e v a t i o n  o f  56 meters (185 f e e t )  above 
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mean sea l e v e l  (msl) t o  73 meters (240 f e e t )  above mean sea l e v e l .  (') The 

Memphis b l u f f s  reach an e l e v a t i o n  o f  96 meters (315 f e e t )  about 3.3 k i lometers  

(2.1 mi les)  southeast o f  the  s i t e .  Root ing substrates f o r  l o c a l  vegeta t ion  

a re  sandy t o  c layey unconsol i d a t e d  ma te r ia l  s (see Sect ion 3.2). Soybean 

f i e l d s  and l o c a l  i n d u s t r i a l  developments t o  the  eas t  and south o f  t h e  s i t e  

a re  e i t h e r  surrounded by a levee o r  b u i  1 t on dredge f i  11 t o  prevent  f l ood ing .  
' / 

The M iss i ss ipp i  River ,  du r ing  the  f i e l d  survey per iod ,  was observed t o  range 

i n  e l e v a t i o n  above mean sea l e v e l  from approximately 62 meters (204 f e e t )  i n  

l a t e  December, t o  58 meters (197 f e e t )  i n  May and J u l y  and a low o f  55 meters 
' 

(180 f e e t )  i n  October. 

Annual ly  i n  l a t e  September, t h e  U. S. Army Corps o f  Engineers dredges t h e  

channel connect ing Lake McKel l a r  t o  t he  M i s s i s s i p p i  R iver  and hydraul i c a l  l y  

pumps t h e  sediment onto the  s i t e  peninsula west o f  t he  s i t e  which i s  shown 

i n  F igure  3-34. Water f lows eastward across t h e  s i t e  through f l o w  c o n t r o l  

s t r u c t u r e s  back t o  Lake McKellar. Sediments i n  t h e  water s e t t l e  ou t  d u r i n g  

t h i s  s lugg ish  f l o w  and i n  the  process increase the  e leva t i ons  o f  t he  s i t e  

and bury  herbaceous vegetat ion.  From t h e  1978 dredging operat ion,  depth o f  

sediment depos i t i on  ranged from 1 meter, 1.4 k i lometers  west o f  the  s i t e ,  t o  

o n l y  a few m i l ime te rs  on t h e  s i t e  near t h e  o u t f a l l  t o  Lake McKellar, a t  t h e  

i n l e t  on t h e  n o r t h  s i t e  border  (F igure 3-34). - - - - - - - - - - - - - -  I n  t h e  summer o f  1979, a l a r g e  R 
depression appyoximately-400-feet l ong  and 30 f e e t  deee was excavated i n  meadow R - - - - -  - - - -  - - - - - - - - - - _ - -  - - - -  - - - - - - -  
and s u c c e s s i o n ~ l  bottomland f o r e s t  near t h e  M i s s i s s i p p i  R iver  on the  s i t e  pen- R - - - - - - -  - _ _ - - - - - _ - - - - - - _ -  - - - - - - - - - -  - 
i n s u l a  f o r  use as a dredge sediment basin. Excavated ma te r ia l  was used t o  - - - - _ - - - _ _ - -  - _ - - - _ _ - - - - _ _ - - - - _ - - - - - -  R 
expand t h e  T.E. Maxson Wastewater Treatment F a c i l i t y .  - _ _ - - _ - - _ - - - _ _ - - - _ - _ - - - - - -  R 

3.6.1 TERRESTRIAL VEGETATION 

Sect ion 3.6.1.1 inc ludes  a general d e s c r i p t i o n  o f  vegeta t ive  resources i n  a 

reg ion  w i t h i n  3 k i lometers  o f  t h e  s i t e .  Sect ions 3.6.1.2 through 3.6.1.6 

i nc lude  desc r ip t i ons  o f  s p e c i f i c  vegeta t ion  types i n  t h e  reg ion  based on 

f i e l d  s tud ies  and pub l ished l i t e r a t u r e .  ('-lo) The t o p i c s  o f  endangered spe- 

c i e s  and s e n s i t i v e  areas a re  covered i n  Sect ion 3.6.1.7 and a re  based on 

pub l ished l i t e r a t u r e .  ("-14) A vegeta t ion  map (Figure 3-34) f o r  t he  reg ion  

cover ing  a rad ius  o f  3 k i lometers  from t h e  IFGDP s i t e  i s  based on v i s u a l  



LEGEND 6 

M ' d e t l a n d  . * 
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,F igu re  3-34. vegeta t ion  Types Wi th in  3 Ki lometers o f  t he  
IFGDP' S l t e :  Center 



REVISED 
November 1979 

observat ions from the  ground and a i r p l a n e  (15-") and bn standard U. S. Geo- 

1 og i  c a l  Survey maps. (2,3) A rad ius  o f  3 k i lometers  was chosen t o  adequately 

charac ter ize  l o c a l  h a b i t a t s  w i t h i n  the  area o f  expected f a c i l i t y  impact. 

3.6.1.1 REGIONAL VEGETATION 

Vegetat ion w i t h i n  3 k i lometers  o f  t he  IFGDP s i t e  i s  t y p i c a l  o f  the  region.  

Vegetat ion types, identified and mapped i n  F igure  3-34, i nc lude  soybean f i e l d ,  

herbaceous meadow, b lack  w i l l o w  successional bottomland f o r e s t  and boxelder- 

sugarberry mature bottomland f o r e s t .  A t i n y  p iece  o f  upland hardwood f o r e s t  

occurs 3 k i lometers  southeast o f  t he  s i t e  and i s  t o o  small t o  t r e a t  separate ly .  

Data from the  1978 t e r r e s t r i a l  surveys prov ide  the  i n p u t  f o r  these d e s c r i p t i v e  

sect ions.  Selected c h a r a c t e r i s t i c s  o f  t h e  f o u r  sampled vegeta t ion  types 

t h a t  dominate t h i s  reg ion  are  g iven i n  Table 3-48. Species observed du r ing  

base l ine  mon i to r ing  are  1 i s t e d  i n  ~ ~ ~ e n d i x  3D, ~ a b l e . 3 ~ - 2 .  A t o t a l  o f  226 

p l a n t  taxa  were observed w i t h i n  3 k i lometers  o f  t h e  s i t e  i n c l u d i n g  26 t rees ,  

41 shrubs and v ines and 160 grasses and forbs.  

Vegetat ion on t h e  M i s s i s s i p p i  R iver  f l o o d p l a i n  and te r races  g radua l l y  changes 

i n  response t o  r i v e r  f l o o d i n g  and stream course changes. The r i v e r  t ranspor t s  

huge q u a n t i t i e s  o f  sediments suspended i n  the  water and as bedload a long t h e  

bottom. Por t ions  o f  t h i s  sediment l o a d  are  deposi ted i n  s lack  water on stream 

bends and on t h e  f l o o d p l a i n  du r ing  f lood ing .  I n  t h i s  process, t h e  r i v e r  

s low ly  b u i l d s  t h e  nearby l and  sur face i n  t he  form o f  l i n e a r  s t r i p s  o f  h igher  

l a n d  separated by narrow depressions termed sloughs. Much o f  t h e  h igher  

topography has been c lea red  by man f o r  soybean f i e l d s .  Land unsu i tab le  f o r  

a g r i c u l t u r e  has been developed i n t o  i n d u s t r i a l  s i t e s  on which vegeta t ion  i s  

p e r i o d i c a l l y  mowed, has been a l lowed t o  remain i n  f o r e s t  o r  has been c lea red  

and a l lowed t o  again develop i n t o  f o r e s t .  

Fores t  development on t h e ' M i s s i s s i p p i  R iver  f l o o d p l a i n  near Memphis beg.ins 

as b lack  w i l l o w  o r  cottonwood f o r e s t  on newly deposi ted sandy s o i l .  Through 

t h e  process o f  sediment depos i t i on  and na tu ra l  succession, t he  l and  sur face 

i s  topographical  l y  ra ised,  and the  f o r e s t  develops i n t o  one. dominated by 

shade t o l e r a n t  species on b e t t e r  dra ined s i t e s  o r  pecan-bald cypress swamp 

f o r e s t  i n  sloughs. 



I 

TABLE 3-48 

SELECTED CHARACTER.ISTICS OF VEGETATION TYPES WITHIN.3 KM OF THE IFGDP SITE 

Bottomland Forest  
Charac te r i s t i c  . Soybean ~ i e  1 d Meadow Successional Mature 

Topographic Sl  ope. (%) 0.5 (0 t o . 2 ) *  . 10.0 (2 t o  25) 2.0 (0 t o  5)  1.5 (0 t o  3) 

Spr ing Leaf L i t t e r  0.0 ( 0 . 0 - t o  0.1) 0.4 (0.0 t o  6.0) 0.4 (0.0 t o  0.5)' 0.5 (0.0 t o  1.5) 

Depth (cm) 

Canopy Height  (m) 0.8 (0.2 t o  1.0) 0.1 (0.08 t o  0.25) ,25.4 (15.2 t o  33.5) 22.5 (18.0 to.29.3)  

- 
S t r a t a  (% Cover) 

Canopy - Large Trees - - - - 44 (25-75) 89 (85-95) 

Subcanopy - Small Trees - - 4 (0-15) 35 (0-75) 30 (0-65) 

Shrub - - 3 (0-1 0) 20 (0-49) 73 (46-104) 

Ground Cover 100 60 (36-95) 77 (0-201) 42 (1-93) 

L i t t e r  - Dead Leaves 5 (0-1 5) 21 (10-35) 89 (60-98) 58 (30-97) 
and Stems . 

Bare s o i l  80 (35-90) . 

. . 
Percent o f  Area (%)** - - - - - - - - - - -  26.5 - - 

-I 

* Average (range o f  observat ions i n  parentheses) . 
, 

w 
4 
m 

** Water and ueland hardwood f o r e s t  c o ~ r i s e  aeproxirnately 38.2 and 0.3 e e r c g n t  gf- t~e-a~e~,-rgs~ect~vgly.  R - - - - - - -  - - ---------  --- --- ------- 
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P e r i o d i c a l l y ,  f looded lands may be c l a s s i f i e d  as wetland i f  they have s i g n i f -  

i c a n t  w i l d l i f e  values and c h a r a c t e r i s t i c  p l a n t  i n d i c a t o r  species. Wetlands 

c l a s s i f i e d  by the  U.S. government w i t h i n  3 k i lometers o f  t he  IFGDP s i t e  cen- 

t e r  (19,20921) are shown i n  Figure 3-34. Wetland on the  s i t e  proper i s  o f  

1 ow t o  medi um qua1 i ty  becaus'e o f  1 i m i  t e d  food avai 1 ab i  1 i ty. ) Species 

i n d i c a t i v e  of wetlands, buttonbush (Cephalanthus occ iden ta l i s ) ,  cutgrass 

( ~ e e r s i a  l e n t i c u l a r i s ,  - L. oryzoides and - L. v i r g i n i c a ) ,  ma1 low (Hibiscus 

n i  1 i t a r i  s) , smartweed (Polygonum l a p a t h i  f o l  i um and 'P. 1 ongi s ty1  um) and arrow- - 
l e a f  ( S a g i t t a r i a  sp.), are most abundant i n  t h e  eastern p o r t i o n  o f  t h i s  wet- , 

I 

1 l and  wtiere water stays f o r  t he  longest  t ime. The remainder o f  the wetland 

I has on ly  i s o l a t e d  i n d i c a t o r  p l a n t s  i n  topographic depressions. However, 

I wet land on Presidents Is land,  espec ia l l y  t h a t  area surrounding Round Lake 

l and along the  M iss i ss ipp i  River  southwest o f  t h e  s i t e ,  i s  o f  medium t o  h i g h  

q u a l i t y  due t o  i t s  g reater  food a v a i l a b i l i t y ,  value t o  threatened and endan- 

gered animals and r e l a t i v e l y  undisturbed nature. (19,21) 

I 3.6.1.2 SOYBEAN FIELD 

Soybean f i e l d s  are p lan ted  both  no r th  and south .of the  s i t e  .on near ly  lev 'e l  

f l oodp la in  s i l t  loam, s i l t y  c l a y  and f i n e  sandy loam s o i l s   able 3-48). (21 

Soybeans are commonly p lan ted  a s  a cash crop i n  t h e  l o c a l  reg ion  and comprise 

approximately 40 percent  o f  land w i t h i n  3 k i lometers  o f  t he  s i t e  (F igure 

3-34). Soybean f i e l d s  t y p i c a l l y  are p lan ted i n  l a t e  May o r  e a r l y  June and 

harvested i n  October. I n  the  f a l l  o r  spr ing,  t h e  f i e l d s  are plowed o r  d isced 

and l e f t  f a l l o w  u n t i l  p l a n t i n g  time. Dur ing t h e  growing season, soybean 

stems average 0.8 meter t a l l  and shade 80 percent  o f  t h e  s o i l  surface (Table 

3-48). Soybean f i e l d s  a re  e s s e n t i a l l y  f r e e  o f  weeds except a long access 

roads. The summer season dens i ty  inc luded approximately 400,000 stems pe r  

hectare (ha) as i s  shown i n  Table 3-49. 

The Shannon-Weaver d i v e r s i t y  index (Hi) was computed from p l a n t  dens i ty  data. 

Computation invo lves  d i v i d i n g  the  number o f  i n d i v i d u a l s  o f  a species by the  

t o t a l  number o f  i n d i v i d u a l s  o f  a l l  species, m u l t i p l y i n g  t h i s  p ropor t i on  by 

the  natura l  logar i thm o f  t h i s  p ropor t i on  and summing these products f o r  a l l  



\ TABLE 3-49 

DENSITY, BASAL AREA, COVER AND DIVERSITY I N D I C I E S  OF VEGETATION 

TYPES WITHIII 3 KM OF THE IFGDP SITE 

Soybean Bottomland Forest  
Character is t ic  F i e l d  Mead0.w 3uccessional Mature 

Tree Size Class 

Density (stems/ha) 
2 Basal Area' (m /ha) 

Sap1 i n g  Size Class 

~ e n s i  t y  '(stems/ha) 

Basal Area (m2/ha) 

Shrub Size Class 

Density (stems/ha) 

Cover (%) 

,Ground$, Cover . 

Density (stems/ha) 

. Spring -- . 1 ,706,500 1,478,000 490,500 
, . 

Summer 378,000 558,500 823,400 173,500 

Fa1 1 - - 324,000 9,500 102,000 

Cover (%) - 
. Spring -- .. ' 25.0 20.7 43.8 

1.00.0 68.3 77 .O 42.4 Summer 

F a l l  - - 74.5 4.0 70.5 

Number ,o f  Taxa 13 148 6 9 7 1 
Observed 
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species. (22) A d i  v e r i i  ty index o f  1.000 ind i ca tes  1 ow d i v e r s i t y  , and an 

index o f  5.000 ind i ca tes  h igh  d i v e r s i t y .  A d i v e r s i t y  index o f  zero i nd i ca tes  

t h a t  a l l  p l a n t s  are o f  t he  same species. The soybean f i e l d  had a d i v e r s i t y  

index o f  zero (0.000), t he  lowest d i v e r s i t y  o f  any community sampled. A 
t o t a l  o f  on l y  13 herbaceous taxa was observed i n  the  soybean f i e l d  vegeta t ion  

type. 

3.6.1.3 MEADOW . 

Meadow vegeta t ion  cons is ts  o f  a herbaceous type t h a t  occurs along fences, on 

levees, on dredge sediment, i n  i n t e r m i t t e n t l y  f looded lowlands and around 

bu i l d ings .  I n d i v i d u a l  meadow vegeta t ion  p ieces are  too  small and v a r i a b l e  

t o  subdivide on the  vegetat ion map (Figure 3-34). The s i t e  i s  bounded on 

the' no r th  and east  sides w i t h  meadow. Meadow nor th  o f  t he  s i t e  i s  o f  t h e  

i n l a n d  sand dune type, wh i l e  t h a t  t o  the  east  o f  t h e  s i t e  i s  o f  t he  seasonal ly 

emergent marsh type. (24) - -  Sand - - - -  dropseed (Sporobolus ucypt iandrus) - an! golden R - 
as te r  (Heterotheca spp.) charac ter ize  the  i n l a n d  sanddune type on sandy dredge R - - -  - - - - - - - - - - - - - - - - -  - - - - - - - - -  
s p o i l  p i l e s .  The seasonal ly emergent marsh type i s  character ized by numerous R - - -  - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  
sedge and f o r b  species du r ing  summer low water f lows. - - - - - - - -  - - - - -  - - - - - - - - - - - -  R 

Meadow occurs on g e n t l y  t o  moderately s lop ing topography and has on ly  s c a t t e r e d  

shrubs and t rees  (Table 3-48). Dead leaves and stems covered an average 21 

percent  o f  t he  s o i l  sur face t o  a depth o f  on l y  0.4 cent imeter.  Stems aver- 

aged 0.1 meter t a l l  and shaded an average o f  60 percent  o f  t he  s o i l  surface. 

More than h a l f  o f  t he  s o i l  sur face was devoid o f  vegeta t ive  cover. 

Re f lec t i ng  the  predominately herbaceous nature o f  t h e  vegetat ion,  ground 

cover consisted of approximately 1.7 m i l l i o n  stems per  hectare i n  the  s p r i n g  

t h a t  gradual 1y decreased t o  approximately 0.3 m i l  1 i o n  by fa1  1 as s o i l  d r i e d  

and p l a n t  stems wi thered and d ied  (Table 3-49). However, du r ing  the  same 

per iod,  average cover increased from approximately 25 t o  75 percent  as i n d i -  

v idua l  p l a n t s  became la rge r .  Tree- and sap1 ing-s ize  woody p l a n t s  accounted 

f o r  on l y  94 stems per  hectare. A t o t a l  o f  148 taxa were observed. in  t h e  

meadow vegeta t ion  type, producing a d i v e r s i t y  index (HI) o f  1 i856, t h e  h ighest  

f o r  any vegeta t ion  type sampled. 



3.6.1.4 SUCCESSIONAL BOTTOMLAND FOREST 

The successional bottom1 and f o res t  (Figure 3-34) i s  dominated by .  b l  ack w i  1 low 

(Sa l i x  n igra)  and.occurs on recen t l y  d isturbed f loodplains- having standing 

water fo r  p a r t  o f  the  y e a r .  Mature black w i l l ow t rees range i n  age from 38 

t o  62 years w i t h  an average o f  55 years and' have an uneven canopy he ight  

averaging 25.4 meters and ranging from 15.2 t o  33.5 meters (Table 3-48). 

The . forest  consists o f  e i t h e r  two o r  three d i s t i n c t  s t r a t a  -- overstory, 

ground cover and an i n t e r m i t t e n t  subcanopy (5 meters t a l l )  o f  saplings. The 

canopy only shades an average o f  44 percent o f  the s o i l  surface because num- 

erous t rees have d ied and others are dying apparently from excessive sediment 

deposi t ion r e s u l t i n g  from annual dredging a c t i v i t i e s .  Highest t r e e  m o r t a l i t y  

i s  where sediment deposi t ion i s  th ickest .  Land surface i s  gent ly  s lop ing (2 

percent) and i s  near ly  covered w i t h  a t h i n  (0.4 centimeter) l ayer  o f  matted, 

decayi ng 1 eaves. 

Tree and . sapl ing . .  dens i t i es  are: approximately equal, 325 and 310 stems per  

hectare, respect ively (Tab1 e 3-49). T r e e  basal area equals 23.36 square 

meters per hectare . . corresponding t o  719 square centimeters (1 11.4 square 

inches) per t ree.  The l a rges t  stem diameters were- b lack w i  1 low, 64 cen t i -  
. . . . 

meters (25..2 i nghes) and cottonwood, 50 centimeters (1 9.6 inches) i n  diameter. 

Sapl ing basal area (1.21 square meters per  hectare) represents an average 

stem basal area o f  39 square centimeters (6.0 square inches) an expected 

cond i t i on  i n  r e l a t i v e l y  even-aged b lack w i l l ow forest .  Approximately 46,000 

shrub and v ine stems per  hectare were observed i n  the shrub s ize  class, a 

r e f l e c t i o n  o f  the abundance o f  bur cucumber (Sicyos angulatus), grape ( V i t i s  

spp.) and poison i v y  (Rhus - radicans). Ground cover accounted f o r  near ly  1.5 

m i l  1 i o n  and 0.8 m i l  1 i o n  stems i n  the spr ing and summer, respect ive ly ,  bu t  

only 0.01 m i l l i o n  stems i n  the f a l l  a f t e r  dredging operations had e i t h e r  

f looded them under s l u r r y  o r  bur ied them under sediment. A t o t a l  o f  only 69 

taxa were observed i n  t h i s  community. The Shannon-Weaver d i v e r s i t y  index 

(H' ) equaled 1.712 i n  t h i s  community i nd i ca t i ng  moderately low d i ve rs i t y .  



~ r e e - s i z e d  i n d i v i d u a l s  represent ing  f i v e  species were sampled i n  t h e  b l a c k  

w i l l o w  successional bottomland f o h s t  as i s  shown i n  Table 3-50.. Black w i l -  

low t rees  are  . the most impor tant  overs tory  t r e e  species, comprising 69 per-  

I cent  o f  t o t a l  t r e e  importance (Table 3-50). The community i s  changing i n  ~ composition, as evidenced by sap1 ing -s i ze  woody stem data i n  Table 3-51. 
i B lack w i l l o w  sap l i ng  importance i s  on l y  29 percent ,  w h i l e  boxelder (Acer - 

negundo) and American sycamore (platanus o c c i d e n t a l i s )  represent  33 and 17 

percent  o f  sapl i ng importance, respec t i ve l y .  Sugarberry (Cel ti s 1 aevi  gata) 

represents 8 percent  o f  sap l i ng  importance. 

Importance values g i ve  a measure o f  t he  species rank ing i n  t h e  eco log ica l  

community. The species w i t h  the  h ighest  importance values dominate t h e  com- 

munity i n  terms o f  numbers, area covered and stem s ize.  Species w i t h  low 

importance values occur i n  small numbers o f  i n d i v i d u a l s ,  occur i n  on ly  a 

p o r t i o n  o f  t h e  community o r  c o n s i s t  o f  small i n d i v i d u a l s  w ide ly  d ispersed 

w i t h i n  the  community. The maximum importance value f o r  a species i n  a com- 

munity i s  100. 

I The number o f  i n d i v i d u a l s  p e r  area was converted t o  dens i t y  p e r  hectare. 

The stem diameter pe r  species data was converted t o  basal area per  hectare. 

From these dens i t i es  and basal area data, t h e  r e l a t i v e  dens i t y  and r e l a t i v e  

basal area were ca lcu la ted.  The frequency o f  occurrence o f  t h e  species con- 

sidered, recorded as percentages o f  p l o t s  con ta in ing  t r e e -  and shrub-size 

i n d i v i d u a l s ,  was a l so  ca l cu la ted  from t h e  data co l l ec ted .  The sum o f  t h e  

r e l a t i v e  densi ty ,  r e l a t i v e  basal area and r e l a t i v e  frequency d i v i d e d  by t h r e e  

i s  t h e  importance value o f  a species. Therefore, t h e  maximum poss ib le  value 

f o r  one species i s  100, and the  sum o f  a l l  v?lues i s  100. 

3.6.1.5 MATURE BOTTOMLAND FOREST 

Mature bottomland f o r e s t  occupies i n f r e q u e n t l y  f looded l a n d  on Presidents 

I s l a n d  and land  adjacent t o  t h e  M iss i ss ipp i  River  southwest o f  the  s i t e  (F igure 

3-34). The community i s  a l l -aged f o r e s t  having an average canopy he igh t  of 

22.5 meters (Table 3-48). The ground sur face i s  nea r l y  l e v e l  and t h i n l y  
\ 

covered w i t h  decaying leaves over 58 percent  of i t s  surface. Bare s o i  1 i s  

v i s i b l e  on an average o f  35 percent  o f  t h e  surface. 



. . . . 
. . 

WITHIN 3'nI OF THE IFGDP SITE 
. . 

~ucce 'ss i  onal 
Species Meadow Bottomland Forest 

. . 

Cottonwood l o o *  11 

Biack w i l l ow 

Boxel der, 

S i l v e r  maple - - 6 

Ameri can sycamore - - 
Sl ippery .e lm , .  - - - - 

. . . . . . 
Sugarberry - - - - - - 

TOTALS 100 100 

Mature 
Bottomland Forest 

. . 

* l n c l  udes a l l  sampled 'items. a t  l e a s t  16.5 ~ e n t h e t b r  stem diameter a t  1.4 
meters height. . See. t e x t  f o r  explanation o f  importance values. 



TABLE 3-51 

1  ORES ST SAPLING II~PORTRNCE VALUES OF. VEGETATION TYPES 
WITHIN 3 KM OF THE IFGDP SSTF 

Species 

TREES 

B lack  w i l l o w  

Cottonwood 

Boxel der  

American sycamore 

S i l v e r  maple 

Sugarberry 

. S l  i ppe ry  elm 

F l  oweri ng dogwood 

Red mulberry 

VINES 

Grape 

Poi,son i v y  

Trumpet creeper 

V i  r g i  n i  a creeper 

Meadow 
Successional 

Bottomland Fores t  
Mature 

Bottomland Fo res t  . ' 

TOTALS 100 100 100 

* Inc ludes a l l  sampled stems between 1.2 and 16.4 cent imeter  stem diameter 
! a t  1.4 meter he igh t .  See. t e x t  f o r  exp lanat ion  of i m p o r t a n s e j G l  ues. 

' 



The fo res t  cons is ts  o f  fou r  d i s t i n c t  s t r a t a  -- canopy, subcanopy, shrub and 

ground layers.  The densest o f  these s t r a t a ,  the  canopy, shades approximately 

89 percent  o f  the  f o r e s t  f l o o r .  As a r e s u l t  o f  the  dense canopy, l i g h t  i n ten -  

s i t i e s  i n s i d e  the  f o r e s t  are low; consequently, on ly  shade-tolerant species . 

can successfu l ly  reproduce. Both shrub and ground cover l aye rs  are dominated 

by woody-stemmed p lants .  

Tree dens i ty  and basal area per  hectare were 250 and 19.49 square meters, 

respec t i ve l y  (Table 3-49). Average basal area per  t r e e  was 780 square c e n t i -  

meters (120.8 square inches). Sap1 i n g  dens i ty  was h igh (1 100 stems per  hectare) 

i n d i c a t i n g  t h a t  the  t r e e  species are a c t i v e l y  reproducing. Shrub dens i ty  

and cover were moderately h igh a t  near ly  30,000 stems per  hectare and 15 

percent,  respect ive ly .  Ground cover con t r i bu ted  s u b s t a n t i a l l y  more stems 

than t h e  l a r g e r  woody species, b u t  s u b s t a n t i a l l y  l ess  t o t a l  biomass. Spr ing 

ground cover inc luded near l y  0.5 m i l l i o n  stems per  hectare t h a t  decreased t o  

0.1 m i l l i o n  stems per  hectare by f a l l .  During the  same seasonal change, 

cover remained s tab le  a t  approximately 43 percent  i n  sp r ing  and summer and 

then increased t o  70 percent  as fa1 1- f lower ing herbs matured. A t o t a l  o f  71 

woody and herbaceous taxa were observed i n  the  mature bottomland f o r e s t  com- 

munity. The Shannon-Weaver d i v e r s i t y  index ( H I )  equaled 1.741 i n  t h i s  com- 

munity, i n d i c a t i n g  a moderately low d i v e r s i t y .  

. . 

Tree-size i n d i v i d u a l s  represent ing f i v e  species were sampled i n  t h i s  commun- 

i t y .  Boxelder and sugarberry were the  most important  overs tory  t r e e  species 

and represented 63 percent  o f  t o t a l  importance (Table 3-50). The community 

appears t o  'be, changing i n  composition toward a .  sugarberry-sl  ippery  elm (Ulmus 

rubra)  f o r e s t  as evidenced by sap l ing-s ize  woody stem data (Table 3-51). -. 

Boxelder sap l ing  importance on ly  equals 4 percent,  b u t  sugarberry and s l i p p e r y  

elm are 21 and' 8 percent,  respect ive ly .  Flowering dogwood and red  mulberry 

are on ly  g e n e t i c a l l y  capable o f  reaching small t r e e  s ize.  Woody vines con- 

. s t i  t u t e  a substant ia l  p a r t  o f  t o t a l  sap1 i n g  importance. 



- 3.6.1.6 THREATENED AND ENDANGERED PLANT SPECIES 

Under t h e  Endangered Species Ac t  o f  1973 as amended, t h e  U.S. Department o f  

1nter . ior  was granted t h e  a u t h o r i t y  t o  promul.gate a l i s t  o f  threatened and 

. . endangered p l -an t  and animal species and regu la t i ons  governing bo th  t h e  species 

and t h e / h a b i t a t  i n  which they occur. The S ta te  o f  Tennessee has s i m i l a r  

! a u t h o r i t y  under the  same act .  
1 

No p l a n t  species e i t h e r  on o r  proposed f o r  these were observed 

w i t h i n  3 k i lometers  o f . t h e  s i t e  a f t e r  a c a r e f u l  search o f  t h i s  area. 

3.6.2 TERRESTRIAL WILDLIFE 

Sect ions 3.6.2.1 through .3.6.2.4 con ta in  d iscussions o f  w i l d 1  i f e  resources 

w i t h i n  3 k i lometers  o f  t he  ItGDP s i t e  based on f i e l d  s tud ies  and l i t e r a t u r e  

review. (21-34) Endangered and threatened species are  discussed i n  Sect ion  

3.6.2.1 REGIONAL FAUNA 

W i l d l i f e  i n  t he  s i t e  reg ion  a re  i n f l uenced  by t h e  M i s s i s s i p p i  R iver  and t h e  

nea r l y  l e v e l  f l o o d p l a i n  h a b i t a t s  descr ibed i n  Sect ion  3.6.1. Wild1 i f e  o f  

t h e  IF'GDP . s i t e  a re  considered under t h e  subheadings o f  mammals (Sect ion 

3.6.2.2), av i fauna ( sec t i on  3.6.2.3) and amphibians and r e p t i l e s  (Sect ion  

3.6.2.4).   an^ species f l y ,  swim o r  r u n  over  l a r g e  p a r t s  o f  t he  l o c a l .  r e g i o n  

. .. w i t h i n  3 k i lometers  o f  t h e  s i t e .  Many migrant  . .b i rds  . (av i fauna) f l y  p a s t  t h e  

s i t e  f o l l o w i n g  t h e  M i s s i s s i p p i  R iver  f l yway northward i n  t he  s p r i n g  and south- 

ward i n  t h e  fa1  1. consequently, t he  d iscuss ion  eval  uates the  species'  impor- 

tance i n  t h e  whole ecosystem, n o t  j u s t  one p o r t i o n  o f  it. Vegetat ion types 

have been descr ibed i n  Sect ion 3.6.1. 

The c lose  p r o x i m i t y  o f  t he  s i t e  t o  the  C i t y  o f  Memphis enables numerous l o c a l  

res iden ts  t o  run  t h e i r  dogs, hunt, f i s h ,  shoot c l a y  pigeons and d r i v e  dune 

buggies near it.. St ray  ca ts  and dogs a l s o  hunt i n  t h e  area. These a c t i v i t i e s  



- have a s i g n i f i c a n t  e f f e c t  on w i l d l i f e  resources o f  t h e  s i t e  and w i l l  be d i s -  

cussed where they apply i n  f o l l o w i n g  sect ions. Waste mater ia l  from the  A l l e n  

Generating P lan t  i s  disposed a t  a waste d isposal  s i t e  1.2 k i lometers southwest 
. . 

of the  IFGDP s i te . ,  ~ o c a l  res idents  have been permi t ted  t o  dispose o f  t r a s h  . . 

i n  a p o r t i o n  o f  t h i s  waste disposal s i t e .  This t r a s h  p i l e  provides a specia l  

h a b i t a t  f o r  small mammals.' 

3.6.2.'2 MAMMALS 

~ammals o f  t h e  IFGDP s i t e  are t y p i c a l  o f  those expected on the  Missi-ssippi 

River  f l o o d p l a i n  as i n d i c a t e d  by a 1 i t e r a t u r e  search, (25-27) personal obser- 

va t ions  and conversat ions w i t h  l o c a l  res idents .  Two species observed o f  

specia l  concern are the bobcat and swamp r a b b i t ,  discussed i n  Sect ion 3.6.2.5. 

During the  f i e l d  wi  1 d l  i f e  surveys, general observat ions f o r  mammal s were 

made i n  each o f .  t he  vegetat ion,  types discussed i n  Sect ion 3.6.1 and i n  open 

water and t h e  nonvegetated t r a s h  p i  1 e 1.2 k i  1 ometers southwest o f  the  s i t e .  

-The most-.common species observed were t h e  eastern c o t t o n t a i l  ( S y l v i  lagus 

f 1 o r i  danus) , . house mouse (E muscul us) and domestic dog (Cani s domesti cus) . 
These species occurred i n  near l y  a1 1 vegetat ion types invest iga ted.  

~ammal s may be categor i  r e d  as game mammal s , f urbearers and nongame species. 

Species observed are  l i s t e d  according t o  these categor ies i n  Table 3-52. 

Q u a l i t a t i v e  abundance f o r  l a r g e  mammals ( l a r g e r  than r a t s )  was est imated f o r  

each o f  t h e  f o u r  major seasonal surveys. Surveys were conducted i n  conjunc- 

ti on w i t h  t ransec t  observat ions , d r i v i n g  the  roads . and . general observations. 

Species. were, g iven a r a t i n g  o f  abundant, common, uncommon and specia l  concern 

(Table 3-52). .Frequency l e v e l s  were based on road k i l l s ,  t racks ,  scats, 

dens, burrows and organism s i g h t i  ngs. ~ u a n t i  t a t i v e  data were c o l  l e c t e d  f o r  

small, mammal species ( r a t s  and small e r  species) "ti 1 i z i  ng 1 ive- t raps on approx- 

imate1.y one hectare g r i d s  i n  vegetat ion types found on the  s i t e .  Semiquanti- 

t a t i v e  data were' obta ined u t i l i z i n g  t ransects  o f  'snap-traps and l i v e - t r a p s  

i n  a1 1 f i v e  t e r r e s t r i a l  hab i ta ts .  



TABLE 3-52 

MAMMALS OBSERVED WITHIN 3 KM OF THE INDUSTRIAL FUEL 

GAS DEMONSTRATION PLANT SITE 
. . 

H a b i t a t  Locat ion  
Trash Soybean Bottomland Fo res t  

Common Name -- Water P i l e  F i e l d  Meadow Successional Mature 

Game Mammals 

Eastern c o t t o n t a i l  
Swamp r a b b i t  
Whi t e - t a i  1 ed deer 
Gray s q u i r r e l  
Fox s q u i r r e l  

\ 

Furbearers 

Opossum 
Beaver 
Muskrat 
Red f o x  
Gray f o x  
Raccoon 
Bobcat 

C . '  
U 

Nongame Mammal s 

S h o r t t a i  1 shrew 
Eastern mole 
Marsh r i c e  r a t  
Cot ton mouse 
H i s p i d  c o t t o n  r a t '  
Whi t e - f  ooted mouse 
Pine vo le  
Norway r a t  
House mouse 
Eastern chipmunk 
Coyote 
Cat 
'Dog 
Man 

* A - Abundant - An abundant mammal i s  very  1 i k e l y  t o  be present  i n  l a r g e  
numbers every t ime a.person v i s i t s  i t s  h a b i t a t  a t  t he  proper  season. 

C - Common - A common mammal i s  l i k e l y  t o  be present  i n  moderate numbers 
nea r l y  every t ime a person v i s i t s  i t s  h a b i t a t  a t  t h e  proper  season. 

U - Uncommon - An uncommon mammal i s  1 i k e l y  t o  be present  i n  low numbers 
occas iona l l y  when a person v i s i t s  i t s  h a b i t a t  a t  , t he  proper  season. 

S - Special  concern - A'mammal o f  spec ia l  concern i s  r a r e  i n  a1 1 o r  p a r t  
o f  i t s  range and may be l i s t e d  as threatened o r  endangered by t h e  U.S. 
F i s h  and W i l d l i f e  Serv ice and. S i a t e  o f  Tennessee. 



3.6.2.2.1 GAME MAMMALS 

The primary game species on the proposed s i t e  i n  terms o f  numbers present 

was the eastern c o t t o n t a i l .  The co t ton ta i  1 was observed i n  a1 1 vegetat ion 

typ'es and was most abundant i n  meadow. The wh i t e - t a i l ed  deer (Odocoileus 

v i rg in ianus)  was the on ly  b i g  game species t o  occur w i t h i n  3 ki lometers o f  

the s i t e .  Signs o f  deer were commonly seen throughout t h i s  region. However, 

deer were not  common on t i l l e d  soybean f i e l d s  dur ing the w in te r  and spring. 

White-tai l e d  deer feed .on twigs, shrubs, fungi  , acorns, .grass and forbs i n  
. .  . 

season. 

The swamp r a b b i t  (Syl v i  1 agus aquaticus), 1 ocal ' ly termed, cane-cutter , occurs 

uncommonly i n  mature bottomland f o res t  and i s  r a re  i n  Tennessee (See Section 

3.6.2.5). The swamp r a b b i t  feeds on green vegetat ion when ava i lab le  and on 

bark and twigs i n  the winter .  
. % 

The gray squ i r r e l  (Sciurus caro l  i nensi s) and fox  squ i r r e l  (Sci urus n iger )  
. . . . 

were observed "ncommonly i n  b lack w i  11 ow successional bottom1 and forest .  
. . . . 

These squ i . r re ls  feed on nuts, seeds, fungi, f r u i t s  and cambium beneath t r e e  . . 
bark. , Other species t h a t .  are . . l o ca l  l y  hunted f o r  food are the opossum 

(Didel ph is  marsupial i s )  and raccoon, (Procyon l o t o r ) .  The opossum was common 

near water as found i n  par ts  o f  the meadow and successional bottomland forest  

vegetat ion type and a t  the t rash  p i le :  The opossum feeds- on f r u i t s ,  nuts, 

vegetab1.e~ , , j nsects , meat, eggs and car r ion.  The raccoon i s . very enthusi a s t i  - 
ca l  l y  hunted, . i n .  the l pca l  region. 'The raccoon feeds on near ly  any food ava i l -  

able i n c l  udi'"g' f f i i  t s  , nuts, grains , i n s e c t s ,  f rogs , . c ray f i sh  and. b i r d  eggs. 

3.6.2.2.2 FURBEARERS 

Species hunted o r  trapped f o r  t h e i r  f u r  somewhere i n  t h e i r  range are f u r -  

bearers. Furbearers observed w i t h i n  3 k i lometers of the IFGDP s i t e  inc lude 

opossum, beaver, (Castor canadensi s) , muskrat (Ondatra z i  be th i  ca) , red fox 
. . 

(Vul pes, f u l  va) , gray fox  (Urocyon c i  nereoargeriteus) , raccoon and bobcat (Lynx 

ru fus)  (Table 3-52). O f  these species, the opossum and beaver were common, 



and t h e  bobcat was o f  spec ia l  concern; t he  o the r  f o u r  species were uncommon. 

Beaver dams and lodges were observed i n  the  small stream 3 k i lometers  south- 

eas t  o f  t h e  s i t e ' ( F i g u r e  3-34), and beaver-cut woody stems were observed 

near.water  throughout t h e  area. The beaver feeds on bark and small tw igs  o f  

w i l l ow ,  maple, and cottonwood. Muskrats were observed a long Horn Lake Cutoff, 

a small stream 3 k i lometers  southeast o f  t he  s i t e .  They feed p r i m a r i l y  on 

aquat ic  vegetat ion,  b u t  a l so  e a t  clams, f rogs  and f i s h .  Red and g,ray foxes 

were observed i n f r e q u e n t l y  throughout t h e  l o c a l  region.  The red f o x  feeds 

on a v a i l a b l e  animals ranging i n  s i z e  from insec ts  t o  r a b b i t s  and on b e r r i e s  

and o ther  f r u i t .  The gray f o x  c h i e f l y .  eats small mammals b u t  w i l l  e a t  i nsec ts ,  

- ' f r u i t s ,  acorns, b i r d s  and eggs. Local farmers, TVA s e c u r i t y  personnel and 

t h e  Tennessee w i l d l i f e  o f f i c e r  i n d i c a t e d  t h a t  bobcat adu l t s  and k i t t e n s  were 

observed i n  the  area and t h a t  several a d u l t s  were k i l l e d  f o r  t h e i r  f u r  on 

Presidents Is land.  The bobcat feeds on small mammals, b i r d s  and un ta in ted  

ca r r i on .  

3.6.2.2.3 NONGAME MAMMALS 

Common nongame mammals o f  t he  l o c a l  reg ion  inc luded domestic dog (Canis 

fami 1 i a r i  s) , house mouse (Mus - muscul us), house c a t  (Fel i s  domestica) , shor t -  

t a i  1 shrew ( B l a r i  na b r e v i  cauda) , eastern mole (Scal opus aquat i  cus) , h i  sp i  d 

c o t t o n  r a t  (Sigmodon h i  spidus) and wh i te - foo ted mouse (Peromyscus leucopus). 

Q u a n t i t a t i v e  data were c o l l e c t e d  f o r  small mammal species. Small mammals 

were l i ve - t rapped  w i t h  Sherman box t raps  b a i t e d  w i t h  oatmeal. Trapping was 

conducted on 76 meter by 152 meter g r i d s  (1.16 hectare) w i t h  t raps  spaced a t  

15.24 meter i n t e r v a l s  f o r  a dens i t y  o f  approximately 48 t raps  per  hectare. 

Trapping was conducted i n  t h e  s p r i n g  and repeated i n  t h e  f a l l .  However, 

s h o r t l y  be fore  t h e  f a l l  survey, annual dredging operat ions deposited sediments 1 
approximately 1 meter t h i c k  on po r t i ons  o f  t he  two g r ids .  Only f i v e  t r a p  

p o s i t i o n s  o f  t h e  g r i d  i n  meadow vegeta t ion  were a f fec ted ;  f i v e  new p o s i t i o n s  

were es tab l ished on the  opposi te end o'f t h i s  g r i d .  However, 20 t r a p  p o s i t i o n s  

on the  g r i d  i n  b lack  w i l l o w  successional bottomland f o r e s t  were a f fec ted .  A 

t h i r d  g r i d  o f  t he  same dimensions was es tab l ished near the  t r a s h  p i l e  i n  suc- 

cessional bottomland f o r e s t  no t  a f f e c t e d  by dredging sediment. To determine 



seasonal populat ion changes w i t h  'and wi thout  drehgi ng impact, both f o r e s t  

g r i ds  were trapped i n  the f a l l  season, and a l l  three g r ids  were trapped again 

i n  the w in te r  season. 

Museum-special snap t raps and Sherman box t raps were placed i n  f i v e  hab i t a t  

types w i t h i n  3 ki lometers o f  the s i t e  t o  determine species presence. P i t  

t raps made from cans bur ied i n  the s o i l  t o  t h e i r  r ims and commercially ava i l -  

. able.mechanica1 mole t raps were used f o r  the same purpose. 

As expected, small mammal populat ion estimates per hectare, as shown i n  Table 

3-53, were low i n  the spr ing and on f resh dredging sediment and were high i n  

the f a i  1 .and .winter. The whi te- footed mouse, house mouse and h i  sp id  cot ton 

r a t  were most abundant on the s i t e  and occurred i n  both meadow and forest .  

The sho r t t a i  1 shrew (~ lar i  n a  brevicauda) and p ine '  vole ( P i  tymys p i  netorum) 

occurred i n  successional bottomland f o res t  i n  small numbers. Mouse dens i t ies  

increased i n  the meadow from spr ing t o  w in te r  as seeds and insects,  t h e i r  

primary food sources, . . became more abundant, vegetat ive cover became more. 

dense and r i v e r  f l ood ing  . . *h i  f t e d  populat ions from 1 ower t o  higher f l oodp la in  

topo'graphy.. The hi 'spid cot ton r a t ,  normally found i n  dense herbaceous growth 

i n  o r  near foreqt ,  may have been s h i f t e d  i n t o  the more open meadow by dredg- 
. . 

i n g  operations ' i n  t he .  fa1 1. The cot ton r a t  p r i m a r i l y  feeds on green vegeta- 

t i on ,  bu t  a lso eats eggs o f  ,ground-dwelling b i rds .  

I n  successional bottomland fo res t ,  dredging operations reduced f a l l  and win ter  

white-footed mouse populat ions by approximately one-half and apparently d is -  

placed s h o r t t a i l  shrew and p ine vo le  populations. The s h o r t t a i l  shrew 1 ives 

i n  near ly any hab i t a t  . and . feeds on insects,  worms,.snails"and other inver te-  

brates, while. the p ine vole l i v e s  i n  a f o r e s t  w i th '  a t h i ck ,  dead l e a f  l ayer  

and feeds on r o o t  bark, bulbs, tubers and seeds. The successional f o res t  

not  a f fec ted  by dredging had a dramatic increase i n  house mouse and cot ton 

mouse populat ions , from, fa1 1 t o  winter ,  r e f l e c t i n g  populat ion growth and d i  s- 

placement from the f lood ing  o f  low hab i t a t  near the r i v e r .  



TABLE 3-53 

SMALL MAMMAL POPULATION ESTIMATES PER HECTARE'WITHIN 3 KM OF THE IFGDP SITE 

(SPRING, FALL AND WINTER SEASONS) 
. . 

Whi t e - foo ted  S h o r t t a i  1 House Pine H i s p i d  
Vegetat ion Type Season Mouse Shrew -- Mouse Vole Cot ton Rat 

Meadow Spr ing  - -A . - - - - - - - - 
Fa1 1 1.7** - - 1.7 -- 0.9 

Winter  4.3 - - 12.9 -- - - 

Successional Spr ing  2.6 
Bottomland Fores t  Fall 1.7 

Winter  2.6 - - - - 0.9 - - 

Successional Fa1 1 4.3 - - 6.0 -- 0.9 
Bottomland Fores t  Winter 4.3 - - 19.0 -- 6.0 

* A dash i n d i c a t e s  t h a t  t h i s  species was n o t  captured i n  t h e  i n d i c a t e d  
vegeta t ion  type and season combination. 

** Popu la t ion  est imates were obta ined by d i v i d i n g  the  number o f  new captures 
by t h e  area sampled -- 1.16 hectare. 



Other t rapping e f f o r t s  i d e n t i f i e d  the marsh r i c e  r a t  (Oryzomys pa l  us t i s )  and 

co t ton  mouse (Peromyscus gossypinus) on Presidents I s land  nor th  o f  the s i t e  

where they feed on seeds and green vegetation. The eastern mole was most 

abundant i n  meadow (Table 3-52) where i t  feeds on worms, insects  and p l a n t  

roo ts  'a few centimeters beneath the s o i l  surface. The Norway r a t  was ob- 

served on the margin o f  soybean f i e l d s  and i n  the t rash  p i l e  (Table 3-52) 

where i t f e e d s  on anything edible.  

Other nongame mammals observed included the eastern chipmunk (Tamias s t r ia tus ) ,  

coyote '(Canis latrans),  domestic ca t  and domestic dog. The chipmunk was 

observed i n  mature bottomland f o res t  (Table13-52) where i t feeds on seeds, 

bul'bs, f r u i t s ,  nuts, insects, meat and eggs. The coyote was reported t o  be 

.migrat ing toward the south and east, according t o  loca l  residents. It p r i -  
i 

i mar i l y  feeds on rodents and rabb i t s ,  bu t  w i l l  ea t  almost anything edible. 

Domestic cats . . and dogs occur w i t h  o r  w i thout  human companions. Ca ts  feed on 

small'mammals and b i rds ,  whi le  dogs feed on la rger  mammals ranging i n  s i ze  
, . 

from rabb i t s  t o  deer. O f  a l l  mammals.near the s i te, .dogs and cats probably 
. . 

have the greatest  in f luence on s i t e  w i l d l i f e .  

. .  . 

Man (Homo - sapiens) was observed res i d i ng  i n  houses i n  soybean f i e l d s  and 

working i n  o r  t rave l ing , th rough  . . meadow vegetation. Local residents consume 
I 

vegetables, f i s h ,  l a rge r  mammals and game b i r ds  from the region near the 

s i t e .  . , 

3.6.2.3 AVIFAUNA 
. . 

. . 

The region w i t h i n  3 ki lometers o f  the IFGDP s i t e  provides exce l len t  hab i t a t  

fo r  many avian species as shown by fou r  seasonal surveys conducted i n  May, 

July,  October and December 1978. Q u a l i t a t i v e  surveys noted the loca t ion  o f  

maximum hab i t a t  use, as wel l  as r e l a t i v e  abundance f o r  a l l  species encountered 

w i t h i n  each habi ta t .  Abundance r a t i  ngs were based' p r imar i  l y  on song, c a l l  

note, nest count' . . and actual  s ight ing.  (27-33) Records were mai n t a i  ned f o r  

a1 1 species. encountered. 
. . . . 



Re1 a t i  ve d e n s i t i e s  'were determined by wal k i n g  measured t ransects .  A1 1  b i  rds  

i d e n t i f i e d  w i t h i n  t h e  t ransec t  were t a l l i e d .  S ta t i ons  were p laced a long a  

t ransec t  a t  63.4 meter  i n t e r v a l s ,  represent ing  t h e  edge o f  a  0.4 hectare 

sq.uare. Each count began as e a r l y  i n  t h e  day as cond i t ions  pe rm i t ted  and 

cont inued u n t i l  a  count was comp1.eted on each t ransect .  The order  o f  t r a n -  

sects v i s i t e d  was v a r i e d  t o  o f f s e t  t he  d i f f e rences  i n  count e f f i c i e n c y  a t  

d i f f e r e n t  t ime per iods.  Each count was conducted by s t a r t i n g  a t  one end o f  

t h e  t r a n s e c t  and wa lk ing  a t  a  r a t e  o f  1  t o  3  m i les  pe r  hour along t h e  t r a n -  

sect. A t  each s t a t i o n ,  a  stop o f  1  minute was made i n  t h e  summer and 3 min- 

utes i n  t h e  w in te r .  The w i n t e r  counts were made us ing t h e  same bas ic  tech- 

ni.que as t h a t  used i n  t h e  summer, except t h a t  i n  the  l a s t  1.5 minute a t  each 

stop, t h e  observer made squeaking and shushing sounds i n  an attempt t o  e l i c i t  

a  response from t h e  b i r d s  t h a t  would enable t h e  observer t o  see o r  hear them. 

I n  a d d i t i o n  t o  surveying b i r d s  a long measured t ransects  i n  each h a b i t a t  type,  

general observat ions were made along roadways, f o r e s t  margins and f i e l d s  

w i t h i n  3 k i lometers  o f . t h e  s i t e .  The number o f  species observed w i t h i n  each 

h a b i t a t  type and the  species'  r e l a t i v e  abundance and seasonal occurrence are  
(32) i nd i ca ted  i n  Table 3-54. Nomenclature fo l lows the  Shelby County c h e c k l i s t .  

A complete l i s t  o f  b i r d  species observed on t h e  IFGDP s i t e  i s  inc luded i n  

Appendix 3D, Table 3D-3. The sec t ion  i s  d i v ided  i n t o  subsections d iscuss ing 

h a b i t a t  preferences, r a p t o r i a l  b i r d s  and game b i rds .  

Y 
3.6.2.3.1 HABITAT PREFERENCES 

Hab i ta t  preference and r e l a t i v e  abundance were observed du r ing  the  f o u r  sea- 

sonal f i e l d  surveys -- spr ing,  summer, f a l l  and w i n t e r  (Table 3-54). Seasonal 

occurrence data are  from t h e  c h e c k l i s t  o f  Shelby County b i r d s .  (32) Semiquanti- 

t a t i v e  abundance r a t i n g s  are  as fo l lows:  A = 1  t o  10, B  = 11 t o  25, C = 26 

t o  50, D = 51 t o  100 and E = more than 100 i n d i v i d u a l s .  

A t o t a l  o f  134 b i r d  species were observed w i t h i n  3 k i lometers  o f  t h e  s i t e  

dur ing  the  four-season base l ine  survey i n c l u d i n g  45 permanent res idents ,  36 

summer res idents ,  28 w i n t e r  res idents ,  4  w i n t e r  v i s i t o r s  and 21 t r a n s i e n t  



. . 
I . . .-I . ,  

. - C 

TABLE 3 4 4  . . . . 

1 BIRD SPECIES RELATIVE ABUNDANCE, SEASONAL OCCURRENCE AND HABITAT PREFERENCE. , .  

. . I .  , 

W I T H I N  :3 KM OF THE I F G D P S I T E  
. . ' Successional ~ a t u r e  

Season* Water' Soybean F i e l d  . Meadow. .Forest  ' Fo res t  common. Name . . 

A . Horned grebe W V .  A** 
Pied-bi  1 l e d  grebe P R . A A , .  

A Great b lue heron A A. A .  " PR A 
, Green heron S R A A A 
Common eg re t  S R A A A 

SR : A A. 1 Yellow-crowned n i g h t  heron. 
Canada goose WR . B-C 

' . !.la1 l a r d  WR C- E C-E 
A A Gadi~al 1 WR 

American wigeon WR B ' .B 
Northern shoveler A 

, . WR . A 
\4ood duck P R C * C C 

w R i  ng-necked duck WR C C 
1 ,  WR C Lesser scaup C 
O3 I u3 I :Common goldeneye WR A A 

Buff lehead WR B B 
B Ruddy duck WR B 

Black v u l t u r e  P R A A A A 
. Turkey v u l t u r e  P R A A A .  A . . 

M i ss i s s i pp i  k i t e  S R A A 
A Sharp-shinned hawk WV A . . 

Red-tai  1 ed hawk P R A A A 
Elroad-wi nged hawk SR z 
blarsn hawk ( h a r r i e r )  W R A A A 

A A "  Fierl i n  (Pigeon ,hawk) WV 
American k e s t r e l  PR A A .  A 
Bcbwni t e  PR B- C B-C B.- C 
Turkey PR A- C A- C 

PR B- E B- E B-E AfiGrican coot  
i(:' i I deer  P R A-B A A- B A- B A 

* Sezson o f  occurrence and residency s ta tus  where S = summer, W = w in te r ,  P = permanent, T = t r ans i en t ,  
V = v i s i t o r ,  R = res iden t .  

** Abundence where A = 1-10, B = 11-25, C = 26-50, D = 51-100 and E = more than 100. 

( c o n t i n u e d )  



TABLE 3-54 (Con ti nued) 
I 

Ccy-on Name 

8,2:-i can \,loodcock 
. Cc:.zsn snipe 
Szzipalmaied sandpiper 
Spotted sandpipsr 
Pectoral  sandpiper 
S o l i t a r y  sandpiper 
Greater ye1 1  owl egs 
Lesser ye l lowlegs 
Herr ing g u l l  
2 i ng -b i l  l e d  g u l l  
l.!ourni ng dove 
Rock dove 
Ye1 low-bi  1  l e d  cucko.0 
Barn owl 

.Great horned owl 
. Screech owl 

\aihip-poor-wi 1  1  
Comaon highthawk 
Chimney s w i f t  
Ruby-throated hummi ngbi r d  
Be l ted  k i n g f i s h e r  
Common f 1  i c k e r  
P i l ea ted  woodpecker 
Red-bel l ied woodpecker 
Red-headed woodpecker 
Ye l low-be l l i ed  sapsucker 
Ha i ry  woodpecker 
Downy woodpecker 
Eastern k ingb i  r d  
Least f l yca tcher  
Acadian f l y ca t che r  
Great c res ted  f l y ca t che r  
Ye l low-be l l i ed  f l y ca t che r  
Eastern phoebe 

Season* 

S R 
WR 

T 
T 
T 
T 
T 
T 

WR 
WR 
PR 
PR 
S  R 
PR 
P R 
PR 
T 

S R 
SR 
S  R 
PR - 
P R 
PR 
PR 
PR 
WR 
P R 
P  R 
SR 
T 
T 

SR 
T 

P R 

Water Soybean F i e l d  

A** 
A 
A 
A 
A 
A 
A  
A 
A 
B  B-C 

A-B 
B  B-C 

Meadow 

B- C 
A- B  
B-C 

A 

Successional 
Forest  

1-iature 
Forest  

* Season o f  occurrence and res idency-s ta tus  where S  = summer, W = w in te r ,  P = permanent, T = t r a n s i e n t ,  
V = v i s i t o r ,  R = res iden t .  

** Abundance where A  = 1-10, B  = 11-25, C = 26-50, D = 51-100 and E = more than 100. 

(Continued) 



Homed l z r k  
Eas te rn  xood pewee 
Rougn-\r;i inged swa l .10~  
Bank swa 1 1 ow 
Barn  s \ ~ . a l l o w  
P u r p l e  m a r t i n  
e l  tie. ja;? 
Comvon crow 
F j s h  crot,c. 

I Carc: i n s  chickadee, 
. T u f t e d  t f t ~ o u s e  
, Whi t s - S r e j s t e a  nu tha tch  , 

j Broun creeper- 
i House wren 
: W i  r ! t e r .  wren 
f Ca rc l  i na wren 
I Roc k i  ngbi  r d  
!Gray c a t b i r d  
j Brovn thasher  
i American r o b i n  
! \-!cod t h r u s h  
: Swa'nscn' s t h r u s h  
, E i s t ~ r n  S i c e b i r d  . . 

Golaen-cro>!ned k ing1  e t  
' Rub):-crowned k i n g l e t  
K a t e r  p i p i t  ' 

B lue-gray  gna tca tche r  
Loggerhead s h r i  ke 
S t a r i i q ,  
'*/hi te -eyed v i r e o  
SO: i t a r y  v i r e o  ' 
P h i i a d e i p h i a  v i r e o  
Red-eyed v i  r eo  

Season* ' Water 

P  R  
SR. 
SR 

T ,  
S R 
S  R  AX* 
P  R  
P  R  A-B . 
S  R  A 
PR 
P  R  
PR 
WR 

T 
WR 
P R  
P  R  A 

. . S R  A 
PR 
P R  
SR 

T 
P R  
WR . 
\J R  

T A 
SR 

PR 
PR 
SR 
wv 

T 
S R 

Soybean F i e l d  

E 
C 
C 

B 

A 

A.  

A- B 

B-C 

Meadow 

E 
B 
C 

B-C 

Successional  
F o r e s t .  

A- B 
A-B 

A 
B 
A 
A 
A 
A 
A 

A- B 
A- B 

A 
A 

8-C 

I4ature 
F o r e s t  

A-B . 

: ' Season b f  occur rence and res idency  s t a t u s  where S  = summer, W = w i n t e r ,  P . =  permanent, T = t r a n s i e n t ,  
:I = v i s i t o r ,  5 = r e s i d e n t .  

A': Pb unjance where A = 1-10,  B = 11-25, C = 26-50, D = 51-100 and E = more than  100. 

- - (Continued) 



TABLE 3-54 (Continued) 

Coxsn Name 

'd3rbl i ng vi reo 
3:ack-and-whi te warbler 
?rothanotary warbler 
Worm-eating warbler 
Tennessee warbler 
Nashvi 1 1  e warbler 
Northern parula.warbler 
Yellow warbler 
Yellow-rumped warbler 
Cerulean warbler 
Kentucky r;arb.l er 
Blackburnian warbler 
Common yellowthroat 
Chestnut-sided warbler 
Bay-breasted warbler 
Blackpo1.l warbler 
Pine warbler 
Prairie warbler 
Palm warbler 
Northern waterthrush 
Louisiana waterthrush 
Hooded warbler 
American redstart 
Yellow-breasted chat 
House sparrow 
Bob01 ink 
Eastern meadowlark 
Red-wi ngea blackbird 
Orchard oriole 
Northern oriole 
Rusty blackbird 
Common grackle 

Season* 

S R 
T 
SR 

T 
T 
T 

SR 
T 

WR 
SR 
SR 

T 
S R 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
SR 
PR 

T(spring) 
PR 
PR 
SR 
SR 
WR 
P R 

Water Soybean Field 

C-D C- E 

Meadow 
Successional 

Forest 

A 
A 
A 
A 
B 
A 
A ' 

A 
A 
A 

A 
A .  
A 
A 
A 

E 
B 
A 

A-B 
C- E 

Mature 
Forest 

* Season of occurrence and residency status where S = summer, W = winter, P = permanent, T = transient, 
V = visitor, R = resident. 

** Abundance wher A = 1-10, 8 = 11-25, C = 26-50, D = 51-100 and E = more than 100. 

(Continued) 



TABLE 3-54 (Continued) 

Common Name 

Brown-headed cowbird 
Scar le t  tanager 
Summer tanager 
Cardinal  
Rose-breasted grosbeak 
Blue grosbeak 
Ind igo  bunt ing 
Painted bunt ing 
D i ckc i  ssel  
American go l d f i nch  
Rufous-sided towhee 
Savannah sparrow 
Grasshopper sparrow 
Vesper sparrow 
Lark sparrow 
Dark-eyed junco 
F i e l d  sparrow 
White-throated sparrow 
White-crowned sparrow 
Chipping sparrow 
Fox sparrow 
Swamp sparrow 
Song sparrow 

Season* . Water 

PR 
T 

S R 
P R 

T 
T 

S R 
R 

SR 
WR 
P R 

T 
T 
T 
T 

WR 
PR 
WR 
WR 

T 
WR 
WR 
WR 

Soybean F i e l d  Meadow 

A- B 
A 
A 

B-C 
A 
A 

C** C 
A 

, . A  

B 
B-C 
B-D 

A 

A 
A- C 

By0 B-D - 

Successional Mature 
Forest  Forest  

A- B 
A 
A 

B-C B-C 
A 
A 
C B 
A 
A 

A- B 
A-8 

A 
A 
A 

B 
B 

B-D 
A 
A 
A 

, A-C 

* Season o f  occurrence and residency s ta tus  where S = summer, W = w in te r ,  P = permanent, T = t r a n s i e n t ,  
V = v i s i t o r ,  R = res iden t .  

** Abundance where A = 1-.lo, B = 11-25, C = 26-50, D = 51-100 and E = more than 100. 
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species (Table 3-54). The most abundant species were the  ma1 l a r d  (Anas 

p latyrhynchos) ,  wood duck (A i x  - sponsa), bobwhite (Col inus v i rg in ianus ) ,  Ameri- 

can coot  (Ful i c a  americana) , mourning dove (Zenaidura macroura) , ye1 1 ow-bi 11 ed 

cuckoo (Coccyzus americanus), horned l a r k  (Eremophila a lpestus) ,  rough-winged 

swal 1 ow (S te l  g i  dopteryx r u f  i co l  1 i s )  , red-wi nged b l a c k b i r d  (Age.1 a i  us phoeni.ceus) , 
common grack le  (Quiscalus quiscula) ,  I nd igo  bunt ing  (Passerina cyanea) and 

wh i te - th roa ted sparrow (Zono t r i ch ia  a l b i c o l l i s ) .  O f  these, seven species 

are permanent res idents ,  th ree  are  summer res idents  and two are  w in te r  r e s i -  

,dents. The most abundant o f  these was the  red-winged b lackb i rd ,  and the  nex t  

most abundant was the  common grackle.  These two b i r d  species were abundant 

i n  every h a b i t a t  ava i  1 able. 

For ty - th ree  b i r d  species f l o a t e d  on, waded i n  o r  nested i n  t r e e s  growing i n  

s tanding o r  f l ow ing  water (Table 3-54). The ma l l a rd  and red-winged b lack-  

b i r d  u t i l i z e d  t h i s  h a b i t a t  most ex tens ive ly .  

O f  the  l o c a l  hab i ta t s ,  soybean f i e l d s  were u t i l i z e d  by the  fewest number o f  

species (27) as shown i n  Table 3-54. The red-winged b lackb i rd ,  horned l a r k  

and common grack le  were the  most abundant species observed i n  t h i s  h a b i t a t .  

Numerous-migyatory w i l d l i f e  stopped i n  t h i s  h a b i t a t  t o  r e s t  and feed. - - - -  - - -  - - -  . - - - - - - - - -  - - - -  - - - .  

Meadow and successional f o r e s t  were u t i l i z e d  by the  most species. Meadow 

was u t i l i z e d  by 101 species and successional f o r e s t  by 102 (Table 3-54)'. 

Many o f  these species u t i l i z e d  t h e  ecotone between f o r e s t  and f i e l d  and were 

counted i n  bo th  vegeta t ion  types. The most abundant species u t i l i z i n g  these 

types were mal lard,  American coot  ( i n  t he  f a l l ) ,  horned l a r k ,  red-winged 

b l a c k b i r d  and common grack le  (Table 3-54). These species were most common 

i n  o r  near s tanding water i n  one o r  bo th  o f  these vegeta t ion  types. Mature 

bottomland f o r e s t  was u t i l i z e d  by on l y  43 b i r d  species (Table 3-54).. 

3.6.2.3.2 RAPTORIAL BIRDS 

Among the  r a p t o r i a l  b i r d s ,  t he  most commonly observed species was the  American 

k e s t r e l  (Falco sparver ius) .  This  small f a l c o n  hunts i n  open stands o f  t r e e s  

and i n  meadow where i t  preys on insec ts ,  small b i r d s  and small mammals. It 

has adapted t o  man and commonly occurs i n  c i t i e s  where i t  feeds on house 

sparrows. 



A second small fa lcon encountered was the merl i n  . -  (Falco columbarius). This 

i s  an uncommon fa lcon t h a t  i s  s im i l a r  i n  appearance t o  the American kes t re l ,  

bu t  can be i d e n t i f i e d  by i t s  l ack  o f  b lack f a c i a l  markings and more d i r e c t  

f 1 i gh t .  It .feeds on' small b i r ds  , mammals and insects and i s  an uncommon 
(32) winter '  v i s i t o r  t o  She1 by. County. 

\ 

The most., common win ter  res ident  rap to r  was the marsh hawk (Circus cyaneus), 

1 i sted as threatened in  Tennessee. (I3) This species hunts by f l y i n g  c lose 

t o  the ground and tak ing  rodents by surprise. 

The Miss iss ipp i  k i t e  ( I c t i  n i a  m i  ss i  ssipensis) , a summer res ident  ,' was observed 

f l y i n g  o r  soaring over mature bottomland f o res t  i n  search o f  l a rge  insec t  

prey. Ind iv idua l  b i r d s  were observed f l y i n g  near the s i t e  on several occasions, 

and a group o f  fou r  were observed,soaring over the mature bottomland f o r e s t  

2 k i lometers southwest o f  the s i t e .  Based on a 1968 study i n .  the  Memphis (38) 

area, ' the  species breeds successful l y  i n  t rees over 30' centimeters i n  diameter 

t h a t  occur i n  groups o f  . . a t  l e a s t  200 per hectare averaging 30 meters t a l l .  

This combination o f  condi t ions occurs i n  mature bottomland f o r e s t  2 ki lometers 

so,uthwest o f  the s i t e  and on Presidents I s l and  nor th  o f  the s i t e ,  espec ia l ly  

along the Miss iss ipp i  River shore. I n  1968, 38 adu l t  k i t e s  were observed 

a1 ong the Miss iss ipp i  River f l oodp la in  from Memphis south t o  the Miss iss ipp i -  

Tennessee border. (38) This species i s  1 i s t e d  as  endangered by the State o f  

Tennessee; (13) . . . 

The red - t a i l ed  hawk (Buteo jamaicensis), a permanent resident,  nests i n  moist, 

hardwood f o r e s t  and feeds i n  f o r e s t  and open vegetation. It p r i m a r i l y  feeds 

on small rodents, bu t  occasional' ly takes insects, songbirds and amphibians. 

The sharp-shinned hawk (Acc ip i te r  s t r i a t us ) ,  a w in te r  v i s i t o r ,  was observed 

f l y i n g  over Lake McKellar nor th  o f  the s i t e  dur ing the w.inter f i e l d  survey. 

It i s  a,smal l  hawk t h a t  feeds p r i m a r i l y  on song b i r ds  and insects. The sharp- 

shinned hawk ' i s  1 i s t e d  'as threatened i n  the State o f  Tennessee. (13) 



The broad-wi nged hawk (Buteo p l  a typ terus)  , a  summer res iden t ,  was observed 

du r ing  t h e  s p r i n g  survey. It genera l l y  hunts from a  perch, swooping down t o  

capture small rodents,  insec ts ,  amphibians and r e p t i l e s .  

Two c a r r i o n  feed ing  rap to rs ,  t he  b lack  v u l t u r e  (Coragyps a t r a t u s )  and tu rkey  

v u l t u r e  (Cathartes aura), were observed near t h e  s i t e .  They ca tch  thermal 

upd ra f t s  and soar f o r  m i l es  searching f o r  c a r r i o n .  

A l a r g e  r a p t o r ,  t h e  g rea t  horned owl (Bubo v i r g i n i a n u s )  i s  a  common owl o f  

f o res t l and .  It searches a t  n i g h t  f o r  i t s  prey,  which inc ludes  c o t t o n t a i l  

r a b b i t s ,  skunks, r a t s  and o ther  small mammals. A s i n g l e  i n d i v i d u a l  was heard 

c a l l i n g  du r ing  t h e  sp r ing  survey. 

I I 
Barn owl (Tyto a lba)  droppings were observed beneath a  highway b r i dge  3 k i l o -  

meters southeast o f  t he  s i t e ,  i n d i c a t i n g  the  species presence. An i n d i v i d u a l  

was seen i n  the  same l o c a t i o n  on a  separate occasion. The barn  owl i s  a  per -  

manent r e s i d e n t  and hunts r a t s  and mice i n  f i e l d s  and marshes a t  n i g h t .  

A screech owl (Otus -- asio)  wa.s observed perch ing  i n  b lack  w i l l o w  sap1 i ngs  on 

the  n o r t h  and south p o r t i o n s  o f  t he  s i t e .  A screech owl nes t  was observed 

i n  a  wind-thrown b lack  w i l l o w  t r e e  on t h e  northwest corner  o f  the s i t e .  It 

i s  a permanent r e s i d e n t  and hunts f o r  rodents and o the r  small mammals. 

3.6.2.3.3 GAME BIRDS 

Numerous game b i r d s  r e s i d e  on the  s i t e  e i t h e r  permanently o r  on l y  i n  t h e  w in te r .  

They i nc lude  t h e  Canada goose (Branta canadensis), 10 duck species, bobwhite 

(Col inus v i rg in ianus ) ,  t u rkey  (Meleagris gal lopavo) ,  mourning dove (Zenaida 

macraura), American woodcock (Ph i lohe la  minor),  common snipe (Capel la  g a l l i n a g o ) ,  

rock  dove (Columba l i v i a )  and American coo t  ( F u l i c a  americana). The Canada 

goose and assor ted ducks are  w i n t e r  res iden ts .nea r  t he  IFGDP s i t e .  One o f  

these, t h e  wood duck (A ix  - sponsa), i s  a l s o  a  summer res iden t .  These species 

feed on 1  ea fy  vegetat ion,  seeds, aquat ic  i nsec ts  'and a1 gae. 



The bobwhite and tu rkey  occur i n  meadow and b lack  w i l l o w  f o r e s t  on the  s i t e  

where t h e y ' f e e d  on seeds, i nsec ts  and p l a n t  leaves. The mourning dove and 

rock  dove res ide  near farm b u i l d i n g s  and i n  f o r e s t  edge and feed on seeds 

and waste gra in .  American woodcock, common snipe and American coot  a re  shal low 

water and shore b i rds .  They feed on seeds, insec ts ,  s n a i l s  and p l a n t  leaves 

i n  shal low water, on densely vegetated shores and i n  mois t  woodlands. 

. 3.6.2.4 AMPHIBIANS AND REPTILES 

. 
Three seasonal surveys, conducted i n  May, J u l y  and October 1978, show t h a t  

t h e  reg ion  w i t h i n  3 . k i  1 ometers o f  t h e  IFGDP s i t e  provides h a b i t a t  f o r  a number 

o f  amphibian and r e p t i  l e  species. Amphibians and r e p t i  1 es h ibernate du r ing  

t h e  w i n t e r  and are no t  observable. Q u a l i t a t i v e  surveys noted t h e  l o c a t i o n  

o f  maximum h a b i t a t  use, as w e l l  as r e l a t i v e  abundance f o r  a l l  species encoun- 

t e r e d  w i t h i n  each habitat, .  Both.d iurna1 and nocturnal  surveys were used t o  

charac ter ize  species presence. A t o t a l  o f  7 amphibian and 13 r e p t i l e  species 
(34-36) were observ,ed . . w i t h i n  3 k i lometers  o f  t h e  s i t e .  

Species observed, re1 a t i  ve abundance, seasonal occurrence and h a b i t a t  p r e f e r -  

ence are'  noted i n  Table 3-55. Species observed inc luded two toad species, 

f i v e  f r o g  species, t h ree  l i z a r d  species, th ree t u r t l e  species and seven snake 

species. The most abundant species were t h e  toads and the  s i x - l i n e d  race- 

runner, a l i z a r d .  The American (Bufo americanus) and Fowler 's  (Bufo woodhousei) 

toad species were in tergrades i n d i c a t i n g  t h a t  they  are  a h y b r i d  complex posses- 

s ing  i n d i v i d u a l s  w i t h  c h a r a c t e r i s t i c s  o f  bo th  species. The s i x - l i n e d  racerun- 

ner (Cnemidophorus sexl ineatus)  was abundant on open, dredge s p o i l  h i l l s  

having sparse t o  dense herbaceous vegetat ion.  These toads and t h e  l i z a r d  

were observed i n  spr ing,  summer and f a l l .  The toads occurred i n  meadow and 

lowland f o r e s t  h a b i t a t  where they consumed the  abundant mosquitoes and o ther  

insec ts .  They were most a c t i v e  i n  sp r ing  and f a l l  and on cool  days. The 

s i x - l i n e d  racerunner was r e s t r i c t e d  t o  meadow, sandy roads and t h e  margin o f  

successi.ona1 bottomland fo res t .  Th is  racerunner i s  most a c t i v e  on ho t  summer 

and f a l l  days (optimum body temperature o f  40°C). They ea t  insec ts ,  sp iders,  

scorpions and s i m i l a r  t i n y  animals. (36) 



TABLE 3-55 . 

AMPHIBIAN AND REPTILE  SPECIES '  RELATIVE ABUNDANCE, 

SEASONAL OCCURRENCE AND HABITAT  PRE'FERENCE W I T H I N  3 KM OF THE IFGDP S I T E  

Comnon flame 

Ac : i~h i !~ ims  

Prierican toad 

Fo:.tlerls toad 

B a l l  frug 

Green t r e e  f r ~ g  

l l o r t i l e rn  c r i c k e i  frxj 

Southern ieopard f r o g  

., Spr ing peeper 

L e ~ J j z  

F i v e - l i n e d  sk ink 

Northern fence l i z a r d  

Siz-1 ined racerunner 

E j s t e r ~ ~  box t u r t l e  

Red-eared pcnd s l i d e r  

Snapping t u r t l e  

Cottonmouth 

Diamondback water snake 

East?rn hoonose snake 

Sotithcrn b lack  r a c e r  

Speckled kingsnake 

Western r i bbon  snake 

Ye1 l o w - b e l l i e d  water  snake 

S c l e n t l f i c  Name 

Bufo americanus . 

Eufo wooChousei - --- 
Rana catesbeiana -- 
Hyla c inerea 

Acr i s  c rep i  tans . 

Rana u t r i c u l a r l a  .- -- 
9 l a  c r u c i f e r  

Eumeces fasc ia tus  -- 
Sceloperces undulatus - 
Cnemi dopl~orus- sex1 ineatus 

Terrapen€ c a r o l  i na  

Pseudemys s c r i p t a  . -- 
Chclydra serpent ina 

Aokis t rodon p isc i vo rous  
d 

N a t r i x  rhombi f e r a  -- 
Heterodon p l a t y r h i n o s  

Coiuber c o n s t r i c t o r  -- .---- 
Lampro7el t& s e t u l u s  

Thznrrphi s  proximus 

N a t r i x  e ry th rogas te r  

Habl t a t  
Soybean Successional Kature 

Season* Water F i e l d  Meadw - - - - -  Forest  ' Forest  - 
,SP. Su, F 

SP, Su. F 

Sp ,S t r .F  C 

SP, su 

5p, Su C 

S p , S u . F  C 

SP. su c 

Su, F 

SP, su 

SP. Su. F 

Su 

S u U 

SP. Su U 

Su VU 

Su. F C 

F 

SP, SU. F 
F 

F 

F 

Season where Sp = Spring, Su = Sumer and F = F a l l  

** A - Abundant: an abc~nda~l t  animal i s  very l i k e l y  to  be present  i n  l a r g e  numbers every t ime 
a pel-son v i s i ? s  i t s  h a b i t a t  a t  the proper  jeitscjn. 

C - ionlnlon: a  cowinn aoimal i s  l i k e l y  t o  be present  in . r raderate numbers n e a r l y  
every t ime a person v i s i t s  i t s  h a b i t a t  a t  .the proper  season. 

U - Uncowon: an uncomon aoimal i s  l i k e l y  t o  be present  i n  low numbers 
occas iona l l y  when a perscn v i s i t s  i t s  h a b i t a t  a t  the proper season. 

V i J  - Very 
Uncormnon: a very uncormnon animal i s  selilom observed even when a person v i s i t s  

i t s  h a b i t a t  a t  the proper season. 
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. . 

I n  general,  amphibians were a c t i v e  i n  cool ,  mo is t  h a b i t a t s  i n  t h e  sp r ing  and 

1 summer and consumed insects .  The r e p t i l e s  were genera l l y  most a c t i v e  i n  t h e  

1 h o t  summer and f a l l  and consumed a  v a r i e t y  o f  foods. L izards consumed small 

I i nsec ts ,  small arthropods and s i m i l a r  s ized animals and l i v e d  i n  meadow o r  

I f o r e s t .  T u r t l e s  consumed l a r g e r  insec ts ,  l a r g e r  arthropods and vegeta t ion  

and stayed i n  o r  near water, snapping t u r t l e  (Chelydra serpentina) and pond 

s l i d e r  (Pseudemys sc r ip ta ) ,  o r  ranged widesly, box t u r t l e  (Terrapene ca ro l i na ) .  

Snakes consumed small mammal s  , b i r d s  ' eggs, amphibians, 1  i zards and o ther  

i snakes. ' Snake h a b i t a t  usage va r ied  from p r i m a r i l y  aquat ic ,  cottonmouth 

(Agkistrodon p isc ivorous) ,  diamondback water snake (Na t r i x  rhombifera) and 

y e l l o w - b e l l i e d  water snake ( N a t r i x  erythrogaster) ,  t o  p r i m a r i l y  upland i n  

meadow and open successional f o r e s t  hab i ta t ,  southern b lack  racer  (Coluber 

c o n s t r i c t o r ) ,  eastern hognose (Heterodon p la ty rh inos ) ,  speckled kingsnake. 

(Lanipropel ti s  g e t u l  us) and western r ibbon snake (Thanophi s  proximus). 

3.6.2.5 ENDANGERED AND THREATENED FAUNAL SPECIES 

Under t h e ,  Endangered Species Act o f  1973, animal species c i t e d  as threatened 
I o r  endangered by t h e  U.S. Department o f  I n t e r i o r ,  F i sh  and W i l d l i f e  Service I 

a re  pro tec ted t o  the  ex ten t  t h a t  i n d i v i d u a l s  may n o t  be destroyed and t h e i r  
537) The State o f  Tennessee a l so  c r i t i c a l  h a b i t a t  may n o t  be d is turbed.  - 

mainta.ins an o f f i c i a l  l i s t  o f  endangered and threatened fauna. (I3) The s t a t e  I 
o f  Tennessee a l so  maintains a  category termed "spec ia l  management." The 

'. . I 
specia l '  management category i nd i ca tes  t h a t  t he  species may be abundant 1  ocal l y  

' I 
i n  Tennessee, b u t  t he  h a b i t a t  i s  so r e s t r i c t e d  t h a t  specia l  management i s  

requ i  red  t o  main ta in  both  h a b i t a t  i n t e g r i t y  and 'h igh populat ions w i t h i n  ' the  

r e s t r i c t e d  h a b i t a t .  Species f i t t i n g  one o r  more o f  these categor ies are 

l i s t e d  i n  Table 3-56. 

The on ly  species found w i t h i n  3  k i lometers o f  t he  s i t e  t h a t  appears on the  

U. S. L i s t  o f  Endangered and Threatened Fauna i s  the  bobcat (threatened). (37)  

 he' bobcat i s  a  spot ted  c a t  and i s  threatened as. a  r e s u l t  o f  t rapp ing and 1 
sa le  o f  p e l t s  f o r  use i n  f u r  coat  manufacturing. The bobcat ranges w ide ly  I 
i n  t h e  s i t e  v i c i n i t y ,  b u t  i s  most common near water and i n  o r  near mature I 
bottomland fo res t  n o r t h  and south o f  t he  s i t e .  Cr~tLcal-habi-tgt-hgs_not R 

been determined f o r  t h i s  species. (37) - - - - - - - - - - - - -  - - - - -  R 



TABLE 3-56 

ENDANGERED, THREATENED AND SPECIAL CONCERN 

SPECIES OBSERVED WITHIN 3 W9 OF THE IFGDP SITE 
-- - .- 

C l a s s i f i c a t i o n *  
- Common Name S c i e n t i f i c  Name Uni ted States Sta te  o f  Tennessee 

MAMMALS 

Swamp r a b b i t  

Bobcat 

Sy lv i lagus aquaticus 

Lynx ru fus  T(37) 

BIRDS 

Marsh hawk . ' C i  rcus cyaneus 

M iss i ss ipp i  k i t e  I c t i n i a  miss iss ipens is  

Sharp-shinned hawk Acc ip i  t e r  s t r i a t u s  

AMPHIBIANS AND REPTILES 

S i x - l i n e d  racerunner . .  Cnemidophorus sex l ineatus  

- 
* E  = Endangered - . t h e  species i s  i n  danger o f  becoming e x t i r p a t e d  

i n  a l l  o r  p a r t  o f  i t s  range. 

T = Threatened - t h e  species popu la t ion  i s  d e c l i n i n g  and p r o t e c t i o n  i s  
requ i red  t o  prevent  species endqngerment i n  a l l  o r  p a r t  
o f  i t s  range. 

S = Special - the  species i s  r e s t r i c t e d  t o  a  very uncommon h a b i t a t  
and spec ia l  management i s  requ i red  t o  main ta in  both  
h a b i t a t  i n t e g r i t y  and c u r r e n t  populat ions w i t h i n  t h e  

. hab i ta t .  
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The M iss i ss ipp i  k i t e ,  a b i r d  o f  p rey  t h a t  i s  endangered i n  Tennessee, (13) 

ea ts  l a r g e  i nsec ts  and nests i n  t he  upper branches o f  l a r g e  t rees  30 t o  45 

cent imeters stem diameter and 30 meters t a l l .  (38) A t o t a l  o f  38 summer r e s i -  

dent  M iss i ss ipp i  k i t e s  were observed i n  t he  M i s s i s s i p p i  R iver  bottomlands 

from t h e  City o f  Memphis t o  the  nor thern  border  o f  t he  S ta te  o f  M i s s i s s i p p i  

du r ing  t h e  summer o f  1978. (38) Removal o f  dense stands o f  l a r g e  t r e e s  by 

logging,  e s p e c i a l l y  i n  mature bottomland f o r e s t ,  i s  t he  most impor tan t  reason 
(38) f o r  t h e  species'  endangerment i n  Tennessee. 

Both the  marsh and sharp-shinned hawks are  l i s t e d  as threatened i n  Tennessee. (13) 

The marsh hawk feeds on rodents i n  marshy and bottomland hab i ta t s .  The sharp- 

shinned hawk feeds on songbirds, small game b i r d s  and occas iona l ly  smail 

rodents. (31) The marsh hawk i s  a w i n t e r  res iden t  and the  sharp-shinned hawk 
(32) an occasional v i s i t o r  i n  Shelby County, Tennessee. 

The.swamp r a b b i t  and s i x - l i n e d  racerunner a re  l i s t e d  as r e q u i r i n g  spec ia l  

management. (I6) Swamp r a b b i t s  a re  most abundant i n  mature bottomland f o r e s t  

and a d j o i n i n g  edge h a b i t a t s  where they ea t  honeysuckle, grasses and forbs.  

Th is  h a b i t a t  occurs bo th  no r th  and south o f  the  s i t e .  The s i x - l i n e d  race- 

runner occurs on sandy dredge sediments and sandy f 1 oodpl a i  ns. Dredgi ng opera- 

t i o n s  prov ide  e x c e l l e n t  h a b i t a t  f o r  t h i s  species and are  an e f f e c t i v e  management ' '  

t o o l  t o  main ta in  h igh  populat ions.  S i x - l i n e d  racerunner popu la t ions  on dredge R . . . . . . . . . . . . . . . . . . . .  
sediment a re  est imated a t  4.4 a d u l t  i n d i v i d u a l s  p e r  hectare based on numbers R' . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - -  
observed per  f i e l d  sampl i n g  area ex t rapo la ted  t o  numbers per  hectare. - - - - - - - - - - -  - - - - - -  - - - - - - - - - - - - - - -  R 

The h a b i t a t  w i t h i n  3 k i lometers  o f  t h e  s i t e  t h a t  i s  most s e n s i t i v e  t o  d is turbance 

i s  mature bottomland f o r e s t .  This  f o r e s t  i s  home t o  the  bobcat, M iss i ss ipp i  

k i t e  and swamp r a b b i t  and i s . e x t e n s i v e l y  used by the.mars.h and sharp-shinned 

hawks. 

, . 
The p o r t i o n  o f  t he  meadow vegeta t ion  type most s e n s i t i v e  t o  d is turbance i s  

t h e  one formed by sandy dredging sediment extending a long Lake McKel lar from 

t h e  M iss i ss ipp i  R iver  t o  t he  eastern pen insu lar  t i p .  The s i x -1  i ned  racerunner 

i s  most abundant i n  t h i s  p o r t i o n  o f  the  meadow vegeta t ion  type. 

The s i t e  conta ins meadow and successional bottomland f o r e s t ,  h a b i t a t s  n o t  

c r i t i c a l  f o r  t he  endangered and threatened mammals and b i r d s .  
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3.7 AQUATIC ECOLOGY 

I 

This sect ion describes the e x i s t i n g  aquatic b ' io logical  communities i n  the 

major water bodies proximate t o  the proposed IFGDP s i t e ,  shown i n  Figure 

3-35. ..The major .water bodies considered are the Miss iss ipp i  River,and Lake 

McKel l a r .  

Descr ip t ion o f  major b i o l og i ca l  components o f  the aquatic ecosystems are based 

p r imar i  l y  on data obtained dur ing s i  te-speci f i c  f i e l d  surveys conducted by EIA 

dur ing May, Ju ly  and October 1978 and January 1979 (1978-79 surveys). Deta i led 

procedures and resu l t s  o f  these surveys are presented i n  Appendix 3E. Figure 

3-36 shows the approximate locat ions a t  which sampling was executed. Two 

sampling t ransects were establ ished out  from the eastern shorel ine o f  the 

Miss iss ipp i  River between r i v e r  mi les (RM) 725 and 727. One t ransect  (MR1) 

was upstream o f  the mouth o f  Lake McKellar, the second (MR2) was downstream o f  - 
Lake McKellar bu t  upstream o f  the e x i s t i n g  common discharge o f  the C i t y  o f  

Memphis sewage treatment p l a n t  (STP) and the Tennessee Val l e y  Author i ty '  s 

(TVA) A l len  Generating Plant. I n  Lake McKellar, t ransect  LMI extended from 

shore t o  shore i n  the Tennessee Chute ( the entrance t o  Lake McKellar) whi le  

LM2 extended across the t u rn i ng  basin dredged between the IFGDP s i t e  and the 

A1 1 en Generating 'Plant. These t ransects were establ  i shed w i t h  the i n ten t i on  

o f  prov id ing basel ine informat ion on e x i s t i n g  aquatic b i o t a  f o r  assessment of 

po ten t i a l  impacts attendant t o  MLGW's proposed p lant .  I n  the Miss iss ipp i  

River, MR1 was t o  serve as an upstream con t ro l ,  wh i le  MR2 was located i n  the 

po ten t i a l  discharge area. I n  Lake McKel l a r ,  t ransect  LM1 was pos i t ioned t o  be 

(1) representat ive of condi t ions i n  the Tennessee Chute proximate t o  the s i t e ,  

and (2) i n  an area p o t e n t i a l l y  a f fec ted  by placement o f  the product p ipe l ine.  

Transect LM2 was establ ished t o  provide'data i n  an area (1) representat ive of 

the backwater proximate t o  the s-ite, (2) p o t e n t i a l l y  a f fec ted  by coal-barge 

unloading operations and (3) where an in take might be located i f  Lake McKel l a r  

were t o  be used as a water source. 



Figure  3-35. Locat ion  o f  t he  Proposed IFGDP S i t e  
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F i gu re  3-36. Locat ion  o f  ~ a j o r  Transects (MRI, MR2, LMI , LM2) 
and S ta t i ons  (A,B,C) ' f o r  Sampling o f  Aquat ic  B i o t a  
Dur ing 1978-79 Surveys 



L im i ted  l i t e r a t u r e  i n fo rmat ion  on t h e  aquat ic  b i o t a  o f  Lake McKel lar and 

nearby sect ions o f  t he  M iss i ss ipp i  R iver  was a v a i l a b l e  and was used where 

p e r t i n e n t  t o  supplement data obta ined i ,n  t h e  1978-79. surveys. 
. . 

I n  each o f  t he  f o l l o w i n g  sect ions,  major b i o l o g i c a l  components o f  bo th  aquat ic  

'ecosystems (Miss iss ipp i  R iver  and Lake McKel lar) a t e  discussed. The r e l a t i o n -  

ships between these componen'ts a re  i l l u s t r a t e d  by a s i m p l i f i e d  food web, 

F igure 3-37. Th is  food web dep ic ts  genera l l y  app l icab le ,  major pathways o f  

energy t r a n s f e r  v i a  feeding r e l a t i o n s h i p s  i n  North American aquat ic  ecosystems; 

t h e  s p e c i f i c  food web f o r  a . p a r t i c u l a r  ecosystem w i l l  vary from t h i s  general 

f i g u r e ,  depending upon t h e  species present.  Producer components (phytoplankton, 

per iphyton,  macrophytes) are green p l a n t s  t h a t  f i x  l i g h t  energy from t h e  sun 

by means o f  photosynthesis. Except f o r  macrophytes, which are  seldom d i r e c t l y  

used as food, the  producers are  eaten by i nve r teb ra te  consumers (zooplankton 

and ben th i c  macroinvertebrates) which i n  t u r n  f a l l  p rey  t o  f i s h .  It can be 

seen t h a t  t he  composit ion o f  each component depends upon t h e  composit ion o f  

t h e  'components t o  which i t  i s  l i nked ,  and t h a t  a f u l l e r  understanding o f  t he  

aquat ic  ecosystem r e s u l t s  from a cons idera t ion  o f  a l l  t h e  components. 

3.7.1 M I S S I S S I P P I  R I V E R  

B i o t a  o f  t h e  M iss i ss ipp i  River ,  e s p e c i a l l y  t h e  middle M iss i ss ipp i  ( f rom 

~ a i r o ,  I 1  1 i n o i s ,  t o  Vicksburg, M iss i ss ipp i ) ,  a re  p o o r l y  known. (1 2) ~h~ 

f o l l o w i n g  discussions are based main ly  on the  seasonal 1978-79 surveys (Appen- 

d i x  3E) and on a study performed i n  1975 and 1976'~)  which inc luded an area 

( r i v e r  m i l e  723 t o  r i v e r  m i l e  731) proximate t o  t h e  proposed s i t e .  Sampling 

~ areas ( t ransects )  i n  the  M i s s i s s i p p i  R iver  used du r ing  t h e  1978-79 surveys 

were bo th  located along t h e  eastern shore o f  t he  r i v e r  (F igure 3-36) i n  r e l a -  

t i v e l y  p ro tec ted  areas w i t h  reduced water v e l o c i t i e s ,  a l though the  c u r r e n t  was 

s t i l l  such t h a t  t h e  r i v e r  bottom was predominantly sandy. R iver  banks were 

steep, sandy and vegetated w i t h  t rees  o r  grasses. Based upon t h e  l i m i t e d  
I 

i n fo rma t ion  ava i l ab le ,  t h e  b i o l o g i c a l  communities found near t h e  MLGW s i t e  are 

no t  unique i n  the  middle M iss i ss ipp i  River .  The b i o t a  descr ibed i n  t h e  f o l l o w i n g  

subsections i s  what would genera l l y  be expected i n  a la rge,  t u r b i d ,  s w i f t l y  
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F igure  3-37. Simp1 i f i e d  Aquatic Food' Web I l l u s t r a t i n g  Major Feeding Relat ionships 

Between B i o l o g i c a l  Componehts o f  Aquatic Ecosystems 



f lowing,  warmwater r i v e r :  macrophytes were absent, bottom fauna was depauperate, 

p lank ton was d iverse  b u t  r e l a t i v e l y  sparse and t h e  f i s h  community was a warm- 

water type dominated by rough and forage species. f 

3.7.1.1 FISH 
f 

I n  the  f o l l o w i n g  discussion, a d u l t  and j u v e n i l e  f i s h  are t r e a t e d  separa te ly  

from ichthyoplankton ( f i s h  eggs and larvae).  D i s t r i b u t i o n  . . o f  i ch thyop lank ton 

g ives  i n fo rmat ion  on reproduct ive  importance o f  an area t o  supplement i n f o r -  

mation on general community s t r u c t u r e  prov ided by c o l l e c t i o n s  o f  a d u l t s  and 

juven i les .  

3.7.1.1.1 ADULT AND JUVENILE FISH 

Adu l t  and j u v e n i l e  f i s h  were c o l l e c t e d  from t h e  M i s s i s s i p p i  River  du r ing  t h e  

1978-79 surveys on May 25, J u l y  17 t o  19 and October 17 t o  19, 1978, and 

January 12 t o  14, 1979 (Appendix 3E). C o l l e c t i o n  methods used were e l e c t r o -  

shocking and b a i t e d  hoop nets. 

Table 3-57 shows t h a t  a . t o t a l  o f  272 f i s h  o f  20 species, weighing 68,607 grams 

(151 pounds) were caught (see Appendix 3E, Sect ion 3 ~ .  3: 1.1). The most abundant 

f i s h  species c o l l e c t e d  was g i zza rd  shad (except i n  ~ h l ~  when i t  was absent 

from the  r i v e r  c o l l e c t i o n s ) ,  w h i l e  t h e  b u l k  o f  t h e  t o t a l  biomass was accounted 

f o r  by r i v e r  carpsucker and a r e l a t i v e l y  small number o f  bigmouth and b lack  

b u f f a l o ,  carp and f l a t h e a d  and channel c a t f i s h .  Few minnows o r  spo r t  f i s h  

species were encountered, and the re  appeared t o  be l i t t l e  d i f f e r e n c e  between 

catches a t  t h e  two M iss i ss ipp i  R iver  l oca t ions ,  upstream and downstream o f  

Lake McKel l a r .  

Hoop, g i l l  and trammel nets and bag seines were used t o  c o l l e c t  a d u l t  and 

j u v e n i l e  f i s h  from several areas o f  t he  M iss i ss ipp i  R iver  near West Memphis, 

Arkansas, and Memphis , Tennessee, dur ing  ,1975-76. (3) Table 3-58 summarizes 

t h e  catch. A t o t a l  o f  3171 f i s h  (47 species) was co l l ec ted ,  w i t h  dominant 



TABLE 3-5,7 

. - TOTAL NUMBER OF FISH COLLECTED I N  THE M I S S I S S I P P I  R IVER 

DURING MAY, JULY AND OCTOBER 1978 AND JANUARY 1979 SURVEYS 
I 

BY MEANS OF ELECTROSHOCKING AND HOOP NETS 

Percent 

0.4 

S c i e n t i f i c  Name Common Name Number 

A ther i  n i  dae 
Menidia audens Miss iss ipp i  s i l ve r s i des  

Catostomi dae 
Car i odes ca rp i  o 
h c J ! p r i n e l l u s  
fctiobus n iger  

River carpsuc ker 
Bigmouth b u f f a l o  
Black b u f f a l o  

Centrarchidae 
B l u e g i l l  
White crappie 

Lepomi s macrochi rus  
Pomoxi s annul a r i  s 

C l  upei dae 
A1 osa chrysochl o r i  s 
G o m a  cepedi anum 

Skip jack her r ing  
Gizzard shad 

Cyprinidae 
Carp 
Golden shiner 
Emerald s h i  ner 
River shiner 
Mimic shiner 

Notropi  s b.1 enni us 
Notropi s vol  u c e l l  us. 

Hiodonti'dae . . ' 

Hiodon alosoides' Go1 deye 

. I c t a l  ur idae 
I c t a l u rus  furcatus Blue c a t f i s h  
I c t a l  urus punctatus Channel c a t f i s h  
Pylodictus o l i v a r i s  F l a thead ' ca t f i sh  

Percichthyidae , , 

Morone chrysops. White bass 

Perc i dae 
S t i  zostedi on canadense Sauger 

Scicenidae 
.Apl odi  notus grunniens 

. TOTAL 

Freshwater drum 



TABLE 3-58 

TOTAL NUMBER OF FISH COLLECTED I N  THE M I S S I S S I P P I  RIVER NEAR 
\ 

1.. ; WEST MEMPHIS, ARKANSAS, DURING JUNE 1975 TO FEBRUARY 1976 SURVEYS 
USING GILL, TRAMMEL AND HOOP NETS AND BAG SEINES* I . .  :. 

S c i e n t i f i c  Name Common Name Number 

Aci penseri dae 
'Scaphi rhynchus platorynchus Shovel nose sturgeon 2 7 

Ami i dae 
Amia calva -- Bowfin 3 

Angui 1 1 i dae 
Angui 11 a ros t ra ta  American eel  

~ph redode r i  dae 
Aphredode.rus sayanus P i ra te  perch 2 

Ather i  ni.dae 
Labidesthes s icculus Brook s i  1 versides 1 

5 Menidia audeus Miss iss ipp i  s i l ve rs ides  

Catostomi dae 
River carpsucker 
Qu i l l back  
Smallmouth bu f f a l o  
Bigmouth bu f f a l o  
Black bu f f a l o  
Spotted sucker 

Percent 

I Centrarchidae 
- - ~ 

Lepomi's humi 1 i s Orangespotted sunf ish 7 7 .22 
12 Lepomi s macrochi rus B l  uegi 11 .4 

Pomoxi s. annul a r i  s White crappie 31 1 .O 

I Pomoxi s n i  gromacul atus Black crappie 4 .1 

Clupeidae 
A1 osa chrysochlor is 
Dorosoma cepedianum 
Dorosma petenense 

Skipjack her r ing  19 .6 
Gizzard shad 592 18.7 
Threadfin shad .- 34 1.1 

* Adapted from data i n  Reference 3. 

(Continued) 



TABLE 3-58 (Continued) 

S c i e n t i f i c  Name Common Name 
. . 

Cypri nidae 

Number Percent 

Carp 
S i  1 ver minnow 
Speckled chub 
S i  1 ver chub 
Go1 den shiner 
Emeral d shiner 
River shiner 
Red shiner 
S i  lverband shiner 
B lackta i  1 shiner 
Mimic shiner 
B u l l  head minnow Pi.eBhales v i g i l a x  

H i  odonti  dae 
Hiodon alosoides 
Aiodon terg isus 

Go1 deye 
Mooneye 

I c t a l  ur idae 
I c t a l  urus me1 as 
l c t a l  urus .TiZiT.osus 
l c t a l  orus punctatus 
hoturus f 1 avus 
P y l o d i c t i i Z E ' v a r i  s 

Black bul lhead 
Brown b u l l  head 
Channel c a t f i s h  
Stonecat. 
Flathead c a t f i s h  

Lepi sos te r i  dae 
Le isosteus osseus *  tomu us 

Longnose gar 
Shortno'se gar 

Percichthyidae , ' 

White bass , .  

Yellow bass - ' 

Morone' chrysops " ..  

Morone mississippiensis 

~ e r c i  dae 
' ~ i v e r  dar te r  
Sauger 

Perci  na' shumardi 
m e m a d e n s e  

Pol yodonti  dae 
Paddl e f  i s h 

Sci aeni dae 
Aplodi notus grunniens Freshwater drum 

TOTAL 



forms (those contr , ibut ing greater  than 5 percent o f  the t o t a l )  being the r i v e r  

shiner, g izzard  shad, r i v e r  carpsucker, channel c a t f i s h  and freshwater drum. 

Except f o r  the ca t f i sh ,  spor t  f i s h  were r e l a t i v e l y  uncommon, although substan- 

t i a l  numbers o f  sauger were al'so co l  1 ected. 

These co l l ec t i ons  i nd i ca te  t h a t  the f i s h  community o f  the M iss iss ipp i  R iver  i n  

p rox im i ty  t o  the proposed s i t e  i s  dominated by rough and forage f i s h ,  w i t h  

in f requent  occurrences o f  warmwater spor t  f i s h .  

3..7.1.1.2 ICHTHYOPLANKTON 

Ichthyoplankton ( f i s h  eggs and 1arvae)'were co l l ec ted  dur ing day l tgh t  a t  

approximately weekly i n t e r v a l s  from March 15 t o  June 15, 1978 (Appendix 3E). 

Th i r teen taxa o f  la rvae were i d e n t i f i e d  i n  samples from the M iss iss ipp i  

River,  w i t h  c l  upeids (g izzard shad, threadf  i n  shad, sk ip jack  her r ing)  , suckers 

and freshwater drum most abundant. Densi t ies were moderately low, averaging 9 

t o  15 la rvae per 100 cubic meters, w i t h  t ransect  MR1 (upstream o f  Lake McKel l a r )  

appearing t o  have s l i g h t l y  lower numbers than a t  MR2 (downstream o f  Lake 

McKel l a r ) .   onpa parametric s t a t i s t i c a l  t es t s  d isc losed no exceptional t rends i n  ' l a r v a l  dens i t i es  ca lcu la ted from catch data a t  these locat ions (Appendix 3E, 

Section 3E. 3.1.2). 

Compari son o f  one se t  o f  morni ng-eveni ng co l  1 e c t i  ons ind ica ted  no pronounced 

d i f fe rences i n  l a r v a l  densi ty  w i t h  t ime o f  day. 

I n  a study o f  ichthyoplankton i n  the  middle Miss iss ipp i  River performed i n  

1975 and 1976, (3) 25 taxa were 'i dent i  f i ed , w i  t h  domi nance by freshwater drum, 

c l  upeids, carp and minnows. Densi t ies reported f o r  the West Memphis, Arkansas, 

area were approximately fou r  times higher than those observed i n  the 1978-79 

surveys (Appendix 3E). Larval densi ty  was a1 so reported as be i  ng s i g n i f i c a n t l y  

lower i n  the West Memphis region o f  the r i v e r  than t h a t  observed 55 r i v e r  

mi les upstream, and s i g n i f i c a n t l y  greater  than dens i t i es  observed 100 mi les t o  

the south, near Greenvi l le ,  Miss iss ipp i .  



3.7.1.2 .BENTHIC MACROINVERTEBRATES 

The most poor l y  known b i o l og i ca l  group i n  the  middle and lowe,r Miss iss ipp i  

River i s  the benthic macroi nvertebrates, ) bottom-dwel 1 i ng i nvertebrate 

animals general l y  v i  s ib1 e t o  the unaided eye. Avai 1 able 1 i terature(2)  i n d i -  

.cates t h a t  . important forms present inc lude f l y  larvae (Diptera), mayfly nymphs 

(-Ephemeroptera) and' f i ngernai 1 clams (Sphaeri idae). Caddi s f  1 i e s  (Trichoptera) 

were notable f o r  t h e i r  absence from rou t i ne  co l  lec t ions.  (2) 

During the May, Ju ly ,  October and January 1978-79 surveys, benthic macroi nverte- 

brates were co l l ec ted  by ponar grab a t  th ree s ta t ions  along a t ransect  i n  the 

M iss iss ipp i  River upstream o f  Lake McKellar (MR1) and one downstream o f  Lake 

McKellar ( M R ~  i n  Figure 3-36). Seasonal and l oca l  v a r i a t i o n  i n  species . . . . 
composition and abundance was apparent (~ppend i x  3E, Section 3 ~ .  3.2); . I n  May, 

co l l ec t j ons  a t  MR'I were dominated by aquat ic  earthworms, wh i le  MR2 produced 

more i nsec t  larvae. Fauna was very sparse ' i n  Ju ly ,  when no animals were 

co l  1 ec ted  . . a t  MRI  . . , and very, few, (mainly i nsec t s  and the f i ngernai 1 clam Muscul i um 

transversum) were co l  l ec ted  a t  MR2. 1 n  the ~ c t o b e r  co l lec t idns ,  . . i nsec t  larvae 

(notably cadd i s f l i e s  o f  the f am i . 1~  ~ ~ d r o ~ s ~ c h i d a e ) ' w e r ~  . . abundant a t  MR2 and 

accounted f o r  the i a j 0 r i t . y  o f  organisms co l l ec ted  a t  M R I  (where t o t a l  densi- 

t i e s  remained low). A dec l ine i n  abundance was notable i n  ~ a h u a ~ ~ ,  w i t h  ' 

i n sec t  la rvae again dominating the  MR2 fauna as we l l  as the MRl -A  fauna, wh i le  

immature aquat ic  .earthworms comprised the e n t i r e  samples a t  MR1-B and C. 

Temporal va r i a t i ons  i n  dens i t i es  o f  the above co l l ec t i ons  seem t o  be r e l a t e d  

t o  a common l i f e  cyc le  f o r  insects,  i n  which t e r r e s t r i a l  adu l ts  occur dur ing 

the summer wh i le  autumn witnesses product ion o f  aquatic larvae. These larvae 

then dec l ine i n  abundance due t o  death by predat ion and other causes. (4) 

Bottom sediments were co l lec ted  dur ing the October 1978 survey f o r  analysis o f  

p a r t i c l e  s'ize d i s t r i b u t i o n  and organic content i n  an attempt t o  determine 

re l 'a t ionsh ips  between fauna and hab i ta t .  No d i s t i n c t  pat terns  were noted. 



Synoptic surveys o f  benthic macroinvertebrates using a Shipek corer  c a r r i e d  

out  i n  '1 975 and 1976 included a s i t e  near West .Memphis, Arkansas. (3) Tota l  

average dens i t i es  reported f o r  benthic fauna were f i v e  t o  ten times those 

reported from the 1978-79 surveys. This may have been due t o  the i nc l us i on  o f  

a va r i e t y  o f  hab i ta ts ,  i nc lud ing  qu ie t  backwaters, t h a t  provide b e t t e r  hab i ta ts  

f o r  benthic organisms than the unstable sandy bottoms observed a t  MR1 and MR2. 
. . ~ o m i  na'nt forms reported i n  the 1975-76 study were aquatic earthworms (01 i gochae- 

ta ) ,  cadd i s f l i e s  (Trichoptera), t r u e  f l i e s  (Diptera), clams (Pelecypoda) and 

. . mayfl i e s  (Ephemeroptera). It was a lso noted t h a t  the benthic fauna was more 

abundant and diverse a t  a c o l l e c t i o n  area 55 mi les upstream o f  the West Memphis 

area, wh i le  the fauna 100 mi les downstream was less  abundant and diverse. 

r 3.7.1.3 PLANKTON 

plankton i s  a generic term r e f e r r i n g  t o  small (general l y  microscopic) organisms 

t h a t  are found f r e e l y  f l o a t i n g  i n  the water column. Although' many forms are 

capable o f  behaviors (swimming, buoyancy con t ro l )  t h a t  a f f e c t  t h e i r  l o ca t i on  

i n  the water, t h e i r  small s i ze  makes t h e i r  d i s t r i b u t i o n  dependent mainly upon 

water currents.  The two main groups of p lankton ic  organisms are zooplankton 

(animals) and phytoplankton (p lants) .  Ichthyopl  ankton ( f i s h  eggs and larvae) 

are t rea ted  wi.th adu l t  and juven i le  f i s h  i n  Section 3.7.1.1. 

3.7.1.3.1 ZOOPLANKTON 

Zooplankton was sampled i n  May, Ju ly ,  October and January dur ing theA1978-79 

surveys i n  the Miss iss ipp i  River near Lake McKellar using s t r a t i f i e d  obl ique 

! 1 
tows w i t h  an 80 micron mesh plankton ne t  (Appendix 3E). Temporal v a r i a t i o n  i n  

zooplankton dens i ty  was apparent from these co l lec t ions .  Tota l  dens i ty  o f  

zooplankton var ied from about 300 organisms per cubic meter i n  Ju ly  and 

October downstream o f  the confluence w i t h  Lake McKellar (MR2) t o  over 8500 

organisms per cubic meter (MRI  ) i n  May. On t h e  whole, r o t i f e r s  (especial l y  

Brachionus and Keratel 1 a species) and copepods (naupl i i and Cyclops sp. )' 

dominated the co l lec t ions .  C i l i a t e s  (Carchesium sp.) were occasional ly  numerous 

. . a t  MR1, a1 though i n  general there  appeared t o  be 1 i ttl e d i f fe rence  between the 

two Miss iss ipp i  ~ i ' v e r  locat ions sampled. 



\ 
. . 

Dominant i oop lank to i  species reported(2) from t h e  middle and lower M iss iss ipp i  

River inc lude r o t i f e r s  o f  the  genera Kerate l la ,  Polyartha and Trichocerca, 

and copepods o f  the genera Cyclops, Euclops, Paracyclops and Diaptomus. 

An examination o f  the zooplankton near West Memphis, Arkansas, was inc luded i n  

a study o f  the b i o t a  o f  the middle M iss iss ipp i  River conducted i n  1975-76. (3) 

A cen t r i f uga l  pump was used t o  sample surface waters. Although the  dominant 

zooplankton groups were s i m i l a r  (copepods, espec ia l l y  naup l i i ,  and r o t i f e r s ) ,  

t o t a l  dens.i t i e s  (261,000 t o  over 3 m i  11 i o n  per cubic meter) were much higher 

than those found dur ing the 1978-79 surveys. The authors a lso noted t h a t  

t h e i r  dens i t i es  were higher than those observed f a r t h e r  south i n  the r i v e r .  (3) 

Populations of these microscopic p lan ts  are  the best  documented o f  a l l  

organisms i n  the Miss iss ipp i  River, due t o  U.S. Pub l ic  Heal th and 

U. S. Geological Survey (USGS)'~) sponsored studies. It i s  thought t h a t  

p r o d u c t i v i t y  o f  these organisms i s  severely r e s t r i c t e d  . .  by . the  h igh t u r b i d i t y  
(2) o f  the M iss iss ipp i  River, which reduces 1 i g h t  penetrat ion.  

. . 

I n  the  1958-61 study (a survey covering major water bodies country-wide) , (5) 
the  phytoplankton . , o f  the 'M iss iss ipp i  was reported t o  be dominated by diatoms. 

The . f i v e  . most common species were Melosi ra ambigua, Stephanodiscus hantzsch i i ,  

  el os i  r a  granulata, Stephanodi i cus  astraea v. m i  nu tu l  a and Cyc lo te l  l a  meneghiana. 

The ' t o t a l  dens i ty  o f  phytoplankton genera l ly  va r ied  between 300 and 3000 

u n i t s  per  m i l l i l i t e r ,  w i t h , a  t o t a l  range o f  100 t o  over 10,000 phytoplankton 

u n i t s  per  m i l l i l j t e r .  
,' . . 

L imi ted.phytoplankton data was gathered i n  associat ion w i t h  o ther  water q u a l i t y  

in format ion a t  the USGS gauging s t a t i o n  a t  Memphis, Tennessee ( r i v e r  m i l e  730). (6 

From November 1974 t o  S.eptember 1977, t o t a l  dens i ty  estimates ranged from 

approximately 1000 t o  26,000 c e l l s  per m i l l i l i t e r ,  w i t h  maxima occurr ing i n  

autumn and minima i n  winter .  Diatoms (espec ia l ly  the genera Melosi ra and 



Cyc lo te l l a )  genera l ly  dominated the co l lec t ions ,  al though occasional ly  green 

I algae (Scenedesmus sp., Tetrastrum sp.) o r  blue-greens (Anacystis sp., Lyngbya 

sp. ) were abundant. . . 

Subsurface phytoplankton samples co l lec ted  near West Memphis, Arkansas, i n  

1975 and 1976 (~ )  were a lso dominated by diatoms, fo l lowed by green algae and 

blue-green algae (dominant species were no t  reported). Total  dens i ty  va r ied  

from approximately 4000 organisms per m i l l i l i t e r  i n  February t o  near ly  25,000 

per m i l l i l i t e r  i n  August. 

~ u r i n ~  the  1978-79 surveys, phytoplankton was sampled by subsurface grabs a t  

two Miss iss ipp i  River t ransects  upstream and downstream o f  the confluence o f  

Lake McKellar (MR1 and MR2 on Figure 3-36) i n  May, J u l y  and October and January 

(Appendix 3E). Tota l  dens i ty  (number o f  c e l l s  per m i l l i l i t e r )  o f  i nd i v i dua l  

samples va r ied  from approximately 200 i n  January t o  over 1600 i n  October. 

Dominant taxa var ied w i t h  season, bu t  there appeared t o  be l i t t l e  d i f fe rence  

between sampling transects. I n  May, blue-green algae (Sch izothr ix  ca l c i co l a ,  

Aphanizomenon flos-aquae and O s c i l l a t o r i a  sp.) predominated, although diatoms 

(especial l y  Melosi r a  granulata) were a lso r e l a t i v e l y  abundant. I n  Ju ly ,  Melosi ra 

granu la ta  was the most abundant form, fo l lowed by the f l a g e l l a t e  Chroomonas 

sp.; blue-green algae, were sparse except f o r  an indeterminate form. October 

co l l ec t i ons  were most diverse, bu t  seemed t o  be dominated by green algae (espe- 

c i a l l y  Scenedesmus dimorphus, Actinastrum hantzschi i  and an un iden t i f i ed  

species), fo l lowed by the diatoms Cyc lo te l l a  meneghiana and Melosi ra granulata 

a n d  the blue-green alga ~ ~ h a n i z o n e n o n  f 10s-aquae. The sparse January co l  l e c t i ons  

were dominated by the blue-green Aphanizomenon flos-aquae and Schizsothr ix  

ca lc i co la .  These co l l ec t i ons  appear i n d i c a t i v e  o f  moderately o rgan ica l l y  

enriched water. 

3.7.1.4 PERIPHYTON 

Periphyton i s  a generic term t h a t  r e f e r s  t o  organisms l i v i n g  attached t o  

surfaces o f  submerged substrates such as p l a n t  stems, logs and rocks. I n  

p rac t i ce  i t  i s  usua l ly  the a lga l  component o f  t h i s  community t h a t  i s  o f  most 

i nterest .  



Periphyton o f  the ~i s s i  ssippi  has not  been addressed t o  any substant ia l .  degree. 

This community i s  probably very 1 im i ted  i n  extent  due t o  such fac to rs  as the 

t u r b i d i t y  o f  the water, which i n h i b i t s  photosynthesis, and the scouring ac t ion  

o f  t h i s  fast-moving r i v e r .  

Periphyton was scraped from natural  substrates i n  the Miss iss ipp i  River near 

the shorel ines o f  t ransects above and below the confluence o f  Lake McKellar 

(MRl  and MR2 i n  Figure 3-36) dur ing the Ju l y  1978 aquatic f i e l d  survey (Appen- 

d i x  3E). Tota l  densi ty var ied from approximately 20,000 t o  9 m i l l i o n  per iphyton 

u n i t s  (one ind iv idua l  , one colony o r  one f i lament o f  c e l l  s, depending upon the 

species) per 10.5 square centimeters. Transect MR2 samples were higher i n  
6 dens i ty  (mean o f  6.5 x 10 u n i t s  per  10.5 square centimeters) than those 

6 co l lec ted  a t  MR1 (mean 1.6 x 10 u n i t s  per  10.5 square centimeters). Diatoms 

dominated the samples, w i t h  an un iden t i f i ed  Navicul a species most s im i l a r  t o  

Navicula t r i punc ta ta  var. schizonemoides the most abundant form., The blue- 

green a.lga Sch izothr ix  ca l c i co l a  was. a lso moderately abundant, as were c e r t a i n  

green a1 gae ( M i  crospora stagnarum and S t i  geocl oneum sp. ) a t  MR1. 

. . - .  
I n  general ,, these assemblages appear i nd i ca t i ve  o f  s l  i g h t l y  a1 ka l  i ne water and 

. . 

moderate t o  hi'gh l eve l s  o f  organic enrichment. 

NO macrophytes ( la rger  aquatic p lants)  were observed growing i n  the water o f  

the Miss iss ipp i  River dur ing the 1978-79 surveys. The scouring ac t ion  o f  the 

water current ,  the c h a r a c t e r i s t i c a l l y  f 1 uctuat ing water 1 eve1 s and the h igh 

t u r b i d i t y  .o f  the ~ i s s i s s i p p i  make i t unsui table f o r  such organisms. 

3.7.2 LAKE MCKELLAR 

I 

L i t e ra tu re  informat ion on the aquatic organisms o f  Lake McKellar i s  very 

sparse. This sect ion describes the resu l t s  o f  s i t e - spec i f i c  1978-79 surveys 

conducted dur ing May, Ju ly  and October 1978 and January 1979 (de ta i l s  of 

surveys are presented i n  Appendix 3E). Also discussed i s  informat ion from 



, 
studies conducted r e l a t i v e  t o  the  Tennessee Val l e y  Au thor i t y '  s A1 1 en Generati ng 

Plant ,  southeast o f  the pr0pose.d IFGDP s i t e  (see Figures 3-35 and 3-36). 

Approximate locat ions o f  sampling t ransects and s ta t i ons  used dur ing 1978-79 

surv&s i n  Lake McKellar are shown i n  Figure 3-36 (precise locat ions var ied 

somewhat w i t h  parameter and water l eve l ,  see Appendix 3E). Transect LM1 

extended across the entrance t o  Lake McKellar, known as the Tennessee Chute, 

adjacent t o  the  northern border o f  the proposed s i t e .  The U.S. Army  Corps of 

Engineers r o u t i n e l y  dredges t h i s  waterway t o  mainta in a nav igat ion channel 
9 ---into Memphis Harbor (Figure 3-35). Banks have gradual slopes w i t h  farmland t o  

the no r t h  and a wooded area t o  the south. 

Transect LM2 was located across a dredged area south o f  the proposed s i t e ,  

between the s i t e  and the  A1 l e n  Generating Plant. This waterway i s  used as a 

- t u r n i n g  basin f o r  wa te rc ra f t  supplying mater ia ls  t o  the generat ing p lan t .  

Shorelines are sandy, steep on . t he  nor th  and gen t l y  s lop ing on the south. A 

heav i l y  wooded area, o f t en  inundated w i t h  water, borders t h i s  bas in ' s  western 

edge. . . 

I n  general, the b i o t a  o f  Lake McKellar (described below) i s  cha rac te r i s t i c  of 

warm backwaters, w i t h  regu lar  dredging a f f e c t i n g  some components o f  the ecosys- 

tem. The f i s h  community i s  a var ied,  warmwater type dominated by rough and 

forage f i sh ,  although a number o f  s p o r t f i s h  are a lso present. Lower water 

v e l o c i t i e s  a l low more abundant and diverse bottom-dwell ing fauna and zooplank- 

ton  assemblages than i n  the M iss iss ipp i  River, bu t  a l l  types o f  vegetat ion are 

r e s t r i c t e d  by the reduced l i g h t  penet ra t ion due t o  h igh t u r b i d i t y  (see Appen- 

d i x  3A). 

3.7.2.1 FISH 

As i n  Section* 3.7.1.1, d iscussion o f  adu l t  and j uven i l e  f i s h  o f  Lake McKel l a r  

i s  separated from t h a t  o f  ichthyoplankton. 



3.7.2.1.1 .ADULT AND'JUVENILE FISH 

Adul t  and juven i le  f i s h  were co l lec ted  quar te r l y  (May, Ju ly ,  October and 

January) dur ing the 1978-79 surveys i n  shore1 ine  areas o f  the Tennessee Chute 

(LM1) and t u rn i ng  basin (LM2), using g i l l  nets and an electroshocker (Appendix 

3E). Table 3-59 summarizes the numerical catch, l i s t i n g  a t o t a l  o f  988 f i s h  

represent ing 37 species. These f i s h  weighed a t o t a l  o f  177,146 grams (390 

pounds). Gizzard shad was the most abundant f i s h  species co l  1 ected, c o n t r i  buL 

t i n g  an average o f  55 percent o f  the t o t a l  number o f  f i s h ,  fo l lowed by thread- 

f i n  shad (8.2 percent) and longear sunfish (6.3 percent). A number o f  spor t  

f i s h  species were co l lec ted,  i nc lud ing  largemouth bass, sauger, wh i te  bass-,,. 

ye l low bass, channel ca t f i sh ,  sunf ish  and crappies. 

Tab1 e 3-59 suggests some d i f fe rences between t ransects  , w i t h  LM2 accounting 

f o r . 6 1  percent o f  the catch and LM1 on ly .39  percent. This appears t o  be due 

t o  some d i f fe rences among less  abundant taxa, notably the  greater  catches o f  

longear sunfish, largemouth bass, b l u e g i l l  and whi te  crappie i n  the t u rn i ng  

basin (LMZ). Furthermore, i n  th ree  seasons out  o f  four ,  s t a t i o n  LM2-A (northern 

shore l ine o f  the. t u rn i ng  basin) y ie lded  subs tan t i a l l y  more f i s h  than LM2-B 

(Appendix 3E, Section 3E.3.1.1). 

. . 
some seasonal v a r i a t i o n  i n  catches was noticeable. Ju l y  co l l ec t i ons  had more 

species {ha" others, and January co l  1 e c t i  ons consisted predominantly o f  re1 a- 

t i v e l y  low numbers o f  l a rge r  f i s h ,  especia l ly  bigmouth bu f fa lo .  I n  general, 

however, the predominance o f  g izzard shad and, i n  the t u rn i ng  basin, centrar-  

chids (sunf ish)  was r e l a t i v e l y  consistent .  

S i m i l a r i t y  between s ta t ions  w i t h i n  each season was analyzed using c l u s t e r  

ana lys is  (Appendix 3E, Section 3E. 3.1.1 ). Sta t ions (A and C) w i t h i n  t ransects 

c lus tered together, except dur ing October when much v a r i a t i o n  i n  .species 

composition between i t a t i o n s  was evident. 

F i sh  impingement a t  the A l l en  Generating P lant  was studied from August 1974 t o  

Ju l y  1976. (7) Fish were co l l ec ted  from t r a v e l i n g  screens a t  the water i n take  



TABLE 3-59 . . 

TOTAL NUMBER OF FISH COLLECTED I N  LAKE MCKELLAR DURING 

MAY, JULY AND OCTOBER 1978 AND JANUARY 1979 SURVEYS 

BY MEANS OF ELECTROSHOCKING AND GILL NETS 

Location* 
LM1 LM2 Tota l  

Common Name Number Percent Number Percent Number Percent 

. Brook s i  1 ve rs i  de 1 .  0.3 4 0.7 5 0.5 , 
Miss iss ipp i  s i l ve rs ide .  8 2.1 2 2 3.6 . 30 - 3.0 

River carpsucker 
Q u i l l  back 
Smal lmouth buffalo 
Bigmouth b u f f a l o  
Black bu f f a l o  

F l  i e r  . . 

. Green sunf ish 
Orangespotted sunf ish 
B l  uegi 11 
Do l l a r  sunf ish 
Longear sunf ish 
Redear sunf ish 
Largemouth bass 
White crappie 
B l  ac k crappie 

Skipjack her r ing  
Gizzard shad 
Threadf i n shad 

Carp 
Go1 den sh iner '  
Emerald shiner 
Red shiner 
Silverband shiner 
B u l l  head m i  nnow 

Go1 deye 

Blue c a t f i s h  
Channel c a t f i s h  
Flathead c a t f i s h  

Spotted gar 
Shortnose gar 

Rainbow smelt 

(Continued) 



TABLE 3-59 (Conti nued) 

Location* 
I . a n  T - A - 1  LM1 LNL - -. I U L Q I  

Common Name Nurnt: n h ~ r  Percent fer - Percent Number Percent Nur..--. 

White bass 
Ye1 low bass 

Sauger 7 1.8 8 1.3 15 1.5 ., 
Freshwater drum - i 2 - 3.1 - 2 - 0.3 14 1.4 

'TOTAL 385 1'00.6 603 101.0 988 99.7 

* see Figure 3-36 f o r  approximate locat ions,  and 
Appendix 3E, Sectio-n 3E.3 ,I. 1 f o r  detai  1s. 



o f  t,he p l a n t  near the  mouth o f  the t u rn i ng  basin (east o f  LM2 i n  Figure 

3-36). Threadf in shad and g izzard shad accounted f o r  92.5 percent o f  the 

t o t a l  number o f  f i s h  impinged, wh i le  freshwater drum made up 5.4 percent o f  

the t o t a l .  Other f i s h  species, most o f  which were a lso  co l lec ted  dur ing the 

1978-79 surveys and i n  o ther  studies o f  the area (see Tables 3-57, 3-58 and 

3-59), were impinged i n  r e l a t i v e l y  low numbers. It was a lso noted t h a t  young 

o f  the year padd le f ish  comprised a  substant ia l  p ropor t ion  o f  the catch. These 

, d a t a  i nd i ca te  t h a t  the tu rn ing  basin contains a  v a r i e t y  o f  f i s h  species w i t h  

domination 'by the shads. 

I n  summary, ava i lab le  in format ion ind icates  t h a t  Lake McKellar harbors a  

var ied assemblage o f  warmwater f ishes,  predominantly forage f i sh such as 

shads. Several s p o r t f i s h  species occur, al though on ly  members o f  the  sunf ish  

fami l y  (small sunfishes, crappie, largemouth bass) appear t o  make a  more than 

minor con t r i bu t i on  '.to the t o t a l  fauna. 
I 

3.7.2.1.2 ICHTHYOPLANKTON 

. . 

F ish  eggs and larvae were co l lec ted  near both  shorel ines o f  each t ransec t  i n  

Lake McKellar (LM1 and LM2 on Figure 3-36) dur ing the  1978-79 surveys (Appendix 

3E). Samples were co l lec ted  dur ing day l i gh t  hours 14 times from March 15 t o  

June 15. No larvae appeared u n t i l  A p r i l  5, when one sucker l a r v a  was caught 

a t  the southern s t a t i o n  (C) o f  LM1. Over the per iod  from A p r i l  5  t o  June 15, 

the average dens i ty  was approximately 17 eggs and larvae per 100 cubic meters. 

Nonparametri c  s t a t i s t i c a l  t es t s  were appl i ed t o  ca lcu la ted  dens i t i es  o f  t o t a l  

catch and selected s ing le  taxa t o  compare sampling locat ions (Appendix 3E, 

Section 3E.3.1.2. No s i g n i f i c a n t  d i f fe rences were observed 'between s ta t ions  

fo r  t o t a l  catch. S im i l a r l y ,  ne i the r  the predominant taxon ( the g izzard shad, 

th read f in  shad, sk ip jack  her r ing  group) nor freshwater drum exh ib i ted  d i f f e r -  

ences between s ta t ions.  Larvae o f  the sunf ish fami l y  (largemouth bass and 

crappie as we l l  as common sunfishes) were s i g n i f i c a n t l y  more abundant i n  the 

t u rn i ng  basin (LM2 area), wh i le  sucker la rvae were absent from t h a t  area. The 

observation t h a t  a l l  f i s h  eggs co l lec ted  were from the Tennessee Chute area 

(LM1) was s t a t i s t i c a l l y  untestable due t o  the small number o f  times they were 

encountered. 



A s i ng l e  dawn-dusk comparison survey was performed on Ju ly  8, 1978 (Appendix 

3E). A s ing le  comparison cannot be considered de f i n i t i ve ,  b u t  the  fo l l ow ing  

observations 'were made: (1) no d i f fe rences were noted between day and n i gh t  

samples a t  LM1 (Tennessee Chute), (2) l a r v a l  dens i t i es  a t  LM2-A and LM2-C 

dur ing the day we re  s i m i l a r  t o  each o ther  and about double those a t  the LMI 

s ta t ions  (due t o  a substant ia l  con t r i bu t i on  t o  catches a t  the  LM2 s ta t ions  by 

sunf ish  l a r vae j  and (3) a 10- t o  15- fo ld  increase i n  ca lcu la ted  dens i t i es  

occurred a t .  n i gh t  a t  LM2, due t o  increased catches o f  both c l  upeids and sunf ish  

1 arvae. 

Ichthyoplankton i n  Lake McKel l a r  was studied i n  Apr i  1 t o  J u l y  1975 as p a r t  o f  

a 316(b) demonstration f o r  the  A l l en  Generating Plant. (8) As i n  the  1978-79 

surveys, samples taken from Lake McKellar were dominated by clupeidae larvae, 

fo l lowed by freshwater. drum. Minnow, sucker and sunf ish  la rvae were minor 

components o f  the  catch. Densi t ies reported i n  the  study were s l i g h t l y  higher 

than those observed, dur ing the 1978-79 surveys (up t o  100+ organisms per 100 

cubic meters). 
- . . _  . .  

The moderately h igh dens i t i es  o f  la rvae co l l ec ted  i nd i ca te  t h a t  Lake McKellar 

serves as a nursery,area f o r  a number o f  forage f i s h  species as we l l  as some 
. . 

commercial l y  a t t r a c t i v e  species (i . e. , freshwater drum, paddl e f  i sh). I n  

add i t ion ,  data from the 1978-79 surveys i nd i ca te  t h a t  the t u rn i ng  basin area 

(,LM2) i s  a sunf ish  nursery area. There i s  no evidence i n d i c a t i n g  the  lake i s  

an, important  gamefish nursery area. 

3.7.2.2. .BENT@ MACROINVERTEBRATES 

Bottom-duel 1 i ng inver tebra te  animals were s,ampl ed from Lake McKel 1 a r  dur ing 

the  1978-79 surveys i n  May, Ju ly ,  October and January (Appendix 3E). Ponar 

grab was used t o  ' c o l l e c t  samples a t  each of th ree s ta t ions  (A, B, C) across 

t ransects  LM1 and LM2 (Figure 3-36). Bottom sediments were a lso co l lec ted  

dur ing the October survey f o r  ana lys is  o f  p a r t i c l e  s ize  d i s t r i b u t i o n  and 

organic content. 



I 

Col'l e c t i  ons were dominated by aquat ic  earthworms (Tubi f i c i  dae) , especi a1 l y  

I immature forms (Appendix 3E, Section 3E.3.2). Appreciable numbers o f  aquat ic  

I insects  were a lso co l lec ted,  notably nonb i t ing  midge (Chironomidae) and phantom 

I , .  midge .(Chaoboridae) 1 arvae. Small numbers o f  burrowing mayf 1 i es (Ephemeridae) 

were a1 so ' found. ' ~ i  ngernai 1 clams (Muscul i um spp. ) and o ther  moll  usks were 

a1 so co l  1 ected, b u t  on ly  a t  t ransect  LMl . Most o f  these organisms .charac- 

t e r i s t i c a l l y  burrow i n t o  s o f t  sediments and feed'on d e t r i t u s ,  which was 

substant iated by sediment analyses. Sandy-si l t y  bottoms predominated i n  Lake 

McKel l a r ,  w i t h  organic contents genera l ly  below 30 percent  o f  t o t a l  weight. 

Total  dens i ty  o f  organisms was usua l ly  greater  than t h a t  i n  the  M iss iss ipp i  

I. River, ranging from 6 t o  over 5000 organisms per square meter o f  bottom, w i t h  

I considerable v a r i a t i o n  between samples (Appendix 3E). Few gene ra l i t i e s  

I emerged from the data, except t h a t  benthic populat ions appeared depressed 

I dur ing the  January c o l l e c t i o n  period. I n  add i t ion ,  seasonal c l u s t e r  analyses 

I o f  ind ices o f  s i m i l a r i t y  between samples (based on species composition and 

abundance) ind ica ted  t h a t  samples from near the nor th  and south shores o f  the  

t u rn i ng  bas in  (LM2-A and LM2-C) were usua l l y  q u i t e  simi 1 a r  (Appendix 3E, 

I Section 3E.3.2). These analyses a lso supported the general impression of 

v a r i  abi  1 i t y  among samples. 

3.7.2.3 ' PLANKTON 

As i n  Section 3.7.1.3, the plankton o f  Lake McKellar i s  separated i n t o  animals 

(zooplankton) and p lan ts  (phytoplankton) f o r  discuss ion. 

3.7.2.3.1 ZOOPLANKTON 

Eighty-micron mesh plankton nets were towed i n  a s t r a t i f i e d  obl ique fashion i n  

mid-channel near t ransects LM1 and LM2 dur ing the 1978-79 surveys conducted i n  

May, Ju ly ,  October and January (Appendix 3E). Total  dens i ty  o f  zooplankters 

var ied from 10,000 t o  near ly 200,000 organisms per cubic meter and were 

always considerably higher than those observed i n  the  Miss iss ipp i  River. 

Dens i t ies  were highest  i n  May and J u l y  and decl ined i n  the October and again 



i n  the January sampl'es. Densi t ies were several times higher a t  t ransect  LM2 

( tu rn ing  basin) than a t  LM1 (Tennessee Chute),' except i n  January when dens i t ies  

we res im i l a r .  . . 
. . 

 omi in ant forms. were general ly  s im i l a r  between s ta t ions bu t  showed seasonal 

var ia t ions.  Copepod naupl ii (very young stages) was usual ly  the most 

abundant taxon. I n  May, immature copepods (espec ia l ly  Cyclops sp.) and the 

cladocerans Daphnia.parvula and Bosmina l o n g i r o s t r i s  were a lso abundant. I n  

July, r o t i  f e r s  i ncrea~ed  i n  abundance (notably Conochi 1 us un icorn i  s , Pedal i a  

m i  r a  and Keratel 1 a cochl ea r i  s) as most crustaceans decl i ned. The c1 adoceran - 
Diaphanosoma 1 euchtenbergianum, however., was abundant. c i  1 i a t e  , Codonel 1 a 

sp., a lso was abundant a t  LM2. Most o f  these organisms are r e l a t i v e l y  small 

forms, suggesting t h a t  increased f i s h  predat ion on l a rge r  forms dur ing the 

warm months . .  may have been. a f f e c t i n g  ',zooplankton c o k u n i t y  structure.  (9) 

I n  October, crustaceans such as Bosmina l o n g i r o s t r i s  and juven i le  Diaptomus 

sp. increased i n  abundance a t  LM2, bu t  no t  a t  LM1, whi le  naupl i i and r o t i f e r  

dens i t ies  remained high. January co l lec t ions  showed an. overa l l  decl i ne i n  

zooplankton abundance as r o t i  f e r  , cladoceran. and ( to .  a 1 esser extent)  copepod 
. . 

populat ions reacted t o  cooler  wi,nter temper.atures. The c i l i a t e .  Carchesium 

sp. was abundant i n  one 'sample from t ransect  LM1.. 

Zooplankton entrainment .. . a t  TVA' s A1 1 en Generating P lant  was monitored on May 

21 and 22, 1974,* p rov id ing  some add i t i ona l  informat ion on the populat ions i n  

Lake McKellar. Results were s i m i l a r  t o  those obtained dur ing the 1978-79 

surveys: . densi ty estimates ranged from 37,000 t o  70,000 organisms per  cubic 
, . 

meter, wifh dominance by immature copepods and immature Daphnia sp. 

I n  summary, the zooplankton o f  Lake McKel l a r  i s  abundant and general ly  

dominated by crustaceans ( c l  adocerans and copepods). Rot i  f e r s  and c i  1 i ates 

are o c c a s i ~ n a l l y  abundant. 

* 'unpubl i shed data, D. Dycus , Tennessee Val 1 ey Author i ty  



3.7.2.3.2 PHYTOPLANKTON 

Water was co l  1 ected from subsurface, m i  d-depth and near-bottom a t .  mid- 

channel o f  t ransects LMl and LM2 dur ing the qua r t e r l y  1978-79 surveys (Ap- 

pendix 3E). A mixed assemblage o f  diatoms, green algae, blue-green algae 

and a v a r i e t y  o f  other smaller groups (cryptomonads, eugleno'ids, e tc . )  was 

found, w i t h  seasonal and spa t i a l  v a r i a t i o n  ' i n  communi t y  composition. 

I n  the  May 1978 samples, dens i t i es  averaged 493 organisms per  m i l l i l i t e r ,  w i t h  

the f 1 age1 1 a te  Cryptomonas ovata dominant. Densi t ies were higher i n  the  Ju l y  

samples , averaging 3523 organisms per m i  11 i 1 i t e r ;  the  b l  ue-green a1 ga Schi zo- 

t h r i x  c a l c i c o l a  predominated. I n  October, dens i t i es  f e l l  t o  an average o f  1823 

organisms per m i  11 i 1 i t e r  sampled, w i t h  a v a r i e t y  o f  a l ga l  types commonly 

encountered. Schi zo th r i x  ca l  c i  co l  a again dominated the re1 a t i  ve ly  sparse 

samples (average 251 organisms per m i l l i l i t e r )  co l l ec ted  i n  January 1979. I n  

a l l  o f  the co l lec t ions ,  a number o f  o ther  species were we l l  represented, 

i n c l u d i n g  Cyc lo te l l a  meneghiana, Melosi ra granulata, - M. binderana;Stephanodis- 

cus hantzschi i , ~cenedesmus dimorphus, 5. quadricauda, Aphani zomenon f 10s-. - 
aquae, Ac t i  nastrum hantzschi i and Chroomonas sp. 

. . 

These phytoplankton assemblages are genera l ly  i n d i c a t i v e  o f  moderate l eve l s  of' 

organic enrichment. 

3.7.2.4 PERIPHYTON 

The per iphyton community ' i n  Lake McKel l a r  was sampled i n  J u l y  1978 (Appendix 

3E). Samples were scraped from predominant natura l  substrates (submerged 

t r e e  stumps, trunks, e tc . ) .on the shorel ines adjacent t o  the  proposed s i t e  

(LM1-C and LM2-A i n  Figure.3-36). 

A t o t a l  of 59 taxa were co l l ec ted  i n  Lake McKel l a r ,  52 o f  which were' diatoms 

(Appendix 3E, Section 3E.3.5). An un iden t i f i ed  member o f  t he  genus Navicula 

dominated a l l  samples. This species appeared t o  be most s i m i l a r  t o  Navicula 



t r i punc ta ta  var. schizonemoides ,* which i s  considered t o  p re fe r  water w i t h  a 

f a j r l y .  h igh mineral content. The green alga Oedogoni um sp. and the blue-green 

O s c i l l a t o r i a  sp. were l o c a l l y  abundant taxa. Other commonly encountered 

species were the diatoms Cyc lo te l la  meneghiana, - C. s t e l l i g e r a ,  Gomphonema 

parvulum, Melosira distans, - M. granulata, N i tzsch ia  palea and Stephanodiscus 

astraea var. minutula. There were only minor va r ia t ions  i n  species composition 

o f  co l l ec t i ons  between stat ions.  

I n  general, the per iphyton community i n  Lake McKellar was i n d i c a t i v e  o f  s l i g h t l y  

a1 ka l  ine, moderately t o  h igh ly  organical ' ly  enriched condit ions. 

3.7.2.5 MACROPHYTES 
I 

No la rger  aquatic p l an t s  were observed o r  co l lec ted  from Lake McKellar i n  the 
. . 

v i c i n i t y  o f  t ransects LM1 and LM2 dur ing the 1978-79 surveys (Appendix 3E). 

Lake f luc tua t ions  and h igh t u r b i d i t y  probably i n h i b i t  these organisms. 

. .  . . < 

3 . 7 . 3  ' THREATENED AND ENDANGERED AQUATIC SPECIES . . 

No species included i n  e i t h e r  the  U.S. F ish and W i l d l i f e  ~ e r v i c e ' s ( l O )  o r  the 

Tennessee W i  1 d l  i f e  Resources Agency's 1 i s t  o f  threatened and endangered 

species were encountered i n  Lake McKellar o r  the Miss iss ipp i  River dur ing the 

1978-79 surveys, nor were any noted i n  other studies reported upon here. 

* Based on in format ion from personal communication between .D. 3. Wagner, EIA, 
and R. Lowe, Bowling Green State Un ive rs i t y ,  May 9, 1979. 

. . 
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3.8 LAND USE CHARACTERISTICS 

I n  t h i s  sect ion, land use i s  examined f o r  )both the s i t e  and the surrounding 
4 

reg ion (Shelby County). Land use con t ro l s  app l icab le  t o  the s i t e  are a lso 

discussed. 

3.8.1 EXISTING AND PROJECTED SITE LAND USE 

The s i t e  i s  owned by 'MLGW, bu t  i s  cu r ren t l y  no t  i n  product ive use. Under 

cu r ren t  zoning c l ass i f i ca t i ons ,  the s i t e  i s  w i t h i n  an M-3 o r  heavy i n d u s t r i a l  

d i s t r i c t .  Other i n d u s t r i a l  f a c i l i t i e s  are adjacent t o  the s i t e  such as the  

~ l l e n  Generating P lant  and T. E. Maxson wastewater Treatment Plant. The M-3 

c l a s s i f i c a t i o n  extends t o  the areas south o f  the s i t e  which make up the Frank 

C. Pidgeon I n d u s t r i a l  Park. Figure 3-38 depicts the zoning c l a s s i f i c a t i o n s  

i n  the immediate v i c i n i t y  o f  the  s i t e .  I n  1977, a r epo r t  prepared f o r  the 

M i  ssissippi-Arkansas-Tennessee Counci 1 o f  Governments p ro jec ted  land 'use a t  
(1 the  s i t e ,  as nonurban. 

3.8.2 EXISTING AND PROJECTED REGIONAL LAND USES 

I n  t h i s  sect ion, reg iona l  (i .e. , Shelby County) land uses are discussed 

ca tegor i ca l l y .  . . 

The primary urbanized area w i t h i n  Shelby County i s  the Ci ty.  o f  Memphis. I n  

1970, Memphis accounted f o r  37 percent o f  the '  county's area (281 o f  755 square 

m $ l  es). Other urbanized areas (1970 populati,on o f  2500 o r  greater)  i n  

she1 by ~ o u n t y  inc lude the  c i t i e s  o f  Col 1 i e r v i  11 e, ~ermantown and M i  11 i ngton. (3) 

I f  populat ion change fo l lows pro jec ted trends w i t h i n  the county, an increas ing 

- , share. o f  urbanized land w i l l  r e su l t .  



Presidents Island 

F igu re  3-38. Zoning C1,ass i f i ca t ions  i n  t h e  V i c i n i t y  o f  t h e  IFGDP S i t e  



. . 

3.8.2.2' INDUSTRIAL LAND USE 

A wide range o f  i n d u s t r i a l  s i tes ,  ' bo th  pub l i c  and p r i va te ,  are  found w i t h i n  

Memphis and Shefby County., Ex i s t i ng  and f u tu re  i n d u s t r i a l  s i t e s  are a lso 

numerous i n  the general v i c i n i t y  o f  the IFGDP s i t e :  the Presidents I s l and  

, Complex,  rank C. Pidgeon I n d u s t r i a l  Park and R i  vergate I n d u s t r i a l  Complex and 

others. These f a c i l i t i e s  are shown i n  Figure 3-39.. Major growth i s  p ro jec ted  

t o  take place i n  i n d u s t r i a l  land use over the next  two decades. By the  mid- 

19901s, t h i s  land use category i s  expected t o  double i n  area i n  Shelby County. * 

3.8.2.3 AGRICULTURE 

Agr icu l tura l . .  land use i s  a primary cons t i tuen t  o f  the regional  economy. I n  

1974, near ly,  . 228,000 . acres o r  47.2 percent, o f  Shelby County's t o t a l  area of 

483,000 acres consisted o f  farms. ,The amount of farmland i s  down from 1969, 

when i t t o t a l e d  over 249,000 acres, o r  51.5.percent. Primary crops i n  the 

county are s,oybeans, . and . cotton, . . w i t h  substant ia l  l y ,  less  impo,rtance. placed on 

l i v e s t o c k ,  vegetables and corn.. The major markets, f o r  soybeans a n d c o t t o n  are 

w i t h i n  the ~ e m ~ h i s ' - ~ h e l  by County reg ion .  ** 
. .  . 

3.8.3 LAND USE CONTROLS , 

-\ 

Primary ldnd use con t ro l s  a f f e c t i n g  the IFGDP s i t e  are the zoning regu la t ions 

prepared by the Memphis and Shelby County Planning Commission. Development and 

use of0 land i n  the county are regu la ted according t o  the s p e c i f i c  d i s t r i c t  zon- 

i n g  assigned t o  an area. Sixteen zoning c l a s s i f i c a t i o n s  are i n  use i n  the county, 

covering r es i den t i a l  d i s t r i c t s ,  o f f i c e  d i s t r i c t s ,  shopping/commercial d i s t r i c t s ,  

wholesale d i s t r i c t s ,  i n d u s t r i a l  d i s t r i c t s  and a g r i c u l t u r a l  d i s t r i c t s .  As men- 

t i oned  e a r l i e r ,  the s i t e  i s  i n  a d i s t r i c t  zoned f o r  heavy i 'ndust r ia l  use (M-3). 

* Based on unpubl ished data through Memphis Sta te  .Un ivers i ty ,  Bureau of 
Business and Economic Research from Miss iss ipp i  -Arkansas-Tennessee Counci 1 
o f  Governments and Memphis Del ta  Development D i s t r i c t ,  Memphis, Tennessee, 

. 1978. , . 

** Based on personal communication between G. C. Pangburn, EIA, and R. W i l  kerson, 
She1 by Ag r i cu l t u ra l  Extension Service, June 18, 1979. 



presidents island 

Major I n d u s t r i a l  

F igure  3-39. Major I n d u s t r i a l  S i t e s  i n  Proximity t o  the IFGDP S i t e  





3.9 DEMOGRAPHIC AND SOCIOECONOMIC CHARACTERISTICS 

The purpose o f  t h i s  sect ion i s  t o  provide an understanding o f  socioeconomic 

cond i t ions .and t rends needed f o r  p red i c t i ng  the impact o f  const ruc t ion and 

operat ion o f  the IFGDP. The socioeconomic sect ion o f  t h i s  r epo r t  w i  11 ' examine 

data from a two- t ie red study area. Assessments o f  the general l abor  force i n  

the area, the  general avai l a b i  1 i t y  .o f  housing accommodations i n  the area and 
I 

a c c e s s i b i l i t y  t o  the cons' t ruct ion s i t e  a re  the c r i t e r i a  f o r  determining the 

study area. Based on these fac tors ,  the f i r s t  t i e r  was selected t o  be Shelby 

County, Tennessee. This immediate area i s  where most o f  the socioeconomic 

. impact  from the const ruc t ion and operat ion o f  the proposed f a c i l i t y  w i l l  f a l l .  

Also considered i s  a second t i e r ,  as p a r t  o f  the general study area i n  t h i s  

analysis, the Memphis Standard Metropol i tan  S t a t i  s t i c a l  Area (SMSA). * The 

Memphis SMSA includes Shelby County, Tennessee, as we l l  as Cr i t tenden County, 

Arkansas, and DeSoto County, Miss iss ipp i  . ~l though the impact t o  these  border ing 

counties w i l l  be even less  s i g n i f i c a n t  than the impact t o  Shelby County, they 
\ 

are. inc luded . . because. o f  the  avai 1 abi  1 i ty o f  data and f o r  consistency i n  present- 

a t i  on. 

~ 
The degree o f  socioeconomic changes, f e l t  i n  the area depends. on the s i ze  o f  

the  const ruc t ion and operat ions workforce ,and, most important ly ,  the number 

o f  people who .w i t  1 re loca te  i n  the area. 

Since there  i s  an abundance o f  labor  w i t h i n  the  Memphis' and She1 by County area 

su i t ab l e  t b  f i l l  the  pos i t i ons  created by the const ruc t ion and operat ion o f  

the  proposed p lan t ,  l i t t l e  r e l oca t i on  i s  expected. In terv iews were conducted 

w i t h  re levan t  union o f f i c i a l s  and Human Resources Development . I n s t i t u t e  repre- 

sentat ives i n  Memphis t o  determine the avai l a b i  1 i t y  o f  labor.  A1 though the 

number o f  unemployed laborers o f  each union can vary widely, the  unanimous 

op in ion was t h a t  the newly created jobs could be f i l l e d  from the  Shelby County 

* The Memphis SMSA ' i s  considered as the  study area i n  t h i s  analysis,  except 
where otherwise 'noted, due t o  the f a c t  t h a t  p ro jec t ions  given by the 
Regional Economic Pro jec t ions Ser ies:are based on the  area encompassed by the 
Memphis, SMSA. The Memphis SMSA includes Cri t ter iden County, Arkansas; Shelby 
County, Tennessee; and' D e ~ o t o  Coun'ty, Miss iss ipp i  . 



lab.or fo rce .  Therefore, no s i g n i f i c a n t  amount o f  l a b o r  w i l l  need t o  be brought  

i n t o  Shelby County. As a r e s u l t ,  t he re  w i l l  be l i t t l e ,  i f  any, a d d i t i o n a l  

demand f o r  housing c rea ted w i t h i n  Shelby County. An ample supply o f  housing 

e x i s t s  today w i t h i n  t h e  Shelby County area. ThP general consensus i s  t h a t  

t he re  w i l l  be no shortage i n  t h e  foreseeable f u t u r e .  

Another impor tan t  cons ide ra t i on  i n  1 i m i t i n g . t h e  immediate1 study area t o  Shelby 

County was a c c e s s i b i l i t y  t o  t h e  IFGDP s i t e .  It can o n l y  be reached by  passing 

through Shel by County. I f  r e l o c a t i o n  o f  any segment o f  t h e  l abo r  f o r c e  i s  re-  

qui red,  r e l o c a t i n g  f a m i l i e s  would probably s e l e c t  Shelby County as t h e i r  choice 

o f  residence, g iven t r a v e l  t imes'.and highway s i t e .  F i n a l l y ,  i n  out1 i n ing  t h e  

study area, t h e  p o l i t i c a l  e n t i t i e s  which cou ld  be a f f e c t e d  by immigrat ing work- 

e rs  f,or t he  p r o j e c t  were i d e n t i f i e d .  W i th in  Shelby County, there  are  f i v e  

incorpora ted  m u n i c i p a l i t i e s .  These areas are  considered separate ly  throughout  

t h i s  ana lys is ,  i n  a d d i t i o n  t o  cons idera t ion  o f  t h e  p o l i t i c a l  e n t i t y  o f  t he  

Shel by County government. These incorpora ted  areas are  the  c i t i e s  of Memphis, 

B a r t l e t t ,  C o l l i e r v i l l e ,  Germantown and M i l l i n g t o n .  

Based on the  assessment o f  these c r i t e r i a ,  t h e  immediate study area w i l l  be 

conf ined t o  w i t h i n  the  county l i n e s  of -Shelby County. Any leakage o f  r e l o c a t o r s  

i n t o  o ther  count ies  w i l l  have so minor an e f f e c t  t h a t  t h e  impact would be 

negl i g i b l e .  

3.9.1 DEMOGRAPHIC CHARACTERISTICS: 1960 TO 1990 

The purpose o f  t h i s  s e c t i o n  i s  t o  descr ibe t h e  base l ine  demographic charac- 

t e r i s t i c s ,  pas t ,  p resent  and forecasted f o r  t he  Memphis and Shelby County area. 

I n  t h i s  sec t ion ,  popu la t i on  t rends ,  p r o j e c t i o n s  and areas o f  growth a re  pre-  

sented a long w i t h  age, sex and r a c i a l  composit ion o f  t h e  popu la t i on  i n  t he  

general area. It should be noted t h a t  t h i s  area i s  urbanized and w e l l  popu- 

l a t e d  and, i n  general  , has been i nc reas ing  i n popu la t ion .  Thi  s  t r e n d  i s 

expected t o  cont inue. 

Table 3-60 shows t h a t  t h e  t o t a l  popu la t i on  o f  t he  Memphis SMSA i s  p r o j e c t e d  t o  

reach 1,077,200 by 1990, an increase o f  28.8 percent  over  t he  1.970 t o t a l  of 



Sex .-. 

Total ' 

. FOR T ~ L E  MWPH I S  MSA, 1 9.60 TO 1990 , ( ' 
' Population (Thousands) 

4.196019651970-1975-14851990 ,. 

Total . ' 728.9 788.5' 835:2 873.8 ' 933.5 1012.4 1077.2 ; .  
0-4 93.7 88.9 75.8 70.3 77.0 87.,1 88.1 

Female 

Total 

Total 
0-4 . 

5- 9 
10-14 
15-19 

20-24 
25-34 
'35-44 
45-54 
55-64 



835,200. The geographic boundaries o f  the.Memphis SMSA are  shown i n  F igure  3-40. 
I For t he  years 1980, 1985,and 1990,:the 25 t o  34 age group w i l l  be t h e  l a r g e s t ,  

w i t h  the  35 t o  44' age group f o l  lowing c lose  behind. The o n l y  age group which 

w i l l  show any s i g n i f i c a n t  decreasing t r e n d  w i l l  be t h e '  15 t o  19 age group. 

The female popu la t i on  i s  p ro jec ted  t o  reach 562,600 i n  1990, an increase o f  

29.8 percent  s ince 1970. Females w i l l  account f o r  52.2 percent  o f  t h e  t o t a l  

popu la t i on  as compared t o  t h e  1970 f i g u r e  o f  51.9 percent .  

Males a re  expected t o  account f o r  47.8 percent  o f  t he  popu la t i on  i n  1990 as 

compared t o  t h e  1970 f i g u r e  o f  48.1 percent.  The wh i te  ma1 e  popu la t i on  i n  

1990 w i l l  account f o r  65.1 percent  o f  t h e  t o t a l  male popu la t i on  as compared 

t o  63.7 percent  i n  1970. 

The nonwhite popu la t i on  o f  t he  area i s  expected t o  reach 390,800 i n  t h e  year  

1990, an increase o f  25.6 percent  over t h e  1970 f i g u r e .  Table 3-61 shows 
. . 

t h a t  t he  wh i te  popu la t i on  i s  expected t o  reach 686,400 i n  1990, an increase 

o f  31.0 percent  over t h e  1970 f i g u r e .  

The components o f  t o t a l  r e s i d e n t  popu la t i on  change f o r  t he  years 1960 t o  

1990 a re  shown i n  Table 3-62. U n t i l  t he  present  t ime,  t h e  increase i n  t o t a l  

popu la t i on  was due t o  a  na tu ra l  increase which compensates f o r  the n e t  ou t -  

migra t ion .  However, i n  t h e  f u t u r e ,  i n -m ig ra t i on  w i l l  account f o r  a  s i g n i f i -  

cant  amount o f  t he  popu la t i on  change. 

Table 3-63 l i s t s  t he  h i s t o r i c a l  and p r o j e c t e d  number o f  t o t a l  house- 

holds, f a m i l i e s  and un re la ted  i n d i v i d u a l s  by type and age f o r  the  years  

1960 t o  1990. The t o t a l  number o f  households w i l l  increase by j u s t  over  

100 percent  by t h e  year  1990, w h i l e  t he  number o f  consumer u n i t s  w i l l  i n -  

crease by 96.8 percent.  

The terms used i n  Table 3-63 are  de f ined i n  t he  D i c t i o n a r y  o f  Economic and 

S t a t i s t i c a l  Terms pub1 i shed by the  U. S. Department o f  Commerce. Consumer 

u n i t s  i nc lude  t h e  head o f  t he  household and immediate r e l a t i v e s  which make 



Figure 3-40.' Constituent Counties o f  the Memphis Standard ~ e t r o p ~ l  i tan 
s t a t i s t i c a l  Area 



. . 
. . TABLE 3-61 

Populat ion (Thousands) 
1960 1965 1970 1975 1980 1985 - - -  1990 

Tota l  Populat ion 728.9 788.5 835.2 873.8 933.5 1012.4 1077.2 

White Populat ion 445.8 488.2 524.1 551.9 592.0 644.2 686.4 

Nonwhite Populat ion 283.1 300.3 311.1 321.9 341.5 368.2 390.8 



. . 
' TABLE 3-62 . . 

CMPONENTS OF TOTAL RESIDENT POPULATION CHANGE FOR THE MEMPHIS SMSA, 1960 TO 1990(') 

Population (Thousands) , i A 

Component 1960 t o  1965 1965 t o  1970 1970 t o  1975 1975 t o  1980- 1980 t o  1985 1985 t o  1990 

Population a t  
beginning o f  
per iod 

B i r t hs  

Deaths 

Natural 
Increase 

Met Migrat ion -4.6 -2.9 

Net Change 

Population a t  
end o f  per iod 788.5 ' 



TABLE 3 - 6 3  

TOTAL, HOUSEHOLDS, F A M I L I E S  AND UNRELATED INDIV IDUALS,  BY TYPE 'AND AGE, 

FOR THE MEMPHIS SMSA, 1 9 6 0  TO 1 9 9 0 ( ' )  

~ d u s e h o l d  Type . . 

Households 200.5 244.1 '316.8 402.1 

To ta l  Fami 1 i e s  . 172.9 201.6 252.6 313.0 

Age o f  Head: 00-34 (y rs )  50.6 62.4 90.7 105.7 

35-44 44.0 43.8 51.0 77.9 

45-64 59.4 71.7 80.2 92.2 

65+ 19.0 23.7 30.7 37.2' 

H~~sband-Wife Fami 1 i e s  

Age o f  Head: 00-34 ( y r s )  

35-44 

Other Male-Headed Fami 1 i e s  

Age o f  Head: 00-34 (yr's) 

35-44 

FemalerHeaded Fami l ies 

Age o f  Head: 00-34 (y rs )  

35-44 - 
45-64 

65+ . 

Unre lated I n d i v i d u a l s  

Male 

Female 

Primary I n d i v i d u a l s  

Male 

Female 

Secondary I n d i v i d u a l s  

Ma 1 e 

Female 

Consumer Un i t s  



up the primary fami ly.  Also included i s  the secondary fami ly ,  i nd iv idua ls  

r e l a t ed  t o  each other bu t  not  t o  the primary fami ly.  Households are def ined 

as a l l  persons occupying a  housing u n i t  o r  separate l i v i n g  quarters. Unre- 

l a t e d  i nd i v i dua l s  are persons no t  members o f  e i t h e r  the primary o r  secondary 

fami ly.  Primary i nd i v i dua l s  are unrelated i nd i v i dua l s  who are the  head o f  a  

househoi d  and secondary i nd i v i dua l s  are those who are. no t  the  head o f  a  

household. . . 

3.9.2 SOCIOECONOMIC CHARACTERISTICS 

The purpose o f  t h i s  sect ion i s  t o  i d e n t i f y  key socioeconomic charac te r i s t i cs  

o f  the study area. Among these charac te r i s t i cs  are labor  force and employ- 

ment, income, taxes, major growth inf luences and key construct io.n pro jec ts .  

3.9:2.1' LABOR FORCE AND EMPLOYMENT 

The labor  force requ i red . . f o r  const ruc t ion and operat ion o f  the MLGW f a c i l i t y  

i s  l i k e l y  . t o  . be suppl ied almost e n t i r e l y  from the l oca l  c i v i l i a n  labor  force. 
. . . .  

The c i v i l i a n  labor  force has no t  shown a predictab,le t rend  over the l a s t  5 

o r  6  years i n  Shelby County. The i n f l u x  o f  new par t i c ipan ts ,  change i n  the 

composition a n d f l u c t u a t i o n . o f  economic condi t ions have caused the labor  

force t o  f l u c tua te  moderately. This i s  of l i t t l e  concern, since the area i s  

urbanized and provides an adequate and d i v e r s i f i e d  supply o f  labor. Since 

l i t t l e ,  i f  any, labor  w i l l  have t o  be drawn from outs ide the study area, 

changes i n  the e x i s t i n g  labor  force and the associated changes i n  the need 

f o r  various pub l i c  and p r i v a t e  services are a lso expected t o  be minor. 

3.9.2.1.1 PARTICIPATION RATES AND PERCENTAGES, 1970 TO PRESENT 

An overview o f  the summary labor  force p a r t i c i p a t i o n  charac te r i s t i cs  f o r  

She1 by County from 1970 t o  1977 and p ro jec t ions  f o r  1978 and 1979 are given 

i n  Table 3-64. The annual average t o t a l  c i v i l  i,an labor  force has r i s e n  



TABLE 3-64 

SHELBY COUNTY SUMMARY OF PARTICIPATION CHARACTERISTICS OF THE LABOR FORCE, 1970 TO 1977, 

AND PROJECTIONS FOR 1978 TO 1979") 

Projected* 
1970" 1972". 1974* 1975" 1976" 1977* 1978" 1979" 

C i  v i  1 i a n  Labor Force 
(annual average) ~ R , ~ o o  331 ,300 338,700 329,900 326,800 339,800 340,800 347,800 

Emp 1 oymen t 
(annual average) 265,900 320,800 323,900 306,200 307,800 31 8,600 320,400 332,200 

Unemployment 
0 
I (annual average) 
N 

13,000 11,200 14,800 23,700 19,000 21,200 20,400 15,600 
P 
N 

Unemployment Rate (%) 4.7 3.4 4.4 7.2 5.8 6.2 6.0 4.5 

* The f o l l ow ing  excerpt was obtained from John Robertson, Annual Planning In format ion f o r  Shelby 
County, Tennessee, f o r  Year 1979 (Nashvi l le: 'Tennessee Department o f  Employment Secur i ty ,  Re- 
search and S t a t i s t i c s  Section, May 1978). Unfor tunately,  the discussion covers only the t ime 
per iod  from 1970 t o  1979. While comparable s t a t i s t i c s  f o r  e a r l i e r  years may be desirable,  . the De- 
partment o f  Employment Secur i ty  redef ined the " c i v i l i a n  work force" o f  previous years t o  a 
" c i v i l i a n  labor  force."  This, i n  e f f e c t ,  takes i n t o  considerat ion a "residence adjustment fac- 
t o r .  I' Add i t i ona l l y ,  the Department changed . i t s  method of data co l  l e c t i on ,  which f o r  the f i r s t  
t ime al lowed pub l i ca t i on  o f  s t a t i s t i c s  on a county basis, beginning w i t h  the 1970 data. 



from a 1970 low o f  278,900 t o  a 1977 h igh o f  339,800. By 1979, t h i s  t o t a l  

i s  expected t o  be 347,800 people. A t  t h i s  po in t ,  323,900 people w i  11 be 

employed, an increase o f  24.9 percent since 1970. Unemployment i s  shown t o  

be highest  i n  1975 w i t h  23,700 people unemployed o r  7.2 percent o f  the  

e x i s t i n g  labor  force. The t o t a l  number o f  people unemployed i n  ~ h e l b y  County, 

based on the 1977 annual average, was 21,200, r e f l e c t i n g  an unemplojment r a t e  

o f  6.2 percent. Though no t  favorable i n  comparison w i t h  1970, t h i s  unemploy- 

ment r a t e  does r e f l e c t  a decrease since 1975. The number o f  unemployed i s  

p ro jec ted  t o  continue t o  decrease t o  15,600 by 1979 w i t h  a r a t e  o f  4.5 percent. 

Table 3-65 presents a breakout o f  the  Shelby County labor  fo rce  by age, sex 

and race from 1970 t o  1979. Employment i s  pro jec ted t o  reach i t s  h ighest  

t o t a l  of the  1970 decade i n  1979. Several fac to rs  con t r ibu te  t o  t h i s  increase. 

F i r s t ,  the la rge  number o f  youths who are expected t o  be en te r ing  the labor  

market i n  1979 should have an in f luence on employment. By 1979, the loca- 

t i o n  o f  new indus t ry  i n  Shelby County and expansions i n  e x i s t i n g  i ndus t r i es  

should be able t o  prov ide enough jobs f o r  these new entrants.  Second, the  

r a t e  o f  i n f l a t i o n  has caused more than one i nd i v i dua l  per  fami l y  u n i t  t o  

seek employment. The Consumer Pr ice  Index (1967. = 100.0) had an annual 

average i n  1977 o f  181.5, and the  t rend  i s  cont inu ing upward. As the costs 

of necessary goods continue t o  increase, more f am i l i e s  are p ro jec ted  t o  have 

both spouses working i n  order t o  mainta in a comfortable standard o f  1 i v ing .  

Third,  the r o l e  change o f  the female from housewife t o  working mother i s  

expected t o  have a minor in f luence on 1979's employment increase. The h igh 

r a t e  o f  d ivorce i s  a lso  causing more females t o  enter  the labor  market. The 

female p a r t  o f  the t o t a l  l abor  force w i l l  increase subs tan t i a l l y  t o  43.5 

percent o f  t o t a l ,  whi l e  the nonwhite female p a r t  o f  t h i s  1 abor force w i  11 

drop by one percentage p o i n t  dur ing t h i s  time. I n  keeping w i t h  t h e i r  en t ry  

i n t o  the  labor  force,  females w i l l  compose 43.3 percent  o f  the  t o t a l  employment, 

an increase o f  2.5 percent since 1970. 

It i s  estimated t h a t  the  m ino r i t y  labor  force w i l l  increase by 25.4 percent  

t o  a t o t a l  o f  113,355; t h i s  w i l l  be 32.6 percent o f  the t o t a l  labor  force i n  

1979. The m ino r i t y  employment i n  1979 i s  pro jec ted t o  be the same percentage 



TABLE 3-65 

'.,.- 
SHELBY COUNTY CIVILIAN LABOR FORCE, 1970  AND PROJECTIONS FOR 1979") 

C i v i l i a n  Labor Force Employment Unemployment Unemployment Rate 
Percent Percent Percent 

1979 Race/Sex/Age 1970 1979 Change 1970 1979 Change 1970 1979 Change 1970 
I 

lABOR FORCE 

Total  

16-1 7 

18-19 

20- 24 

25-34 

35-44 

45-64 

65 & Over 

WHITE 

Total  188.522 234.466 

16-17 3,740 6.469 

18-19 7,969 . 9.392 

20-24 26,371 36,312 

25-34 41.406 63.164 

35-44 39.792 42.81 7 

45-64 62.052 69.355 

65 & Over . 7,192 6,957 

1 WHITE MALES 
/ 

Total  115,407 

16-17 2.547 

18-19 4.01 3 

20-24 13.733 
25-34 . 27.195 

35-44 24.846 

45-64 38,568 
65 & Over 4,505 

I WHITE FEMALES 

Total  

16-17 

18-19 

20-24 
25-34 

35-44 

45-64 

65 & Over 

(Cont inued)  



TABLE 3-65 (Continued) 

C i v i l i a n  ' ~ a b o r  Force 
Percent 

Race/Sex/Age 1970 . 1979 Change 

~ m p l  oyGn t 
Percent 

1970 1979 Change -- 
Unemployment 

Percent 
1970 1979 Change -- 

Unemployment. Rate 

1970 1979 -- 
NONWHITE 

Total 

16-17 

18-1'9 
20-24 . 

25-34 

35-44 

54-64 

65 8 Over 

NONWHITE MALES 

Total 48.463 

16-17 1,282 

18-19 2,537 

20- 24 6.414 

25-34 . ' 11.233 

35-44 9'.490 
45-64 15,543 

65 8 Over 1,964 . 

'NONWHITE FERALES 

Total 41,941 

16-17 . 568 

18-19 1.809 

'20- 24 6.272 

25-34 10.408 

35-44 9.183 

45-64 . 12.279 

65 & Over 1,422 



o f  t o t a l  employment as i t was i n  1970, 31.3 percent.  The t o t a l  number o f  
. . 

m i n o r i t i e s  employed' i n  1979 i s .  est imated t o  be .104,060, an increase o f  25.2 

percent  over t h e  83,103 employed i n  1970. O f  t he  m i n o r i t y  employment i n  

1979, fema1e.s a re  pro j 'ected t o  comprise 14.9 percent  and males 16.4 percent .  

The..number o f  unemployed i s expected t o  decrease appreciably  by 1979. Female 

unemployment w i  11. drop 1.1 percent .   ino or it^ females w i  11 f o l l o w  t h i s  drop, 

. . b u t  m i n o r i t y  male unemployment w i l l  increase t o  8.2 percent.  As a  r e s u l t ,  
. . 

m i n o r i t i e s  w i l l  comprise 59.4 percent  o f  t he  t o t a l  unemployment. To a t t a i n  

t h i s  p r o j e c t i d n  b y  1979, several f a c t o r s  w i  11 have t o  be considered. New 

jobs w i l l  have t o  be. developed f o r  t he  l a r g e  number o f  new en t ran ts  i n  1979. 

Federal l y  funded p r o j e c t s  t o  ' t r a i n  the  unemployed and. underu t i  1  i z e d  d i  sadvan- 

taged i n  .marketable. s k i l l s  a re  a l s o  p r o j e c t e d  t o  have an impact on reducing 
(2) she1 by County's unemployment r a t e .  

. . 
. . 

. . . . 
3.. 9.2.1.2 CURRENT AVERAGE, HOURLY EARNINGS 

The U.S. Department o f  Labor has records o f  p u b l i c  n o t i c e  which descr ibe  t h e  

ac tua l  wages and s a l a r i e s  o f  var ious  j ob  c l a s s i f i c a t i o n s .  Table 3-66 pre-  

sents a  1  i s t i n g  o f  t he  union wage r a t e s  i n  t h e  b u i l d i n g  t rades  f o r  t he  Memphis 

area. Inc luded w i t h i n  t h i s  l i s t i n g  are  the  groups t h a t  would be employed i n  

the  cons t ruc t i on  o f  t he  proposed p l a n t .  These can be used as est imates o f  

s a l a r i e s  and wages t h a t  w i l l  be p a i d  t o  cons t ruc t i on  and opeEations workers 

associated w i t h  the  proposed f a c i l i t y .  The average wage r a t e s  w i l l  d i f f e r  

among c r a f t s  and occupations and between cons t ruc t i on  and operat ions employees. 

These est imates w i l l  be used i n  subsequent analyses t o  show t h e  e f f e c t s  o f  

the  added wages generated from t h e  proposed f a c i l i t y  on the  l o c a l  economy. 

Table 3-67 g ives  a  l i s t i n g  o f  p ro fess iona l  and techn ica l  occupations and 

weekly salar ie i  o f  poss ib le  employees f o r  such a p lan t .  Table 3-68 shows 

the  average earnings f o r  se lec ted  o f f i c e  occupations i n  t he  area. The aver- 

age earnings f o r  maintenance, toolroom, powerplant, ma te r i a l  movement and 

cus tod i  a1 occupations are  presented i n  Tab1 e  3-69. 



TABLE 3-66 

UNION WAGE RATES PER HOURS I N  THE BUILDING.TRADES, BASED ON 4 0  HOUR 
( 3 )  

. . WORKWEEK, MEMPHIS, JULY x 1 9 7 6 , .  .AND JULY 1 , 1977 : 

-. 
Rate Per Hour* 

July 1. July 1. 
Job C lass l f l ca t lon  ' 1976 1977 

Asbestos Workers 

Pointers and Caulkers 

'Carpenters 

Floor Layers 
. . 

P l  ledr lvers 

cement Flnlshers 

&chine Operators 

Drywall Tapers (Finishers) 

E lect r ic ians (Inside WiWrs) 

Elevator Constructors 

.~n~inee;s--power Equipment Operators: 

Class A--Cranes. Derricks, Origl ines. ' 

Trenching %chines '(18 in. and over). 
P i ledr ivers.  Hoists (3 Orms), Shov- 
els. Bulldozers 

Class B--1renchlng Machines (18 in .  
and smaller). Elevating o r  Blade 
Graders, Hoists (1 o r  2 Orwns). 
Mixers . . 

.Class C--Air compres;ors (Stationary). 
Pirmps ( larger  than 4 in.). Tractors 
(40 HP or  Less) 

Class 0--Air,Compressor Operators 
/ (Portable) 

Glaziers , 

Lathers 

Marble Setters 

Mosaic  and Terrazzo Workers . ' 

Painters: 

Resldential 

Coyerc ia l  : 

: Br~sh ;  Rol ler  Applicator 

Spray. Steel 

Paperhangers . 

~ i d e f l t t e r s  

Plasterers 

Plumbers 

Reinforcing I r o n  Workers 

, Roofers. Composltion , 

Roofers. Sl'ate and T i l e  

Sheet-Metal Workers 

Stonemasons 

Structural- I ron  workers 

Sheeters 

T i l e  Layers 

$ 9.300 

8.800 

9.600 

9.350 

9. OM) 

9,000 

91000 

8.600 

8.850 
- - 

9.530 

9.430 

(Con t inued)  

3-247 



TABLE 3-66 (Continued) 

Rate Per Hour* . 
July 1. July 1 ,  

Job c l a s s i f i c a t i o n  

HELPERS' AND LABORERS 

Bricklayers'  Tenders 

Mortar Mixer Operations 

Bui ld ing Laborers 

Composition Roofers'. Helpers 

Elevator Constructor's Helpers 

Plasterers'  Tenders 

Plumbers' Laborers 

I 
* Basic (minimum) rates, excluding hol iday, vacation, o r  other bene f i t  pay- 

ments made o r . regu la r l y  credi ted t o  the employee. Wage rates shown 
.represent rates avai lable and payable on Ju ly  1 o f  the survey year and 
do not include increases made l a t e r  t h a t  are ret roact ive t o  July. 1 o r  
before. 



TABLE 3-67 , , . . 

AVERAGE EARNINGS FOR SELECTED PROFESSIONAL AND TECHNICAL OCCUPATIONS I N  S I X  
. , 

INDUSTRY DIVISIONS, MEMPHIS; ' TENNESSEE--ARKANSAS--MISSISSIPPI , NOVEMBER 1977 

Occupation i n . . . . Weekly 
.Six D iv i s ions*  and class** '  ' Sal a r i  e s t  

Computer Systems Analys is  (Business) 

Class A 

c lass  B 

Class C 

Computer Programmers (Business) 

Class A 

Class B 

Class C 

Computer Operators 

Class A 

Class B 
, . 

171.50 

Class-C .. . . 170.50 

D r a f t e r s  217.50 

Class A 271.50 

Class B 222.00 

Class C 177.50 

Draf ters--Tracers - - 
E lec t ron ics  Technicians 275.50 

Class A - - 
Class B 291.00 

Class C - - 
Registered I n d u s t r i a l  Nurses 250.50 

* ~ a n u f a c t u r i  ng; t ranspor ta t i on ,  communication and o ther  pub1 i c  u t i  1 i t i e s ;  
wholesale t rade;  r e t a i l  t rade;  f inance, insurance and r e a l  es ta te ;  and 
serv ices.  . 

** For occupations w i t h  more than one l e v e l  , data are inc luded i n  the  over- 
a l l  category even when a l e v e l  i s  n o t  shown o r  i n fo rma t ion  t o  subc lass i f y  
i s  n o t  ava i l ab le .  

f Regular s t r a i g h t - t i m e  s a l a r i e s  t h a t  a re  p a i d  f o r  standard workweeks. 



TABLE 3-68 
, . 

. . 

AVERAGE EARNINGS* FOR SELECTED OFFICE OCCUPATIONS I N  S I X  INDUSTRY DIVISIONS 
(1 977) 

MEMPHIS , TENNESSEE-- ARKANSAS--MISSISSI PPI ,** NOVEMBER 1977 

Occupat ion ' in  S i x  Indus t ry  Weekly 
D iv i s ions?  and C l a s s t t  Earnings 

Secre tar ies  

Class A 

Class B 

Cla'ss C 

Class D 

Class E 

Stenographers 

General 

Senior 

Transcr ib ing  Machine Typ is t s  

Typ is ts .  

Class A 

Class B 

F i l e  Clerks 

Class A 

Class B 

Class C 

Messengers 

Switchboard Operators 

Switchboard Operators-Receptionists 

Order Clerks 

Class A 

Class B 

Accounting Clerks 

Class A 

Class B , 

Bookkeeping Machine Operators 

Class A 

Class B 

(Cont i nued) 

3-250 



TABLE 3-68 (Conti  nued) 

Occupation i n  S ix  Indus t ry  
D i v i s i o n s t  and Clas'st t  

Machine B i  1  l e r s  

B i l l i n g  Machine 

~ookkeep ing  Machine 

Pay ro l l  Clerks 

Keypunch Operators 

Class A 

Class B  

Tabulat ing Machine Operators 

Class A 

Class B  
. . 

Class C 

Weekly 
Earni  ngs 

$136.50 

143.50 
- - 

. . 

* Regular, s t r a i g h t - t i m e  , .  . s a l a r i e s  t h a t  a re  p a i d  f o r  standard workweeks. 

** I n  t h i s  area, a  rev i sed  two- level  occupational d e s c r i p t i o n  f o r  o rder  
c l e r k s  has been introduced. Data i n  t h e  o v e r a l l  category o f  t h i s  re -  
v i sed  two- level  d e s c r i p t i o n  are no t  comparable t o  data f o r  t he  o l d  
j ob  descr ip t ion .  

t Manufacturing, t ranspor ta t i on ,  communication and o ther  pub1 i c  u t i  1  i- 
t i e s  ; wholesale t rade;  r e t a i  1  trade;' f inance, insurance and r e a l  
es ta te ;  and services. . , . .  

tt For occupations'  w i t h  more than on6 l e v e l  , data are  i n c l  uded i n  t h e  
o v e r a l l  category even when a  l e v e l  i s  no t  shown o r  i n fo rma t ion  t o  
subc lass i f y  i s  n o t  a'vai 1  able. 



TABLE 3-69 

AVERAGE EARNINGS* FOR SELECTED MAINTENANCE, TOOLROOM, POWERPLANT, MATERIAL 

MOVEMENT AND CUSTODIAL OCCUPATIONS I N  S I X  INDUSTRY DIVISIONS, 

MEMPHIS , TENNESSEE--ARKANSAS--MISSISSI P P I  , NOVEMBER 1 977(3) 

Occupation i n  S i x  I n d u s t r y  Hour ly  
D iv is ionsk*  Earnings 

MAINTENANCE, TOOLROOM AND POMERPLANTS 

Maintenance Carpenters 

Mai ntenance E l e c t r i c i  ans 

Mai ntenance ~ a i  n t e r s  

Mai ntenance Machin is ts  

Maintenance Mechanics (Machinery) 

Maintenance Mechanics (Motor Vehic les)  

Maintenance P ipe f  i t t e r s  

Maintenance Sheet-Metal Workers 
\ 

M i  1 l w r i g h t s  

Maintenance Trades He1 pers 

Machi ne-Tool Operators (Tool room) 

Tool and Die Makers 

S ta t i ona ry  Engineers 

Boi 1 e r  Tenders 

MATERIAL MOVEMENT AND CUSTODIAL 

Truckdr i  v e r s t  

Truckdr ivers ,  L i g h t  Truck 

Truckdr ivers ,  Medi um Truck 

Truckdr ivers ,  Heavy Truck 

Truckdr ivers ,  T r a c t o r - T r a i l e r  

Shipping Clerks . . 

Receiving Clerks 

Shipping and Receiving Clerks 

Warehousemen 

(Continued) 



TABLE 3-69 (Continued) ' 

Occupation i n  S ix  lndu'stry 
Div is ions** 

.Order F i  1 1 ers 

Shippi ng Packers 

Mate r ia l .  Hand1 i ng Laborers 

Fork1 i f t  . Operators 

Power-Truck Operators (Other than F o r k l i f t )  

Hourly 
Earni ngs 

Guards .--  

Clas's A - - 
Class B - - 

Guards and Watchmen 3.27 

Jan i tors ,  Porters and Cleaners 2.98 

* Hourly earnings excluding premium pay f o r  overtime and work on weekends, 
hol idays and l a t e  sh i f t s .  

** ~ a n u f a c t b i i n ~ ;  t ransportat ion,  communication and other pub1 i c  u t i  1 i t i e s ;  
wholesale trade.;, r e t a i l  trade; finance, insurance and rea l  estate; and 
services. 

t 1ncl"dks a1 1 d r i v e r s  regardless o f  s i ze  and type o f  t r uck  operated. 
. , 



Incremental changes i n  t h e  average hou r l y  earnings f o r  t h e  se lec ted  occupa- 

t i o n s  can n o t  be p r e d i c t e d  a t  t h i s  t ime and a re  sub jec t  t o  t h e  P res iden t ' s  

Wage and Pri/ce Guide1 i nes. Wages general l y  , however, have a  s t rong r i g i d i t y  

downward, so i t , i s  l i k e l y  t h a t  t h e  wage r a t e s . f o r  t h e  se lec ted  occupations 

a t  t h e  t ime o f  p l a n t  c o n s t r u c t i o n  and ope ra t i on  w i l l  be equal t o  o r  h ighe r  

than they  were i n  1977. 
\ 

3.9.2. I. 3 MAJOR OCCUPATIONS AND INDUSTRIES 

Employment by i n d u s t r y  i n  t he  Memphis SMSA f o r  t he  years 1960 t o  1975 and 

p r o j e c t i o n s  t o  1990 a re  presented i n  Table 3-70. I n  o rder  t o  analyze t h e  

impact o f  t h e  proposed f a c i l i t y  on t h e  study area, i t  i s  necessary t o  d e p i c t  

t he  key p r i v a t e  and p u b l i c  components comprising t h e  economic foundat ion o f  

t he  a f f e c t e d  region.  D i r e c t  employment changes associated w i t h  bo th  t h e  

cons t ruc t i on  and opera t ion  stages o f  t h e  proposed f a c i l i t y  combined w i t h  

ma te r i a l  purchases c o n s t i t u t e  the  d i r e c t  e f f e c t s  o f  c o n s t r u c t i  ng and ope ra t i ng  

t h e  p l a n t .  The Memphis area has a  s t rong  and d i v e r s i f i e d  economic base. 

Therefore, i n d i v i d u a l s  associated w i t h  the  proposed f a c i l i t y  engaging i n  

economic a c t i v i t y  w i t h i n  the  study area are  expected t o  have on l y  minor 

e f f e c t s  on such an urbanized area. 

The s t rongest  .sectors o f  employment a re  t rade,  serv ices  and c i v i l i a n  government 

f o l l owed  by manufactur ing. The employment i n  t he  t r a d e  sector ,  bo th  r e t a i l  

and wholesale, shows an i nc reas ing  t r e n d  t o  1990 as do serv ices  and government. 

By 1990, a l l  o f  these areas are  expected t o  increase s i g n i f i c a n t l y .  Manu- 

f a c t u r i n g  does n o t  f o l l o w  as d e f i n i t e  a  p a t t e r n ;  however, and employment i n  

t h i s  sec tor  i s  p r o j e c t e d  t o  dec l i ne  s l i g h t l y  by 1990. Employment i n  a g r i c u l t u r e  

w i l l  cont inue t o  f o l l o w  a  downward t r e n d  f o r  t h i s  t ime per iod .  

The income f i gu res  and t rends f o r  these respec t i ve  economic sectors a re  

presented i n  Table 3-71 f o r  t he  years 1960 t o  1975. .To ta l  earnings i nc lude  

income rece ived by employees from wages and sa la r i es ,  o the r  l a b o r  income and 

p r o p r i e t o r  i ncome. p r o p r i e t o r  i ncome measures earnings o f  u n i  ncorporated 

businesses, (i. e. , p r o p r i e t o r s h i p s ,  par tnersh ips  and producer cooperat ives)  

from c u r r e n t  business operat ions.  Th is  does n o t  i nc l  ude supplemental income 



. . 
TABLE 3-70 , 

EMPLOYMENT BY INDUSTRY IN  MEMPHIS SMSA, 1960 TO 1990" ) , ' 

. . - 
. . 

Indust ry  

A l l  ' Industry . - 
Agr icu l ture ,  Forestry; F isher ies 

Min i  ng 
I .  

Contract Construct ion 

Manufacturing 

Durabl e 

Nondurable 
W. 
I 
N 

Transportat ion, Communication, Pub l ic  
m 
m 

U t i  1 i t i e s  

Trade 

Retai 1 

Who1 esal e 

Finance ,. Insurance., Real Estate 

Services 

C i v i l i a n  Government 

. Thousands o f  Jobs 
1960 .- 19'65 1970. 1975 1980 1985 ', 1990 - 



TABLE 3-71 

Personal Income 

Wages & Salaries 

Other Labor Income 

Proprietor Income ' .  

Farm 

property Income 

Transfer Payments ' " : 

Less: Personal Contribu- 
tior~s for -Social Insurance 

A N D  EARNINGS BY INDUSTRY, 1960 TO 1990") 

Millions of 1972 Dollars 
1960 1965 1970 1975 1980 1985 1990 

Total Earnings 

Farm 

Nonfarln 

Government 

Federal Government 

Federal Civilian 

Federal Military 

State & Local Government 

Private Ijonfarm Earnings 

Manufacturing 

Mining 

_ Construction 

Transportation, Communi- 
cations, Public Utilities 140.1 166.6 211.3 252.0 320.7 379.5 455.7 

Trade 352.0 433.2. 547.1 ,702.3 1,031.5 1,257.3 1,651.9 . 

Finance, Insurance, Real 
Estate 87.1 109.1 140.9 188.7 290.8 358.5 484.6 

Services 227.8 296.9 427.8 525.9 720.6 1,004.3 1,119.4 

Other 2.3 3.3 4.2 7.0 7.2 8.4 10.8 



o f  i n d i v i d u a l s  de r i ved  from rent, , '  c a p i t a l  gains and losses and inc ludes de- 

. . duc'tions made f o r  dep le t ion .  P ro jec t i ons  through 1990 f o r  personal consirmp- 

' .  t i o n  expenditures by p ro jec t '  f o r  t he  Memphis SMSA can be found i n  Table 3-72 

I : f o r  1960 to .1985 . .  Both income and consumption tab les  are  presented i n  1972 

I d o l l a r s .  . , 

3.9.2.2 INCOME 

Consumer units, .  f a m i l i e s  and unre la ted  i n d i v i d u a l s  by census money income 

c lass  f o r  t h e  years 1960 . t o  1990 a re  presented i n  .Table 3-73 f o r  t h e  Memphis 

SMSA. The mean income i s  a l so  inc luded f o r  t h e  t ime p e r i o d  mentioned i n  

1972 d o l l a r s .  

3.9.2.2.1 MEDIAN FAMILY INCOME: 1960 TO 1970 

. . 

The median fam i l y  income f o r  Shelby county as compiled by t h e  Bureau o f  Busi-  

I ness Research, Memphis Sta te  U n i v e r s i t y  f o r  1960 was $4903. Th is  f i g u r e  

I nea r l y  doubled by 1970 to.$8671. P ro jec t i ons  f o r  1975, 1980 and 1985 show ~ t h e  median income inc reas ing  s t e a d i l y  from $1 1,497 t o  $12,428 t o  $20,364, 
1 r espec t i ve l y .  
1 

3.9.2.2.2 , POVERTY. LEVEL PERCENTAGES: 1960 TO 1970 

. . 

The pove r t y  l e v e l s  f o r  Shelby County and t h e  Memphis SMSA a re  determined 

from t h e  n a t i o n a l  f i gu res .  Table 3-74* presents t h e  l e v e l  o f  income, con- 

s idered t h e  c u t o f f  l e v e l  f o r ,  pover ty  f o r ,  farm and nonfarm res iden ts  as pre-  

sented by t h e  U. S. Department o f  Labor i n  A p r i l  1978. 

3.9.2.3 CURRENT AND PROJECTED GROWTH SECTORS 

Based on t h e  tab les  presented i n  Sect ion 3.9.2.1.3, t h e  economy o f  the. Memphis 

SMSA r e f l e c t s  moderate and steady growth. The t rade,  se rv i ce  and government 

* Based on personal communication between B. Gaines, EIA, and G. M ick le ,  
Memphis Sta te  U n i v e r s i t y ,  May 21, 1979. 



TABLE 3-72 

PERSONAL CONSUMPTION EXPENDITURES BY PRODUCT FOR THE MEMPHIS SMSA , * 1960 TO 1985") 

M i l l i o n s  o f  1972 D o l l a r s  
1960 1965 1970 1975 1980 1985 

To ta l  Consumpti onx* 

Food & Tobacco 

C l o t h i n g  & Accessories 

Personal Care 
\ 

Hous i ng 

Household Operat ion 

Medical Care Expenses 

Personal Business 

Transpor ta t ion  

Recreat ion 

P r i v a t e  Educat ion Research 

Re l i g ious  Welfare A c t i v i t i e s  

Fore ign Travel  & Other Net 

* Figures a v a i l a b l e  f o r  t h e  Memphis SMSA on l y .  

** Columns may n o t  add up due t o  rounding. 



TABLE 3-73 

. . 
. . 

. . .  . . . . ~housands of consumer Units** by Income Class 
Income. Cl ass '1 960 1970 1975 .I 980 1985 19.90 . 

Consumer Units -'All Classes 

Less than $ 4,000 

$' 4,000 - $ 4,999 

$ 5,000 - $ 5,999 

$ 6,000 - $ 6,999 

$ 7,000 - $ 7,999 

.$ 8,000 - $,8,999 
$'9,000 - $ 9,999 

$lO,OOo - $11,999 
$12,000 - $14,999 
$15,000 - $24,999 
$25,000 - $49,999 
$50,000 and Over 

Mean Income (1972 Dollars) 

(Continued) 



TABLE 3-73 (Continued) 

. Thousands of Families by Income Class** 
Income Class 1960 . 1970, 1975 1980 1985 1990 

.Families - A1 1 Classes 172.9 201.6 222.8 285.1 313.0' , . '  252 ..6 

Less than $ 4,000 

$50,000 and Over 

Mean Income (1972 Dol lars)  ' 7 , 5 3 0 . 8  10,478.4 12,430.8 14,803.2 17,281.9 20,158.0 

(Conti nued) 



TABLE 3-73 (Continued) 

- _  Thousands of unrelated Individual s** by Income class 
Income class '.. . -. 1960 . . 1970 , , . 1975 1980 . . 1985 . 1990 . .  . . . 

Unrelated Individuals - A1 1"Classes : -  ' ..38.5' 56,. 6 " ' 72.0 80.5 9 2 . 8 ~  103.3. 
. . 

~ess than .$ 4,000 . .  28.6 . , 36.8. 42.6 43.0 45.9 ' . 42.6 

$12,000 - $14,999 
$15,000 - $24,999 
$25,000 - $49,999 
$50,000 and Over 

Mean Income (1972 Dollars)' 3,773.7. 4,703.8 5,580:3 6,645.2 7,757.9 .9,049.0 . 

* Figures available for the Memphis SMSA only. 
** Columns may not .ahd u p  due to rounding. 



TABLE 3-74 

POVERTY LEVEL INCOME CUTOFFS, 1978 

Family Nonfarm Farm 
Size Residents Residents 

. . 
I 1 . . $3140, $2690 



sectors r e f l e c t  the str.ongest areas as i s  evidenced by increasing income and 

employment. ~ c t i v i t ~  i n  rea l  estate, finance andinsurance i s  a lso increasing. 

Economic a c t i v i t y  i n  agr i cu l tu re  has been dec l in ing  and i s  pro jec ted t o  con- 

t i nue  t h i s  t rend  through 1985. The other sections o f  the Memphis economy 

re f  1  e c t  m i  nor f 1  uc tua t i  ons . o f  i ncreasi ng and decreasi ng a c t i v i t y .  M i  n i  ng' 

alone appears t o  be constant w i t h  no pro jec ted changes i n  employment, although 

i ncomes . i n t h i s  indus t ry  are i ncreasi ng. 

3.9.2.4 MAJOR.POTENTIAL INFLUENCES ON GROWTH 

The Memphis-Shelby ,County economy i s  l a rge l y  based on the p rov is ion  of goods 

and services ' t o  the ag r i cu l t u ra l  sector o f  a  46-county market area. Growth 

i n  the t rade and services sectors o f  the economy i s  contingent upon a' number 

o f  fac tors :  

. . 
o  . . Favorable . c l  i m a t i c  and economic condi t ions f o r  ag r i cu l t u re .  re-  

. . g ional  l y  and nat iona l  l y  
. . 

o  High a c c e s s i b i l i t y  t o  the urban core o f  Shelby County t o  f a c i l i -  

t a t e  use o f  services and d i s t r i b u t i o n  o f  goods 

o  Growth i n  populat ion and labor  force 

. . . . 

o  ' 
continued favorable t ax  ra tes t o  a t t r a c t  i n d u s t y  

3.9.2.5 SUMMARY OF OTHER KEY CONSTRUCTION PROJECTS 

An i nqu i r y  was made w i t h  the Memphis and Shelby County O f f i ce  o f  Planning 

and Development t o  i d e n t i f y  key const ruct ion p ro jec ts  t h a t  may occur contem- 

poraneously w i t h  the IFGDP. A t  t h i s  time, the o f f i c e  could not  i d e n t i f y  any 

major p r i v a t e  sector  p ro jec ts  t h a t  would c o n f l i c t  w i t h  p l a n t  construct ion.  

However, there are fou r  pub1 i c  sector  p ro jec ts  s la ted  t o  occur i n  the same 

t ime period: (1) a  sledge waste disposal and energy conversion system, 

(2) the Frank C. Pidgeon I n d u s t r i a l  Development, (3) Volunteer Park and 

(4) a  new Acute Care H ~ s p i t a l . ' ~ )  Total  manpower required f o r  const ruct ion 

o f  these p ro jec ts  i s  between 600 and 650 persons. 



3.9.2.6 TAX STRUCTURE AND ' RATES 1 
Tax s t ruc tu res  and r a t e s  are  major f a c t o r s  i n  es t imat ing  changes i n  expected 

revenue. Added -popu la t ion  and economic a c t i v i t y  , as. a consequence o f  i ndus- 

t r i a l  expansion, leads. t o  changes i n  t h e  t a x  base. Changes i n  the  t a x  base 

' a re  used i n  f i 'nancia l  impact analyses t o .  est imate changes i n  expected revenues. 

Added popu la t i on  and added economic a c t i v i t y  lead t o  changes i n  p roper t y  

va luat ion ,  corporate taxes and taxab le  income. Property va lua t ion  changes 

are used t o  est imate revenues f o r  school d i s t r i c t s  and o the r  govern- 

mental j u r i s d i c t i o n s .  

, 
"Tennessee imposes a general p roper t y  t a x  on a l l  r e a l  es ta te ,  t a n g i b l e  per- 

sonal p roper t y  and money on hand o r  on depos i t  a t  uni form r a t e s  i n  the  t a x i n g  

d i s t r i c t  where such p roper t y  i s  located.   here i s  no s t a t e  levy.  ' The p roper t y  

t a x  i s  supplemented by (1) s t a t e  taxes on sales, use, income, fra.nchises, 

p r i v i l e g e s  and occupations and (2) munic ipal  taxes and inspect ion  fees. I1 (5) 

The p roper t y  t a x  r a t e  f o r  r e s i d e n t i a l  and commercial p roper t y  i s  a p p l i e d  t o  

the  assessed eva luat ion  o f  t h e  p a r t i c u l a r  property.  Property assessment i s  

done by an o n - s i t e  r e a l  es ta te  assessor. The appraised value i s  determined 

i n  accordance w i t h  t h e  cu r ren t  market value. I n  Tennessee, t h e  assessment 

percentage va r ies  according t o  the  p a r t i c u l a r  c l a s s i f i c a t i o n  o f  p roper ty .  

Table 3-75 g ives a summary o f  t h e  proper ty  t a x  ra tes  i n  Shelby County and 

l o c a l  me t ropo l i t an  areas. Table 3-76 presents the  assessment percentages 

and c l a s s i f i c a t i o n s  o f  property .  The e f f e c t i v e  t a x  r a t e s  are then determined 

based upon the  appraised p roper t y  value and the  c l a s s i f i c a t i o n  o f  t h e  property.  

Table 3-77 g ives the  e f f e c t i v e  t a x  ra tes .  For example, a r e s i d e n t i a l  home 

i n  Memphis appraised a t  $80,000 would be assessed a t  25 percent  o f  t h e  c u r r e n t  

value. The home owner would pay $3.74/$100 o f  assessed value Memphis c i t y  

t a x  and $4.00/$100 o f  assessed value Shelby County county t a x  o r  (3.74/$100 

and $4.00/100) x (. 25 x $80,000 = $1548). Res ident ia l  and farm r e a l  es ta te  

has t h e  lowest  assessment percentage (25 percent) and p u b l i c  u t i l i t i e s  the  

h ighest  (55 percent).  The p r i n c i p a l  exemptions inc lude p roper t y  owned by 



TABLE 3-75 

TAX RATE&) 

City Tax County Tax Total  Tax ' 
P o l i t i c a l  E n t i t y  Rate/$100 Rate/$100 Rate/$100 

Memp h i s 
. . . . . . . 

~ermantown 

B a r t l e t t  

ASSESSMENT PERCENTAGES BY PROPERTY  CLASSIFICATION(^) 
I 

Commercial and I ndus t r i a l  Real Estate 40% (apprai'sed val  ue) 

Residential and Farm Real Estate 25% (appraised val  ue) 

Tangi b l  e Personalty 

Publ ic U t i l i t i e s  

30% (appraised val ue) 

55% (appraised va l  ue) 



Shelby County 

Memphis 

Germantown 

'Collierville 

Bart1 ett 

40% Commerci al.' & 
Industrial Real 

$1.60 

TABLE 3-77  

25% Residential & 
Farm Real 

30% Tangible 
Personalty 

$1.20 

55% ' pub1 i c 
Utilities 



I. governments, inventor ies  taxable under the business tax  and inventor ies .  o f  

manufacturers. 

As a subs t i tu te  t o  property taxes .on inventory, l oca l  governments are author- 

I i zed  t o  levy  a tax .on  gross rece ip ts  o f  spec i f i ed  businesses. The busjnesses 

I are c l a s s i f i e d  i n t o  f i v e  categories i n  which the  t ax  ra tes  vary from one- 

e ighth  o f  one percent t o  one-s ix t ie th  o f  one percent. 

The sales tax  r a t e  i n  She1 by County i s  6 percent. The sales t ax  i n  the s ta te  
\ o f  ~ennessee i s  4.5 percent, and there i s  a l oca l  sales tax  o f  1.5 percent,, 

I not  t o  exceed $7.50 tax  on the sa le  o f  any s ing le  item. 

A t a x  i s  l e v i e d  on corporations, organiz ing i n  Tennessee. For domestic cor- 

porat ions, the ra tes vary according t o  the amount o f  cap i t a l  stock authorized. 

For par  value stock, t h e  range i s  one cent f o r  the f i r s t  20,000 shares, one- 

h a l f  cent f o r  the next  180,000 and o n e - f i f t h  cent f o r  authorized shares over 

200,000. For no par value stock, the f i r s t  20,000 shares are taxed a t  one- 

h a l f  cent per share, the next  1,980,000 a t  one-fourth cent  per share and any 

amount over 2,090.,000 shares a t  o n e - f i f t h  center per share. Forei'gn corpora- 

t i ons  must pay a f l a t  entrance fee o f  $305. 

. . 

A tax  bf 6 percent i s  l ev i ed  on n e t  corporate earnings a r i s i n g  from business 

done wi th in, .  . . the. state.  
. . 

I ' 

Income f romstocks and bonds i n  excess o f  $25 i s  taxable t o  ind iv idua ls ,  

partnekship. a n d  t r us t s .  The r a t e  o f  tax  i s  4 percent on domes,tic corporations 

,and 6.percent on others. Indiv iduals,  65 and over are exempted i f  annual I 
income i s  under $4800; couples are exempt i f  combined income i s  under $6000. 

Domestic and .foreign corporations must, f i l e  an annual . informat ional  ' repor t  

and pay an annual corporat ion tax. The corporat ion has the opt ion o f  paying I 
a tax  on gross rece ip ts  o r  on,,.capital stock outstanding. I f  the gross I 
rece ip ts  method i s  chosen, one-ha1 f o f  one percent o f  gross i n t e r s t a t e  busi-  I 
ness rece ip ts  from the preceding f i s c a l  year, w i t h  a minimum o f  $25, must 



be paid.  w i t h  t h e  c a p i t a l  s tock  method, t h e  taxes range from $5 f o r  corpora- 

t i o ' n s  w i t h  c a p i t a l  s tock  l e s s  than $25,000 t o  $150 f o r  corpora t ions  having 1 
outs tanding s tock  o f  $1,000,000 o r  more. I 

Fore ign and domestic corpora t ions  doing business i n  t h e  s t a t e  must pay a 

f ranch ise  t a x  o f  $. 15 per  $100 o f  t h e  c o r p o r a t i o n ' s  ou ts tand ing  stock,  sur-  

p l u s  'and undiv ided p r o f i t s ,  apport ioned t o  the  s t a t e ,  a t  t he  c lose  o f  t h e  

l a s t  f i scaq year,  w i t h  . . a minimum o f  $10. The bas is  cannot be l ess  than t h e  

book value o f  t h e  p rope r t y  owned pl.us the  value o f  t h e  ren ted  proper ty .  The 

'annual r e n t a l  m u l t i p l i e d  t imes e i g h t  f o r  r e a l  p roper ty ,  t h ree  f o r  machinery 

and equipment, two f o r  o f f i c e  f u r n i t u r e  and equipment and one f o r  d e l i v e r y  

o r  mobi le  equipment w i l l  determine the  value o f  t he  ren ted  proper ty .  

Table 3-78 shows t h e  opera t ing  revenues and expenditures by p o l i t i c a l  e n t i t y  

and Table 3-79 presents the  percentage o f  revenue rece ived from fede ra l ,  

s t a t e  and l o c a l  sources. Table 3-80 g ives the  average expendi ture pe r  r e s i -  

dent by the  p a r t i c u l a r  l o c a l  government. The a l l o c a t i o n  o f  revenues rece ived 

from the  p rope r t y  t a x  t o  var ious  funds i s  shown i n  Table 3-81. It should be 

noted t h a t  t h e  m a j o r i t y  o f  t he  opera t ing  revenues i n  Shelby County a r e  gener- 

a ted  from l o c a l  (79 percent) ,  - then s t a t e  (11 percent)  sources, w i t h  t e n  per-  

cent  coming from fede ra l  funding. 

I n  t h i s  sec t ion ,  key aspects o f  community f a c i  1 i t i e s  and serv ices a re  discussed. 

These i nc lude  c u r r e n t  and f u t u r e  housing cond i t ions ,  educat ional  f a c i l i t i e s ,  

medical and h e a l t h  cond i t i ons ,  p o l  i c e  and f i r e  p r o t e c t i o n  and c u l t u r a l  ameni t ies.  

3.9.3.1 HOUSING 

Housing w i  11 be demanded by those who move i n t o  the  area f o r  t he  c o n s t r u c t i o n  

and opera t ion  o f  t he  IFGDP. Ayai l a b l e  housing ab le  t o  accommodate t h e  needs 

of t he  temporary cons t ruc t i on  work fo rce  and t h e  permanent operat ions work 

force appears t o  be i n . g r e a t  enough supply t o  meet p o t e n t i a l  needs. 



TABLE 3-78 

OPERATING REVENUES AND EXPENDITURES (1 976)(6) 

Pol i t i c a l  E n t i t y  Revenues Expenses 
. . 

she1 by County $179,213,000 $1 83,572., 000 

Memphi s 303,253,515 302,128,000 

Germantown 3,047,000 2,679,000 

C o l l i e r v i l l e  1 ,292,686 1,171,374 

, . B a r t l e t t  ' 1,335,547 . ' 1,165,839 

. . OPERATING REVENUE RECEIVED BY SOURCE (1976)!~) 

Federa.1 State Local 
Pol i t i c a l  E n t i t y  

. . 
% )  ! (%)  ( % I  

. . . , 

- She1 by ,County 10.0 11.0 79.0 
. . 

Memp h i .s 
, ., ' 

Germantown 10. 0 11.0 79.0 

C o l l i e r v i l l e  1.2 40.8 58.0 

Bart1 e t t  3.9 17.9 78.2 



TABLE 3-80 

. AVERAGE EXPENDITURE P E R  RESIDENT (1 976) ( 6 )  

Average 
P o l i t i c a l  Expenditure/ 

E n t i t y -  Populat ion*  , ' Expenses Resident 

.She1 by County 764,500 $183,572,000 $240 

Memphis . 667,150 302,128,000 453 

Germantown 9,153 2,679,000 292 

~ o l  1 i e r v i  11 e 5,165 1,171,374 227 

B a r t l e t t  6,737 1,165,839 173 

* The popu la t i on  f i g u r e  f o r  Shelby County i s  est imated. 'The f i g u r e s  
f o r  Memphis; Ge.rmantown, C o l l i e r v i l l e  and B a r t l e t t  a re  t h e  c e r t i -  
f i .ed  popu la t ions  o f  each. 

TABLE' 3-81 

ALLOCATION OF PROPERTY TAX TO VARIOUS FUNDS (1976 ) '~ )  

, 
Pol i ti c a l  General Debt General 

E n t i t y  Fund Schools Serv i  ce Improvement T o t a l  * 

She1 by County $1.87 $1.79 $. 34 - - $4.00 ' 

, 
Memphi s 1.68 1.52 .53 $. 01 3.74 

Germantown 2.50 - - - - - - 2.50 

C o l l i e r v i l l e  2.00 - - - - - - 2.00 

B a r t l e t t  2.00 - - - - - - 2.00 

* T o t a l s  based on municipa'l  and county t a x  r a t e s  pe r  $100 assessed va lue  as 
shown i n  Table 3-75. . . , 9 



3.'9.3.1.1 HOUSING TRENDS 
i 

Table 3-82 shows housing ind ica to rs  f o r  She1 by County from January, 1970 t o  

September 1978. This t a b l e  presents yea r l y  t o t a l s  f o r  permits issued, r es i -  

den t ia l  s t a r t s  and res i den t i a l  completions fo r  a l l  o f  Shelby County. It 

should be noted i n  comparing year l y  t o t a l s  t h a t  1978 f i gu res  r e f l e c t  on ly  a 

8-month per iod  o f  a c t i v i t y .  'Housing growth has been most s i g n i f i c a n t  i n  

. . Memphis and unincorporated Shelby County. 

Resident ia l  s t a r t s  are considered the most r e l i a b l e  i nd i ca to r  o f  housing 

development and can be found along w i t h  r es i den t i a l  completions i n  Tables 
, . 

.3-83 and 3-84. Table 3-83 shows s ing le- fami ly  s t a r t s  and completions f o r  

1977-78 by incorporated c i t i e s ,  w i t h  unincorporated Shelby County shown f o r  

completeness. Because 1978 t o t a l s  i n  Table 3-83 are f o r  on ly  8 months, com- 

par ison t o  1977 t o t a l s  would prove inaccurate. However, housing a c t i v i t y  

dur ing 1978 decl ined s l i g h t l y  from a c t i v i t y  experienced i n  1977, bu t  the 

market was expected t o  remain strong. 

Table 3-84 d isp lays h u l t i f a m i l y  s t a r t s  and completions dur ing 1977 and the 

f i r s t  e i g h t  months o f  1978 f o r  the same areas discussed above. The ma jo r i t y  . .  . 

o f  mu1 ti fami l y  development experienced i n recent years, however, has been 

- f o r  construct io.n o f  apartment complexes f o r  the elderly. 

During the e a r l y  19701s, development i n  the apartment market was extremely 

rap id ,  r e s u l t i n g  i n  an overabundance o f  ava i lab le  apartment un i t s .  Apartment 

const ruc t ion has a c t i v e l y  decl ined since t h a t  t ime, making i t poss ib le  f o r  

Memphis t o  absorb t h i s  surplus o f  apartment un i t s .  A1 though the  vacancy r a t e  

has decl ined from 18 percent i n  1974-75 t o  6.1 percent i n  1978, Memphis s t i l l  

e xh ib i t s  " so f t "  market condi t ions f o r  a c i t y  of i t s  s i ze  and popula t ion growth. 

The 1978 apartment, market was composed o f  50,039 completed, nonassi s ted 

u r i i t s  w i t h  monthly ' renta l  ra tes  vary ing from $150 t o  $300 plus.  * Average 

* Rental u n i t s  surveyed consisted o f  p ro jec ts  :w i th  12 o r  more nonassisted 
un i t s .  Old houses t h a t  had been .subdivided, co l lege housing' f a c i l i t i e s ,  
group quarters and rooming 's t ructures t h a t  are not  t yp i ca l  apartment 
p ro j ec t s  were excluded. . . 



TABLE 3-82 
. - 

SHELBY COUNTY I lOUSI I lG  -INDICATORS, JRIUARY 1970 TO SEPTEMBER 1978 ( 7 ) 

. . .  Housing I n d i c a t o r  1970 . 1971. ' 1.972 , 1973 1974. 1975 1976 1977 (8  months) 

~ o t ' a l  .Res ident ia l  Permits I .  . 
. . Issued 6,351 12,878 17,284 13,084. .2.,890 2,590 2,433 5,976 3,865* 

. . 

~ o t a l  ' ~ i  q l e - ~ a m i  ly. Permits 4,138 4,959 . 3,689 2,802 2,197 1,994 2,417 4 , ,  168 3,063* 

. . 
To ta l  N u l t i f a m i l y  permits*"' 2,213 ,7,91'9 13,596 10,282 693 ' 596. 16 1,808 802* ' ' 

To ta l  Res ident ia l  S t a r t s  7,455 3,126 9,030 8,372 2,630 2,129 3,167 5,579 2,982* 
W 

I 
N 
V 
IU To ta l  Residental Completions 4,392 - 5,780 7,296 5,014 8.192 6.462 3,250 3,724 3,249* 

* Year- to-date 

** Mu1 t i f a m i  l y  'inc'ludes duplexes, condominiums and townhouses. 



TABLE 3-83 

SINGLE-FAMILY STARTS AND COMPLETIONS, SHELBY COUNTY, TENNESSEE, 
. . ' (7)  

1977 .AND JANUARY, TO SEPTEMBER, 1978. . . 

Pol i'ti cal  E n t i t y  
S ta r t s  

1977 1978 

~ 'Memphis : 686 51 7" 903 642* 
I .  
, . 

887 742* 457 454" Germantown . . 

B a r t l e t t  282 209" 275 207* 

A r l  i ngton 0 12* 0 0 

M i  11 i ngton 0 0 0 .  0 

C o l l i e r v i l l e  180. 165* 118 123* 

; Unincorporated 
Shelby County . . 

* 0-month t o t a l s  '. 



TABLE 3-84 

t.lULTIFN1ILY START'S .AND, COMPLETIONS, SHELBY COUNTY, TEINESSEE, 
1977 AND JANUARY T O  SEPTEMBER 1 978(7) 

I 

P o l i t i c a l  E n t i t y  

Memp h.i s 

S t a r t s  
1977 1978. 

Completions 
-1 977 1978 

. . 
17* Germantown 0 0 0 

B a r t l e t t  . 0 0 0 0 

Ar l  i ngton 0 0 . .  0 0 

Mi 1 1 i ngton 0. 0 0 0 

C o l l i e r v i l l e  '0 0 0 0 

Unincorporated 
She1 by County 126 

* 0-month totals 
. . 



monthly r en ta l  p r i c ks  (Ju ly  1978) were as fo l lows:  One-bedroom un i t s ,  $176; 
' 

two-bedroom un i t s ,  $206; and three-bedroom' un i t s  , $256. (8) 

There were 4138 s ing le- fami ly  permits issued dur ing 1977, w i t h  an unsold 

inventory o f  743 completed homes and 2635 uncompleted homes a t  yea r ' s  end. 

For the three quarters recorded i n  1978, 3063 permits f o r  new s ing le- fami ly  

u n i t s  were issued. The inventory  o f  unsold s ing le- fami ly  u n i t s  revealed 772 

completed homes and 2738 uncompleted homes i n  the  Shelby County market. (7) 

The Shelby County housing market has recen t l y  begun a  s l i g h t  dec l ine i n  i t s  

a c t i v i t y  f o r  new s ing le- fami ly  un i t s .  During the t h i r d  quar ter  o f  1978, 932 . . 

new s ing le- fami ly  u n i t s  were so l d  a t  an average p r i c e  o f  $58,352. There were 

986 sales o f  new s ing le- fami ly  homes dur ing t h i s  same per iod  i n  1977 a t  an 

average p r i c e  of .  $51,082. From these  figure,^, the, decl i ne i n  sales t ransact ions 
. . 

was. computed a t  5  percent, whi 1  e  the  average sales p r i c e  increased by 14 

percent. 

Sales in format ion f o r  e x i s t i n g  as we l l  as new s ing le- fami ly  u n i t s  and duplexes 

i nd i ca te  t h a t  there  were 13,848 sales t ransact ions i n  1978 a t  an average 

sales p r i c e  o f  $39,772. I n  1977, 14,700 sales t ransact ions were recorded a t  

an average annual p r i c e  o f  $36,565. 

. . .  , 

3."9.3.1.2. HOUSING PROJECTIONS 

Table 3-85 shows housing u n i t s  i n  Shelby County i n  1960, 1970 and 1975. A 

p ro j ec t i on ,  o f  the number! o f  u n i t s  necessary i n  1985 t o  s a t i s f y  e f f e c t i v e  

p&ivat& demand, i c  u n i t s  which w i l l  be added and demo1 i t i o n s  are al,so 

shown . 

The est imate o f  . e f f ec t i ve  demand f o r  p r i v a t e l y  constructed new s ing le- fami ly  

and mu l t i f am i l y  housing u n i t s  i s  g iven i n  Table 3-86. The est imate o f  new 

u n i t s  needed . . f o r  1979 assumes t he  absorpt ion o f .  some o f  the cur rent  inventory  

'to' f i l l  the e f f e c v v e  demand f o r  t h a t  year. It i s  estimated t h a t  by 1980 

the  market w i  11 have returned t o  a  normal l e ve l  o f  ren ta ls ,  vacancies and new 



TABLE 3-85 

HOUSING UNITS, SHELBY COUNTY, TENNESSEE, 1960 TO 1 9 8 5 ( ~ )  

Number 
Tota l  Owner Renter Renter Vacancy 

Year Uni ts  Units  Uni ts  Vacancies Rate 



TABLE 3-86 

.ESTIMATE 'OF .NEW HOUSING CONSTRUCTION . . NEEDED TO SUPPLY EFFECTIVE 
. . 

DEMAND FOR THE MARKET, SHELBY COUNTY, TE,NNESSEE, 1977 TO 1990 

Year S ing le -Fami ly  M u l t i f a m i l y  T o t a l  U n i t s *  

TOTAL 

* Does n o t  i n c l u d e  hous ing u n i t s  f o r  t h e  e l d e r l y  



housing i nvehtory. These estimates are based on populat ion p ro jec t ions  and 

the assumption o f  a continued economic growth t rend  experienced i n  Shelby 

County i n  the 1971 to.1976 period. 
. . 

The Shelby County new housing market cons is ts  o f  e i g h t  sub-market areas. 

Seven o f  the areas are  outs ide the c i r cumferen t ia l  1-240 highway w i t h  east- 

west and .north-south bouridaries a1 ong z i p  code o r  census t r a c t  boundaries. 

The area numbers and general ly  accepted names fo l low:  

Submarket Area - Name 

1 Frayser 

2 Raleigh 

3 B a r t l e t t  

4 Northeast 

Germantown 

Southeast 

7 . ,  Whi tehaven 

8 Memphis C i t y  

These areas are located on Figure 3-41. 

Submarket areas 3, 4 and 5 e x h i b i t  the greatest  po ten t i a l  f o r  housing growth 

i n  the near future. '  These areas are we1 1 supported by developed and planned 

t ranspor ta t ion  and u t i  1 i t i  f a c i  1 i t i e s  and are served by present and planned 

f u tu re  commercial centers. 

Submarket area 6 w i l l  be the l oca t i on  o f  much o f  the new housing development. 

The area south o f  Winchester Road i s  r a p i d l y  developing i n  low and medium- 

low p r i c e  uni ts . '  The northeastern sector between Winchester and K i rby  Roads 

and Nonconnah Creek i s  a prime area f o r  housing i n  the $60,000 t o  $70,000 

range. Area 6 a lso has one o f  the l a rges t  concentrat ions o f  mu l t i f am i l y  

r en ta l  un i t s .  





3.9.3.2 EDUCATION ' . 

The main focus o f  t h i s  study on educat ional  serv ices  i s  t o  i d e n t i f y  t h e  geo- 

g raph ica l  l o c a t i o n  o f  schools and approximate t h e  p o t e n t i a l  classroom capac i t y  

o f  each school. Th is  i n fo rma t ion  o u t l i n e s  t h e  e x i s t i n g  supply o f  educat ional  

servi,ces i n  t h e .  Shelby' County area.. Students who a re  c h i l d r e n  o f  t h e  new 

IFGDP employees w i l l  c rea te  l i t t l e  i f  any a d d i t i o n a l  demand w i t h i n  the  study 

area, because on l y  1 i m i t e d  r e l o c a t i o n  o f  t he  l abo r  f o rce  i s  expected. The 

ab i  1 i ty  o f  , the e x i s t i n g  school systems t o  handle the  i n f l u x  o f  new pupi  1 s  

w i l l  be addressed i n  t h e  impact ana lys i s  sec t ion .  

There are  b a s i c a l l y  t h ree  school systems loca ted  w i t h i n  Shelby County. These 

are  Memphis C i t y  School System, Shelby County School System and 'var ious  p r i -  

vate and pa roch ia l  school systems. The elementary, j u n i o r  h i g h  and h i g h  

schools a re  l i s t e d  i n   a able 3-87 f o r  t he  Memphis City School System, a long 

w i t h  capac i t y  and enro l lment  c h a r a c t e r i s t i c s .  There are a t o t a l  o f  108 p u b l i c  

elementary schools l oca ted  throughout t he  C i t y  o f  .Memphis. There a re  32 

j u n i o r  h igh  'schools and 30 h igh  schools i n  t h i s  same system. Tables 3-88 

and 3-89 show the  same in fo rma t ion  f o r  t he  Shelby County School System and 

t h e  p r i v a t e  and paroch ia l  system, respec t i ve l y .  It should be noted t h a t  

where t h e  p r i v a t e  and paroch ia l  schools a re  concerned, data were n o t  a v a i l a b l e  

concerning capaci ty .  I n  most instances,  da ta  on present  enro l lment  were 

a l so  n o t  ava i l ab le .  

There a re  21 o the r  p u b l i c  elementary schools l oca ted  i n  Shelby County, 4 

p u b l i c  j u n i o r  h igh  schools and 5 p u b l i c  h igh  schools. There a r e  a t o t a l  o f  

125 p r i v a t e  and paroch ia l  schools l oca ted  i n  t h i s  area, o f f e r i n g  a wide range 

o f  a v a i l a b i l i t y  f o r  p r i v a t e  enducation. 

Table 3-90 shows a summary o f  p resent  capac i t i es  and enro l lments f o r  t h e  

Memphis C i t y  and Shelby County School Systems. Wi th on l y  a few i n d i v i d u a l  

except ions, t he  p u b l i c  schools do n o t  appear t o  be overcrowded. The Memphis 

C i t y  Schools a re  opera t ing  w i t h  66.5 percent  o f  the  t o t a l  a v a i l a b l e  seats 

f i l l e d ,  and the  o the r  Shelby county Schools a re  opera t ing  a t  79.3 percent  o f  



TABLE 3-87 

MEMPHIS C I T Y  SCHOOL-SYSTEM: CAPACITY AND,ENROLLMENT SUMMARY 1977-1978 

School Name 

A1 cy 
A1 ton 
Avon 
Balmoral 
Berc la i r  
Bethel Grove ' 

Brookmeade 
Brownsville 
Bruce 

' Caldwell 
Campus 
Carnes 
Charjean 
Cherokee 
Chicago Park - , 
Col man  
Colonial 
Corning 
Coro Lake 
Cromel l  

: C m i n g s  . 
Delano 
Denver 
Double Tree 
Douglass 
Dunbar 
Ounn Avenue 
East 
E WPt 
Evans 
Fai r ley 
F lor ida 
Ford Road 
Fox Meadows 
Frayser 
Gardenview 
Georgia Avenue . 
Georgian H i l l s  

' Goodlett 
b r d o n  
Grahanwood 
Grandview Heights 
Grant . 
Graves' 
Guthrie 

. Hamilton 
Hanley 
Hawkins-Mill 
A. 8. Hi11 
Hollyuood 
Id lew i ld  
Jackson 
Kansas 
Kingsbury 

' . Klondike 
Knight Road 
Lakeview 
LaRose 

8 

Grades 

K.1-3 
K.1-3 

(S.E.) 
K.4-6 
5-6 

K.3-4 
K,1-3 
K.1-6 
K,1-6 
K.1-6 

1-6 
K.1-6 
K.4-6 
K.1-6 
K.1-3 
K.1-8 
K.5-6 
K.1.-3 . 
K.1-6 
K.1-3 
K.1-6 ' 

K. 5-6 
K.1-6 
K.1-6 
K.4-6 
K.1-3 
K.4-6 
K.4-6 
K.l-8 
K.4-6 
K.1-6 
K.1-6 
K.4-6 
K.1-2 
K.1-6 

K.3-4 
K,1-6 
K.4-6 
k.4-6 
K.4-6 

ELEMENTARY SCHOOLS 

Present Present 
Capacitv Enrollment 

. . 
900 726 

School Name 

Lauderdal e 
Leath 
Levi 
Cincol n 
Locke, Alonzo 
Longview 
Macon 
Nagnol i a  
Manor Lake 
Newberry 
Norr is  
Oakhaven 
Oakshire 
Or1 eans 
Peabody 
Prospect, 
Raineshaven. 
Raleigh-Bart lett  

headows 
Richland 
Ridgeway 
Riverview 
Rozel l e  
Scenfc H i l l s  
Sea I s l e  
Shady Grove' 
Shannon 
Sharpe 
Sheff ield 
Shewood 
Shrine 
South Park 
Spring H i l l  
Spri ngdale 
Stafford ' 
f readwell 
Vo l l l n t i ne  
Ual ker 
Yel ls  Stat ion 
Yesthaven 
Yestside 
Yestwood 
Uhi te  Statton . 
Yhi tehaven 
Vhi te ' s  Chapel 
Uhi tney 
Y i l l a r  Oaks 
Winchester 

Present 
Grades Capaci t l  

K.1-6 930 
K.1-6 660 
K.1-3. . 750 
K.1-6 1.140 
K.1-6 1.200 
K.4-6 870 
K.1-2 51 0 
K.4-6 1.320 
K,1-6 N/A* 
K, 5-6 480 
K,1-3 720 
K.4-6 990 
K.4-6 930 
K.1-6 930 
K.1-6 630 
K.l-5 510 
K.l-6 560 

~ . 1 - 6  V/A* 
K.1-r '.020 
K.1-6 . 080 
K.1-6 !.470 
K.4-6 660 
K.1-6 Y/A* 
~ . 1 - 2  1.350 
K.1-6 7 20 
K.4-6 ; .I10 
K.1-6 480 
K.1-F. 600 
K.1-3 1,230 
1-12 !i/A* 
K.1-: 720 
K.1-5 660 
K.1-6 690 
K.1-6 840 
K.1-6 !,I10 
K.l-3 630 
K.1-5 840 
K.l-? 1,020 
K.1-6 1,140 
K.4-6 870 
K.1-6 1,500 
K.l-6 780 
K.l-6 840 
K.1-5 780 
K.1-2 4 50 
K.3-6 1.200 
K.1-2 N/A* 

SCHOOL YEAR 

Present 
Enrollment 

(Cont inued)  



TABLE 3-87 (Continued) 

JU?4IOR HIGH SCHOOLS 

Present Present  
. . Schoo? 3ar.e Grades Capaci ty Enrol lment School Name 

Airways 
Be1 l e w e  
Chickasau 
Co lon ia l  
Corry 
Crai;wnr 
Cylress 
Fa i rv iew 
Geeter 
Georgian H i l l s  
Graceland 
Gragg-dl t e r n a t i v e  
Hami; ton  
Havenv iew 

. . Humes 
Kingsbury 
Lan ie r  
L e s t e r  
L i n c o l n  
Longv iew 
Helrose 
Messick 
Patterson-A1 t e r n a t i v e  
Por te r  
R ich iand 
R i  verview 
Shewood 
Snowden 
Tre ievant  
Vance 
White S t a t i o n  

. Mooddale 

Carver 
Cent ra l  
Craignunt 
h u g l a s s  
East 
F a i r l e y  
Frayser 
Haci 1 t o n  
H i l l c r e s t  
~ i n g s b u r y  
Manassas 
Me1 rose  
Memphis Tech 
l less ick  
M i  t c h e l l  Road 
Nor ths ide  
Oakhaven 
Overton 
Raleigh-Egypt 
Ridgeway 
S h e f f i e l d  
Southside 
Treadwe1 1 
:rerevant 
Llashington, B .  T. 
Westside 
ides twood 
White S t a t i o n  
Whi tehaven 
Wooddal e 

Tom1 school p l a n t  c a p a c i t y  i s  under h i g h  school c a p a c i t y .  

N/A - Not a v a i l a b l e .  

HIGH SCHOOLS 

Present 
Grades Capaci tx 

present  . .  
Enrol  lment 

Source: Compiled by the Bureau o f  Business and Economic Research from data 
prov ided by the  r e s p e c t i v e  school systems. 



TABLE 3-88 

SHELBY COUNTY SCHOOL SYSTEM: CAPACITY AND ENROLLMENT SUMMARY 

J977-1978 SCHOOL YEAR 

School Name 

A1 t r u r i a  
A r l  i ngton 
B a r r e t  ' s 
B a r t l e t t  
C a p l e v i l l e  
C o l l i e r v i l l e  
Dogwood' 
E l  1 endal e 
Elmore Park 
Farmi ngton 
Germantown 
E. A. Ha r ro ld  . . .  

E. E. J e t e r  
Lucy 
M i  11 i ngton 
M i l l i n g t o n  East 
M i l l i n g t o n  South 
M t .  Pisgah 
R i  verdal  e 
Ross* 
Woodstoc k 
C o l l i e r v i l l e  
Germantown 
M i  11 i ngton 
-S  hadowl-awn 
B a r t l e t t  
Bol t o n  
C o l l i e r v i l l e  
Germantow* 
M i  11 i ngton 

Grades 

K-6. 
K-8. 
K- 8 
K- 5 
K- 8 
K- 5 
K- 8 
K- 6 
K- 5 
K- 8 
K- 6 
K- 6 
K-.8 
K-8 
K- 6 
K- 6 
K- 6 
K- 8 
K- 8 
K- 7 
K- 8 
6-8 
7-8 
7-8 
6-8 
9-12 
9-12 
9- 12 
.9-12 
9-12 

Present 
Capaci t y  

750 
450 

11.50 
800 
650 

1275 
1100 
750 
550 

1075 
1 075 
600 
375 
2 7.5 
600 
775 
750 

1000 
1100 
750 

1 20'0 
750 
900 

1000 
1500 
1974 
725 

1269 
2079 
2002 

Present 
Enrol lment 

683 
289 
483 
665 
649 

1041 
753 
729 
526 
795 
958 
395 
253 
283 
559 
705 
61 7 
755 

1035 
904 

1153 
454 
463 
596 
833 

1374 
377 
877 

2272 
1709 

* Where enrol lment  outweighs capaci ty ,  po r tab le  classrooms are  used. 

Source: Compiled by t h e  Bureau o f  Business and Economic Research from 
data provided by the  respect ive  school systems. 



TABLE. 3-89 ' 

CITY OF MEMPHIS' P.RIVATE AND PAROCHIAL SCHOOLS: ENROLL~IENT SUIVWRY 

1977-1978 SCHOOL YEAR 

School Name 

Ardmore Bap t i s t  Church 
Audubon Park Bap t i s t  School 
Bethel Bap t i s t  Schools 
Beverly H i l l s  Bap t i s t  School 
Bishop Byrne High School 
Blessed Sacrament School 
(The) Bodine School 
B r i a r c r e s t  Bap t i s t  High School 
B r i a r c res t  Bap t i s t  School System 
Broadmoor Bap t i s t  School 
Central Bap t i s t  Church 
Cherokee Bap t i s t  School 
Ch r i s t  Methodist Day School 
C h r i s t  the King Lutheran School 
Ch r i s t i an  Brothers High School 
Colonia l  Bap t i s t  School 
Cottonwood Heights Bap t i s t  School 
(The) Country Day School 
Crestview Bap t i s t  School 
Crosstown Day School 
DeNeuvil l e  Heights f o r  G i r l s  
East Park Bap t i s t  School 
E l l i s t o n  Bap t i s t  Academy 
Evangelical Ch r i s t i an  School 
Evangel ical Ch r i s t i an  School 
Evangel ical Ch r i s t i an  School 
Evangel i c a l  Ch r i s t i an  School 
Evangel ical Ch r i s t i an  School 
Evangel i cal  Ch r i s t i an  School 
Father Bert rand Elementary School 
F i r s t  Assembly Ch r i s t i an  School 
F i r s t  Ch r i s t i an  Assembly Academy 
F i r s t  Montessori School o f  Mid-Sough 
(The) Frady's School, Inc. 
F rank l in  Ch r i s t i an  Academy 
Frayser Academy o f  Ch r i s t i an  
Frayser Assembly Ch r i s t i an  School 
Frayser Bap t i s t  Church 
Frayser Bap t i s t  Schools, Inc. 
(The) Gaelery School 

N/A = Not Ava i lab le  

Grades 

1-8 
1-8 

K-12 
1-8 

9-12 
1-8 

Spec. Ed. 
9-12 
1-12 
1-8 
K- 9 
1-8 
K- 6 
K- 8 

9-12 
1-8 
1-8 

1 - 12 
1-8 
K- 6 

8-12 
1-8 

K- 1.2 
7-12 

K- 6 
K- 6 
K- 6 
K- 6 
.K- 6 
1-8 

K-10 
K-.l2 

Ungraded 
K- 6 

K-12 
K- 12 
1-12 

K- 6 
Main O f f .  

7- 12 

Present 
Enrol lment 

N/ A 
N/A 
309 
N/A 
787 
205 
24 

N/A 
3,464 ' 

N/ A 
80 

N/A 
21 0 
161 
933 
N/A 
N/A 
21 2 
N/A 

2 1 
41 

N/A 
1 ,'442 

520 
N/A 
N/A 
N/ A 
N/A 
N/A 
206 
502 
51 2 
6 6 

126 
5 0 

142 
188 
N/ A 

1,013 
15 

(Continued) 

3-284 



TABLE 3-89 (Continued) 

Present 
School Name Grades Enrollment 

Georgian H i l l s  Bap t i s t  Church 
Glenmore Academy 
Gordon's Pr i va te  School 
Grace S t .  Luke's Episcopal 
Graham Heights Academy 
Hammond H i l l s  Bap t i s t  School 
Harding Academy (Main Of f i ce )  
Hardi ng Academy 
Hardi ng Academy 
Harding Academy 
Harding Academy 
Hardi ng Academy 
Hardi ng Academy 
Hardi ng Academy 
Hardi ng Academy 
Hardi ng Academy 
Hardi ng Academy 
Hollywood Bap t i s t  Church 
Holy Cross Lutheran School 
Holy Rosary School 
(The) Hutchison School 
Immaculate Conception Elementary 
Immaculate Conception High School 
Immanuel Lutheran School 
Jackson Avenue Bap t i s t  School 
LaBelle Haven Bap t i s t  Ch r i s t i an  School 
Lamplighter Montessori School 
Laurelwood School, Inc.  
Lausanne School 
(A) Learning Place 
Leawood Bap t i s t  School 
L i t t l e  Flower School 
Longview Hgts. 7 t h  Day Advent is t  School 
Lowry's P r i va te  School 
Macon Road Bap t i s t  School 
Madonna Day School 
Mann-Private School 
Marie Kensington Day School 
Memphis Cathol ic  High School 
Memphis Chr i s t i an  Academy 
Memphis Hebrew Academy 
Memphis Jun ior  Academy 
Memphis Oral School f o r  the Deaf 
Memphis Preparatory School 

9-12 
1-12 
4-8 

K-12 
K-12 
K- 12 
7-12 

K- 6 
K- 3 
K- 3 
4- 6 
4- 6 
1-6 
K- 6 
K- 6 
K- 6 
K- 6 
1-6 
K- 8 

: 1-8 
'it- 1 2 

Spec. Ed. 
9- 12 

. '  K-8 
K-12 

K- 9 
K- 4 

K-12 
K-12 

Nongraded 
1-8 
1-8 
K- 8 

7-12 
K-11 

Ungraded . 

6-12 
1-6 

9-12 
. K-9 

1-8 
1-10 . 

K- 3 
'7-12 

N/A = Not Ava i lab le  

(Continued) 

3-285 



TABLE 3-89 (Continued) 

School Name 

~ e m ~ h ' i  s Un ive rs i t y  school 
Messiah Lutheran Church School 
Miss Lee's School o f  Childhood 
M i t che l l  I s  P r i va te  School 
M t .  Terrace Bap t i s t  Church 
New A l l en  Road Bap t i s t  Church 
Oakhaven Bap t i s t  Academy 
Our Lady o f  Sorrows 
Presbyterian Day School 
Randal 1 Chr i s t i an  Academy 
Ridgeway Bap t i s t  School 
Rosebud Kindergarten & Pr i va te  School 
Rose H i l l  Ch r i s t i an  Academy 
Sain t  Agnes Academy 
Sain t  Agnes Elementary 
Sa in t  Anne School 
Sa in t  Dominic School f o r  Boys 
Sa in t  John School 
Sa in t  Joseph Cathol ic  School 
Sa in t  Louis School 
Saint  Mary Episcopal School' 
Saint  Michael School 

.Sa in t  Paul. School I .  

Shady Oaks Sch0.01 
Sky View Bap t i s t  Academy 
Southern Bap t i s t  Educational Center 
Southmoor Bap t i s t  Chr i s t i an  School 
surgeon, C. H. , Acadmey. 
(The) Threshold, A Montessori School 
Thr i f thaven Bap t i s t  School 
Towering Oaks - Balmoral School 
Towering Oaks Bap t i s t  School 
Tra fa lgar  V i l l a g e  School 
Trenor School, Inc'. 
T r i n i t y  Bap t i s t  Ch r i s t i an  School 
Whitehaven Methodist Day School 
Whitehaven Presbyterian School 
Whi t t e n  Hgts. Ch r i s t i an  School 
Woodland Presbyterian School 
Yeshiva o f  the South 
Yeshiva o f  the South f o r  G i r l s  . 

N/A = Not Avai lable 

Grades 

7-12 
K- 8 

. I - 6  
3- 9 
K- 6 
K- 3 

K-12 
1-8 
K- 6 

K-12 
1-8 
K- 1 

K-12 
9-1 2 

K- 8 
1-8 
1-8 
1-8 
1-8 
1-8 

K-12 
1 -8  

: 1-8 - 

Ungraded 
1-12 
I - i 2  
K- 12 
K- 1'2 

1-4 
K-12 

1-8 
1-12 

7 -8 
1-8 

K, 4-8 
K- 6 
K-6 

2-1 1 
4-8 

9-12 
9-12 

Present 
Enrol lment 

568 
121 
78 
4 

N/A 
N/A 
796 
490 
577 
250 
N/A 

4 
N/A 
390 
189 
204 
193 



TABLE 3-90 

SUMMARY OF 1978 CAPACITIES AND ENROLLMENTS FOR THE 

. . MEMPHIS CITY AND. SHELBY COUNTY SCHOOL SYSTEMS 

, 
. . System 

~ e m ~ h i s  C i t y  School3 

' ~ l e m e n t a r ~  Schools 

Jun ior  High Schools 

High Schools' 

1978 
Capac i t y  

1978 Percent 'o f  
Enrol lment Capacity F i l l e d  

She1 by 'County Schools 

Elementary Schools 17,050 4,230 83.5 

Jun ior  High Schools 4,150 2,346 56.5 

High Schools 8,049 6,621 82.3 

* ~ d ~ & c i t y  f o r '  Dduble Tree, Manor Lake, Raleigh B a r t l e t t  Meadows, Scenic 
. H i l l s ,  Shrine and Winchester are no t  ava i lab le  :. 

**Enrollment fo r  Raineshaven i s  not  ava i lab le .  

'capacit ies . fo r  Gragg A1 t e rna t i ve  and Patterson A1 t e rna t i ve  are no t  avai 1 able. 
Craigmont, K i  ngsbury, Messick, Trezevant and White S ta t ion  are computed under 
h igh schools. 

"capacit ies f o r  Raleigh B a r t l e t t  are not  ava i lab le .  



% 

t h e i r :  present  capaci ty .  ~ n d i v i d u a l  system enro l  lment trends, teacher-pupi 1  

r a t i o s  and average annual costs pe r  p u p i l  f o r  t h e  1977-1978 school year  are  

prov ided i n  ..Table 3-91. 

3.9.3.. 3  MEDICAL AND PUBLIC. HEALTH 

The City o f  Memphis and Shelby County have an abundance o f  h e a l t h  i n s t i t u t i o n s  

s i t u a t e d  throughout t h e  county. They c o n s t i t u t e  one o f  t h e  f i n e s t  and most 

complete medical centers i n  the  country. Since Memphis i s  a  major medical 

center., a  wide span o f  serv ices i s  ava i l ab le .  I n  general, t h e  h e a l t h  care 

system can expect 1  i ttl e s t ress  from t h e  development o f  t h e  proposed f a c i  1  i ty. 

The major h o s p i t a l s  mentioned here are  i d e n t i f i e d  by name and l o c a t i o n  i n  

Table 3-92. Most o f  t h e  . ma jor '  . medical - su rg i  c a l  serv ices are prov ided w i t h i n  

the  respect ive  i n s t i t u t i o n s .  complementing these serv ices,  t h e  var ious h e a l t h  

i n s t i t u t i o n s  c o l  l e c t i v e l y  prov ide  therapy serv ices,  r a d i a t i o n  serv ices  and 

. * spec ia l  u n i t s .  These h o s p i t a l s  a l so  prov ide  mental h e a l t h  f a c i l i t i e s ,  miscel -  

laneous h e a l t h  care f a c i l i t i e s . a n d  serv ices and t h e  support ive f a c i l i t i e s  . 
. . . . 

and serv ices common t o  most hosp i ta ls .  Table 3-93* presents a  summary o f  

these serv ices and f a c i l i t i e s .  

To prov ide these serv ices and t o  s t a f f  t h e  f a c i l i t i e s  t o  an e f f i c i e n t  l e v e l  

requ i res  a  g rea t  number o f  qua1 i f i e d  i n d i v i d u a l s .  Table 3-94* provides a  

summary o f  t he  number o f  techn ic ians  and nurses who are  employed by the  hos- 

p i t a l s  i n  Shelby County. To prov ide summary i n fo rmat ion .on  physic ians and 

d e n t i s t s ,  Table 3-95* l i s t s  the  number o f  each by s p e c i a l t y  f o r  the  Shelby 
! 

County area. 

A s t a t i s t i c a l  summary o f  t he  number o f  h o s p i t a l  beds a v a i l a b l e  and t h e  occu- 

pancy' r a t e  i s ,  shown i n  Table 3-96. ** AS can be. seen from t h i s  tab1 e, h o s p i t a l  

- * Based on Memphis Sta te  u n i v e r s i t y ,  Bureau o f  Business and Economic Research, 
unpublished data from Mid-South Medical Center Counci l ,  Memphis, Tennessee, 
1978. 

** Based on Memphi s  Sta te  ~ n i  v e r s i  t y  , Bureau o f  Busi ness and Economic Research, 
unpubl'i shed data from Tennessee Department o f  Pub1 i c  Health, S ta te  Center 
of Heal th S t a t i s t i c s ,  Memphis, Tennessee, 1978. 



I INDIVIDUAL SCHOOL SYSTEM ENROLLMENT CAPACITY TRENDS, TEACHER/PUPIL 

, . RATIOS AND AVERAGE ANNUAL COSTS PER PUPIL 
. . 

. I 

~ c h o o l ~ y s t e n  by Enrollment Teacher/Pupil Costs Per 
Grade Level Trends Ratios* Student* 

Memphis City Schools . Decreasing by . , 
. . 2000 pupi 1 s/year $i 208 \ 

Grades "1 - 3 1:25 

Grades 4 - 6 1 : 30 

Grades ' 7 - 12 1:35 

She1 by County Schools Not Avai 1 able 

Grades 1 - 12 
. . .  . . 

* 1977-1978 school year. 
. .  



. . . . 
. . 

TABLE 3-92 

.HOSPITALS IN MEMPHIS. AND SHELBY COUNTY 

I 
~ o s ~ i  t a l  . . 

~ a p t i  s t  Hospi t a l  

' .  C i t y  of Memphis Hosp i ta l  

-Doctors Hosp i ta l  

Lakes i de ~ o i p i  t a l  

LeBonheur Hosp i ta l  

~ ~ m p h i s  Eye a n d  Ear Hosp i ta l  

Memphis Mental Heal th I n s t i t u t e '  , 

Methodist  Hosp i ta l  
. . .  

Mid-South Hosp i ta l  

Nava.1 Hosp i ta l  

S t . .  Joseph - Downtown 

S t .  Joseph - East 

S t .  Jude 
. . 

U n i v e r s i t y  .of Tennessee Hosp i ta l  

ve terans ~ d m i n i  s t r a t i o n  Hosp i ta l  

Address 

899 Madison Avenue 

860 Madison Avenue 

2990 Getwel l  Road 

2911 New Brunswick Road 

848  dams Avenue 

1060 Madison Avenue 

865 Poplar 

1265 Union Avenue ' 

135 Paul ine Nor th  

M i  11 i ngton, . Tennessee 

220 Overton S t .  

5959 Park 'Avenue 

Lauderdal e 

800 Madison Avenue . 

1030 Je f fe rson  Avenue 



TABLE 3-93 

SUMMARY OF SERVICES . . AVAILABLE IN MEMPHIS AND/OR SHELBY. COUNTY HOSPITALS 

~ b o r t i o n  .service'( in-Pa t i e n t )  
Abor t ion  Service (Out-Pat ient )  
Audiology 
Autopsies 
Autoanalyzer 
Blood Uank 
C l i n i c a l  Laboratory  
Cardiovascular Diagnost ic  C l i n i c  
Che~i~otherapy 
Dental F a c i l i t i e s  
Echoencephal ography 
E l e c t r o c a r d i o l  ogy 
Electroencephalography 
Electromyography 
Fanlily Planning 
Genetic Counseling 
Hystopathology Lab 
O b s t e t r i c a l  D e l i v e r y  Room 
Operat ing S u i t e  
Open Hear t  Surg ica l  F a c i l i t i e s  
Organ k n k .  (Type) 
Outpa t ien t  Department 
Pa tho1 ogy Department 
Pharmacy 
Post Operat ive Recovery Room 
P o d i a t r i s t  F a c i l i t i e s  
Pulmonary Funct ion 
Renal D i a l y s i s  (Out-Pat ient )  
Speech Pathology 
Kidney Transplant 
Tumor Reg is t ry  . 

Therapy ~ e r v -  ' . 

I n h a l a t i o n  
. Occupational 

Phys ica l  . 
Other 

Special  U n i t s  .- .---- 

Rad ia t ion  Services 

~ i a ~ n o s t i c  
Therapeutic 
Cobal t  Therapy 
.L'i near Accel era t o r  
Radioact ive Isotope 

(1 )  d iagnos t i c  
( 2 )  therapeut ic  , 

Radium Therapy 

Mental Heal t h  Services 

P s y c h i a t r i c  I n - p a t i e n t  U n i t s  
Psych ia t r i c  Out-Pat ient  U n i t s  
Psych ia t r i c  Enierqency U n i t s  
P s y c h i a t r i c  P a r t i a l  H o s p i t a l i z a t i o n  
Psych. Foster  and/or Home Care 
Psych. Consu l ta t ion  and Education 
C l i n i c a l  Psychology Serv ice 

- . . . .  

Alcohol U n i t  
Burn Care Unit. 
Coronary Care U n i t  
D e t o x i f i c a t i o n  U n j t  
Drug Trea tnlent Center  
1ntensive.Care U n i t  
In tens ive  Care (Mi xed) 
Preinature Nursery 
C r i t i c a l  Care Nursery 
R e h a b i l i t a t i o n  ( In -Pa t ien t )  
R e h a b i l i t a t i o n  (Out-Pat ient )  

Support ive F a c i l i t i e s  and Services - 

E l e c t r o n i c  Data Process. 
Hospi ta l  Aux i l  i a r y  
Medical L i b r a r y  
Socia l  Service Department 
Laundry Service 

.Food Serv ice 
Housekeeping Service 
Volunteer Serv ice Departinent 

Miscel laneous Heal.th Care F a c i l  i t i e s  
. . 

Hospi ta l  has a nurs ing home o r  extended care 
f a c i l i t y  i n  the  p lanning process 

Hospi ta l  operates a home care program 
Hospi ta l  r e f e r s  p a t i e n t s  t o  an organized home 

care program 
Hosp i ta l  has a t r a n s f e r  agreement w i t h  a Medicare 

c e r t i f i e d  extended care f a c i l i t y  
Hospital-based ambulance serv ice  
Hosp i ta l  owns o r  operates f r e e  s tanding o u t p a t i e n t  

f a c i l i t y  
Hospi ta l  i s  connected w i t h  a Heal th  

Maintenance Organizat ion (HHO) 
Hospi ta l  has a doc to rs '  o f f i c e  b u i l d i n g  



TABLE 3-94 

HOSPITAL EMPLOYEE SUMMARY, MEMPHIS AND SHELBY 

. . 

Category 

Registered Nurses 

Licensed P rac t i ca l  Nurses 

Nurses Technicians 

Nurses Aides . 
, ' Order l ies  

Other Ward U n i t  Personnel 

Medical Lab D i rec to rs  

Medical Lab Supervisors 

Medical. Lab Technologists 

Medical Lab Technicians 

Radiologic Technologists 

Radiologic Technicians 

Other Radiologic Personnel 

Licensed Physical  Therapists 

Physical Therapists 

Physical Therapy Assistants and Aides 

Occupational Therapists 

Occupational Therapy Ass is tants  and Aides 

Inha la t i on  Therapists 

Recreational Therap4.s t s  

Registered Pharmacists 

Pharmacy Technicians 

Medical Social  Workers 

' Other Social  Workers 

Registered Records Administrators 

Accredi ted Records Technicians 

Administrators and Ass is tants  

Admin is t ra t ive  Staff  

Registered D ie t i c i ans  

D ie ta ry  Employees 

Housekeeping 

Maintenance and Grounds 

Laundry 

Other 

Residents 

In terns 

Externs 

Radio log is ts  

Pathologists 

Dent is ts  

Dental In terns and Assistants 

Other Physfcians 

- Tota l  

COUNTY, 1977 

Number o f  
Employees 

2,284 

1,152 

171 

1,826 

285 

847 

7 

67 

354 

289 

165 

86 

270 

52 

6 

57 

12 

7 

204' 

9 

132 

158 

4 3 

17 

16 

26 

54 

558 

50 I 

1,024 

1.016 

476 

224 

4,013 

566 

159 

20 

40 

28 

9 

11 

146 

16,943 - -. 



TABLE 3-95 
I 

SUMMARY OF MEDICAL DOCTORS AND DENTISTS ON ACTIVE STATUS IN 

SHELBY COUNTY I N  1978 BY SPECIALTY 

Specialty 
\ 

Number Specialty -- Number 

Aerospace Medicine 2 Psychiatry 7 3 

A1 1 ergy 

Anesthesiology 

Broncho-Esophagology 

Cardiovascular Diseases 

Der~l~atol ogy . . 

Diabetes 

8 Psychiatry, Child 

7 6 Psychoanalysis 

1 Public Health 

23 Pulmonary Diseases . 
28 Radiology 

1 Radiology, Diagnostic 38 

Endocrinology ? Radiology.. Pediatric 2 

Emergency Medicine 14 Radiology, Therapeutic 7 

Falllily Practice 

Gastroenterology 

General Practice 

General Preventive Medicine 

Geriatrics 

84 Rheumatol ogy 
17 Rhinology 

65 Surgery, Abdominal 

1 Surgery, Cardiovascular 

5 Surgery. Colon & Rectal 

Gynecology 7 Surgery, General 152 

7 Hematology 
. . 'Surgery, Hand 1 .  

Infectious Diseases 4 Surgery, Head & Neck 2 .  

Internal Hedicine . 274 Surgery, Neurological 43 
. . 

~eoplastic Diseases .6 Surgery, Orthopedic 58 

Nephrology . . 

Neurology 

Neurology - Child 
Neuropathology 

Obstetrics. 

obstetrics and (iynecology 

Ophthalmology 

6 Surgery, Pediatric 

13 Surgery, Plastic 

4 Surgery, Thoracic 

2 Surgery. Urological 

1 Other or Unspecified Specialty 

92 

5 1 

Oto.1 ogy 4 

Pathology 
. . 

Pathology, Clinical 

Pathology. Forensic 

. . Pediatrics 
Pediatrics. Allergy 

60 Dentists 

8 Endodontics 

2 Oral Surgery 

11 9 Orthodontists 

7 Pedodontics 
Pediatrics, Cardiology 6 Periodontics 

.. a Physical Iledicine . and . Rehabilitation 3 Prosthodontics . 
. . 



Hosp i ta l  

TABLE 3-96 

B a p t i s t  

C i t y  of Memphis 

Doc t o r s  

Lakes i de* 

LeBonheur 

Memphis Eye.& Ear 

Memphis Mental Hea l th*  . 

W 
Methodi s t  

I 
r0 Mid-South 
w 
P Naval H o s p i t a l  Mi 11 i n g t o n  

S t .  Joseph Downtown 

S t .  Joseph East 

St .  Jude* 

U n i v e r s i t y  o f  Tennessee 

Veterans 

T o t a l  

L icensed . . 
Beds 

Survey 
Beds 

Year ly .  
Admiss ions 

59,528 

10,707 

2,470 

N/A 
8,982 

1,808 . 

N/A . 

45,155 

2,740 

4,217 

7,679 

20,497 

N/A 

1,085 

14,678 

179,546 

I n - P a t i e n t  
Days .- 

,561,474 

170,222 

34,067 , . . 

N/A. 
35,202- 

6,263 

N/ A 
358,896 

' 28,853 

29,808 

70,045 

150,237 

N/A . ' 

25,865 

286,424 

1,757,356 

Average Length 
o f  Stay  ( d a y s 1  

9.4 

8.2 

9.7 

N/A 
3.9 

3.5 

N/A 
7.9 

10.5 

7.1 

9.1 

7.3 

N/ A 

23.8 

19.5 - 
9.9 

Occupancy . 
Rate (%) 

* F igures f o r  Lakeside and S t .  Jude h o s p i t a l s  and Memphis Mental Hea l th  I n s t i t u t e  a r e  n o t  a v a i l a b l e ;  
t he re fo re ,  t hey  a r e  n o t  i nc luded  i n  the  t o t a l .  



f a c i l i t i e s  are adequate f o r  the populat ion o f  Memphis and Shelby County, 

wh i le  s t i l l  p rov id ing  services t o  a  la rge  regional  area. 

There are fou r  major emergency ambulance services i n  Memphis and Shelby 

County. These services are provided by the Memphis F i r e  ~epar tment ,  Medic 

Ambulance Services, Inc.,  Weaver Ambulance Service and Paramedic Ambulance 

Service, Inc;  These agencies provide emergency medical technic ians who are 

s ta t ioned w i t h  each ambulance and work i n  conjunct ion w i t h  the hosp i ta l s  

w i t h i n  the c i t y  and county. Table 3-97" l i s t s  the various services, addres- 

ses o f  each, areas served and the number o f  vehic les i n  serv ice  i n  1978. 

3.9.3.4 FIRE' AND POLICE, PROTECTION 

F i r e  p ro tec t i on  w i t h i n  the  Shelby County area i s  provided by both municipal 

and vo l  unteer f i r e  departments. The IFGDP program could i n d i r e c t l y  cause 

add i t i ona l  need f o r  ' 4  ncreased f i r e  pro tec t ion.  The addi t ional .  commerci a1 

a c t i v i t y ,  as we l l  as add i t i ona l  r es i den t i a l  dwel l ing  u n i t s  t h a t  can be a t -  

tri buted t o  .the proposed fac i  1  i ty, should not  s i g n i f i c a n t l y  increase the 

amount o f  property o r  number o f  l i v e s  r equ i r i ng  pro tec t ion.  

Memphis cu r ren t l y  holds a  Class I1  f i r e  insurance ra te .  This i s  due t o  the 

f i r e  prevent ion program t h a t  has been incorporated w i t h i n  the c i t y  by the 

Memphis F i r e  Department (MFD). I n  1978, the MFD employed approximately 1600 

uniformed firemen and had 48 s t r a t e g i c a l l y  located f i r e  s ta t ions  which u t i -  

1  i zed  114 pieces o f  f i r e - f i g h t i  ng equipment. Add i t iona l  f i r e  p ro tec t i on  

outs ide the Memphis c i t y  l i m i t s  i s  provided by several volunteer and municipal 

f i r e  departments. A summary o f  re levant  informat ion concerning these i s  

g iven i n  Table 3-98. * 

Agencies p rov id ing  law enforcement support t o  the Shelby County area inc lude 

municipal po l i ce  . .  forces, county s h e r i f f  forces and the State Highway Pat ro l .  

* Based on Memphis State Un ive rs i t y ,  Bureau o f  Business and ~conomic Research, 
unpublished data from Memphis F i r e  Department and o ther  Shelby County f i r e  
departments, Memphis, Tennessee, 1978. 

8 .  



TABLE 3-97 

EMERGENCY AMBULATORY SERVICES I N  MEMPHIS AND SHELBY COUNTY 

PROVIDING EMERGENCY MEDICAL TECHNICIANS 

Agency Name 

Memphis F i r e  Department 

U n i t  1 
U n i t  2 
U n i t  3 
U n i t  4 
U n i t  5 
U n i t  6 
U n i t  7 
U n i t  8 
U n i t  9 
U n i t  10 
U n i t  11 
U n i t  12 
U n i t  13 
U n i t  14 
U n i t  15" 

Medi c Ambul ance Service, 
Inc .  

U n i t  1 
U n i t  2 

U n i t  3 

U n i t  4 

U n i t  5 

U n i t  6 

Address 

1017 Je f fe rson  
3345. M i  1 1 i ngton 
287 East McLemore 
333 E. Parkway .North 
4472 Powell 
2147 E l v i s  Presley 
550 East Mendenhall 
3903 Kn igh t  Arnold 
4715 Horn Lake Road 
2231 East Shelby Dr i ve  
688 Breed1 ove 
832 M i s s i s s i p p i  
8510 Coleman 
21 61 R i  dgeway 
1510 Chelsea 

Area Served 

City o f  Memphis 
City o f  Memphis 
City o f  Memphis 
City o f  Memphis 
City o f  Memphis 
City o f  Memphis 
City o f  Memphis 
C i t y  o f  Memphis 
City o f  Memphis 
City o f  Memphis 
C i t y  o f  Memphis 
C i t y  o f  Memphis 
City o f  Memphis 
C i t y  o f  Memphis 
City o f  Memphis 

' Number o f  
Vehic les 

Germantown City H a l l  Shelby County 1 
C o l l i e r v i l l e  - Hwy. 72 

@ Hwy. 57 She1 by County 1 
Hwy. 51 - South o f  

M i l l i n g t o n  Shelby County 1 
E l l enda le  - Hwy. 64 

@ Hwy. 70 Shelby County 1 
Headquarters - 

1950 Madison Shelby County 7 
Tchulahoma @ Winchester She1 by County 1 

Weaver Ambulance 
Serv ice 55 N. Claybrook Long Distance 

Avai 1 ab le  

Paramedic Ambulance 
Service, I nc .  8254 Pinebrook Dr i ve  Out-of-Town Service 

Avai 1 ab le  

* Reserve U n i t  - Not i n  Serv ice 



TABLE 3-98 

ADDITIONAL FIRE DEPARTMENTS WITHIN SHELBY COUNTY 

Agency Name Location o f  Stat ions Personnel Equipment Area Served 

~ o l  l ' i e r v i  1 l e  Volunteer F i r e  Department 128 N o r t h  Main St. : 8 t o  25* 
391. N. Byhal i a  Road 

M i  1 1 i ngton F i r e  ~ e ~ a r t i e n t  4836 Navy Road 14 t o  25" 

B a r t l e t t  F i r e  Department 2939 A1 t u r i a  27 t o  34* 

Germantown F i r e  Department . 7726 Farmington Ave. 18 
7553 Poplar Pike Ext. 

* Volunteer 

5 pumpers C i t y  l i m i t s ,  ' . . 

1 grass ' subscribers 
f i r e  u n i t  

5 pieces 

7 pieces 
1 rescue 
squad 

8 pieces 

C i t y  l i m i t s .  , 

City o f  
Bart1 e t t  

City l i m i t s  
+. r es i den t i a l  
subd iv is ion 
east  o f  c i t y  
which i s  on 
Germantown 
water system 
and w i  11 be 
annexed. 



I The increased a c t i v i t y  due t o  the proposed p l a n t  i s  no t  .l i k e l y  t o  s i g n i f i c a n t l y  

a f f e c t  the need f o r  law enforcement i n  the  impact area. 

I n  1978, the Memphis Po l i ce  Department employed approximately 1630 persons 

I .  ' . of which 1234 were commissioned o f f i c e r s .  The c i t y  i s  d i v ided  i n t o  f ou r  

I p rec inc ts ,  each p a t r o l l e d  by 36 cars dur ing the day and n i gh t  hours and 48 

I . '  cars i n  the evening.. These cars are from a t o t a l  f l e e t  inventory o f  533 

I vehicles. The' area' served by the Memphis Pol i c e  Department encompasses the 

I Memphi.~ area w i t h i n  the boundary o f  the c i t y  l i m i t s .  Communication between 

I o f f  i ces  and o f f i c e r s  i s  handled v i a  a 12-channel communication ( rad io)  system 

o f  which ten  channels are UHF and two are VHF. 

, 1 
The Shel by County s h e r i f f ' s  Department had approximately 425 emp1,oyees i n  

I .  1978 o f  which 375 were commissioned o f f i c e r s .  The Department possessed a 

I f l e e t  o f  139 vehic les which p a t r o l l e d  the  Shelby County area. There are  

I f ou r  other po l i ce  departments o f  importance w i t h i n  the Shelby County area. 

These are 1 i sted. , i  n Table 3-99. * 

The Memphis and Shelby County Park Commissions have, over the  years, developed 

I an extensive park system. .The system, designed t o  meet the needs o f  the  

I 1 arge populat ion found throughout Shel by County, contii ns f ou r  major types 

I .  o f  parks: neighborhood parks, d i s t r i c t  parks, la rge urban parks and regional  

I parks. A b r i e f  desc r ip t ion  o f  these parks i s  contained below. 

Neighborhood parks usual l y  serve a res iden t ia l ,  neighborhood o f  approximately 

I .  one square mi le .  The types o f  f a c i l i t i e s  genera l ly  provided are: small 

I '. : area f o r  preschool. ch i ld ren,  p lay  apparatus f o r  o lder  ch i ld ren ,  area f o r  

f r ee  play,  mul t i -use paved area, area f o r  f i e l d  games, shaded area, area f o r  

* Based on Memphis State Un ive rs i t y ,  Bureau of Business and Economic Research, 
unpubl i shed data from Memphis Pol i c e  ~epar tment  and o ther  Shel by County 
p o l i c e  departments, Memphis, Tennessee, 1978. 



TABLE 3-99 
+ !. 

A LIST OF OTHER WITH~N SHELBY'COUNTY 
I I ', ,n I r - II t . i  2 t*rr2 r [  , L  , + I  I, ,i , 

Agency Name 

Col 1 i e r v i  1 l e  Pol i c e  Department. - .  ,-,,: + - 101 Walnut S t r e e t  
"' ~ o l  l r i e r v i l l e ' ,  TN 38017 

M i  11 i n g t o n  Pol i c e  Department . - . . . - -  , q ,  L- ,4836 Navy Road 
M i l l i n g t o n ,  TN 38053 

Ba r t1  e t t  Pol i c e  Department, . , - - ,  ,, ? ; 5727 Woodlawn 
' ~ a r i l e t t ,  TN 38134 

7" .  I 
. #  . 

2&9' c o u r t  
. 8  A , - 1 1 + B a r t l e t t ,  .TN 38134 

Germantown P o l i c e  Department 7553 Poplar  Pi ' te,  Ext. 
Germantown, TN 38138 

' r +  
* - 1  

1 <, 
& . . , . I ) .  , -. . ' 

- , . , ,. ,., 1; , a  , j  . , , 7  7 -  , . ! - 
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I . lawn games, pool a rea , .p i cn i c  area, area f o r  o l d e r  peop le , . she l te r  house o r  ~ r e c r e a t i o n .  b u i l d i n g  and a  landscaped area. ~ h ' i s  type o f  pa rk  usua l l y  ranges 

i n  s i z e  from 5  t o  20 acres. 

D i s t r i c t  parks are  . l a r g e r s c a l e  neighborhood parks which supply t h e  same 

bas ic  f a c i  1  i t i e s  as neighborhood parks: These parks u s u a l l y  serve a popula- 

t i o n  ranging from 10,000 t o  50,000 located w i th im a  3 m i l e  rad ius  o f  t h e  

park. The s p e c i f i c  f a c i l i t i e s  which might  be supp l ied  by a  d i s t r i c t  pa rk  

are: game cour ts ,  spor ts  f i e l d s ,  p i c n i c  areas, a  landscape park, c h i l d r e n ' s  

p l a y  areas, a  f ie ldhouse,  a  t rack ,  an outdoor swimming pool  and a  center  ' f o r  

day camping. Cer ta in  areas may a l s o  be l i g h t e d .  The minimum s i ze  f o r  t h i s  

type o f  park  i s  20 acres. 

Large urban parks are designed t o  supply a  va r ied  a r ray  o f  f a c i l i t i e s  i n  a  

na tu ra l  s e t t i n g . f o r  l a r g e  numbers o f  people. Features which should be i n  

these parks inc lude:  na tu ra l  landscaping, l a r g e  p i c n i c  a reas , . ' a th le t i c .  

f i e l d s  , playgrounds , nature . . t r a i  1  s  , bandstands, comfor t  s ta t i ons ,  w i n t e r  

spor ts  areas, day camps and o f  f - s t r e e t  p a r k i  ng. Added f a c i  1  i t i e s  may i n c l  ude 

g o l f  courses, b r i d l e  paths, b.oating and swimming f a c i l i t i e s ,  zoo, bo tan ica l  

gardens and museums. These parks u s u a l l y  conta in  a  minimum o f  100 acres and 

serve a  popu la t ion  o f  50,000 o r  more. The recommended standard f o r  these 

l a r g e  parks i s  approximately 5  acres pe r  1000 popu la t ion  w i t h  a  minimum o f  
(10) 100 acres. 

Regional parks serve a  l a r g e  geographic reg ion which usua l l y  covers an area 

w i t h i n  one hour 's  d r i v i n g  t ime o f  t h e  park. Tota l  area and loca t ions  vary 

among parks, b u t  they tend t o  be l o c a t e d  outs ide  a  c i t y '  s  boundaries and 

range i n  s i z e  from 250 acres t o  several thousand acres. The a c t i v i t i e s  pro-  

v ided a t  these parks inc lude:  overn ight  and long-term camping f a c i l i t i e s ,  

p i c n i c  areas, swimming f a c i l i t i e s ,  f i s h i n g ,  boat ing  and n a t u r a l l y  wooded 

areas. Large sect ions are usua l l y  reserved f o r  h i k i n g  and horseback r i d i n g .  

The recommended standard f o r  these parks i s  20 acres per  1000 popu la t ion  

w i t h  a  minimum o f  250 acres. (10) 

-- - - 



I n  1976, the Tennessee Department o f  Conservation conducted a survey o f  a l l  1 
recreat iona l  f a c i  1 i t i e s  throughout the state.  The quant i ty  o f  parks, by I 

category, for  Shelby County i s  given i n  Table 3-100. Ownership and operation 
I 

i s  predominantly the responsi b i  1 i ty o f  the Memphis Park Commission. Table I 

3-101 gives an overview o f  a c t i v i t i e s  ava i lab le  a t  recreat iona l  f a c i  1 i t i e s  

throughout Shelby County i n  1978. 

I n  add i t i on  t o  the pub l i c  f a c i l i t i e s  found w i t h i n  the county, there are num- 

erous p r i va te  and semiprivate f a c i l i t i e s  as i s  shown i n  Table 3-102. Accom- 

panying these f a c i l i t i e s  are numerous smaller groups involved i n  wel l -def ined 

areas such as music, b a l l e t  and a r t .  A p a r t i a l  l i s t i n g  o f  these c u l t u r a l  I 

and recreat iona l  f a c i l i t i e s  and organizations i s  provided i n  Table 3-103. . 1 

The Memphis Queen Riverboat Line o f fers  r i ve rboa t  excursions da i l y ,  and Gray 
I 

L ine Tours o f f e r s  counterpart services on land. A number of other f a c i l i t i e s  

o f f e r  i nd iv idua l  and group tours. These include the Memphis Cotton Exchange; 

the Schl i t z  Be1 l e ,  fea tu r ing  brewery tours  and refreshments i n  a rep1 i c a  o f  

a Miss iss ipp i  River steamboat saloon; and the Memphis Navy base a t  M i l  1 ington. 

Other po in ts  o f  general i n t e r e s t  inc lude the Memphis Bel le,  a World War I 1  

B-17 "F ly ing Fortress.";, the Auditorium and Cook Convention Center; Graceland 

( the E l v i s  Presley estate); and Overton Square, w i t h  i t s  restaurants and 
(13) .speci a1 t y  shops. 

. . 

Leisure pursu i t s  o f  an academic and s c i e n t i f i c  nature are ava i lab le .  a t  e i gh t  

.major col leges, un i ve rs i t i es  and technical  i n s t i t u t e s .  The Memphis Botanical 

Garden and . the Memphis Zoological Gardens and Aquar'ium are also o f  consider- 

able i n t e r e s t  t o  a substant ia l  number o f  v i s i t o r s .  (13) 

3.9.4 EXISTING AND PROJECTED INFRASTRUCTURES 

Thjs sect ion p'rovides base1 ine  data on study area i n f r as t ruc tu re  components 

t ranspor ta t ion,  u t i l i t i e s  and water and sewer systems. 



. . 

. . TABLE 3-100 ' 

. .  . 

AN INVENTORY OF RECREATIONAL FACILITIES IN SHELBY COUNTY BY THEIR 
GENERAL DESCRIPTIONS (11 

Fac i l i t y  

~ e i ~ h b o r h o o d  Parks 

Community Parks 

Regional Parks 

National Parks 

Historical  Areas 
National /S ta te  Forest 

Par-kway Special Area 

Pr ivate  Development 

, Not Reported 

Total 

Number of 
Faci 1 i t i e s  

205 

4 3 

10 

0 
4 

Percent 
0 f 

Total 

71 -92 

15.08 

3.50 

0.00 

1.40 

0.00 

0.35 

7.36 

0.35 

100.00 .' 



TABLE 3-101 

A LISTING AND SUMMATION OF THE PRIMARY ACTIVITIES OFFERED 

AT RECREATIONAL. FACILITIES IN SHELBY COUNTY. (1 978) (111 

Number o f  Percent 
A c t i v i t y  Locations o f 

Cn Shelby County To t a  1 
I 

A c t i v i t y  

Camping 

F i e l d  Sports 

F i  shi  ng 

Go1 f 

H i s t o r i c a l  S i t e  

Hunting 

Sc.eni c Areas 
, ~ i c n i  c k i  ng . . 

Rodeo, Zoo, e tc .  

Hunt Stocked Game 

T r a i l s  

Vacationing 

Water Sports 

Gymnasium Sports 

Total  



, 
TABLE 3-102 

A PARTIAL LISTIMG OF PRIVATE AND SEMIPRIVATE RECREATIONAL FACILITIES (10) 

Name F a c i l i t i e s  

Be1 l a  V i s ta  Country C.1 ub go1 f course, swimming 
pool , clubhouse 

Boy's  C l  ub o f  Memphis gymnasi um, clubhouse, 
camp 

B r i a r g a t e  Country Club swimming pool , c l  ubhouse 

Chickasaw Country Club g o l f  course, t enn is  
cour ts ,  swimming pool ,  
clubhouse 

Co lon ia l  Country Club go1 f courses, t enn is  
w cour ts ,  swimming pool ,  
I 
w clubhouse 
0 
P 

Farmington Country Club g o l f  course, t enn is  
cour ts ,  swimming pool , 
clubhouse 

G i r l s '  Club o f  Memphis gymnasium, game and 
meeti ng rooms 

Graceland Recreat ion Club swimming pool ,  t enn i s  
cour ts ,  playgrounds 

Houston Levee Go l f  Club go1 f course, c l  ubhouse 

Jewish Community Center swimming pool s, gymnasium, 
handbal l  cour ts ,  h e a l t h  
c lub,  meeting rooms, 
p l  a y f  i e l  ds 

Name - F a c i l  i t i e s  
, 

Lake1 and Amusement Park f i s h i n g ,  boat ing,  camping, 
swimming pool , r i d i n g  f a c i l -  
i t i e s ,  s tockcar  r a c i n g  

Memphis A t h l e t i c  Club tenn is  cour ts ,  gymnasiums, 
swimming pool , handbal l  
cour ts ,  exerc ise  room, 
steam room 

Memphis Country Club go1 f course, swimming pool , 
tenn is  cour t ,  clubhouse 

Memphis Hunt and Polo Club 

Memphis Yacht Club 

Ridgeway Country Club 

U n i v e r s i t y  Club o f  Memphis 

Whi tehaven Country Club 

Windyke Country C l  ub 

YMCA ( 5  branches) 

YWCA (4  branches) 

t enn is  cour ts ,  swimming pool 

boa t i ng  

go1 f course, swimming pool ,. 
t enn i s  cour ts ,  c l  ubhouse 

tenn is  cour ts ,  swimming pool , . 

h e a l t h  c l u b  . 

go1 f course, t enn i  s cou r t s ,  
swimming pool,  clubhouse 

go1 f course, t enn is  cour ts ,  
swimming poo l ,  clubhouse 

gymnasiums, swimming pools, 
meeting and c l u b  rooms, 
heal t h  f a c i  1 i ti es 

meeting and c l u b  rooms 



A PARTIAL LISTING OF CULTURAL AND RECREATIONAL FACILITIES AND ORGANIZATIONS 

WHICH ARE PUBLICLY FUNDED OR OPEN TO THE PUBLIC (12) 

Name 

Memphi s A r t s  ~ o b n c i  1 

Brooks ~ e m o r i a l  Ar't Gal lery  

Memphis Academy o f  A r t s  

Theatre Memphis 

C i r c u i t  Playhouse 

Cook Convention center 

Memphis Symphony Orchestra 

Memphis B a l l e t  Society 

B a l l e t  South 
. . .  

' ,  

Ar t s  Appreciat ion Foundation. 

Memphis Opera Theatre 

The Beethoven Club 

The Goodwyn I n s t i  t u t e  

Memphis "Pink Palace" Museum 

The Mid-South Coliseum 

.Chucal.i ssa Indian V i  11 age 

F u l l e r  State Park 

Beal e. S t ree t  

Grace1 and 

The Magevney House 

The Fontaine House 

cot ton ~ & n i v a l  

Mid-South F a i r  

Memp.his Zoological Garden and Aquarium 

Memphis Botanic Garden 

Goldsmith's C i v i c  Garden Center 

L i  b e r t y l  and 

Overton Square 

Address 

263 McLean Blvd., South 

Overton Park 

Overton Park 

630 Perkins S t .  Extended 

1947 Popl a r  Avenue 

255 North Main 

1503 Monroe Avenue 

3383 Summer Avenue 

3355 Popl a r  'Avenue 

Southern Avenue 

~ e m ~ h i s  State Un ive rs i t y  

263 S. McLean Blvd. 

127 Madison Avenue 

\Central Avenue 

Fairgrounds 

1987 I n d j a ~  V i l l age  Dr ive 

M i  tche l  1 Boulevard 

Beale S t ree t  

E l v i s  Presley Blvd. 

198 Adams Avenue - 
680 Adams Avenue 

Fairgrounds 

Fairgrounds 

Overton Park 

Audubon Park 

Audubon Park 

Fairgrounds 

Madison Avenue 
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3.9.4.1 TRANSPORTATION 

Highway access i n t o  Shelby County i s  provided by 11 major highways which 

prov ide an exce l len t  pa t t e rn  f o r  convergence i n t o  and divergence away from 

the c i t y .  These highways are l i n ked  t o  the c'ity by means o f  a  67-mile c i r -  

cumferent ia l  expressway system. Table 3-104* l . i s t s  t r a f f i c  a t  key i ntersec- 

t i ons  which might be used by p l a n t  personnel dur ing const ruc t ion and operat ion. 

These in te rsec t ions  are  shown i n  Figure 3-42 and i l l u s t r a t e  a  number o f  a l t e r -  

na t i ve  routes t o  reacti M i t che l l  Road, the key access road. t o  .the s i t e .  

Local f a c i l i t i e s  provide access f o r  73 f ixed- route  r egu la r l y  scheduled motor 

c a r r i e r s  operat ing i n  the c i t y ,  more than 150 o ther  motor c a r r i e r s  operat ing 

i n  and around the area and vast  numbers o f  p r i v a t e  and commercial vehic les 

and buses. Fixed-route motor c a r r i e r s  i n  the area provide d i r e c t  serv ice  t o  

po in ts  i n  27 states,  wh i le  o ther  c a r r i e r s  provide such specia l  services as 

l oca l  cartage, l i q u i d  bu lk  t ranspor ta t ion,  heavy haul ing, express and t r a n s f e r  

serv ice  and f r e i g h t  forwarding and consol idat ing.  The area i s  a lso  served 

by two major i n t e r s t a t e  bus l i n e s  (Continental Trai lways and Greyhound) and 

by s i x  smaller l i nes .  The munic ipa l ly  owned Memphis T rans i t  Au thor i t y  pro-  

vides l oca l  bus serv ice t o  Memphis and spec i f i ed  po in ts  i n  Shelby County. 

The West Memphis T rans i t  Company provides scheduled bus serv ice across the 

Miss iss ipp i  River t o  West Memphis every 40 minutes. (13) 

E ight  t r u n k l i n e  r a i l r oads  operate out  o f  Memphis, p rov id ing  f r e i g h t  serv ice  

t o  a l l  p r i n c i p a l  c i t i e s  i n  the Uni ted States, i n  add i t i on  t o  fu rn ish ing  d i r e c t  

on - l i ne  serv ice t o  25 states. (13) 

+ 
I n  add i t i on  t o  Memphis In te rna t iona l  A i r po r t ,  located nine mi les southeast 

o f  the downtown area, there i r e  e i g h t  general av i a t i on  a i r p o r t s  i n  the metro- 

po l  i tan  area: She1 by County, A r l  i ngton Municipal , W i  1  son F ie ld ,  C r i  t tenden 

County, West Memphis Municipal,  DeSoto County, DeSoto Twinkle Town and M i l -  

l ington Naval A i r  Stat ion.  A i rpo r ts  i n  the area are served by f i v e  a i r  t runk-  

* Based on Memphi s  State Un ive rs i t y  , Bureau o f  ~ u s i  ness- and Economic Research, 
unpublished data from Tennessee Department o f  Transportat ion, Research and 
Planning D iv i s ion ,  Memphis, Tennessee, 1978. 



TABLE. 3-1 04 

TRAFFIC COUNTS ON MAJOR THOROUGHFARES 

Thoroughfare Date North South East West 

Brooks & Th i rd  10-21-75 45,487 36,866 16,341 6,680 

Horn Lake & 1-55 4-23-75 8,613 11,594 2,384 

Mi tche l l  & Weaver 8-1 9-76 4,000 4',976 5 ,992 .  5,624. 

M i t che l l  & Horn Lake 4-1 5-76 4,848 1,840 12,808 9,720 

Mi tche l l  & Highway 61 , 4- 12-76 4,848 1,840 12,808 9,720 

Peebles & Th i rd  10-6-77 57,003 50,843 2,496 6,070 



Figure 3-42. Location of Key Roads and Intersect ions  i n  Plant  Vicinity 



l i n e s  and f i v e  regional  ca r r i e r s ,  which operate about 300 inbound and outbound 

f l i g h t s  d a i l y  f o r  passengers and cargo t r a f f i c .  P r inc ipa l  commercial ca r r i e r s  

include: A1 legheny, American, B r a n i f f ,  Del ta,  Eastern, F ron t ie r ,  Piedmont, 

Southern, Texas In te rna t iona l  and United. (13) 

Seven major c a r r i e r  barge l i n e s  operate scheduled serv ice between Memphis 

and navigable po in ts  along the M iss iss ipp i ,  Missouri  and Ohio Rivers and 

t h e i r  t r i b u t a r i e s  and the Gul f  In t racoasta l  Waterway. Memphis Harbor i s  

bordered by the e x i s t i n g  Presidents I s l and  i n d u s t r i a l  area and the proposed 

6800-acre Frank C. P i  dgeon I n d u s t r i  a1 Park. (13) 

It i s  apparent from the preceding discussion t h a t  the Memphis-Shelby County 

area i s  accessible t o  a  number o f  t ranspor ta t ion  modes. S im i l a r l y ,  the IFGDP 

s i t e  may be reached by three d i f f e r e n t  forms o f  t ranspor ta t ion:  road, r a i l  

and water. The s i t e  i s  accessible t o  r i v e r  t ranspor t  v i a  the Miss iss ipp i  

River and Lake McKellar. Railway t r a f f i c  can reach the s i t e  by means o f  a  

spur from the I l l i n o i s  Central Rai l road t h a t  connects w i t h  the A l l en  Gener- 

a t i n g  Plant. Most heavy equipment f o r  the p l a n t  w i l l  be de l ivered v i a  barge 

and r a i l  as w i l l  coal dur ing the operat ional  period. The primary road leading 

t o  the p l a n t  s i t e  i s  M i t che l l  Road, an east-west t rend ing two-lane road which 

connects t o  a  number o f  major highways. I n  1976, M i t che l l  Road had an average 

d a i l y  t r a f f i c  i n  the v i c i n i t y  o f  the p l a n t  s i t e  o f  5624 vehic les.  T r a f f i c  

heading t o  the p l a n t  s i t e  along M i t che l l  Road dur ing const ruc t ion and opera- 

t i o n  w i l l  u l t ima te l y  reach the s i t e  v i a  a  new access road t o  be b u i l t  i n  the 

v i c i n i t y  o f  the A l l en  Generating Plant. 

3.9.4.2 UTILITIES ' 

Included i n  t h i s '  discussion o f  the u t i l i t i e s  components o f  the study area 

are  e l e c t i c  power, natura l  gas and telephone service. 

3.9.4.2.1 . ELECTRIC POWER 

E l e c t r i c  power i s  suppl ied t o  the Memphis-Shelby County area by the munic ipa l ly  

owned Memphis L igh t ,  Gas and Water D iv is ion,  which i s  l i n ked  t o  the TVA system 



o f  e l e c t r i c a l  generat ion. As a d i s t r i b u t o r  of TV'A power, MLGW i s  connected 

t o  t h e  TVA system by seven 161,000-vol t d i rec t - supp ly  1 i nes and through a 

step-down substat i .on w i t h  2,400,000 k i  1 owat t  (kw) capac i t y  t o  t h ree  500,000- 

v o l t  t ransmiss ion l i n e s .  I n  add i t i on ,  TVA operates the  A l l e n  Generat ing 

P lan t ,  an e l e c t r i c a l  genera t ing  s t a t i o n ,  through a lease arrangement w i t h  

MLGW'. The s ta t . i on  i s  s i t u a t e d  on a s i t e  adjacent  t o  t h e  proposed IFGDP s i t e  

and operates w i t h  a gross capac i t y  o f  approximately 1400 megawatts (MW). 

MLGW has 37 e l e c t r i c a l  subs ta t ions  se rv ing  Memphis and Shelby County t h a t  

a re  manually o r  remotely ;ontrol led. Transmission i s  normal ly  a t  161 k i l o -  

v o l t s  (kv). Substat ion capac i t i es  vary from 10,000 k i l o v o l t  amperes (kva) 

t o  180,000 k i l o v o l t  amperes, w h i l e  power i s  u l t i m a t e l y  d i s t r i b u t e d  a t  12 

k i l o v o l t s  and 23 k i l o v o l t s ,  w i t h  h igher  p r imary  vbl tages poss ib le  f o r  l a r g e r  

i n d u s t r i e s .  

3.9.4.2 :2 NATURAL GAS 

MLGW i s  supp l ied  w i t h  n a t u r a l  gas by Texas Gas Transmission Corporat ion. \ 
\ 

The gas i s  rece ived through two 26-inch and two 18-inch t ransmiss ion l i n e s  

from gas f i e l d s  i n  Texas and Louisiana. Heat ing value o f  t h e  gas i s  n o t  

l ess  than 1000 B r i t i s h  thermal u n i t s  (Btu) pe r  standard cub ic  foo t .  

There are, a t  present ,  s i x  gas pumping s t a t i o n s  w i t h i n  Shelby County. I t  

should be noted t h a t  w h i l e  customers on e x i s t i n g  f a c i l i t i e s  a re  be ing  o f f e r e d  

serv ice ,  there  i s  no gas a v a i l a b l e  f o r  new o r  a d d i t i o n a l  serv ice.  Th is  i n -  

c l  udes i n d u s t r i a l  and r e s i  denta l  customers requ i  r i  ng ex tens ion  o f  e x i  s t i  ng 

gas mains. 

3.9.4.2.3 TELEPHONE SERVICE 

There a re  two telephone companies se rv ing  t h e  Memphis-Shelby County area. 

The smal ler  o f  t he  two, M i l l i n g t o n  Telephone Company, i s  somewhat r e s t r i c t e d  

t o  t h e  C i t y  o f  M i l l i n g t o n ;  w h i l e  t h e  l a r g e r ,  South Centra l  B e l l ,  has i n t e r -  

na t i ona l  connections. Both, however, a re  l i n k e d  t o  a l l  telephone communica- , 
t i o n  f a c i  1 i t i e s .  



Water i s  provlded t o  the C i t y  o f  Memphis by the Memphis L ight ,  Gas and Water 

D i v i s i on  mainly from an a r tes ian  water supply known as the Memphis sand o r  

" 500 - f o0 t~~  sand. Water pumped from 139 MLGW we1 1 s i s  aerated, f i  1 te red  and 

s tored i n  concrete reservo i rs  before enter ing the d i  s t ' r i  bu t ion  system. MLGW' s 

n ine pumping. s ta t ions  pump an average o f  100,000,000 gal  lons per  day. Surface 

water and' groundwater resources are described i n  d e t a i l  i n  Section 3.3. 

The t rend  i n  Shelby County has been f o r  o r  toward a conso l idat ion o f  waste- 

water management funct ions. The City of Memphis has two recen t l y  constructed 

major wastewater treatment f a c i  1 i t i e s ;  the ~ o r t h b l a n t  and the South Plant. 

Tab1 e 3- 105* i ndi  cates the  speci f i c a t i  ons and the actual  operat i  on condi t ions 

o f  each p lant .  The p lan ts  were designed as p a r t  o f  a major sewage system 

program which inc luded major sewer in te rcep to r  f a c i  1 i t i e s  t o  serve She1 by 

County. Treatment p lan ts  and ox ida t ion  lagoons f o r  the remainder o f  Shelby 

County are found i n  l a rge r  communities throughout the county. 

The. &er-expandi ng number o f  i ndustr ies s i tua ted  w i t h i n  the C i t y  o f  Memphi s 

and she1 by county are major sources o f  wastewater. The o r i g i  nal  p lanning 

: and const ruc t ion o f  the two new c i t y  p lan ts  included accommodation f o r  ex i s t -  

i n g  wastewater f lows from the indus t r ies  and an a1 lowance f o r  f u t u re  growth. 

However, since the const ruc t ion program begam. a new and d i f f e r e n t  se t  o f  

circumstances has emerged: (1) new water p o l l u t i o n  con t ro l  laws by both the  

U.S. government and State o f  Tennessee have come i n t o  existence, (2) a smaller 

than o r i g i n a l l y  an t i c ipa ted  growth o f  the area has occurred and (3) o u t l y i n g  

communities , because o f  the appl i c a t i  on o f  more s t r i ngen t  discharge standards 

t o  area streams by regu la tory  agencies, are being forced t o  accelerate the 
(14) upgradi ng o f  t h e i  r systems. . . 

* unpublished data Memphis State Univers i ty ,  Bureau o f  Business and Economic 
Research, C i t y  o f  Memphis Planning and Development O f f  i ce ,  Wastewater 
Planning Div is ion,  Memphis, Tennessee, 1978. 



. . 

TABLE 3-105 , 

CITY OF MEMPHIS WASTEWATER TREATMENT FACILITIES AND SPECIFICATIONS 

. .  . . . .  

. . 
. . 

. . 

NORTH PLANT . . 

. Actual 
Des iqn Operations 

F1 OMP . . 135 rngd 75 mgd 
BOD** . . 244 mg/l . 450 mg/l 
SSt 332 mg/l 450 mg/l 
Popul a t i o n t t  . 700,000 

SOUTH PLANT 

Flow 80 rngd 55 mgd 
BOD 279 mg/l 560 mg/l 
SS 267 mg/l 315 mg/l 
Population 480,000 . 

* Flow in mil l ion gallons per day 

** .5-day biochemical' oxygen demand 

t Suspended so l i d s  . ' 

tt Population served 

Note: A1 1 wastewater conveyance systkms a r e  separate sani tary  sewers 
' rely'ing on gravi ty  flow. 



The small e r  communities surrounding Memphis are faced w i t h  the same problems, 

on ly  on a smaller scale. The i r  wastewater discharges need t o  be upgraded, 

and sewers need t o  be rehab i l i t a ted .  Some communities have no e x i s t i n g  sewage 

co l  1 e c t i  on systems. 

(I ' Discharges i n t o  surface water bodies i n  the v i c i n i t y  o f  the proposed IFGDP 

are  l i s t e d  i n  'sect ion 3.3.1. 
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I n  t h i s  sect ion, c u l t u r a l  and v i sua l  features o f  s ign i f i cance  i n  t h i s  

p r o j e c t  are discussed. 

The p r o j e c t  area l i e s  w i t h i n  the 1881 t o  1893 channel o f  the "Tennessee Chute" 

(now Lake McKellar), which forms the southern boundary o f  Presidents Island. 

It i s  a l so  most l i k e l y  t h a t  the 1820 t o  1830 channel o f  the Tennessee Chute 

flowed through the p r o j e c t  area. This would ind ica te  t h a t  the p r o j e c t  area 

i s  recen t l y  (post-1893) formed and t h a t  any p r e h i s t o r i c  o r  ea r l y  h i s t o r i c  

s i t e s  t h a t  might have ex is ted  i n  the p ro j ec t  area would have almost c e r t a i n l y  

been destroyed by the recent meanders o f  the Tennessee Chute. 

Telephone consul t a t i o n  w i t h  the State H i s t o r i c  Preservation O f f i c e r  i ndi - 
I '  . 

cated t h a t  there  are no c u l t u r a l  resources i n  the p r o j e c t  area t h a t  are 

l i s t e d  on, o r  nominated f o r ,  the National Register. (1 

Both'documentary evidence and f i e l d  t e s t i n g  i nd i ca te  t h a t  the p r o j e c t  area 

contains no evidence o f  p reh i s t o r i c ,  a r ch i t ec tu ra l  o r  h i s t o r i c '  remains, s ig-  
(1 1 n i f i c a n t  o r  otherwise. . . . 

3.10.2 VISUAL FEATURES 

The IFGDP s i t e  i s  composed o f  channel a l luv ium which has been dredged from 

Lake McKellar. As described i n  Section 3.6, t h i s  mater ia l  supports a suc- 

cessional bottomland f o r e s t  as we1 1 as meadow vegetat ion. However, the s i t e  

contains, no s i g n i f i c a n t  o r  unique v i sua l  features. 

. . 

I n  the area surrounding the s i t e  and inc lud ing  the C i t y  o f  Memphis, there 

are numerous designated and undesignated areas o f  v i sua l  i n t e r e s t  as shown 

i n  Figure 3-43. I n  the former category are: F u l l e r  State Park ( inc lud ing  

Chucal i s sa  Ind ian  V i  1  lage), Mar t in  Luther King (Riverside) Park and Meeman- 

Shelby Forest State Park and others. 



Figure  3-43. Major Parks and P ro jec ted  Greenbelt  Areas Near Memphis 



F u l l e r  Sta te  Park includes a g o l f  course, a 56-s i te  motor veh ic le  camping 

area and the reco'nstructed Chucalissa Ind ian  V i l l age .  The swimming pool i n  

the park i s  not  cu r ren t l y  ava i lab le  f o r  use as i t  i s  being expanded. Annual 

v i s i t a t i o n  f o r  1978 was 107,591 persons. * The park i s  open year-round from 

8: 00 a.m.' u n t i l  n i g h t f a l l  (w i th  the exception o f  the campsites). M i  t c h e l l  

Road-the primary access route  t o  the IFGDP s i te- t raverses the park and has 

an average d a i l y  two-way t r a f f i c  l e ve l  o f  5624 vehicles. * 

Mar t in  ~ u t h e r  King (Riverside) Park i s  operated by the Memphis Park  omm mission 
0n.a year-round basis. F a c i l i t i e s  a t  the 379-acre park inc lude a boat ramp 

and dock t o  Lake McKellar, p i c n i c  areas and a g o l f  course. V i s i t o r  data i s  

no t  maintained f o r  t h i s  park.** 

Meeman-Shelby Forest  Sta te  Park, located 15 mi les  nor th  o f  Memphis, o f f e r s  

year-round outdoor recreat iona l  experiences. Wi th in  t h i s  southern hardwood 

f o r e s t  are f a c i l i t i e s  f o r  swimming, r i d i n g ,  h ik ing,  f i s h i n g  and f o r e s t  manage- 

ment i ns t r uc t i on .  There are a lso  s i t e s  ava i lab le  f o r  50 camper vehicles. 

Annual . v i s i t a t i o n  i s  estimated a t  over 1,000,000 persons. Hours a t  the park 

are from 6:OO.a.m. t o  10:OO p.m. -I. 

There are a lso 'areas.  proposed f o r  pub l i c  designation as f u t u re  parks, green- 
. . 

be1 t s  and o ther '  open space. Such areas inc lude a greenbelt  s t r i p  along the 

east bank o f  the Miss iss ipp i  River fro! a p o i n t  below Memphis t o  the  Ten- 

nessee Chute and around Presidents I s l and  and the Volunteer Bicentennia l  

Park (under construct ion) on ~ u d  Is land.  (2) 

Undesignated areas are perhaps j u s t  as important from a v i sua l  standpoint. 

Such areas inc lude those used f o r  a c t i v i t i e s  such as hunting, f i s h i n g  and 

h i k i ng  o r  nature watching. The west bank o f  the Miss iss ipp i  River has proved 

p a r t i c u l a r l y  popular among outdoorsmen i n  recent  years. (2) 

* Based.,on personal communication between G. C. Pangburn, E I A  and E. Hardy, 
F u l l e r  State Park, August 7, 1979. 

** Based on personal communication between G. C. Pangburn, E I A  and s t a f f  
members, Memphis Park,Commission, June 12, 1979. 

t Based on personal communication between G. C. Pangburn, E I A  and V. Montgomery, 
Meeman-Shelby State Park, June 12, 1979. 
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3.11 PHYSICAL ENVIRONMENTAL CONSTRAINTS 

1.n t h i s  sect ion, the main po ten t i a l  physical  environmental const ra in ts  o f  the 

s i t e  are summarized. These po ten t i a l  const ra in ts  are i n  the areas o f  ground- 

water 1 eve1 s, f looding,  se ismic i t y  and so i  1 s t a b i l i t y .  It must be emphasized 

t h a t  the s i t e  w i l l  undergo s i g n i f i c a n t  engineering treatment p r i o r  t o  the con-' 

s t r u c t i o n  o f  the IFGDP. These changes are h igh l igh ted  i n  t h i s  sect ion, and 

o ther  sect ions i n  t h i s  r epo r t  are referenced as needed. 

3.11.1 GROUNDWATER LEVELS AND FLOODING POTENTIAL 
', 

Groundwater conditi.ons a t  t h e . s i t e  are described i n  Section 3.3.2.2, Ground- 

water Character is t ics  a t  the S i te .  Data provided i n  Section 3.3.2.2 ind ica te  

t h a t  present ly  almost a l l  o f  the s o i l s  from 0 t o  120 f e e t  below the surface o f  

the s i t e  are  v e r y  permeable, and t h a t  t o t a l  groundwater y i e l d s  o f  the s t r a t a  

a t  0 t o  50 f e e t  below the s i t e  are l i m i t e d  by the  depth o f  the  Miss iss ipp i  

River. ,  . . The s i t e  area i s  t y p i c a l l y  recharged dur ing the spring, and i t recharges 
. . 

the  Miss iss ipp i  River dur ing the l a t e  summer and f a l l .  When the r i v e r  r i s e ,  

the water tab. le i n  the  sand r i s e s  a t  a lagging ra te .  A f t e r  s i t e  preparat ion, 

when the s i t e  i s  e levated t o  71 meters above mean' sea l eve l  (233 feet ,  which 
' 

i s  0.5 f o o t  above the U. S. Army Corps o f  Engineers def ined Pro jec t  Flood, 

Section .2.3.1.1.4), graded and compacted, the water t ab l e  f l u c tua t i ons  w i  11 

continue t o  f o l l ow  the  same pat tern.  The water t a b l e  i n  the a l l u v i a l  f i l l ,  

however, should no t  r i s e  t o  l eve l s  t h a t  would i n t e r f e r e  w i t h  const ruc t ion o r  

operat ion a c t i v i t i e s  a t  the s i t e .  

Present f 1 oodi ng cond i t ions are de ta i  1 ed i n  Section '3.3.1.1.4, Flood Record 

and Flood Control.  Data presented i n  t h a t  sec t i on . i nd i ca te  t h a t  present ly  

the 2-year f l o o d  i s  contained w i t h i n  the Miss iss ipp i  . . River levee system, the 

5-year f l ood  causes f l ow across Presidents I s l and  and the l o - ,  25-, 50- and 

100-year f loods are d ive r ted  by Presidents I s l and  embankment t h a t  reaches an 

e leva t ion  o f  230 f e e t  above mean sea leve l .  A f t e r  e leva t ing  the s i t e  t o  233 

f e e t  above mean sea l eve l ,  i t  w i l l  be located above the 100-year f lood.  



3.11.2 . SEISMIC RISK ' 

Se ismic i ty  a t  the s i t e  i s  de ta i l ed  i n  Section.3.2.5, Seismic i ty .  I n  t h a t  

sect ion . re levant  h i s t o r i c a l  earthquakes are described and 1 ocated w i t h  respect  

t o  the s i t e .  .Data g iven i n  t h a t  sect ion i nd i ca te  t h a t  the s i t e  i s  located i n  

Zone 3 o f  the 'U.'S. Seismic ~ i s k  Map, and an earthquake corresponding t o  0.19g* 

motion can occur a t  the. s i t e .  Such an earthquake corresponds .to an event of a 

6.3 magnitude on the ~ i c h t e r  Scale,. 

Recurrence data f o r  the Memphis region i nd i ca te  t h a t  a f e l t  seismic event o f  

magnitude V I  on the Modi f ied Me rca l l i  scale w i l l  occur 6 times per 100 years 

on the  average and w i l l  r e s u l t  p r i m a r i l y  from seismic events centered near New 

Madrid, Missouri ,  approximately 165 k i lometers no r th  o f  the s i t e .  It i s  

f u r t h e r  concluded by a seismic study conducted f o r  t h i s  area and referenced i n  

Section 3.2.5 t h a t  the maximum c red ib le  earthquake expected t o  occur i n  the 

area w i  11 have a Richter  Magnitude o f  7.4 (ep icent ra l  Modi f ied Mercal 1 i Inten-  

s i t y  o f  X) and w i l l  have a r e p e t i t i v e  occurrence o f  approximately every 500 t o  

700 years. 

. . 

The IFGDP w i l l  be constructed t o  susta in  se ismic i t y  events corresponding t o  

Zone 3; and therefore,  should such earthquakes occur, the p l a n t  i s  expected t o  

sustai  n them wi thout  damage. 

3.11.3 SOIL CONSTRAINTS 

So i l s  a t  the s i t e  are descr ibed i n  .Section 3.2.4, So i l s ,  and Section 3.3.2.2.2, 

Hydro1 ogic Character is t ics  o f  Strata.  Data presented i n  those sect ions i nd i ca te  

t h a t  over 87 percent o f  the s i t e  i s  present ly  covered w i t h  from 0 t o  6 f e e t  o f  

accumulated spo i l s  from dredging. I n  add i t ion ,  i n  the s i t e  preparat ion phase 

o f  t h i s  p ro jec t ,  the s i t e  w i  11 be covered and graded w i t h  sand dredged from 

the Miss iss ipp i  River. 

* See L i s t  o f  ~ b b r e v i a t i o n s  f o r  d e f i n i t i o n .  
\ 



According t o  the s o i l  foundation study conducted on the. s i t e  alld sunr\atuized i .11 

1 sec t ion 2.3.1.1.5, Foundations, most s t ruc tures w i  11 be supported'on shallow 

I spread foot ings w i t h  bearing capac i t ies  o f  up t o  4000 pounds per  square foo t .  
These capaci t ies,  subject  t o  change pending fur ther  t e s t s  on the engineering 

proper t ies  o f  the f i 11 mater ia l  , are based on a  maximum column 1 oad not  t o  

exceed 300,000 pounds. Detai 1  ed design w i  1  1  determine i f  p i  1  i ngs are necessary 

I f o r  t a l l  s t ruc tures w i t h  concentrated loads. 

1 .  Shallow.spread 'footings w i l l  bear a t  a  minimum o f  2 t o  3  f ee t  below f i n a l  

grade f o r '  f r o s t  p ro tec t ion  and t o  provide f o r  adequate confinement a t  the 

I bearing so i l s .  The bottom of the foot ings w i l l  be compacted t o  d e n s i t i e s .  

1 equivalent t o  98 percent o f  the Modi f ied Proctor maximum dry densi ty (ASTM 

I Spec i f i ca t ion  D-1557). The foo t ing  excavations w i l l  no t  extend below the 

, . groundwater table.  Construct ion o f  foundations w i l l  begin a f t e r  a  s u f f i c i e n t  

t ime t o  a l low the s i t e  t o  s e t t l e  (approximately 2 t o  6 months). 

These pract ices w i l l  reduce any s o i l  cons t ra i n t s , t ha t  might present ly  be a t  

the s i t e ,  

3.11.4 SOIL LIQUEFACTION 

During Phase I 1  o f  the. s o i l s  invest igat ion,  a  study o f  l i que fac t i on  po ten t i a l  

o f  the f i n a l  MLGW s i t e  sha l l  be performed by the s o i l s  consultant. This 

study e n t a i l s  laboratory  analysis cons is t ing  o f  a  c y c l i c  t r i a x i a l  shear 

t e s t i n g  program which w i l l  def ine the required s o i l  propert ies.  Based upon 

these s o i l  p roper t ies  (density, shear strength, shear modulus, etc.),  the 

p r o b a b i l i t y  o f ,  l i que fac t i on  dur ing a  severe earthquake sha l l  be determined. 

It should be pointed out  t h a t  a  1 iquefact ion occurrence cannot be designed 

f o r ,  the p r o b a b i l i t y  can only be estimated. 
. . .  . _. . . -. . ....- .. . . . .. . . . . . 
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This  appendix provides d e t a i l e d  in format ion i n  support o f  water q u a l i t y  

Sect ions 3.3.1.1.5 ( ~ i s s i s s i p p i  River  Water Qual i t y  Near Memphis), 3.3.1.1.6 

(Mi,ssissippi ' .  River  Sediment Qual i t y )  , 3.3.1.2.5 ( ~ a k e  McKel l a r  Water Qual i t y )  , 
3.3.1.2.6 (Lake McKellar Sediment Qual i t y ) ,  3.3.1.3.5 (Sinall streams i n  the  

Study Area. Water Qual i ty) 3.3.1.3.6 (Small Streams i n  the  Study Area Sediment 

Q u a l i t y )  and 3.3.2.3 (Groundwater Q u a l i t y ) .  

3A.2 SURFACE WATER QUALITY 

To assess surface water qua l i t y ,  ava i l ab le  l i t e r a t u r e  and data from the  

recent '  1978-79 's i  t e - s p e c i f i c  E I A  f i e l d  surveys o f  the  M iss i ss ipp i  River  near 

Memphis, Lake-McKellar and Nonconnah Creek were examined t o  describe basel ine 

cond i t ions  and were compared w i t h  app l icab le  water q u a l i t y  c r i t e r i a  t o  address 

e x i s t i n g  stresses. Sta te  o f  Tennessee Water Qual i t y  c r i t e r i a " )  and U. S. 

Environmental P ro tec t ion  Agency (EPA) c r i t e r i a ( * )  f o r  the  p r o t e c t i o n  o f  f i s h  

and aquat ic  1  i f e  were considered i n  t h i s  evaluat ion.  These ' c r i t e r i a  are 

repor ted i n  Table 3A-1. Where the  c r i t e r i a  are  presented i n  the  form o f  

bioassays, comparison was, made w i t h  EPA c r i t e r i a  f o r  pub1 i c water supply 

(Table 3A-1). By using t h i s  approach, s t r i c t e s t  app l icab le  c r i t e r i a  ( C r i t e r i a )  

were der ived (Table 3A-2). 
d 

3A. 2.1 LITERATURE INFORMATION 

A wide v a r i e t y  o f  h i s t o r i c a l  sources are a v a i l a b l e  t h a t  address water q u a l i t y  

i n  the  v i c i n i t y  o f  the  proposed s i t e .  Since 1973, the  U.S. Geological Survey 

has c o l l e c t e d  w a t e r ' q u a l i t y  data i n  the .M iss i ss ipp i  River  a t  Memphis, r i v e r  

m i l e  734.8, f o r  the  parameters i nd ica ted  i n  Table 3A-3. (3) Wi th in  t h i s  moni- 

t o r i  ng per iod,  i r o n  and manganese were the  on ly  parameters which c o n s i s t e n t l y  

exceeded C r i t e r i a ,  wh i le  n i t r a t e - n i t r o g e n  and cadmium were occas iona l ly  i n  

excess. Throughout the  per iod,  there  were no cons is tent  detectable t rends i n  

t h e  representa t ive  parameters o f  i ron ,  coba l t ,  lead, t o t a l  organic carbon, 

bicarbonate, t u r b i d i t y ,  f eca l  c o l i f o r m  and su l fa te .  This i s  poss ib l y  due t o  



TABLE 3A-1 

APPLICABLE WATER QUALITY STANDARDS AND CRITERIA 

Tennessee Water Qual ity c r i t e r i a "  ) . Water ~ u a l  t  ty(') ' ~ a t e r  Qual i t y  Crt  t i r i a  for(') ~ a i e r  ~ u a l  t  ty(2) 
Nonconnah. Lake M i s s i s s i p p i  C r i t e r i a  f o r  . Domestic Water Suppl Cr t  t e r i a  f o r  Ortnk ing water(') 

Pararreter . , . Creek* McKellar** R t v e r t  . Aquat ic  L i f e  . ' (Heal th and Welfare Agr tcu l  t u r a l  Use . Standards 

pH ( u n i t s )  >6.5-4.5 >6.5 ~6.5-<8.5 
Dissolved O x y g q  (mg/l) >5 >5 
Temperature ('C) ~ 3 0 . 5  <3:.5 ' 4 0 . 5  
Col i form (colonies/  . 

100 ml ) L  <1.000 *I ,000 <1,000 
Tota l  A1 k a l i n i t y  

(mg/l as C.aCO3) 
k m n i a .  un- ionized (mg/l) 
Arsenic c: g/ l ,)  
Barium (mg/l) 
Bery l l i um c ; g / l )  . 
Borcn (mg/l'j 
Cadmium Gi g / l  ) 
Chromium b g / l  ) 
Copper (mg/l) 
Cyanide , ( v g / l )  
I ron ,  f i l t e r a b l e  mg/l , 

Lead, f i l t e r a b l e  [mS/l l  . 
, 

Mznganese (mg/l ] 
Nercury 3/1) 
N i t r a t e s  (nlg/ l)  
Phenol (mg/l ) 
Selenium (mg/l ) 
To ta l  Dissolved So l ids  (mg/l) 
Zinc (mg/l). 

-- 
For use by aqua t i c  l i f e  and l i v e s t o c k  water ing a d  w l l d l i f e . .  

*; For l n d u s t r ~ a l  water  supply. aquat ic  l i f e  and recreat ion.  
For i v d ~ r c t r l a l  water supply, aquat ic  1 l fe. t r r l g a t i o n  water supply, navlgat ton,  and l i v e s t o c k  water tng and w t l d l i f e .  

tt To a depth of f i v e  f e e t  below water surface. 
A A geometric tnean based on n o t  l e s s  than 10 samples. No t n d l v i d u a l  sample should exceed 5,000 per  100 m1. 

M Determined from a 96-hour LC bioassay o f  most s e n s i t i v e  species. 
*** To p r o t e c t  aga ins t  f i s h  f l e s 8  t a i n t i n g .  

As ch lo r tdes  o r  s u l f a t e s .  



MOST STRINGENT APPLICABLE WATER QUALITY CRITERIA 

Surface Waters (1 92) 
(Aquatic L i f e )  * 

pH (un i t s )  >6.5-(9 
Dissolved Oxygen (mg/l ) > 5 
Temperature ( C) (30.5 
Col i f o r m  (colonies/lOO ml ) t  <1,000 
To ta l  A1 ka l  i n i t y  (mg/l as CaC03) > 20 
Ammonia, un- i oni  zed (mg/l ) (0. 02 
Arsenic (pg/ l  ) 
Bar i  um (mg/l) 
Bery l  1 ium (vg/ l )  (1.1 
Boron (mg/l) 
Cadmi um (pg/ l  ) ~ 1 . 2  
Chromi um (pg/ l  ) (1 00 
Copper (mg/l ) ~ 1 . 0  
Cyanide (pg/l ) '<5 
I r o n  , f i 1 t e r a b l  e (mg/l ) < I .  0 
Lead, f i 1 t e r a b l  e (mg/l ) <O. 05 
Manganese (mg/l ) <O. 05 
Mercury (ug/ l )  <O. 05 
N i t r a t e s  (mg/l) <10.0 
Phenol (mg/l ) KO. 001 
Selenium (mg/l) <O. 01 
Tota l  Dissolved Sol i d s  (mg/l) <250 ** 
Zinc (mg/l) <5.0 

Groundwater ( 1  92) 
(Health & We1 f a r e  

Agr icu l tu re)  

* U. S. EPA C r i t e r i a  on Pub1 i c  Heal th and Welfare considered i f  aquat ic  1 i f e  
c r i t e r i a  presented i n  the  form o f  a bioassay. 

** ' A S  chl 'or ides and su l fa tes  

f A' geometric mean based on not  l ess  than 10 samples. No i n d i v i d u a l  sample 
should exceed 5000 per 100 m l .  



TABLE 3A-3 

RESULTS OF U.S. GEOLOGICAL SURVEY WATER QUALITY SAMPLING OF THE 

'MISSISSIPPI . . RIVER AT WEST MEMPHIS, ARKANSAS FROM 1 9 7 3  TO 1 9 7 8 ' ~ )  . - 

. . 
1973. - 1974' 1979 

No. of No. of Ro. of 
~aramete rn  Values #an 5 t d . W ~ .  I l a ~  V ' d  #an Std. Qev. Values #an Std. Dev. Rex. 

I b r b i d i t y  (JTU) 
L t a l  Alkalinity (mgll as UCOI) 
Lrdness (Cd and Mg) ( 11 as caws) 
hn-cirtmnate Hardness%Ili as taco,) 
conductivity (umhoslw) 

Tanperature (OC) 
Dlssolved Oxygen ' 

Percent Saturation of Dissolwed Oxygen 
Carbon Dioxide 
Total Suspended Solids 
Suspended Sol ids Olscharge ( tonslday) 
Suspended Sollds (Oiameter I < 0.062 am) 
Total Dissolved Solids (a t  180°C) . 
Dissolved Solids (sum of contituents) 
Dissolved Solids (tonslacre-foot) 
Dissolved Sollds Discharge (tonslday) 

NUTRIENTS 
Total Phospbta 
Nltrate. to ta l  
N i t r i t e .  to ta l  
Total NO2 and NO, 
Total Kjeldahl - N 
Total Nitrogen 
Ni t rate - N 

ORWU(ICS 

(5 day) 
TOC 
WC 
Suspended Organic Carbon 
Total Co l i fom coloniesllM) ml 
Fecal Coli,om Icolonies/lOo m1l 
Stnptococci (colonies1100 ml) 

0icarbo;;bte . ' 
Carbonate 
Sulfate. dlssolved 
Chloride. d i sso lvd  
Fluoride, dlssolved 

WJOR' CATIONS 

Iron. to ta l  
Iron. dissolved . 
Iron. suspended 
Calcium. dissolved 
Magneslin. -dissolved 
Sodium, dissolved 
Potassium. dlssolved 
Percant Sndium 

. OTHER 

Sil icon, bissolved 
Manganese, to ta l  
Manganese, suspended 
Manganese, dissolved 
Arienic. to ta l  
Arsenic. suspended 
Arsenic. dissolved 
Cadmium, to ta l  
Cadmium. suspended 
Cadmium, dissolved 
Chromium, to ta l  
Chmnium, suspended 
Chrmnium. dissolved 
Cobalt, to ta l  
Cobalt, suspended 
Cobalt. dissolved 
copper, to ta l  
Copper, suspended 
Copper, d i  ssolvod 
Lead. to ta l  
Load, suspended 
Lead, dissolved 
Ilercury, to ta l  
Ilrrcury, suspended 
b r c u r y ,  dissolvmd 
Srlenium, to ta l  
Srlanium, suspended 
Sslmium, dissolved 
Zinc, to ta l  
24 nc, suspended 
Zinc, dis$olved . 

(Continued) 
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TABLE 3A-3 '(continued) 

-. -BL6kd7.. . - - -- 1911. 1918. 
Yo. of std. no. Of std. 

V a r m t d *  --- - xle .ma" _qr,. -@L- v* * osr. *... vrlus, l%?- a2; -LA 
VmSIUL 

9 16.4 74.1 250'. A  A  A  4 5 s . n  *.% 110.0 
12 91.8 11.0 . 117 13 93.38 13.11 110.0 1 io9.m 1 0 . n  120.0 
12 144.2 15.0 110 14 1J8.51 .18.15 160.00 1 156.40 5.90 180.00 
12 46.6 10.4 10 13 43.71 9.59 62.00 1 50.50 4.46 61.00 

t011ktlvlty ~ W J I O S ~ W )  12 W . 6  42.3 445 12 313.92 0 . 3  431.0 9 316.0 11.02 425.0 

(unltr) 12 1.16 0.25 8.2 14 1 .  0 2 1  8.10 7 1.10 0.35 8.20 
rsrature ('C) 11 11.3 8.7 25.5 11 18.21 10.25 29.54 9 16.06 10.54 27.50 

Ol~solved Oy* . A  A  A  10 1.90 2.18 12.60 5 7.10 . 0.23 1.30 

Parcmt Saturation of Olssolvcd Oypm A  A  A 10 83.50 6.82 94.00 5 81.60 5.22 93.00 
Carbon D!OXI& 12 3.8 2.1 8.B 13 4.82 3 . 4 1 .  14.00 2 7.60 3.39 10.00 . 12 191.6 1 a . 6 .  140 14 mB.14 150.61 6 8 . 0 0  1 114.57 136.55 744.00 

A  A  A A A  A A A  

12 95.2 5.0 
14. 94.00 5 . M  99.00 I *.a 4.81 95.00 

12 235.2 23.1 216 14 215.50 30.39 269.00 1 232.11 25.00 28 .00  

12. - 215.2 50.1 263 13 203.23 32.42 254.00 1 232.43 26.41 265.00 
12 0.32 0.032 0.38 14 0.29 0.01 0.37 1 0.32 0.035 0.35 

. . A A  A  . A  A  A  A A b  

rinaltln5 
rota1 Phorpkste 12 0.26 0.13 0.64 14 , Oi25 oi12 Oi55 1 0.22 0.13 '0.50 
UItrata. total A  A  A  A . b  A  

Nttrtte,  total I A . A  A A A  A  b A A  

Total 1 0 1  and DI I2  1.28 0.58 2.1 14 1.16 0 . 0  2.10 6 1.28 0.70 2.50 
12 1.09 0.67 3.0 10 0.93 0.36 1.80 6 1.00 0.38 1.70 
12 2.40 1.11 5.1 10 1.91 0.53 2.50 6 2.28 1.03 4.20 

. I l t r a t e  - N 12, 10.52 5.02 23.0 I 0  8.41 2.31 13.00 6 10.23 4.69 19.00 

Total hp.nlc II A  A  A A  A  a 1 0.W 0.42 1.60 

rota1 w*  (I) A A  A  4 0.065 0.080 0.180 6 0.095 0.11 0.31 
101, - Olpanlc Olsrolred *ltm& - A  A  A 4 0.70 0.39 1.20 6 0.59 0.22 0.82 
w, - -n(c swpsndsd ~ ~ t r n w n  A A 

A n A 6 0.41 0.24 0.88 
OISIOIVC~ vhosphata A  A : 4 0.14 0.08 0.28 7 0.06 0.01 0.07 

MJOP PJltrn 
ekarbomt. 
C ImMLC ' 
Sulfate, dlrsolved 
Chloride, dlssolvsd 
tlmrlds, dlsrolved 

lrdn, total 4 5.871 0.619 6 . W  4 3.6 1.9 5.1 2 8.5 9.2 15.0 

lmn, dlrwlved \ 4 0.020 0.008 0.030 4 0.02 0.01 '0.03 7 0.03 0.01 0.04 
.Iron. sur~ended A  A A  d a b  A  b  ' A  
C#lcl!m. dlsrolv~d I 2  38.1 3.6 45.0 14 37.51 4.62 43.00 1 43.57 3.31 47.00 

IIP. 6lssolvsd 12 11.6 1.6 14.0 13 11.14 1.83 14.00 1 12.86 1.35 15.00 
.12 18.9 6.0 28.0 14 16.86 4.61 25.00 1, 11.51 6.21 26.00 
I 2  .3.1 0.4 3.8 14 3.26 0.60 4.20 1 3.34 0.56 4.00 

m u m t  s o d ~ u  12 21.2 0.5 28 14 m.14 3.16 2s.m 2 10.29 4.46 24.00 

Total brle . a A  A I a . o t  n a . o t  2 200.0 141.4 300.0 
S~Swndad Barltm A A A 1 m . 0 t  tt m . O t  2 0.0 0.0 0.0 

Dlrrolvsd b r l m  A  A  A 1 1m.Ot n Im.Ot  2 200.0 141.4 300.0 

m u  
Slllcon. dlssalad 
R w n e s e .  total 
,*nne. suspcmd 
Rnganese, dlrrolved 
Ananlc. total 

' . Anmlc. suspended 
Amaalc. .dlsrolrsd 
Ca6lw.  total' 
~ ~ m l w ,  ruapdcd 
CICl6D. d I l f 0 l a d  
C h m l m .  total 
Chrmlu. r u r m n M  
CtWmlW. d l I w l w 6  

. Cobrlt. total 
wit. surpnd.d 
Cobrlt. dlrsolnd 
CopFu. total 
hmr. snPrd.d 
ca@pmr. OI~solwd 
Llld. total 
Lwd. IUIpndsd 
Lwd. d l r w l w d  
mrrury, m u 1  
~crwlr. rmDnbd 
mmv. d l r w l w d  
f.lmso. ODUI 
r l m t o .  r w  
f.I..Ili dl~BOlw6 
;la. total 
lla. s t a o a W  
llu. dIr101wd 

-- 
U t e r  )wn. tatand f m  klobsr of p m d t q  fear to Sea-r of stated year e .9 . .  Yalrr Vrar I916 
#at- f n r  Qt0b.r 1915 to Scg- 1976. 

0. U l t ~  alpmsad r r  op/l u l m s  otkrulsa mted. 

i L I ~  01 A a u r r r t l m  
n C a m t  ba o lcul r t+  dm OD lmufflclent or l . ~ m l s e  drta. . . 
t, DtU m t  avallabl# 

M L t t t e  1-1 nqs for plate count or crlculatlon beled on estlmtes outst& U l r  r a n p .  



t h e  d i ve rse  na ture  o f  t he  source o r i g i n s  o f  r i v e r  water and ranging i n d u s t r i a l  

and s a n i t a r y  waste loads. 

A t  e i g h t  l o c a t i o n s  i n  Lake McKel l a r ,  t he  Memphis and Shelby County Hea l th  

Department has conducted water q u a l i t y  surveys on a  q u a r t e r l y  bas i s  s ince  

1974, as shown i n  F igure  3A-1. Th is  data base i s  presented i n  Table 3A-4. 

Fecal c o l i f o r m  concent ra t ions  a t  s t a t i o n s  l oca ted  near Nonconnah Creek and 

Presidents I s l a n d  exceeded C r i t e r i a .  Dissolved oxygen p r o f i l e s  i n d i c a t e d  low 

concent ra t ions  i n  cont ravent ion  o f  C r i t e r i a  i n  t h e  summer, w i t h  almost anaerobic 

cond i t i ons  occu r r i ng  a t  t he  bottom o f  t he  l ake  du r ing  per iods  o f  s t r a t i f i c a t i o n .  (4) 

Tennessee Val l e y  A u t h o r i t y  (TVA) a l s o  c o l l e c t e d  data  near t he  i n take  o f  t he  

A1 l e n  Generating P l a n t  from 1974 t o  1976 , (~ )  as i n d i c a t e d  i n  Table 3A-5. I r o n  

and manganese c o n s i s t e n t l y  exceeded C r i t e r i a  and mercury exceeded occas iona l l y .  

I n  ~o'nconnah Creek, t h e  most extensive' water qua1 i ty  mon i to r i ng  study was 

conducted by t h e  Memphis and She1 by County Hea l th  ~ e ~ a r t r n e n t ' ~ )  (Table 3A-6). 

Data c o l l e c t e d  tw ice  monthly s ince  1974 a t  f o u r  l o c a t i o n s  a long Nonconnah 

Creek show a  d e t e r i o r a t i o n  i n  water q u a l i t y  as the  stream f l ows  westward 

toward Lake ' ~ c ~ e l  l a r  and no s i g n i f i c a n t  improvement i n  t h e s e  cond i t i ons  from 

1974 t o  1978. Dissolved oxygen and f e c a l  c o l i f o r m  concentrat ions most cbns i s t -  

e n t l y  exceeded c r i t e r i a  e s p e c i a l l y  i n  t he  lower reaches o f  t h e  Creek. Other 

s tud ies  which have recorded water q u a l i t y  i n fo rma t ion  f o r  Nonconnah Creek a re  

t h e  Nonconnah Creek Basin Environmental I nven to ry  prepared f o r  the  U.S. Army 

Corps o f  Engineers (U. S. ACE), (6) and t h e  Areawide Waste Treatment Management 

Plan (208 study). (7) For bo th  t h e  U.S. ACE and 208 s tud ies ,  grab samples were 

c o l l e c t e d  a t  t h ree  l o c a t i o n s  i n  t he  lower bas in  o f  Nonconnah Creek ( r e s u l t s  as, 

i n d i c a t e d  i n  Tables 3A-7 and 3A-8). 

3A.2.2 EIA 1978-79 FIELD SURVEY DATA 

EIA conducted water q u a l i t y  f i e l d  surveys on a  seasonal bas i s  (one survey p e r  

season) i n  May, J u l y  and October 1978 and i n  January 1979 du r ing  spr ing ,  

summer, f a l l  and w i n t e r  seasons, respec t i ve l y .  Table 3A-9 summarizes t h e  



Vice Presidents Island 

Presidents Island 

Frank C. Pidgeon 

Industrial 

F i g u r e  3A-1. Memphis and Shelby County Hea l th  Department Sampling S ta t i ons  (4 )  



TABLE 3A-4 

RESULTS OF MEMPHIS AND SHELBY COUNTY HEALTH DEPARTMENT 

WATER QUALITY SAMPLING OF LAKE MCKELLAR , NONCONNAH CREEK 

AND CYPRESS CREEK FROM 1975 TO 1 9 7 8 ' ~ )  

K - 1  : K - 2 '  . K-3 .  K - 4 f  ~ . j *  K - 6 *  
NO. of m. .of m. o no. o no. or . m. of 

Par--- V a l u s .  -'Mean Std. Ow. a x .  Valuei Mean .Std. Oev. ma. Valuef Mean Std. Dev. b x .  Value: Mean' Std. Oev: Ma. . Values, Mean Std. Dev. ma. !&S I*.n Std.Dcv. &L 

1974 \ 

p~ units 5 7.24 0.13 7.4 5 7.1 0.40 7.4 
COO 2 8.25 5.73 12.3 2 10.9 5.8 15 
000 (5 day! .5 2.26 0 . 8 ~  3.5 5 2.8 I .  5 

'Conductivity(I.mos/on) 5 233.8 65.5 335 5 235.8 69.7 346 . 
b n i a  - N 5 0.60 0.26 0.94 5 0.086 0.170 0.75 
Turbidity (JTU) 2 32.3 34.9 57 2 32.8 35.6 58 

COO 
000 (5 day) 
Conductivity (~nhoslun) 
Aomonta - II 
Turbidity ( n u )  . 
Total Suspended Solids 
Nitrate 
Phosphate 
Oi l  and 6rease 

COO 3 10.61 6.04 15.84 3 10.63 6.1 16 3 14.6 6.09 20 3 19.9 12 32 3 15 4 20 3 27.9 4.1 32 
ir, BOO(5day) 3 2.67 0.94 3.4 3 2.37 1.30 3.; 3 2.57 1.41 3.9 3 3.17 1.21 4.1.  3 2.7 1.5 4 3 2.77 1.31 3.8 

Conduct~vity(ranhos1cm) 3 143.3 75.7 230 3 145 82 200 3 141.7 68.2 220 3 159 58.6 210 3 176.7 72.5 260 3 160.3 94.5 270 ? h n i a  - n 3 0.37 0.16 0.46 3 0.37 0.16 0.46 3 0.25 0.20. o.oe 3 0.31 0.22 0.56 3 0.24 0.1' 0.44 3 0.23 0.18 o . ~  
4 Turbidity ( n u )  3 125.7 97.4 230 3 116.0 84 205 3 127.3 89.2 220 ? 114 80 200 3 90 48.6 140 3 p a .  48 140 
0 Total Suspended Solids 3 118.3 9.5 128 3 255 125 369 3 133.7 41:8 178 3 145 24 172 3 108.7 141 122 3 1 m  19 112 

Nitrate 3 3.77 1.11 4.8 o 5 3 ' 5 2.97- 0 . 9  4 .. 6 3 4.04 0.1C 4.2 
Phosphate ? 0.6 0.6 1.0 A 6 L L J  A L 1 0.84 0.56 1.28 J 3 0.44 0.10 0.5 
Oil and Grease A A A 1 0.20t - 0  0.20' 2 .  0.15 0.071 0.2 ? 0.03 0.02 0.05 3 - .  - L J 

COO 
800(5 day) 
Conductivit~ (~rmhoslcm) 
lbmDnia - N- - 
Turbidity (JTU) 
Total Suspended Solids 
Nltrate 
Phosphate 
011 and Grease 

~ n d ' J c t i ~ ~ t ~ ( l D d l 0 S l ~ ~ )  4 250.8 116.9 408 4 267.5 104.1 410 4 266.8 110.2 402 4 268.8 109.4 410 4 283.3 107.3 418 315.5 462 
lCnmnia - N 4 0.415 0.3% 0.97 4 0.56 0.46 1.20 4 0.61 0.45 1.20 a 0.51 0.41 0.97 4 0.36 0.31 0.73 4 0 . B  0.29 0.73 
BOD (5 day) 4 2.9 0.5 3.5 4 2.35 0.81 3.2 4 4.2 1.9 6.9 4 4.1 2.2 6.9 4 1.8 1.3 3-7 ' - 8  0.7 2.4 
Total Suspended Solids 95 160 335 4 27.5 21.4 58 4 85.3 132.8 284 0 96.8 155.5 330 4 26 15.9 49 4 20.3 12.6 34 
Turbidity (JTU) 4 58 92 195 4 29.2 32.6 77 4 54.3 80.7 175 4 35.5 49.9 110 4 26.8 27.9 68 4 22 17 45 
Fecal Col iform 

(coloniesllM) ml) 4 1525 2917.4 5900 4 14.2 143 310 4 443 f 1254 4 758 J 2900 4 144 A 420 4 193. A 433 
Temperature ('C) 19 7 26 4 17.7 8.8 26.4 4 18.2 8.43 26.1 4 18.6 8.74 26.5 4 18.35' 9.28 26.4 4 17.6 9.4 23.0 
Olssolved Oxygen 4 6.3 2.83 10.2 4 5.95 1.86 8.6 4 6.25 1.87 8.2 4 6.95 1.96 8.5 4 6.95 2.67 9.6 4 6.5 2.5 9.2 
p~ units 4 6.9 0.302 7.40 4 6.9 2.40 6.88 4 . 6.8 0.14 7 . 0  4 q.5 0.14 7.1 4 6.975 0.126 7 . 1  4 7.07 0.12 7.2 

- 
Spc Figure 3A-1 f o r  locat ton of s a m ~ l l n g  stat ions. 
h i t s  elpressed a s  n? / l  unless o t h e w i s e  noted. 
3 a j 4  on cne 0bserva:ion. 

" Can co t  be ca lcu lated due t o  insafficient data o r  data outs ide ideal range. 
Oata no i l ab le .  

(Continued ) 



TABLE .3A-4 (Continued) 
. KC-7 MC-8 M-1 . .  . 

. . Ilo. o f  No. o f  No. o f  
P a r & ~ e t e r s ~  Values k a n  Std-Dev.  k x .  Values Mean Std.Dev. k x ;  Values Hean,Std.Oew. k x .  

pH u n i t s  
CCD 

5 7.2 0.2 '7.4 2 ' 7.15 0.78 7.7 ' 5 7-74 0.09 7.8 
2 3.35 3,61 5.9 2 12.9 9.8 19.8 

Nif ( 5  day) 5 3-48 2.59 7.4 2 2.05. 0.64 2.5 5 1.86 0.49 2.2. 
ConLuct iv i ty  (y~hos/cm) 5 244.2 
&.-ania - N 

75.8 365 2 330 70 380 ' 5  349.4 . 60.5. 420 

Turb id t t y  (JTU) 
5 0.428 0,.137 0.65 2 ,  0.140 0.141 0.24 5 0.108 0.069' 0.21 
2 32 26 51 2 41.5 . 38.8 69 2 61 33 85 

COD . 1 1 2 t  
BO5 (5 dav! 1 - 9t ++ 9t 1 

tt 1 2 t  1 
- ., - .  . , 

Conductivi ty (~mhoslcm) 1 
. A ~ . o n i a  - tl 

16ot  +t i 6 i t  i 
1 0.16t tt 0.167 1 

Tt;r . t idi ty (JN) 1 86 t 8 6 t  1 
Total Suspended Sol ids , 1 7 0 t  tt 7 0 t  1 
t i i t r a t e  1 4.1 t tt A . l t  A 
Phosphate 1 0:&t tt 0104t A 
O i l  and Grease A A A '  A A 

tt 4 1  
tt 2.2+ 
t t .  255t 
tt 0.12f 
tt 2 9 t  
t i  4 2 t  
A A 
A A 
A A 

CCD 14.59 9.96 23.76 3 23.9 8.1 32 3 9 - 3  4.6 . 12 
203 ( 5  day) I : 2 - 0  3 3 2.6 2.9 7 0.9.  3.2 3 3.8 7 ' C o r ~ r c t i v i t y  ( f lhos /c~~~ )  , 3 189.1 44.6 240 3 205.3 47.2 250 3 135 73 220 
kr ron ia ,  - ll 

A ;  1 3  0.24 0.21 0.48 3 0.23 0.17 0.42 3 0.44 0.04' 0.46 
, Tu rb id i t y  (JTU) : 3 67.3 23.1 89 3 87.7 38.1 110 3 159.7 70.6 210 

- Total Suspended Sol ids . 3 124.7 67.9 198 3 126.7 33.5 146 3 129.0 37.2' 172 
N i t r a t e  3 4.02 0.04 4.07 , b 

A A 4 A  A A 
. Phcsphate 3 0.22 0.10 0.28 A A A " A A A A O i l  and Grease A A A A A ' A  A A 2 0.015 0.007 0.02 

COD 
26.2 (5 day) 
~onduc t i v; iy (;lmhos/m) 
k r c n i a  - N 
T.~r:idity (JTU) 
Totel Suspended Sol i ds  
E i t r a t e  
Phtsphate 
O i l  and Grease 

ConCsctivi t y  (~mhos /~m)  4 230 106 430 4 310 108 . 440 4 224.3 123.5 344 
:.-rcnia - N 
Z 5  ( 5  day) 4 6.45 0.38 0.97 4 0.33 0.29 0.73 4 1.26 ' 0.99 2.40 

4 2.55 0.8! 3.3 4 1.6 . 1.2 2.9 4 7.3 2.7 10.9 
Tota l  Suspended Sol ids 4 21.5 14.1 39 4 20.3 15.3 40 4 292.8 537.6 1 1099 
Turb id i t y  (J;IJ) 4 24.5 24.9 60 4 23.3 17.5 47 4 125.5 216.4 ( 450 
F e r a l  rnlifnrm " ..., 

!co13nies/100 ml)  4 185 A 510 4 159 A 390 4 2011 A 6000 
Tr.sera:ure ( 'c )  b ?9.2 . 8.7 26.2 . 4 17.6 9.3 . 26.1 4 18-65 7.26 25.0 
Dissolved Oxygen 4 5-75 2.18 9.0 . 4 6.55 2.10 9.1 4 7.5 4.3 12.8 
p* unr?s 

4 6.9 0.1 7.0 4 7.03 0.04 7.08 4 6.8 0.5 7.3 

N-1 c-1 
No. o f  NO. o f  I 

Values Mean Std. Dev. Wax. Values Wan  Std. Dev. k x .  ------- - 

70 Cf? 



TABLE 3A- 5 

RESULTS OF TENNESSEE VALLEY AUTHORITY WATER QUALITY SAMPLING 

FROM LAKE MCKELLAR NEAR THE ALLEN GENERATING PLANT INTAKE FROM 1 9 7 4  TO 1976 ' " '  
\ 

1974 
Number 

o f  Values &an Std. Oev. k x .  Min. 

1975 
Number 

o f  Values Mean Std. Dev. Mar. , Uin. 

1976 
Number 

of Values Mean Std. Dev. .Pax. Win. Parameter* 

PHYSICAL 

Temperature (OC) 
Conductivity (.mhos/cm) 
pH (un i ts )  
Total A l k a l i n i t y  
Total Oissolved Solids 
Turb id i ty  (J.T.U.) 
Color (P.T.U.) 

NUTRIENTS 

Total Nitrogen (NOz and NO,) 
Organic Nitrogen 
h o n i a  Ni trogen 
Total Phosphorus 
Oissolved Phosphorus 

ORGANICS - 
COO 
TOC 
Total Col iform (# / I00  ml) 
Fecal Col i fonn ( # / I 0 0  ml) 

MJOR ANIONS 

Chloride. t o t a l  
Sulfate. t o t a l  
Fluor ide,  t o t a l  

MJOR CATIONS 

Calcium. t o t a l  4 27.50 9.47 38 I 5  12 30.7 12.2 45 11.0 11' 31.1 10.6 44 6 
Fhgnesium. t o t a l  4 .  10.00 2.98 14 6.80 12 10.1 3.9 18 5.4 11 10.1 3 16 6.4 
Sodium, t o t a l  4 11.5 4.6 18 7.1 12 15.65 7.05 29 6.20 14.43 5.55 24 7.10 
Potassium. t o t a l  - 4  . 4  0.7 5.1 3.4 12 3.22 0.50 3.90 6.30 i i  2.82 0.69 3.70 1.10 
Aluminum, t o t a l  4 6125 5393 14000 1900 4 ,6350 6783 15000 600 4 1875 1621 4300 900 
I ron  ( u g t l ) ,  t o t a l  4 6550 5198 14000 2400 12 5182 4377 13000 670 11 3245 2250 7100 690 
Barium (2911 1, t o t a l  " 4 1.75 50 200 100 4 100 0 100 <100Y. 4 125 50 <lWK 540 

OTHER METALS 

Copper. t o t a l  (-911) 4 137.50 66.52 220 60 4 130 30 4 58 22 90 40 88 42 
Hdnganese. t o t a l  ( i lg / l )  4 343 169 530 120 12 . 228 - 9 2  420 90 11 202.7 193 740 50 
Chromium, t o t a l  (;g/l) 4 16.75 16.98 41 5K 4 8 4 13 <5K 4 9 8 20 <5K 
Nickel. t o t a l  (2911) 4 50 0 5.0 50K 4 50 . 0 <50K <5OK 4 50 0 <MK <50K 
Lead. t o t a l  (2911 ) 4 21 9 32 10 4 24 18 47 <10K 4 12 5 19 - <\OK 
Zinc; t o t a l  ( c g / l )  4 75 42.03 130 30 4 88 15 100 70 4 43 39 l o 0  20 
Boron. t o t a l  (-911) 4 100 0 <loOK <100K 4 153 75 260 clOOK .* I30  
S i l i con .  t o t a l  (mgl l )  4 6.9 1.1 7.9 5.4 2 6.3 1.1 7.1 5.6 4 ! ! ? 2 . .  
Arsenic, t o t a l  (ug / l )  4 6 3 10 5K 4 10 11 26 < 5K 4 6 3 10 <5K 
B e r i l l  ium. t o t a l  (-911) 4 10 0 10K 10K 4 10 0 4 10 0 <1OK cIOK <10K C10K 
Cadmim. t o r a l  ( ~ g l l )  4 - 1 0 IK 1K 4 1 1 4 2 2 4 <1K 2 <1K 
Lithium. t o t a l  ( ~ 9 1 1 )  4 10 ' 0  IOK IOK 4 I j 5 20 <IOK 4 18 15 40 <\OK 
Seleniun. t o t a l  ( i lg / l )  4 3 1 4 2K ' 4 2 1 <2K <1K 4 2 1 <ZK <IK 
Titanium. t o t a l  (:g/l) 4 1000 0 '1000K '<1000~ 4 1000 4 loo0 0 <looOK c100M: 0 <1000K <1000K 
Mercury, t o t a l  (:g/l) 4 0.5 0.7 1.6 0.2K ' 4 0.2 4 0.2 0 a .2K ~0.21: 0 <0.2K<0.2K 

, S i l ver .  t o t a l  !.-g/l) 4 10 0 c10K <10K 4 10 0 <IOK <]OK 4 10 0 <lo(: c1oK 
S i l i con ,  dissolved (mg/l) 10 6.4 1.4 8.8 4.8 11 6.9 3.1 14 2.2 

. 
Units expressed as mp/l unless otherwise noted 

* Data not ava i lab le  



RESULTS OF MEMPHIS AND ' SHELBY 'COUNTY HEALTH DEPARTMENT WATER QUALITY 
. , 

SAMPLING OF NONCONNAH CREEK FROM 1 9 7 5  TO 1 9 7 8 ' ~ )  
..- .. . .- . . . .. - .... 

1975 
. . Sampling Stat ion* 

. . N-1 . N-2 N-3 N-4 
parameters Mean Min. Max. Mean. Min. . Max. , Mean Min. Max. Mean Min. Max. --- - 

PHYSICAL 

Temperature (OC) 17.9 8.5 28.0 17.1 3.9 28.0 1?;9 4.9 34.2 17.5 4.0 30.2 
pH (un i t s )  ** 6.44 7.59 ** 6.63 7.42 6.50 7.95 * 6.54 7.56 
Dissolved oxygen (mg/l 6.8 3.9 9.2 5.8 1.7 11.4 8.7 4.8 11.8 8.3 1.6 11.9 
Conduct iv i ty (~~OS/CI I I ]  211 102 425 21 1 54 360 140 49 330 70 28 120 
Suspended so l  i d s  (mg/l ) 173 87 274 167 22 524 255 18 1675 88 6 732 
Turb id i t y  (FTU) 145 21 265 147 9 340 148 35 360 7 5 9 290 

NUTRIENTS 

Amnonia-Ni trogen (mg/l ) 0.27 0.12 0.36 0.80 0.06 2.75 0.18 0.10 0.60 0.21 0.01 1.20 

ORGANICS 

BODS (mgl l )  4.5 1.8 10.8 . 4.8 1.9 9.8 3.2 1.0 8.8 3.2 - 0.9 8.8 
COD (mg/l) . 30.7t 3 0 . 7 ~  ** ** ** *t ** *t *t flr ** 

9050 100 103000 29600 100 200000 4850 400 29000 1400 100 12100 .Fecal Col i f o rm (colonies/100 ml)  

PHYSICAL . 
Temperature ( O C )  

pH (un i t s )  
Dissolved Oxy en (mg/l) 

. Conductivt t y  qmhoslcm) 
Suspended Sol i d s  (mg/l ) 
Tu rb id i t y  ( n u )  

N- 1 
- Min. . Max. Mean - 

Sampl i n q  Stat ion*  
N-2 N-3 N-4 
Min. Mean --- Max. M in.  Max. Mean - nin.  Max. 

NUTRIENTS 
Amnonia-Nitrogen (mg/l ) 0.78 0.54 0.90 1.59 0.13 6.10 0.15 0.01 0.50 0.18 0.01 0.84 

ORGANICS 
. BODs (mg/l) 4.3 1.8 7.7 4.4 1.6 . 8.4 3.7 9.7 0.6 3.1 0.5 ' 7.1 

COD (mg/l) 21.29 11.88 36.00 ** ** ** '** ** ** ** t. ** 
Fecal Col i f o n  (colonies/ 9,800 100 210,000 . 27,015 100 310.100 6,680 300 35.400 2.700 100 22,000 

100 ml) 

. .. - .  

( C o n t i n u e d )  



TABLE 3A-6 (Continued) 

. . 

Parameters 

PHYSICAL 
Tetnwrature (OC) . . 
p ~ ( u n i  ti) 
Dissolved O x y  en (mgjl ) 
Conductivity !umhos/cm) , 

suspended sol ids ( i g j l  j 
.Tu rb id i t v  (FN) 

Sampl inp Station* 
N- 1 N-2 N-3 N-4 

- Min. Mean - k x .  - Min. - Max. M ! !  Hi n. - Max. Hean M in. 13aX. 

o i l  and &ease. (mg/l) 2.9 2.9 2.9 

NUTRIENTS 
Anmonia-Ni trogen (mg!l) 0.52 0.15 1.20 0.41 0.02 1.46 .0.28 0.02- 0.61 ' 0.40 0;02 1.46 

ORGAN I CS 
BODS (mg/l) 3.77 , 1.5 .. 5.7 3.7 0.2 8.3 3.3 0.3 10.4 4.0 0.2 9.4 
COD (mg/ll) 32 ..8 13.8 45.9 C* ** *+ t* H +* n ** n 

Fecal Col i f o ~  (colonies/ 320 180 460 19,347 200 125;OOO 12.419 100 83.000 10,788 60 150,000 
100 ml) 

Sampling Station* 
N-1 .N-2 N-3 N-4 

Parameters Mean Min. Max. .Mean Min. Max. Me an Min. Max. Mean M i n. Max. 

PHYSICAL 

Temperature (OC) 18.7 10.0 25.0 13.4 '-1.5 27.2 13.7 -4.5 28.0 12.9 -2.5 24.7 
pH (un i t s )  * 6.20 7.30 ' **  6.40 7.40 ** 6.00 8.40 ** 4.45 6.70 
Dissolved oxy en (mg/l ) 7.5 2.2 12.8 7.0 . 2.1 12.4 8.4 2.3 14.5. 5.7 0.4 13.8 
Conductivity q ~ h o s / c m )  224 53 ,344 . 224 23 41 0 147 36 220 172 34 . 480 
Suspended s o l  ids (mg;l ) 293 15 1099 142 9 2090 154 10 1840 125 . 5 , 8 4 0  
Turb id i t y  (FTU) 126 13 450 . 89 10 525 11 7 12 750 109 30 510 

NUTRIENTS 

~ m m o n i a - ~ i  trogen (mgll ) 

ORGANICS 

BOO (mgl l )  

Fecal co l  i form (colonies/100 ml ) 2011 400 >6000 ,26045 60 231000 3414 (100 28000 n n f4 

* Sampling s tat ions were established i n  tionconnah Creek by Memphis and Shelby County Health Department where: 
Stat ion N1 - mouth o f  Nonconnah Creek 

" N2 - mi le  1.7 
" N3 - mi le  11.5 
" N 4 - m i l e 2 0 . 8  

** Data not  avai lab le 
Based on one observation 



TABLE 3A-7 

RESULTS OF .WATER QUALITY SAMPLING FROM NONCONNAH CREEK AS REPORTED 

BY THE U.S. ARMY CORPS OF ENGINEERS1U.S. DEPARTMENT OF AGRICULTURE 

FOR JUNE 1 9 7 2 ~ ~ )  

Sampl i ng Sta t ions*  
Parameter**. N-1 N-2 N-3 

PHYSICAL 

Dissolved oxygen 6.3 6.1 .7.3 
pH ( u n i t s )  7.5 7.3 7.6 
Tota l  a1 k a l  i n i  ty (mgl l  as CaCo3) 8 2 4 2 2 6 
Tota l  so l  i d s  424 41 4 630' 
Suspended s o l i d s  2 28 3 24 57 2 
V o l a t i l e  so l  i d s  88 10 34 

ORGANICS 

BOD. (5 day) 13.2. 5.0 4.2 
COD 61 54 4 6 
Phenol 0.09 t t 

. OTHER 

. .  Phosphates 
Su l fa tes  , .  

* Locat ion  o f  sampling s t a t i o n s  as fo l l ows :  

N-1 = Horn Lake Road 
N-2 = Highway 51 
N-3 = Lamar Road 

** Un i t s  expressed as mg/l unless otherwise noted. 

t Data n o t  a v a i l a b l e  



TABLE 3A-8 

'WATER QUALITY DATA COLLECTED IN NONCONNAH CREEK FOR THE 208 AREA PROGRAM 

FROM JUNE TO DECEMBER 1975(7) 

. . . . Sampl i n q  S t a t i o n *  . 
N-1 N-2 N-3 , . 

. . Parameter**.. .Mean . . M in i  Max. . . Mean Min. Max. Mean Min. Max. 

PHYSICAL 

Depth ( f e e t )  
Flow ( c f s )  
Temperature (OC) ' 

pH ( u n i t s )  
Dissolved oxygen 
Suspended so l  i d s  . 
T u r b i d i t y  (JTU) 

NUTRIENTS 

N i t r a t e  
Phosphate 

ORGANICS 

BOD (5  day) 
COD . 

* Sampling s t a t i o n  l o c a t i o n s  on Nonconnah Creek are .as  fo l lows:  

N-1 = m i l e  1.7 a t  Highway 61 
N-2 = m i l e  11.5 a t  Perk ins Road 
N-3 = m i l e  20.8 a t  Forest  H i l l  Road 

** .Uni ts  expressed as ing/l unless otherwise noted. 

t Data n o t  a v a i l a b l e  



TABLE 3A -9  . 

I N  THE V I C I N I T Y  OF THE PROPOSED S I T E .  OF THE IFGDP DURING 1 9 7 8  TO 1 9 7 9  , ,  

x X  X  
E t a 1  Dfrsolved Solids x x  x 
Total Suspended Solids x x x  
Alkal in i ty .  to ta l  x x x  
O i l  and Grease x '  x x 

1 x  x  X  
x x  X  X  
x x x a  
X X I X  

Total ueldahl  - M i  tmgen 
Ni t r i te-Ni tmpen 
Ill trate-Nt tmgen 
h n t a - N t  tmgen 
Phospholus. to ta l  
Organic phospho~s 
Ortho-phosphate 

x x x a  
X X X X  
I x X  x  
x X  X  X  
1 X  x  a  

Biocheatcal Oxygen Dewnd 
Chemical Oxygen Demand 
Totdl Organic Carbon 
Oissolved Orpnic Carbon 
Phenol 

X X X X  
X X X X  
x x x x  
1 a  X  X  
X X X X  

X X X  
x  X  X  
X X X  
X X X  
X  a  X  

.Chloride 
Cyanide 
Fluoride 
Sulfate 

MAJOR CATIOnS 

x x x x  
1 x  X  X  
X X X X  
X X X X  

X  X  X  
X  X '  X  
X X X  
X X X  

A l m i n m  ' ' 
Barium 
Calcium 
Imn, to ta l  
Ilagnesitm 

x  x x 
x x x  
x x x  
1 x 1 .  
x x x  

x x  x  x  
x a  x x  
1 1 x 1 .  
X X X X  
x x  x x  

OTHER METALS 

Antimny, to ta l  
Arsenic, to ta l  
Bery l l im .  to ta l  . 
Bomn, to td l  
Ca&nlm. to ta l  
Chromium, tote1 
C h ~ ~  (hexavalent) 
Cobal t. to ta l  
Copper. to ta l  . Lead, to ta l  , 

X  X  X  
X X X  
X X X  
X X X  
X X X  
X X X  
X X X  
x x x  
X X X  
X X X  

X X X X  
X  X  X  X  
X  x  X  x  
X  X  X  x  
X  a  X  X  
X  x  X  x  
X X X X  
a  X  x  x  
X X X X  
X X X X  

X X X  
x a x  
X X X  

(Continued) 
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TABLE 3A-9 (Conti nued) 

' SPRING 

n a y  2 ' nay I 

- ~ t ~ t i ~ ~ ~ *  MR-1 UR-2 :H-1 LN-2 LU-3 LM-4 LM-5 LH-6 LM-7 NC-1 GU-1 

Manganese. t o t a l  X. x 1 

Mercury. t o t a l  1 1 %  
mlybdenum. rota1 . I  I L 
n i cke l ,  t o t a l  ~ 1 %  

X X X X  

X  X  X  X  

X  1 X X  

X X X X  

- 
Selenium. t o t a l  a 1 1  X X X X  

x X I Strontium. t o t a l  
Titanium. t o t a l  x x 1 

Uranium. t o t a l  
Vanadium. t o t a l  a  x .x 
Zinc, tot?: x n x  
Zirconium. t o t a l  

Benzo(a)anthracene 
(1.2-benzantnracene! 8 % "  

Benro(a)pyrene 
(3.4-benzopyrene) x 1 1  

3.4-benzofluoranthene S L I  

Benzo(k)fluoranthane 
(1 1.12-benzofluoranthene) x 1 

Chrysene x x 1 

Acenaphthylene X X ~  

Anthracene x x i 

Benzo(ghi )perylene 
(1.12-benzoperylene) 

Fluorene 
Phenathrene 
Dibenzo(a.h)anthracene 

(1.2.5.6-dibenzanthracene) 
Indeno(l.2 .3-cd)pyrene 

(2.3-o-phenylenepyrene) 
Pyrene 
Hapthalene 
Fluoranthene 

X  X  X  

X X X  

x a x 

X X X X  

X X X X  

X l X X  

X X X X  

X X X X  

X  X  x X 

X X X X  

X  X  X  a  

l X  X X  
X '  X  a X  

SlQUER 
. . July 19 . P y w s t Z  " ' 

a - 1  FA-2 LX-1 U,l-2 LN-3 LR-4 IN-5  LM-6 LM-7 NC-1 GW-1 ' PR-I GU-l 

(continued) 



TABLE 3A-9 (Continued) 

X x X x x x X X X x  
X X X X X X X X X X  
X X X X X X X X X X  
X X X X x x X x x x  Temperature 

x  X  x 
X X X  
X X X  
X  X  X  
X  x X  

pH 
Total Dissolved Solids 
Total Suspended Sol ids 
Alkal in i ty .  to ta l  
O i l  and 6rease 

Total Kjeldahl-Mi tmgen 
Nitrite-Nitmgen 
Ni trate-Ni tmgen 
Ammnia-H trvgen 
. Phosphorus, to ta l  
Organic phosphorus 
Ortho-phosphate 

X X X  
X  X  X  
X  X  X  
X X X  
X  X  X  
X X X  
X X X  

Biochemical Oxygen h n d  
Chmical O x y ~ n  D m n d  
Total Organic Carbon 
Dissolved Organic Carbon 
Phenol 

X  X  X  
x  X  X  
X X X  
X  X  X  
X X X  

Chloride 
Cyanide 
Fluoride 
Sulfate. . 

X X X  

X X X  
X  X  X  
X X X  

Aluminm ' 

br im 
cs1cimn 
Imn. to ta l  
Magnesiud 

X X X  
X X X  
X X X  
x x X  
X X X  

Anti-, D t a l  
Arsenic. to ta l  

.. Beryllimn. to ta l  
Bomn, to ta l  
Cadmium. to ta l  
Chrnimn, to ta l  
Chmimn (hexavalent) 
Cobalt. to ta l  
Copper. to ta l  
Lead. to ta l  

X X X  
X X X  
X  X  X  
X  X  x 
X X X  
X X X  
x X  X  
X X X  
X X X  
X X X  

( c o n t i n u e d )  



TABLE 3A-9 (Conti  nued) 

FALL 

. . Oct.  18 .Nov. 19 

Stations* M A  ,m Ln-2. Ln-3 &&& Ln-5 W-6 Ui-7 ,(iY-l 

. . WINTER 

x x . x  
. X  .X X  

X  X  X  
X X X  

W3nl;anese. t o t a l  x x x  
Werccry, t o t a l  x X  X  
.I'r,lytden~;-. t o t a l  x x . X  
l i c k e l .  t o t a l  x x . X  

Seleniu-, t o t a l  x x x  

Strcntiu-.. t o t a l  
T i tan ius ,  t o t a l  
Uraniu?. . t o t a l  
Venadium, t o t a l  
Zinc, t o t a l  
Zirconium. t o t a l  

X X X  
X  X  

:: x x 
X  X  X  

X  , X  .X 
X X X  

P3: l!ilJCiVIR ARO!'ATIC HYDROCARBON 

6enzo('r)anthracene 
(1.2-benzanthracene) 

tenzc(a)y]rene 
(3.4-benropyrene) 

3.4-5eczcfluoranthene 
~ e n z j ! i ) f l u s r a n t h a n e  

( 1  1.1 2-benzofluoranthene) 
Chrysene 
Acenaph:hyl ene 
Anthracene 
Senzo(ghi Ipery lene 

(1.12-benzoperylene) 
F lu ro t ce  
i t c n a  tnrene 
Dibenzo(a.h)anthracene 

(1.2.5.6-di benzanthracene) 
Indeno(l.2,3-cd)pyrene 

(2.3-o-phenylenepyrene) 
Pyrece 
::?.;:ha1 sne 
F;csran:hene 

X X X  
X  X  X  

X X X  
X  X  X  
X X X  
X X X  

X X X  
' X  X  X  

. X  X  X  

X X X  
X X X  
X X X  
X  X  . x  



sampling schedule by parameter, survey date and locat ion.  Table 3A-10 l i s t s  

detect ion 1 i m i  t s  and repor t ing  u n i t s  f o r  each parameter examined. 

During each survey, -- i n-si  t u  measurements o f  d i  ssolved oxygen, temperature, 

conduct iv i ty  and pH were made a t  seven s ta t ions  i n  Lake McKel l a r ,  two s ta t ions 

i n  the Miss iss ipp i  River and one s ta t i on  i n  Nonconnah Creek (Figure 3A-2). 

Depth p r o f i l e s  w i t h  measurements a t  2- foot  i n t e r va l s  were made a t  each Lake 

McKel 1 a r  sampl i ng s ta t ion ,  except dur ing the January survey when i n t e r v a l s  

between readings were extended t o  10 f e e t  t o  prevent probe nial func t ion  a t  low 

temperature. A Hydrolab Surveyor Model 6D. -- I n - s i t u  Water Q u a l i t y  Analyzer was 

the primary moni tor ing device f o r  the surface waters; t h i s  instrument being 

ca l ib ra ted  p r i o r  t o  and a f t e r  use i n  the f i e l d .  Water temperature and dissolved 

oxygen measurements were a1 so per iod ica l  l y  cross-checked i n  the f i e l d  using a 

hand-he1 d mercury thermometer f o r  temperature and the azide modi f ica t ion o f  

the Winkler method f o r  d issolved oxygen. -- I n - s i t u  r esu l t s  are presented i n  

.Tabl,es 3A-11 through 3A-15. 

Dissolved oxygen concentrations were be1 ow C r i t e r i a  a t  a1 1 1 ocations up- 1 ake 

o f  LM2 ( i nc l ud ing  NCI )  dur ing the  ~ u l ~ s u r v e y  under thermal ly s t r a t i f i e d  

conditions, and a t  a l l  s ta t ions  up-lake o f  LM4, excluding NC1, dur ing the 

November survey, , which . apparently took place immedi,ately a f t e r  a turnover. A t  

LM2, the most severe oxygen deple t ion occurred i n  July,  whi le  a t  LM5, LM6 and 

LM7 the most severe dep1,etions took place i n  October. O f  the r i v e r  waters, 

NC1 was a f fec ted  i n  May and Ju ly ,  whi le  MR1, MR2 and LM1 were above C r i t e r i a  

concentrat ions dur ing a l l  measurements. Temperature marginal ly  exceeded 

C r i t e r i a  a t  LM7 and NC1 dur ing the Ju ly  survey, bu t  was i n  concurrence a t  a l l  

.other times. 

Dupl icate water grab samples from a depth of approximately 2 f e e t  were co l lec ted  

f o r  1 aboratory analyses from MR1, MR2, LMl , LM2, LM6, LM7 and NC1 dur ing the 

Ju ly  survey, and a t  LM1, MR1 and MR2 dur ing the remaining seasonal surveys. 

Appropriate preservat ion was observed, and samples were de l ivered f o r  analysis 

w i t h i n  appropriate holding times. Laboratory analysis were conducted i n  

conformance w i t h  e i t h e r  Standard Methods f o r  the Examination of Water and 



TABLE 3A- 10 

DETECTION L I M I T S  AND REPORTING UNITS FOR SURFACE WATER QUALITY 
I 

PARAMETERS MEASURED DURING 1978-79 F I E L D  SURVEYS 

R r t l n g  
G t s  

standard un i t s  
pmhnslm 

T1 

standard un i t s  
E t a 1  Olssolved Sollds 
Total Suspendad Sol Ids 
A lke l l n l t y .  t o t a l  
011 and Grease 

WRlENlS 
Tota l  ~ je ldah l - r i l tmgen  
N l t r t t e -N l  trogen 
Nl  trata-Nt trogen 
k o n t a N l t m g e n  
Phosphorus. t o t a l  
Organic phosphorus 
Ortho-phosphate 

O&AIIICS 

B l& Imtca l  Oxygen h n d .  5 day 
Chemical Oxygen Demand 
Total Organic Carbon 
Dissolved Organic Carbon 
Phenol 

w o n  ANloNS 

Chloride 
Cyanide 
Fluoride 
Sulfate 

W R  CATIONS 

A l u i n u  
B a r t u  
C a l c l u  
I r o n  
Ibgnesim 

TRACE ELEMENTS 

Antimny. t o t a l  ' 
Arsanlc. t o t a l  
B e y l l h p ,  t o t a l  
Boron t o t a l  
~ a b l $ ,  t o t a l  ' 
C h r m t u  t o t a l  
~ h m t u ' ( h e x a v a 1 e n t )  
Cobalt t o t a l  ' 
copper: to t? ' 

Lead.  t n t n l  
Manganese, t o t a l  
Ilarcury, t o t a l  " 
Iblybdenum, to,te.l ' 
Ntckel, t o ta l  
Selenimn. to ta l  ' 
St roh l im .  LOtaI 
Titanium, t o t a l  
Urantum. to ta l  
Vanadium, t o t a l  

' Zinc. t o t a l  . 
Zirconium, to ta l  ' ' 

' POLYNUCLEAR AROWTIC HYDROCARBONS 

Benzo(a)anthracene ( I  ,2-benzanthracene) 
Benzo(a)pyrene (3,4-benzopyrene) 
3.4-benzofluoranthene 
Benzo(k)f luoranthane 

(11 $12-benzolluoranthene) 
Chrysene 
Acenaphthy lene 
Anthracene 
Benzo(ghi)perylene (1.12-benzoperylene) 
Fluorene 
Phenathrene 
Olbenzo(a.h)anthracene 

(1,2.5,6-dibenzanthracene) 
Indeno( 1.2.3-cdlpyrene 

(2,3-o-phenylenepyrene) 
Pyrene 
Napthalene 
Flunrnnthenc 

. qlll 
4 1  
mg/l 
a o l l  

. . - - . . , . . . . ., -. . . . . . . . 
' 0.1 mg/l detectlon l i l n l t  for ~ a y  survey 
' 0.01 my/l dc t r c t l on  l i m l t  fnv ILly survey 

0.005 mgll detectlon 1 lmi t for  July survey 
' 0.005 mgll detectlon l l m l t  for  July survey 
' 0.03 mg/l detectlon l t m l t  for b y  survey 

0.02 mgll detectlon l i m i t  for July survey 
0.0005 mgll detectlon l l m l t  f o r  Way survey 
0.0008 q/l detection l i m i t  for Ju ly  survey 

', 0.03 mgll detection 1 lm i t  f o r  July survey 
0.02 mgll detectton l l m i t  f o r  July survey 

' 0.1 mgll detectton l l m i t  f o r  July survey - . ' O  2.0 mgll detectlon I l m i t  for  July survey 

3A-22 



Figure 3A-2. Water Qua1 i t y  Sampling Locations During 
t h e  1978-79 Surveys 



TABLE 3A-11 

RESULTS OF E I A  I N - S I T U  WATER QUALITY SAMPLING I N  LAKE MCKELLAR AND 

NONCONNAH CREEK ON MAY 1 AND 2, 1978 

Sampl i n g  Stat ion* 
LM-1 L K 2  LM-3 LM-4 

Depth on uc- p onduc- pH onduc- pH 0.0. Conduc- pH 0.0. 
e 3 :iv;dtF(un:ts, (z 3 : i r i ty*(uni ts) ;?!* :ivity**(units) (mg/lL t i v i t ~ * ( u n ~ t s )  ( m g / I l  

Subsurface . .15.7 352 7.5. . 7.5 16.5 345 7.8 8.1 ,16.7 325 7.5 7.2 17.2 320 7'.5 7.4 , 

2 '  15.6 - , 355 7.5 7.5 16.5 345 7.7 .8.0 16.7 325 7.5 7.2 17.0 320 7;5 7.4 

4 15.5 355 7.5 7.5 16.5 345 7.7 8.0 16.8 325 7.5 7.2 17.1 320 7.5 7.4 . , 

6' 15.5 355 7.5 7.5 16.2 345 7.7 8.0 16.7 . 325 7.5 7.2 17.0 ' 322 7.5 7.4 

(Continued ) 



TABLE 3A-11 (Continued) 

Depth 
j f e e t )  

Subsurface 

2 

Sampling S ta t ion*  
LM- 5 LM-6 LM- 7 NC-1 

on uc- P P on uc- P Temp. on uc- P 3 ttv!ty- lunYts) (:iyil izty. %!:;:* lunYts~ ( i i y i )  :i$tY** LunYts) $iyi l  p~- Eiv:ty** J ~ n r t s )  (:9Yi1 
17.4 313 7.5 f .5  17.3 310 7.4 7.5 , 17.5 310 7.4 7.5 19.9 228 6.9 4.8 

17.4 313 7.5 7.5 17.4 310 7.4 7.5 17.5 310 7.4 7.5 19.8 225 6.9 4.7 

17.4 313 7.5 7.5 17.4, 310 7.4 7.5 17.5 310 7.4 7.5 19.8 225 6.9 4.6 

17.4 315 7.5 7.5 17.4 310 7.4 7.5 17.4 310 7.4 7.5 19.9 223 6.9 4.6 

17.4 313 7.5 7.5 17.3 310 7.4 7.5 17.4 310 7.4 7.4 19.6 223 6.9 4.6 

* See Figure 3A-2 f o r  l o c a t l o n  o f  sampling s ta t ions .  

** umhos/cm a t  25OC 
t Dissolved oxygen probe became fouled. 

I 



TABLE 3A- 12 

I RESULTS OF E I A  -- I N - S I T U  WATER QUALITY SAMPLING I N  LAKE MCKELLAR AND 

I NONCONNAH CREEK ON JULY 19, 1 9 7 8  

Depth 
.1_feet) 

Sampling S t a t i o n *  
LM- 1 LM- 2 LM- 3 LM- 4 

Temp. on uc- pH 0. Temp. Con uc- pH 0. Temp. on uc- pH 0.0. Temp. On UC- pH 0.0. 
lee) :iv:ty** l U " i f r )  ("IgYi) ( 0 ~ )  tiv:ty** ( u n i t s )  (mgy i )  ( 3 c )  :iv:ty** ( u n i t s )  (mg / I )  ( a ~ )  Cfiv!ty** l u n i t s )  (mg / l )  

I Subsurface 28.5 410 7.9 6.8 27.5 380 8.0 7.4 28.9 398 7.7 6.4 29.0 370 7.9 7.5 

(Continued) 



TABLE 3 ~ -  12 (cont i  nued) 

Sampl i ng Stat lon* 1 
. . .  . . . . 

. . . . LM-5 . . . . .LM-6 ' LM-7 NC-1 . . . 

Depth Temp. on uc- pH on uc- p D. Conduc- pH ' . D. , . 'Temp. on uc- ' pH 
. . ( feet)  (OC) , Fiv.7ty** ("n i ts)  (997iL .:iv:ty** (unyts) tmgyi.) ;:!.* t i v i t y * *  (un i ts )  (mgyl) l 0 c )  hv!ty** j u n i t s )  (2i~ 

Subsurface 29.6 341 8.2 8.7 29.9 348 8.1 9.2 30.5 350 8.7 11.4 30.6 319 7.55 7.6 I 

30 27.2 320 6.9 0 .4 .  

: 32 26.8 280 6;9 0.2 

* See Figure 3A-2 f o r  l oca t i on  o f  sampling stat lons.  
* unbas/cni a t  25OC 

I 



RESULTS OF .EIA 'IN-SITU WATER QUALITY SAMPLING IN LAKE MCKELLAR AND 

NONCONNAH CREEK ON OCTOBER 18, 1978 

. , 
Sampling S t a t i o n *  

LM- 4 . . L M - 1 .  . . . L M - 2  . ' . LM-3 
Depth Temp. Conduc- p on uc- p ~ e m p .  on uc- P Temp. on uc- p 
( f e e t )  . . . t i v i t y * *  (unYts) . ( k y i  :ivPtv** cun:ts) (:iyi) (ocl ;ivPty** (unYts) &:i jOcl  CfivYty** I u n Y t ~ )  (GYi) 

Subsurface 16.5 520 8.2 7.8 18.3 515 7.6 5.8 17.5 415 7.7 5.3 18.3 430 7.7 5.3 

2 16.5 515 8.2 7.7 18.3 515 7.6 6.7 17.2 420 7.7 5.0 18.3 445 7.7 5.1 

4 16.4 520 8.2 7.7 18.0 510 7.6 5.6 17.0 . 425 7.7 5.0 17.9 450 7.7 4.7 

6 16.3 520 8.2 7.7 17.7 500 7.7 5.5 17.0 430 7.7 . 5.1 17.7 455 7.7 4.6 

8 . . 16.2 520 8.2 7.7 17.7 500 7.7 5.5 17.2 . 435 7.7 5.1 17.6 460 7.6 4.5 

( C o n t i n u e d )  



TABLE 3A-13 (Continued) 

Sampl i ng  Station* 
LM- 5 LM-6 LM-7 NC-1 

Depth Temp. Conduc- pH D.O. Temp. Conduc- pH D.0. onduc, pH D.O. Conduc- pH D.O. 
( feet )  J°C) t i v i t p *  Jun i ts )  (mgll) (OC) t i v i t y * *  Juni ts)  (mgll) lEFf* :tvity** (units) (mgl l )  t i v i  ty** (un i ts )  (mgll) - 

Subsurface 18.7 410 7.6 4.5 18.5 390 7.6 4.3 18.5 410 7.7 4.6 14.7 340 7.3 5.9 

2 18.7 440 7.6 4.2 18.5 400 7.6 4.2 18.5 410 7.7 4.6 14.0 345 7.3 5.9 

4 18.5 438 7.6 3.9 18.2 400 7.6 4.1 18.2 415 7.7 4.5 

6 18.4 450 7.6 3.5 18.1 420 7.6 3.9 18.2 415 7.7 4.4 

* See Figure 3A-2 f o r  l oca t i on  o f  sampling stat ions.  



TABLE 3A-14 

RESULTS OF E I A  -- I N - S I T U  WATER QUALITY SAMPLING I N  LAKE MCKELLAR AND. 

NONCONNAH CREEK ON JANUARY 10, 1 9 7 9  

. Sampl ingStat ion* 
LM- 1 L K 2  . . LM-3 LM-4 

Depth Temp. Conduc- pH 0.0. Temp. onduc- pH 0.  Conduc- pH 0.0. Temp. .Conduc- pH 0.0. 
I f e e t )  j ° C j  t i v i t y * *  j u n i t s )  (mgl l )  ('C) t i v i t y * *  [ u n i t s )  ( m g k  t i v i  ty** (un i t s )  (mg/l) (OC) t i v i t y * *  j u n i  t s )  (mg/l) 

Subsurface 2.5 260 7.9 13.8 3.5 210 7.5 11.4 3.6 60 7.0 , 10.4 3.8 170 6.9 10.0 

2 2.5 260 7.9 13.8 3.5 205 7.5 11.4 

4 2.5 260 7.9 13.8 3.5 205 7.5 11.4 3.7 65 7.0 10.6 4.0 175 - 6.9 10.3 

3.7 185 7.4 11.8 4.0 ' 180 6.7 9.9 

(Continued) 



TABLE 3A- 14 (Con t i'nued) 

Sampling Station* 
LH-5 LM-6 LH- 7 : . NL- I . . . . 

Depth . emp. Conduc- pH 0 .  onduc- pH Conduc: Conduc- 0.0. 
,feet) 'iw t i v i t p  ,.nisi (mg;il izty' L v i t y * *  (units) (;;?ii' , t l v f t ~ ( $ t ~ )  (t!;?il B' t i v ~ t ~ * *  ( u E Y ~ s )  (m9/1)-. .. . 

Subsurface 4.7 115 6.9 . 10.5 4 . 5  
. . 

130. 6.8 10.1 , 3.7 

2 

4 " 4.8 135 6.9 10.4 4.5.. 140 6 . 8 -  10.1 4.0. 

See Flgure 3A-2 f o r  locat lon o f  sampllng statlons. 
** .uhos/cm a t  25OC 



TABLE 3A- 1 5 

RESULTS OF E I A  -- I N - S I T U  WATER QUALITY SAMPLING I N  THE M I S S I S S I P P I  R IVER 

AND SHALLOW GROUNDWATER DURING 1 9 7 8 - 7 9  

Sampling Station* 
MR-1 MR-2 GW- 1 

Temper- Conduc- Dissolved Temper- Conduc- Dissolved Temper- Conduc-  iss solved 
ature t i v i t y  pH ature t i v i t y  u;;ts 0;y:yn a ture  t i v i t y  Upnrts 0;yy 

Date 9 Q - umhos un i t s  umhos --- "C umhos 

13.6 432 7.8 8.3 13.5 430 .7.8 8.3' ** ** ** ** Hay 1-2, 1978 

Ju ly  19, 1978 27.0t 455t 7.6 5.6 28.0 450 7.6 5.6 18.0 600 6.7 ** 

October 18, 1978 15.5 515 8.2 7.7 16.3 520 8.2 7.8 17.0- 600 6.4 0.0 

January 10, 1979 2.5 ' 260 7.9 13.6 2.5 260 7.8 13.8 16.6 600 6.4 0.0 

See Figure 3A-2 f o r  loca t ion  o f  sampling stat ions.  

** Data 'not avai lable 

t These parameters were measured during co l l ec t i on  o f  groundwater samples 
f o r  determination o f  bu f fe r ing  capacity. 

tt Mean o f  subsurface and mid-depth values 



L 

~ a s t e w a t e r ' ~ )  o r  EPA Methods f o r  Chemical Analysis o f  Water and Wastes (9) 

w i t h  r esu l t s  as ind icated i n  Tables 3A-16 through 3A-19. Po lycyc l ic  aromatic 

hydrocarbons (PAH) were analyzed by the Gas Chromatograph/Mass Spectrometer 

(GC/MS) System fo l low ing  EPA Protocol.  (lo) No polycycl  i c  aromatic hydrocarbons 

were found i n  the surface waters. Frequencies o f  exceedance o f  C r i t e r i a  are 

presented i n  Table 3A-20, as percentage occurrence f o r  each seasonal survey. 

Tables 3A-16 through 3A-19 ind ica te  t h a t  i n  a1 1' surface. waters invest igated,  

ca l  c i  um and bicarbonate were the dominant ions. Consistent re1 at ionships 

between the abundances o f  major cati.ons (calcium > magnesium > i r o n  > aluminum) 

and anions (bicarbonate - as estimated from a l k a l i n i t y  concentrat ions - , 
s u l f a t e  > ch lo r ide  > f l uo r i de )  were displayed throughout a1 1 locat ions sampled. 

O f  the major me ta l l i c  parameters, i r o n  and manganese concentrations exceeded 

C r i t e r i a  i n  Mississi 'ppi River waters (MRI), where they averaged 8.38 mi l l ig rams 

per l i t e r  and 0.31 mi l l i g ram per  l i t e r ,  respect ively.  I n  Lake McKellar waters 

( a t  LM1) , the average concentrat ions were 1.86 m i  11 igrams per 1 i t e r  and 0.08 

mi l l i g ram per  l i t e r .  C r i t e r i a  f o r  both i r o n  and manganese were exceeded a t  

a l l  locat ions and f o r  a l l  survey samples, except i n  the case o f  manganese a t  

LM1 dur ing Ju l y  1978. L i ke l y  sources o f  these parameters are i ron -  and manganese- 

r i c h  suspended sediments from the Miss iss ipp i  River basin, as wel l  as mining 

and other i n d u s t r i a l  e f f l uen t s  i n  t h i s  vast  watershed area. 

Strontium was thez most cons is ten t l y  occurr ing t race element i n  the surface 

waters and o f ten  had the highest concentrat ion o f  t h i s  chemical group. Zinc, 

copper, cobal t  and chromium were a lso commonly above detect ion 1 i m i t s  i n  the 

r i v e r  waters a t  MR1. , Concentrations o f  t race elements were general ly  lower i n  

1 ake waters a t  LM1, w i t h  copper, z inc and s . t ront i  um above the detect ion 1 i m i  t 

on more,than 75 percent o f  the t o t a l  annual samples. A seasonal pa t t e rn  

i n  the occurrence o f  t race elements above detect ion l i m i t s  was notable a t  LM1, 

w i t h  the smallest number o f  these elements being detected i n  Ju ly  1978, when 

the lake was s t r a t i f i e d  a t  a1 1 s ta t ions  (LM2 t o  LM7) uplake o f  LM1, bu t  we1 1 

mixed a t  LM1 i t s e l f .  I on i c  strength,  an index o f  the e l e c t r o s t a t i c  a c t i v i t y  

o f  a water body, was subs tan t ia l l y  higher i n  Miss iss ipp i  River waters (MR1) 



TABLE. 3A-16 . 

RESULTS OF WATER QUALITY SAMPLING OF THE MISSISSIPPI RIVER, 

. . LAKE MCKELLAR AND. SHALLOW GROUNDWATER I N  MAY 1978 

4 .  . .. . . . . . .- . -- --.- . .-. . . . . - . - . . . - . - - .. . . . . . . .- . . . . 
Saqllnq SUtIms* 

R-1 IR-2 U l  U 6  VC7 K-1 W-1 
B. m ' su.  m. of std .  m. Of . St4  m Of std .  . O  . o  . O  

, *- !EEE ~ o . ~  nu. va~ues h n  OW.& m.. values * ~ n  . D ~ * : A  mx. ' v a i ~  h n  DEW.' RS. ku: l ~ l n  Z? az. zlu: h n  ::A a n .  Elus: k n  m.. . 
. . 

QRU llD RmICll 

W ; ' Chlorlds i Cyanlds 

P . 1 won u r l o e  

Antfmny. total 
Arrmlc. totdl 
Lr).lllw. totdl 
Somn. totdl 
b b l ~ .  total 
Owmlu.. total 
Chra im.  hexavalent 
Cobalt. total 
Cower. total 
LHd. total 
)lawnose. total 
"emv. t4U1 ("911 1 
nickel. m u 1  
a t 6 : - t o t d l  
U l m i m .  total 
StNmtlu. t a u 1  
Tl tan ly .  total 
k n b d l u .  total 
Hnc. total 
14-lu. totdl 

SCt F l e m  Y 2  for l o u t l a  of s q l l o g  s ta t imr .  .. &It¶ -Sad as  q / l  w l n s  oUrr . l r s  noted. 

Lta m t  na i lab le .  

* b m t  b. Calcrlatcd dua to luuff lc len t  &ta on the acurrsnc. of nondatectabls anceatratfons. 
A S f U Q r d  dr . la t lm based M 4 - l a  m t  s ta t l s t lca l ly  valid. 

W O c d  as Indication of quality M t m l .  



TABLE 3A-17 

LAKE MCKELLAR AND SHALLOW GROUNDWATER I N  JULY 1 9 7 8  

Sampl Ins Stations* 
MR-1 HR-2 UI-1 GY- l 

Ho. of Std. No. of Std. No. of Std. No. of Std. 
Values Mean 0ev.A Max. Values ,Mean 0ev.A Max. Values Mean Dev.8 Max. Values Mean 0ev.A Max. Parameter" 

Total Dissolved Sol ids  
Total Suspended Solids 

- Alkalinity. to ta l  (ng/l 
as CaC03) 

Oil ant  Grease 

Tot21 Ejeld~hl-Nitrogen 
Nitrite-Sitrogen 
Si:rate-Xi trogen 
Fhosp.horus. to ta l  
Cryinic phosphorus 
0rtf:c-shosphate 

@RG:I ICS 
630 ( 5  day) 
CCO 
7CC (percent) 
coc 
PCtcol 

FL:.!CR 4:41ONS 
Chlcride 
Cyanide 
Fluoride 
Sulfate  

O7KE.P 

Arsen'ic, to ta l  2 c0.01 tt ~ 0 . 0 1  2 ~ 0 . 0 1  tt c0.01 2 ~ 0 . 0 1  ti c0.01 2 c0.01 tt <0.01 
C k r c ~ i r n .  to ta l  2 0.015 0.001 0.016 2 0.014 0.0 0.014 2 ~ 0 . 0 1  t? <0.01 2 ~ 0 . 0 1  tt c0.01 
Co??l t .  t 2 t a l  2 0.011 0.001 0.011 . 2 0.008 0.001 0.009 2 c0.005 ti. ~ 0 . 0 0 5  2 0.008 tt 0.010 
Cc::er. : j ta l  2 0.014 0.001 0.014 2 0.012 0.001 0.012 2 ~ 0 . 0 0 5  t' ~ 0 . 0 0 5  2 c0.005 tt ~ 0 . 0 0 5  
ic??. :@t3i  2 ~ 0 . 0 2  tt ~ 0 . 0 2  2 c0.02 'tt c0.02 2 c0.02 tt c0.02 2 ~ 0 . 0 2  tt ~ 0 . 0 2  
V?:;??ese. :s:al 2 0 .3550 .007  0.360 2 0 .3350 .007  0.340 2 0 .0370 .007  0.037 2 .  4.26 0.07 4.31 
X t r i ~ r ) ,  fo ta l  2 20.0008 tt ~0.0000 2 c0.0008 tt c0.0008 2 0.0009 t 0 . 0 0 1 0 '  2 0.00140.0008 0.0020 

- 
A Data not available. 

See eirurp 34-2 f o r  locatton of sampltng s tat tons.  
Can noc be calculated due t o  the occurrence of nondetectable concentrattons. 

"'-r.frs et;ressed as  mg/l unless otherwtse noted. 
t . . J Standard deviation based on <4 samples not s t a t i s t i c a l l y  valid. Presented as  

. indication of  qual i ty  control.- 



TABLE 3A-18 

RESULTS OF WATER QUALITY SAMPLING OF THE MISSISSIPPI RIVER, 

LAKE MCKELLAR AND SHALLOW GROUNDWATER I N  OCTOBER 1 9 7 8  

Sarnplinq S ta t ions*  
. MR-1 ' MU-2' ' 

. . LM- 1 
No. o Std. No: o S t  . NO. o Std . 
Value: Mean' 0ev.A Max. Valuef ~ & n  0et.A Max. Valuef - Mean 0ev.A Max. ------- ----- 

Gw-1 
No. o f  Std. 
Values Mean 0ev.A Max. ---- 

PHYSICAL 

pH u n i t s  
Tota l  Oissol ved Sol l ds  
Tota l  Suspended Sol l d s  
A l k a l i n i t y ,  t o t a l  
O i l  and Grease. 

NUTR IEfITS 

Tota l  Y je ldahl -Ni  t rogen 
N i t r i t e - N i t r o g e n  
N i  t ra te -N i  trogen 
h o n i a - l l i  t rogen 
Phosphorus. t o t a l  
Organic phosphorus 
Ortho-phosphate 

ORGANICS 

BOO (5 day) 
COD 

MAJOR ANIONS 

Chlor ide 
Cyanide 
F l u o r i d e  
S u l f a t e  

MAJOR CATIONS 

A1 uninum 
Bar iun 
Calcium 
I r o n  
Magnesium 

See F igure  3A-2 f o r  l o c a t i o n  o f  sarnpllng s ta t ions .  

** Un i ts  expressed as rngl l  un less  otherwise noted. 

t @ata n o t  ava i lab le .  

tt Can n o t  be ca lcu la ted  due t o  t h e  occurrence o f  nondetectable concentrations. 

A Standard 6evia:icn based on <4 cases, n o t  s t a t i s t i c a l l y  v a l l d .  Presented as 
i n d i c a t i o n  of qua1 i t y  c o n t r o l .  



TABLE 3A-18 (Continued) 

Parameter*' 

OTI!E4 

Arsenic, to ta l  
Antimony, t s ta l  
Beryllium, total  
Boron, to ta l  
Cadmium, to ta l  
Chrun~ium, total  
Chromium, hexavalent 
Cobalt, to ta l  ' 
Copper, to ta l  
Lead, to ta l  
Manganese, to ta l  
Mercury, to ta l  ---. 
Molybdenum, total  
N i c k e l ,  to ta l  
Selenivrn. total  
Strontium, to ta l  
Titanium, total  
Uranium, to ta l  
Vanadium, to ta l  
Zinc, to ta l  
Zi rconiun~, to ta l  

MR-I 
No. of .Std. 
Values Mean 0ev.A Max. ---- 

2 ~ 0 . 0 3  t t .  ~ 0 . 0 3  
2 <0.011 tt 0.012 

Samplinq Stations* 
MR-2 LM- 1 

No. of Std. NO. of Std. 
Values Mean 0ev.A Max. Values Mean 0ev.A Max. -------- 

GW-1 
No. of Std. 
Values Mean Dev.3 Max. ----- 

See Figure 3A-2 for location of sampling s h t i o n s .  

** Units expressed as mgll unless. otherwise noted. 

t Data not available.  

t t  Can not be calculated due to  the occurrence of nondetectable concentrations. 

A Standard deviation based on c4 cases, not s t a t i s t i c a i l y  valid. Presented as. indication 
of qua1 i ty control . 



TABLE 3A-19  

RESULTS OF WATER QUALITY SAMPLING OF THE M I S S I S S I P P I  RIVER, 

LAKE MCKELLAR AND SHALLOW GROUNDWATER I N  JANUARY 1 9 7 9  

, _ ._ _. _.----......--_A_-_. .. . . ._. _._. . _  . 
HR-l MR-2 L#- l Gw-1 

Std. NO. of Std. Std. 
\ 

No. o f  S t  . NO. of No. o f  
ParameteP Values k a n  O e t . ~  llax. Values Mean Lkv.' llax. Values Mean Dev.' Wax. Values b a n  k v . &  M x .  : 

. - . . . - - . . - - - . - . . - - - 
Tota l  Dissolved Sol ids  i 238.5 7.8 244.0 2 213.0 1 . 4 . 2 1 4 . 0  2 237.5 2.12 239.0 2 447.0 .4.2 450.0: 
Tota l  Suspended Sol ids  2 184.5 13.4 194.0 2 200.0 . 5.7 204.0 2 56.5 12.0 65.0 2 41.0 1.4 42.0 ; 
A l k a l i n i t y .  t o t a l  2 85.0 1.4 86.0 2 85.0 4 86.0 2 82.0 0.0 82.0 2 364.0 1.4 365.0: 
O i l  and Grease 2 0.9 0.4 1.2 2 1.a 0.9 2.4 2 1.1 0.7 1.1 2 0.7 0.6 1.1 ; 

NUTRIENTS 

Total Kjeldahl-Nitrogen 2 0.845 0.035 0.870 2 0.965 0.276 1.160 2 0.850 0.297 1.160 2 0.510 0.424 0.540 
N i t r i t e -N i t r ogen  2 0.08 0.0 0.08 2 0.065 0.212 0.080 2 0.064 0.020 0.078 2 6.088 0.011 0 .095 .  
N i  i r a te -N i  trogen 2 1.05 0.14 1.15 2 1.06 0.12 1.15 2 1.03 0.18 1.16 2 1.09 0.08 1.15 
lurmonia-Ni trogen 2 0.330 0.057 0.370 2 0.585 0.361 0.840 2 0.62 0.42 0.92 2 0.560 0.071 0.510 
Phosphorus. t o t d l  2 0.390 0.0 0.390 2 0.390 0.0 0.390 2 0.230 0.283 0.250 2 0.425 0.007 0.430 
Organic phosphorus 2 0.020 0.014 0.030 2 0.060 0.014 0.070 2 0.040 0.042 0.070 2 q0.015 7- 0.020 
Ortho-phosphate 2 0.110 0.014 0.120 2 0.115 0.212 0.120 2 0.130 0.0 0.130 2 < O . M O  . 0.050 . 
ORGANICS 

Siochemical Oxygen Demand 2 1.60 0.14 1.70 2 -2.16 0.14 2.20 2 2.15 1.20 3.00 2 5.50 2.12 8 . 0 0 1  
Chemical Oxygen Demnd 2 27.0 2.8 29.0 2 27.0 G.0 27.0 2 22.0 1.4 23.0 2 18.5 3.5 21.5 ; 

Total Organic Carbon 2 5.500 0.141 5.600 2 7.000 1.131 7.200 2 5.750 0.071 5.800 2 3.550 0.636 9 . 0 0 0 :  
Oissolved Organic Carbon 2 3.25 1.34 4.20 2 4.00 l . l !  5.00 2 3.50 0.71 4.00 I . 5.150 2.899 7.200 1 
Phenol 2 <0.0025 tt n0.0025 2 i0.0025 .0.0025 2 .0.0025 -? <0.002; 2 : . I . i?5  0.0049 S.221: 1 

MJOR ANIONS 

Chlor ide 
Cyanlde 
F luor ide 
Sul fa te  

MJOR CATIONS 

Aluminum 
Barium 
Calcium 
I r on  
llagnerium 

OTHER METALS 
Arsenic. t o t a l  
Ant imny,  t o t a l  
aery l l ium,  t o t a l  
Boron, t o t a l  
Cadmium. t o t a l  
Chranium. t o t a l  
Chm ium,  hexavalent 
Cobalt. t o t a l  
Copper, t o t a l  
Lead. t o t a l  
Ilanganese, t o t a l  
Mercury, t o t a l  
Molybdenum. t o t a l  
N icke l .  t o t a l  
Selenium. t o t a l  
Strontium. t o t a l  
Titanium. t o t a l  
Uranium, t o t a l  
Vanadium, t o t a l  
zinc. t o t a l  
Zirconium, t o t a l  

See Figure 3A-2 f o r  l oca t i on  o f  sampling s ta t lons.  
" Uni ts  expressed as -11 unless o t k r r i s e  noted 
t Data no t  ava i lab le .  

, .  >,  . .  . . 
i t  Can not  be ca lcu la ted due t o  the occurrence of nade tec tab le  concentrat ions. 

A Standard dev ia t ions based on 4 s a q l e s  no t  s t a t i s t i c a l l y  va l i d .  Presented as i nd i ca t i on  
o f  qua1 l t y  cont ro l .  I _ _  _ . . 



TABLE 3 A - 2 0  

PERCENTAGE OF OCCASIONS ON WHICH CRITERIA  WERE EXCEEDED ( S E E  TABLE 3A-2)  
: .. . 

\ i . . 

6Y-1 IIR- 1 I(R-2 L K  1 U - 6  ' LM-7 NC- 1 
le,r Ju1 HDv Jan & Jul (kt Jan Jul Oct Jan & J& & Jul Oct. &!, 

pH i t t t  
Dissolved Oxygen (Ten e see(1)) t  t  t  t  
Dissolved Omen (EPA?~!) t  t  t  t  
Tenperature t t t t  
Alkal in i ty  t t t t  

0 0 0 0  
0 0 0 0  
0 0 0 0. 
0 0 0 0 .  
0 0 0 0'. 
0 0 0 0 
t t t t  
t t t t  
0 ' -  0 0  
t  t  t .  t  
0 0 5 0  
0 0 0 0 .  

0 0 0 0 .  0 0 0  0 
0 0 0 0  0 0 0 - 0  
0 0 0 0 ' 0 0 0 0  
0 0 . 0 0  0 0 0 0  
0 0 - 0 ' 0 .  0 0 0 0 
0 0 0 0  0 0 0 0  
t t t t  t i t '  
t t t t  t t f t  

0 o , ! !  ' ? t o  

Annunla t t t t  
Arsenic 0 0 0 0  
brih 0 0 100 100 
Beryllium t t t +  
Boron 0 - 0 0  
Cacbniunf 0 - 0 0  
Chromium 0 0 0 0  
Copper 0 0 0 0 
Cyanide t t t t  
Iron 100 100 100 100 
Lead 0 0 0 0  
Manganese 100 100 100 100 
Hercuryfc t t l t  
Ni trates 0 0 0 0  
Phenol 100 100 100 100 
Selenium 0 0 0  
Total ~ isso lvek  solids 0 0 - 0  0 
'Zinc 0 0 0 0  

Orinklnp Water ~tdndards(") 

Arsenic 0 0 0 0  
Barium 0 0 100 100 
CaClum 0. - 0 0 
Chromium 0 0 0 0 
Lead 0 0 0 0  
Mercury 0 0 0 0  
Seleniun 0 - 0 0  

- - .- - - .  - - - - - - - 
t t f  - - - 

- - -  0 
t t t  t  - - -  0 - - .  0 - - -  0 

loo loo loo loa 1 0 0 .  0 loo loo 
5 0 0 0 0  5 0 5 0 0 0  
0 0 0 0  0 0 0 0  

100 50 100 0 loo 100 100 50 
0 - 1 0 0  0 0 - 1 0 0  0 

Not Applicable for Surface Haters ... 

LH-2 
& Jul Oct Jan 

~ r i  teria( '  n2) 

Ln-3 
Jul Oct Jan 

LH-4 
MMa Jul Oct Jan 

pH 0 0 0 0 
~ i s s o l v ~  oxygen (Tenn see(')) o o SO o 
Dissolved Oxygen (EPA(7) 0 76 0 0 
Temperature 0 0 0 ' 0  

- Data Hot Available 
Ca&lm reported as percentage above 0.01 mg/l detection l i m i t  i n  May and above Cr i ter ia  a t  other times 

C. lsercuy reported as percentage occurrence above 0.0005 n q / l  detection l i m i t  i n  May and 0.0008 mq/l detection 
l i m i t  In July. and 0.0002 mg/l i n  Avember and January. 

t'lbt Applicable 



where i t s  annual average value was approximately 7.18, than i n  Lake McKellar, 

a t  LM1, which had an average value o f  5.79. This i s  caused by a genera l ly  

h igher concentrat ion o f  most chemical const i tuents  i n  the r i v e r  water, r a t he r  

than markedly higher values o f  a small number o f  parameters. 

Organic loading was highest  i n  Nonconnah Creek, a t  NC1, as ind ica ted  by 

chemical oxygen demand (COD) and phenol s which displayed mean concentrat ions 

o f  44.5 mi l l ig rams per l i t e r  and 2.65 mi l l ig rams per l i t e r ,  respect ive ly ,  when 
-, 

analyses were made on May 1978 survey samples. M iss iss ipp i  River water (MRl) ,  

w i t h  a (mean chemical oxygen demand) concentrat ion o f  27.9 mi l l ig rams per  

l i t e r  and phenol mean concentrat ion o f  (0.008 m i l l i g ram per  l i t e r ,  was no t  

subs tan t i a l l y  d i f f e r e n t  from lake  water (LMl), where chemical oxygen .demand 

displayed a mean concentrat ion o f  28.4 mi l l ig rams per l i t e r  and phenol a mean 

concentrat ion o f .  (0.008 m i  11 igram per 1 i te r .  phenol cons is ten t l y  exceeded 

C r i t e r i a .  

. . 
To ta l  k j e l  dahl n i t rogen  (TKN) was the most abundant n u t r i e n t  parameter, w i t h  

n i  t r a t e - n i  trogen 'and ammonia-ni trogen a1 so prevalent. Tota l  phosphorus 

concentrat ions were less  than h a l f  the values o f  t o t a l  n i t rogen concentrat ions. 

t o t a l  k je ldah l  n i t rogen was not  s i g n i f i c a n t l y  d i f f e r e n t  i n  concentrat ion 

between Lake McKellar, LM1 (mean, 0.89 m i l l i g ram per l i t e r ) ,  and the r i v e r  a t  

MR1 (mean, 0.86 m i  11 igram per 1 i te r ) .  ~i t r a t e - n i  trogen and t o t a l  phosphorus 

were o f  h ige r  concentrati,ons. at,MR1 than a t  LM1, wh i le  f o r  ammonia-nitrogen, 

the r e l a t i onsh ip  between those locat ions was reversed. 

As p a r t  o f  the d e f i n i t i o n  o f  basel ine condi t ions,  funct iona l  re la t ionsh ips  

between c e r t a i n  chemical parameters were evaluated by regression analyses. 

Inpu t  data f o r  these ca lcu la t ions  i s  presented i n  Table 3A-21 w i t h  r e s u l t s  as 

shown i n  Table 3A-22. No causal dependences were postu la ted by t h i s  approach; 

ra ther ,  the ob jec t i ve  was t o  ob ta in  a ser ies  o f  equations w i t h  known confidence 

l i m i t s ,  against  which po ten t i a l  impacts could be assessed. Future divergences 

wi thout  confidence l i m i t s  establ ished by t h i s  method should be evaluated i n  

terms o f  changing cond i t ions i n  the e n t i r e  watershed o r  recharge areas, o f  

which the proposed p l a n t  s i t e  3s a small b u t  important pa r t .  
/ 



TABLE 3A-21 i 
. .  . . 

-. . . - 
. .  . Sampling Stat ions*  

MR1 LM1. . GW.1 

See FIgure 3A-2 fo r  'location of  sampling statfons. 



TABLE 3A-22 

FUNCTIONAL RELATIONSHIPS BETWEEN WATER QUALITY PARAMETER CONCENTRATIONS 

FROM THE M I S S I S S I P P I  RIVER (MR1) , LAKE MCKELLAR (LM1) AND GROUNDWATER (GW1) 

. . , . Sampl i nq  Stat ions* 
Parameters . . MR-1 . . LM-1 GW- 1 

Tota l  Organic Carbon (TOC) TOC=3.786+4.887TKN TOC=6.358-0.133TKN TOC=0.412+0.14TKN, 

and Total '  Kjeldahl Nitrogen (TKN). r**= 0.54 (85.l%)t r = 0.02 (4.9%) r = 0.37 (14.8%) 

Dissolved Organic Carbon (DOC) DOC = 33.975- - 22.31 5 TKN DOC = 4.417 + 1.494 TKN DOC = 4.153 + 1.921' TKN 

and Total Kjeldahl Nitrogen (TKN) r = 0.50 (81.3%) r = 0.29 (56.0%) r = '0.40 (48.9%) 

Magnesium (Mg) and Mg = -6.982 + 0.471 Ca Mg = -11.0 + -0.592 Ca Mg = 135.42 - 1.13 Ca 

% Calcium (Ca) r = 0.84 (98.6%) r = 0.96 (99.9%) r = -0.59 (81.6%). 

& 
ry . 

Chemical Oxygen Demand (COD) and BOD=-10.75+0.515COD BOD=3.004-0.026COD. BOD=7 .051 -0 .126~OD '  

Biochemical Oxygen Demand (BOD) r = 0.80 (97.8%) r = -0.05 (9.8%) r = -0.31 (50.1%) 

8 

TOC and COD TOC = 30.718 - 0.374 COD TOC = 16.936 + 0.460 COD TOC = 13.326 + 0.234 COD 

r = -0.34 (61.6%) r = 0.26 (49.9%) r = 0.09 (11.3%). 

A1 kal  i n i  t y  (ALK) and 

Sulfate (SO4) 

ALK= 102.138 + 0.270 SO4 ALK=69.465+ 0,793 SO4 ALK = 375.11 - 0.495 SO4 

r = 0.36 (64.5%) r = 0.52 (78.9%) r = -0.84 (95.7%) 

* See Figure 3A-2 f o r  loca t ion  o f  sampling stat ions. 

** Corre lat ion coef f i c ien t  = a&T ; where y i s  the f i r s t  parameter and the second parameter i n  each grouping 

T Level a t  which r i s  s i g n i f i c a n t l y  d i f f e r e n t  from zero,.using Fisher 's  Z t e s t  



General ly higher r values evident  i n  the r i ve r 'wa te r s  o f  MR1 as compared t o  

the' lake waters o f  . L M ~  are p r i m a r i l y  due t o  greater  and cons is tent  mix ing i n  

the r i v e r  i n  comparison t o  incons is tent  lake condi t ions.  Pa r t i cu l a r  r e l a t i on -  

ships .between organic parameters ( t o t a l  organic carbon and t o t a l  k je ldah l  

n i t rogen;  d issolved organic carbon and t o t a l  k je ldah l  n i t rogen;  and biochemical 

oxygen demand and chemical . oxygen demand) d4 splayed higher r val  ues (greater  

co r re la t ion )  i n  the r i v e r  waters than i n  the lake waters. S t r a t i f i c a t i o n  o f  

the lake dur ing summer months leads t o  a typ ica l  values a t  t h a t  t ime which 

reduce the r values o f  most re la t ionsh ips .  Movement o f  water from the  r i v e r  

t o  the lake provides a d i f f e r e n t  chemistry than does generat ion o f  surface 

iuno f  f from' w i t h i n  the lake watershed, producing i ntonsi  s t en t  condi t ions a1 so 

con t r i bu t i ng  t o  lower r values. 

3A. 3 GROUNDWATER QUALITY 

Groundwaters below the s i t e  were t rea ted  i n  a s i m i l a r  fashion t o  surface 

waters, w i t h  h i s t o r i c a l  data and EIA f i e l d  survey data being compared w i t h  

app l icab le  Standards and C r i t e r i a .  As the Memphis sand aqu i fers  are a source 

f o r  the  C i t y  o f    em phis water supply, groundwaters 'were compared w i t h  EPA 

Dr ink ing Water Standards (DM Standards). Since EPA C r i t e r i a  f o r  hea l th  

and wel fare  and EPA C r i t e r i a  f o r  i r r i g a t i o n  waters(') were a lso re levant ,  the 

s t ~ i c t e s t  app l icab le  €PA c r i t e r i a  (C r i t e r i a )  were determined f o r  comparative 

purposes (Table 3A-2). 

3A. 3.1 LITERATURE INFORMATION 

Groundwater q u a l i t y  i n  the "1400-foot" sands o r  Claiborne group and i n  the 

"500-foot" sands or. Wilcox group have been invest igated by the U. S. ~ e o l o g i c a l  

Survey (USGS) and t yp i ca l  parameter concentrat ions have been estab- 
1 i shed. (12'13914,15) Tennessee Val ley  Au thor i t y  (TVA) data f o r  a shal low 

ter race deposi t  aqu i fe r  o f  Quaternary Age (I6) i s  presented w i t h  the USGS data 

i n  Table 3A-23. 'D i s t i nc t  d i f fe rences are apparent i n  the concentrat ions of 

major ions w i t h  depth. Sbdium i s  the dominant ca t ion  i n  the "1400-foot" 

aqu i fer ,  w i t h  calcium and sodium i n  g rea te r  concentrat ion i n  the "500-foot" 



TABLE 3A-23 

. -  TY~ICAL CHEMICAL ANALYSIS OF GROUNDWATER AS REPORTED BY 

. USGS (12,13,14,15) AND TVA {.16) 

\ 

. . 
'. TVA Boring "500 foo t "  "1400 foo t "  

Parameter*' . . Below A1 1 en S i t e  Sand Sand 

PHYSICAL 

Tota l  A l k a l i n i t y ,  ppm, CaC03 . 334 + + 
Tota l  Hardness, ppm, CaC03 + 48 12 

Tota l  Suspended Sol i d s  6 1 + + 
. . 

~ b t a l  .Dissolved Sol i d s  442 81 112 

NUTRIENTS 

Ni  tri te-Ni trogen 0.033 + + 
N i  t r a t e - ~ i t r o g e n  0.19 . 0.4 0.5 

Ammonia-Nitrogen 0.07 + + 
Tota l  organic Ni t rogen 

Tota l  K je ldah l  Ni t rogen 

Orthophosphate 

~ i o c h e m i c a l  Oxygen   em and 
Chemical Oxygen Demand 

Tota l  Organic Carbon 4.8 

~ isso1,ved organic Carbon 4.8 

Total  Cyanide (0.005 + + 
O i l s  0.8 + + 
Phenol 0.009 + + 

MAJOR CATIONS 

A1 umi num 

Bar i  urn 

(continued ) 

3A-44 



. . 

TABLE 3A-23 (continued) 

MAJOR CATIONS (Conti nued) 

Cal c i  urn 96.5 10.0 2.7 

I r o n  16.05 0.44 0.60 

Magnesi urn 29.5 5.5. .1 . 3 

~ o t a s s i  urn + 1.8 ~2. 5 

Sodi urn + 8.2 35.0. 

MAJOR ANIONS 

Bicarbonate 

Chlor ide . . (2.0 3.0 2.. 0 

F luor ide . 0.25 0.0 0.1 

75.0 3.2 5.1 Sul f a t e  

TRACE ELEMENTS** 

Arsenic 

Cobalt 

.Copper 

Manganese 

S t r o n t i  urn 0.22 

. Zinc 0.04 
* Uni ts  expressed as mg/l unless otherwise noted. 

** Boron, Beryl 1 uim, Chromi urn, Mercury, Molybdenum, Nickel , Lead, Tin, Selenium, 

Titanium and Vanadium were below detect ion l i m i t s  a t  the A l l en  S i te .  

+ Data not '  ava i lab le  



sands, and with. ca l  c i  um dominant i n  the .terrace deposit. Bicarbonate i s the 

'dominant anion throughout. 

3A.3.2 EIA 1978-79 FIELD SURVEY DATA 

During each EIA seasonal survey, the sha1 l .o~  Quaternary aqu i fe r  was sampled 

from a t e s t  wel l '  d r i l l e d  t o  approximately 40 feet .  -- I n - s i t u  measurements o f  

temperature, d i  ~ s o l v e d  oxygen, conduct iv i ty  and pH were made by por tab le  

meters, and dupl ica te  grab samples f o r  laboratory analyses were co l l ec ted  

a f t e r  pumping f o r  a per iod  o f  more than 2 hours.   gain, .recommended preserva- 

t i ons  were made, and de l i ve r y  t o  ana l y t i ca l  laborator ies  was completed i n  

ho ld ing times. Parameters invest igated w i t h  t h e i r  detect ion l i m i t s  and 
. . 

r epo r t f  ng u n i t s  are spec i f i ed  i n  Table 3A- 10. Analysis f o l  1 owed Standard- 

Methods f o r  the ~xamina t ion  o f  Water and ~ a s t e w a t e r ' ~ )  o r  EPA Methods f o r  

Chemical ~ n a l  s o f  Water and wastes") w i t h  po lycyc l  i c aromatic hydrocarbons 

examinid f o l  1 owi ng . €PA . . .  Protocol. . 
( lo) Results may be found i n  Tables 3A-15 

through 3A-19. 

' Exceedance frequency, presented i n  Table 3A-20, ind icates t h a t  i ron,  manganese 

and phenol were cons is ten t l y  above C r i t e r i a ,  wh i le  barium exceeded C r i t e r i a  

and. D r i  n k i  ng Water standards i n November and January surveys. Base1 i ne ground- 

water condi t ions have been described by s i g n i f i c a n t  co r re la t ions  above the 80 

percent l eve l  between: (1) magnesium and.calcium and (2) a l k a l i n i t y  and 

s u l f a t e  as shown i n  Table 3A-22. This i l l u s t r a t e s  the chemical s tab i  1 i t y  of 

the aqu i fe r  waters. 

.A  f a i r l y  constant composition o f  major ions i n  the shallow aqui fer  throughout 

the year impl ied a high aqu i fe r  buf ' fer ing capaci ty as the chemistry o f  lake 

and r i v e r  water, c h i e f  sources o f  recharge water var ied considerably. EIA 

conducted a .fiild survey i n  February 1979 t o  c o l l e c t  data which would c l a r i f y  

the i o n i c  strength and bu f f e r i ng  capaci ty o f  the aqui fer .  A f te r  2 hours of 

pumpi ng , dupl i cate samples were co l  1 ected, preserv.ed as before and analyzed 

f o r  the parameters i n  Table 3A-23 using Standard Methods f o r  the Examination 
r.... 

o f  Water and ~astewater")  o r  EPA Methods f o r  Chemical Analysis o f  Water and -. 
Wastes. ' Results o f  t h i s  f i e l d  e f f o r t  are a lso  resented i n .  Table 3A-24. 



TABLE 3A-24 

BUFFERING FIELD SURVEY 

JANUARY 22, 1979 

Parameters 

pH 
Temperature 

Conduct iv i ty  

Laboratory .. 

~l k a l i n i t y  

Bicarbonate A lka l  i n i  t y  

Carbonate A1 ka l  i n i  t y  

Cal c i  um 

I r o n  

L i  t h i  um 

Manganese 

Potassi um 

S i l i c a  . , 

Sodi um 

Conduct iv i ty  

Total  D i  ssol ved Sol i d s  

Total  Suspended Sol ids 

Detect ion 
L i m i t  

Reporting 
Uni ts  

u n i t s  

pmhos 

ppm CaC03 

ppmCaC03 - . 

ppm CaC03 

mg/l 

mgll  

mg/l . 

mgl l  

mg1.l 

nigll. 

mgl l  

pmhos 

mgkl 

mg/l 

Results 



Potassi um,, 1 i t h i  um and sodium were invest igated'  t o  more accurately determine 

the' i o n i c  s t rength o f  the aqu i fe r  waters. - Some -- i n - s i t u  and other r ou t i ne  

parameters were a1 so measured' t o  ensure t h a t  the va l  ues .obtained were repre- 

senta t ive  o f  other seasons. ' Calcium, manganese, i r o n  and conduc t i v i t y  concen- 

t r a t i o n s  again i 11 ust ra ted.  pronounced chemical s tab i  1 i t y  o f  the aqu i fe r  waters. 

A1 ka l  i n i  t y  was subdivided i n t o  bicarbonate and carbonate f r a c t i  onS t o  a i d  

assessment o f  the bicarbonate i o n  concentration. From these resu l t s  i t  was 

possib le t o  apply the potassi  um, 1 i t h i  um and sodi um concentrations as represent- 

a t i v e  o f  other seasons. As a comparison, surface water b u f f e r  capac i t ies  were 

estimated f o r  the Mississippi ,  River (MR1) and Lake McKellar (LM1). .A s l i g h t  

underestimation o f  t h e  bu f f e r  capaci ty o f  surface waters i s  caused by l ack  of 

data f o r  potassium, sodium and l i t h ium.  

Bu f fe r  capaci ty (0) was then ca lcu l  ated, us i  ng a procedure presented by Loewenthal 

and Marais, (I7) from estimates of i o n i c  strength, a l k a l i n i t y ,  temperature and 

pH. The 0 values,' th'us derived, are presented i n 'Tab le  '3A-25, and i nd i ca te  

t h a t  the groundwaters have a much higher buf fer  capaci ty than the surface 

waters. This i s  caused by higher a l k a l i n i t y  (averaging 354.0 mi l l ig rams per  

l i t e r  as CaC03), higher . i o n i c  . s t rength (averaging 12.33) and a wel l -adjusted 

pH a t  approximately 6.4 un i ts .  I n  the aquifer, so l u t i on  and p r e c i p i t a t i o n  

react ions w i l l . o c c u r  t o  maintain equi l ibr ium. ,For instance, s u f f i c i e n t l y  

ac i d i c  i n f l u e n t  waters would r e s u l t  i n  a so lu t i on  o f  around 300 mi l l ig rams per 

1 i t e r  o f  c a l c i  um-based compounds before the average pH i n  the aqu i fer  would 

f a l l  by one un i t .  

3A. 4 SEDIMENT QUALITY 

Sediment q u a l i t y  i s  discussed from ava i lab le  l i t e r a t u r e  and f i e l d  survey data 

.on both sediment chemi'stry and e l u t r i a t e  qual i t y .  A c l a s s i f i c a t i o n  developed 

by. Prater  and Anderson i s  used t o  evaluate sediment qual i t y ,  wh i le  e l u t r i a t e  

qual i t y  i s  examined by compari son w i t h  C r i t e r i a  f o r  surface waters ( d i  scussed 

i n  Section 3A'Z). 



Spri ng 

Summer 

Fa1 1 

Winter 

Average 

TABLE 3A-25 

BUFFER CAPACITY VALUES. ( B )  
( i n  ppm as CaCO3/pH) 

* Temperature too low f o r  ca lcu la t ion  o f  $ va1,ue. 



3A. 4.1 LITERATURE INFORMATION 

Table 3A-26 i s  a summary o f  the h i s t o r i c a l  data - inc lud ing U. S. ~ e o l o g i c a l  

~ u r v e ~ ( ~ ) '  and ~ ~ ~ / ~ i m n e t i c s ( l ~ )  data f o r  the Miss iss ipp i  River and U. S. 

Army Corps o f  Engineers (6919) and the Memphis and Shelby County Health Depart- 

\. ~ e n t ( ~ )  surveys on Nonconnah. Creek and ~ a k e  McKellar bottom sediments. 

Results o f  these studies ind ica te  t h a t  i n  Miss iss ipp i  River sediments, i r o n  

and manganese were a t  h igh l eve l s  w i t h  no pest ic ides above detect ion l i m i t s .  

However, pest ic ides were detected i n  the p a r t  per b i l l i o n  range. Lead, mer- 

cury and chromium were i n  h igh concentrations i n  Lake McKellar and Nonconnah 

Creek bottom sediments. 

3A.4.2 EIA 1978-79 FIELD SURVEY DATA 

E l u t r i a t e  t es t s  were performed on sediment samples obtained from Lake McKellar 

and the, ~ i s ~ i s s i ~ ~ i  River on 0ct6ber 18, 1978. This i s  a process designed 

by the U.S. Army Corps o f  Eng3neers (20) t o  assess the impacts o f  dredging on 

the chemistry o f  natural  waters. Dredging s i t e  water and sediment are mixed 

together t o  approximate'the dredged mater ia l  s lu r ry .  The e l u t r i a t e  i s  the 

supernatant r e s u l t i n g  from vigorous 30-minute shaking o f  1 p a r t  bottom 

sediment from the dredging s i t e  w i t h  4 par ts  water (volume/volume) co l lec ted  

from the dredging s i t e  fo l lowed by a 1-hour s e t t l i n g  t ime and appropriate 

cen t r i fuga t ion  and 0.45-micron f i 1 t r a t i on .  

For the e l u t r i a t e  t es t ,  sediment was co l lec ted  i n  dup l ica te  using a Ponar 

grab sampler and dupl ica te  water samples were co l lec ted  using a Van Dorn 

sampler from MR1 and LM1. The e l u t r i a t e  was then prepared i n  t r i p l i c a t e  

usins the method described above. Sediment, e l  u t r i a t e  and f i 1 tered water - 
were then subjected t o  analyses fo l low ing  Standard ~ e t h o d s , ' ~ )  EPA Methods (9) 

o r  EPA Protocol (I8) f o r  the parameters i n  Table 3A-27 w i t h  the ind icated 

detect ion .. . l i m i t s  and . r epor t ing  . un i t s .  Results of these analyses are given 

i n  Tables 3A-28 through 3A-31. 



TABLE 3A-26 

ORGANICS 

LITERATURE REVIEW OF SEDIMENT CHEMISTRY DATA NEAR THE PROPOSED SITE 

U S G S ( ~ )  ~ ~ t U ~ i m n e t i c s ( ' ~ )  
. . Data f o r  Data, f o r  

( 4 )  Memphis and Shelby. . Corps o f  Engineers ( 6 )  Corps o f  €ngineers 0ata(19) 
.. West Memphis Mississippi  River County Health Department Data (1975) Oata f o r  Nonconnah Creek (1975) w !P '. 

. . w o f  y h r y  5;-S H~rn;;k;~R:d 
Nu e r  o f  Num e r  o f  um e r  o N b  f 
Cases: 1- Cases: 3 Cases: 1 Cases: 1 Cases: 1 Cases: 1 . Cases: 1 Cases: 1 

Total Organic Carbon (percent) * 
Cyanide (mg/Kg) . . n  

NUTRIENTS (mg/Kg ) 

Kjeldahl Nitrogen n 

N i t r i t e  and Nitrate,  t o t a l  3.0 
Total Phosphorous n 

METALS (mg/Kg) 
Arsenic 

Cadmi um 

Chromium 

Cobalt 

'Copper 
I r on  

Lead 

Manganese , 

Mercury 

Selenium 

Zinc 

. * Data not avai lable 

t Concentratlon less than detectlon 1 l m l t  

** Originally reported as ng/ l  and converted t o  mg/Kg on the assumption of un l ta ry  density. 

tt See Flgure 3A-1 f o r  s ta t l on  location. 1 

. (continued) 



TABLE 3A-26 (Continued) 

.Cases: 1 Cases: 3 '  Cases: 1 Cases: 1 Cases: 1 Cases: 1 Cases: 1 . . Cases: 1 

PESTICIDES (ppn) 

L i  ndane 

Heptachlor 

A ld r i n  

Heptachlor epoxide 

D ie ld r i n  

Endrin 

Chlordane 
DOE 

ODD (TOE) 
DOT 

Oemeton 
Oiuron 

BHC 

Atrazine 

Diazinon 

D ie ld r i n  

Methyloxychlor 

Toxaphene 

, PCB (AR 1254) 

Organophosphates 

Data not avat lable - 
t Concentration less than detectlon l f m t t  

** Or ig ina l l y  reported as q/l and converted to mg/Kg on the assumptfon of unttdry density. 

tt See Figure 3 - 1  f o r  s ta t l on  locat ion  



TABLE 3A-27 

CHEMICAL PARAMETERS MEASURED, DETECTION L I M I T S ,  REPORTING UNITS AND 

SAMPLING LOCATIONS FOR SEDIMENT SAMPLES COLLECTED ON OCTOBER 18, 1 9 7 8  

Parameters 

PHYSICAL 

pH (un i ts)  
Total Solids 
Total Vo la t i l e  Residue 
Total Oissolved Solids 
O i l  and Grease 

NUTRIENTS 

Total Ueldahl  Nitrogen 
AmnDnla Nitrogen 
Phosphorus. t o t a l  
Ortho phosphate 

ORWICS 

am (5 day) 
COD 
TOC 
Phenols 

~WWI AnlMlS 
Cyanide. t o t a l  , 

MJOR CATIONS 

Iron. t o ta l  

TRACE METALS 

Re r t i n  Uni ts  Parameters Determined 
$ed iEn t  gFlutriak' m m e ' n i - m a c .  F i l t e red  Saw1 in9 Stations 
Fhemlstry Chemistry m s g y  Chemistrl -_YE. 

Detection L imi ts  
-nt E lut r ia te*  
Chemistry Chemistrr 

un i t s  
mglg 
mgls 

mgll 
W l 9  W l l  

mglg X 
mglo . W / l  X X 
mg19 mgll X X 

w I K g  mgll x x 
mglKg mgll x x 

percent nq11 X X 
mglg mgll X X 

m g ~ g  WI 1 x x 

mglg X 

Arsenic 
tsdmium 
Chromium 

.. mglQ X 
X *. / 0.001 mg1g mg1 l 
X .. Wig 

0.01 wf g mgll X 
0.01 mglg mgl 1 X .* X .* 0.01 mglg W l l  

X .* 0.0002 mg1g W l l  
0.01 mglg ' W l l  X 

topper 
Lead 
Manganese 
Mercury 
Zinc 

POLYWCLEAR ARDlWTlC 
HYDROCARBONS 

Benzo(a)anthracene 
(1.2-benzanthracene) 

Benzo(d )pyrene . 
(3.4-benzopyrene) 

3.4-benzofluoranthene 
Benzo(k)fluoranthane 

(11.12-benzofluoranthene) 
Chrysene 
Acenaphthylene ' 

Anthracene 
Benzo(ghi )perylene 

(1 .l2-benzoperylene) 
f lumene 
Phena threne 
Dibenzo(a.h)anthracene 

(1.2.5.6-dibenzanthracene) 
Indem(l.Z.3-cdlpyrene 

(2.3-o-phenylenepyrene) 
Pyrene 
Napthalene 
Fluoranthene 

Ppn 

0.01 Ppn 
0.01 Ppm 

Ppm 
Ppm 

0.01 P P ~  
0.01 Ppn 
0.01 Ppn 
0.01 Ppm 

0.01 Ppm 
0.01 Ppn 
0.01 Ppn 

Ppn 
Ppn 
Ppn 

0.01 Ppn 
0.01 Ppm 
0.01 Ppn 
0.01 Ppm 

Ppn 
Ppm 
Ppm 
Ppm 

- 

Detection L imi ts  and Reporting Units for F i l t e red  'dater are equivalent w i th  these 
for E lu t r i a te  Chemistry. 

** Detection l i m i t s  depend upon the constitutents of the s o l i d  sample matrix. I n  a l l  cases 
except Cyanide. which had a consistent detection l i m i t  of 0.0002 ~ l g .  concentrations 
were above detection l im i t s .  



REVISED 
November  1 979 

TABLE 3 A - 2 8  

CHEMISTRY OF SEDIMENT COLLECTED FROM THE M I S S I S S I P P I  RIVER 

AND LAKE MCKELLAR BY, E I A  ON OCTOBER 18, 1 9 7 8  

Parameter*' 

PHYSICAL 

Tota l  So l ids  
Tota l  V o l a t i l e  Residue 
O i l  and Grease 

NUTRIENTS 

Tota l  K je ldah l  N i t rogen  
h n i a  Ni t rogen 
Phosphorus, t o t a l  

ORGANICS 

BOO. 5 day (mg/Kg) 
COO (mg/Kg) 
TOC (percent)  
Phenols 

MAJOR ANIONS 

Cyanide. t o t a l  

WJOR CATIONS 

I ron,  t o t a l  

OTHER METALS 

MR- 1 LM-1 
NO. of  NO. o f  
Values Mean Std. Oev. . Max. Valucs Mean Std. Ocv,. Max. ---------- 

Arsenic 
Cadmium 
Chmmi um 
Copper 
Lead 
knganese  
Mercury 
Zinc 

See Figure 3A-2 f o r  l o c a t i o n  o f  sampling s t a t i o n s  

* k & r t i n g  u n i t s  i n  IIIO& unless otherwise not.ed 

+ Cannot be ca lcu la ted  due t o  t h e  occurrence o f  non- 
detectabl  r concentrat ions.  



TABLE 3A-29 . . . . 

CONCENTRATIONS OF POLYCYCLIC AROMATIC HYDROCARBON I N  MR1 AND LM1 SEDIMENT 

(parts per m i l l i o n  on a dry  weight basis) 

MR l *  LMl* 
Parameter No. o f  Replicates Mean Maximum No. o f  Replicates Mean Maximum 

Benzo(a)anthracene 6 (0.005 (0.005 6 (0.005 (0.005 

Benzo(a)pyrene 6 (0.005 (0.005 6 0.038 0.083 

Chrysene 

Acenaphthylene 

Anthracene 

Benzo(ghi )pery l  ene 

F l  ourene 

Phenathrene 

Pyrene 

F l  uoranfhene - - - - - -  
Naetha 1 ene - - _ _  

* Refer t o  i igure 3A-2 f o r  l oca t ion  o f  sampling s ta t ions.  



TABLE 3A-30 

ELUTRIATE CHEMISTRY FOR SEDIMENT COLLECTED BY E I A  ON OCTOBER 18, 1978 

Stat ions*  
MR-1 LM-1 

No. o f  Std. No. o f  Std. 
Parameter** Values Mean Dev. Max. Values Mean . Dev. Max. 

PHYSICAL 

p~ ( u n i t s )  
To ta l  Dissolved Sol i d s  6 259.8 28.3 292.0 6 236.2 20.5 264.0 
O i  1 and Grease .. 6 0.28 0.19 0.50 6 0.18 0.13 0.30 

h o n i a  Ni t rogen 
?hospkorus, t o t a l  
Orthophosphate 

ORGANICS 

BOC, 5 day (mg/Kg') 
COD (mg/Kg) 
TOC (percent )  
Phenols 

WJOR ANIONS 

cyanide, t o t a l  

OTHER HETALS 

Cadmi um 
Copper 
Lead 
Manganese 
Mercury 
Zinc 

* See F igure 3A-2 f o r  l o r a t i o n  o f  sampling s t a t i ons .  

** A l l  r epo r t i ng  u n i t s  i n  mg/l unless otherwise noted. 

t Cannot be ca lcu la ted  due t o  the  occurrence o f  nondetectable concentrations. 



TABLE 3A-31 

WATER CHEMISTRY OF FILTERED SITE WATER USED I N  ELUTRIATE TEST 

OF MISSISSIPPI R IVER AND LAKE MCKELLAR SEDIMENT 

Parameter 
(mg/l unless otherwi'se noted) 

pH (un i t s )  ' 

Ammonia-ni ... t rogen 

Orthophosphate 

Cadmi um, t o t a l  

Copper, t o t a l  

Lead, t o t a l  

Manganese, t o t a l  

Mercury, t o t a l  

z inc,  t o t a l  . . 

S ta t ion  
LM- 1 

No. o f  Values , Mean No. o f  Values Mean 



Markedly h igher  concentrat ions o f  a l l  de tec tab le  parameters were found i n  LM1 

sediment. ~ r a t e r / ~ n d e r s o n '  s(" ) c l a s s i f i c a t i o n  was used as a means o f  comparing 
1 : 

. .sediments (Tab1 e 3A-32), .. . w i t h  15 percent  o f  'a1 1 parameters fa1  1 i rig i n t o  the  
I 

;'\ 
heavi l y  p o l  1 u ted  category i n  LM1 sediment,. whereas no parameters were i n t h i  s 

category a t  MR1. 

O f  t h e  po l ycyc l  i c aromatic hydrocarbons i n v e s t i  gated, on l y  napthal ene was 

1 detected i n  MR1 sediments, w h i l e  benzo (a) pyrene, chrysene, anthracene, 

1 '  f 1 uorene, pyrene and f 1 uoranthene were detected i n sediments from LM1. 

1.. . . 
Levels o f  these compounds.were between th ree  and n ineteen t imes the  d e t e c t i o n  

I l i m i t  o f  0.005 p a r t s  pe r  m i l  l i o n  (Table 3A-28). 

I " E l u t r i a t e  from bo th  MR1 and LM1 sediments were o f  a s i m i l a r  q u a l i t y  as t h a t  

normal ly  f o u n d - i n  l ake  and r i v e r  waters and were a t  concentrat ions which were 

mere f r a c t i o n s  o f  those found i n  the  parent  sediment. Except f o r  ammonia- 

I n i t rogen,  and  manganese, concentrat ions were n o t  s u b s t a n t i a l l y  d i f f e r e n t  

I from those o f  t he  f i  l ' t e r e d  water. Phenol and cadmium exceeded C r i t e r i a  f o r  

1 sur face waters a t  bo th  l oca t i ons ,  whi 1 e manganese. a t  LM1 and ammonia-ni t rogen 

a t  MR1 were' a1 so i n  excess. No po l ycyc l  i c  aromatic hydrocarbons, were found i n  
. . the, e l u t r i a t e s  a t , e i t h e r  l o c a t i o n .  This  suggests t h a t  a l though dredging may 

I have a l o c a l i z e d  and ,immediate e f f e c t  on r i v e r  and l ake  oxygen demands, i t s  

I impact i s  o f  ' t h e  same-magnitude as 0the.r processes a c t i n g  on t h e  aquat ic  

system. 



TABL E' .3A- 32 
(21 CLAS~I'FICATION. OF MEMPHIS SEDIMENT BY PRATERIANDERSON. METHOD . 

MR--1 LM- 1 . , . . . . .  

I 
Mean Prater/Anderson Mean Prater/Anderson 

Parameter , Concentration C l  assi - f  icatiorl Concentration C lass i f i ca t i on  

O i l  and Grease 

Total  Kje ldahl  Nitrogen 

Amrnoni a - N.i trogen 

Phosphorus, t o t a l  ' 

Chemical Oxygen Demand 

Cyani de 

I r o n  
0 
D .  Arsenic 
Cn 
cD ' Chrorni um 

Lead 

Manganese 

Mercury 

Z i  nc 

0.081 mg/g 

0.105 mg/g . 
0.041 mgfg 

0.072 mg/g 

1780 mg/Kg 

<0.0002 mg/g 

3.29 mg/g 

0. ,006 mg/g 

0.0027 mg/g 

0.0015 mg/g 

0.0033 mg/g 

0.0625 mg/g 

0.00015 mg/g 

0.015 mg/g 

~onpo l ' l u t ed  . . 0.7 mg/g 

Nonpol.1 uted 1 . .71 mg/g 

Nonpolluted 0;21 mg/g 

Nonpol l u t e d  0.285 mg/g 

Nonpol.1 uted 31 55 mg/Kg 

Nonpolluted <0.0002 mg/g 

Nonpol 1 uted 20.8 mg/g 

Moderately po l l u t ed  0.053 mg/g .' 

Nonpolluted 0.016 mg/g 

No.npo1 l u t e d  0.0206 mg/g . 
Nonpol 1 uted 0.0323 mg/g 

Nonpolluted 0.945 mg/g' 

Nonpol 1 uted 0.0009 mg/g 

Nonpol 1 uted 0.016 mg/g 

Nonpol 1 uted 

Moderately po l l u t ed  

Heavi l y  po l  1 uted 

Nonpoll uted . . 

~ o n i o l l  uted 

Nonpoll uted 

Moderately po l  1 uted 

Moderately po l l u t ed  

Nonpolluted 

Nonpoll uted 

~ o n ~ o l l  uted 

Heavi iy po l l 'u ted 

Nonpoll uted 

Nonpolluted 

PERCENTAGE OF PARAMETER IN  CLASSIFICATION CATEGORIES 

Nonpolluted Moderately Po l lu ted Heavi ly Pol 1 uted 

0 MR- 1 9 3 7 



APPENDIX 38 

DEFINIT ION OF TERMS 



Fol lowing are d e f i n i t i o n s  o r  explanations o f  terms used i n  Section 

3.3.2, Groundwater. De f i n i t i ons  were adopted from. Lohman, S. W. , 
Groundwater Hydraul i c s ,  U. S. Geological Survey Professional Paper 708, 

1972, and from Campbell, M. D. , and Lehr, J. H. , Water We1 1 Technology, 

McGraw-Hill Book Company, 1974. 

Coe f f i c i en t  o f  Storage -- The volume of water an aqu i fe r  releases from 

o r  takes i n t o  storage per u n i t  surface area o f  the aqu i fe r  per u n i t  
I change i n  head. This d e f i n i t i o n  ind ica tes  t h a t  the storage c o e f f i c i e n t  

i s  dimensionless. \ 

Hydraul ic  Conduct iv i ty  -- (Replaces t he  o l d  term o f  " c o e f f i c i e n t  o f  

permeabi 1  i ty8'). A medi um has a  hydraul i c conduc t i v i t y  o f  u n i t  1  ength 

per u n i t  t ime if it  w i l l  t ransmi t  i n  u n i t  t ime a  u n i t  volume o f  groundwater 

a t  the p r e v a i l i n g  . . v i s cos i t y  through a  cross-sect ion 'of u n i t  area, measured 

a t  r i gh t ,ang les  t o  the,  d i r e c t i o n  o f  f low, under a, hydrau l ic  grad ient  of 

u n i t  change . . i n  head . through . u n i t  length  flow. ~ ~ d r a u l  i c  conduc t i v i t y  i s  

given i n  f e e t  per day o r  meters per day. 

Permeabi l i ty  -- The permeabi l i ty  o f  a  rock o r  s o i l  i s  a  measure o f  i t s  

abi  1  i t y  t o  t ransmi t  f l u i d  .under a  hydropotent ia l  gradient .  

spec i f i c  Capacity -- The discharge o f  the we l l  expressed as the r a t e  o f  

y i e l d  per u n i t  o f  drawdown. Uni ts  are general ly  gal lons per  minute per 

f o o t  o f  drawdown. 

Spec i f i c  Y i e l d  -- Spec i f ic  y i e l d  o f  a  rock o r  s o i l  i s  the r a t i o  o f  the 

volume 'of water which a f t e r  being saturated i t w i  11 y i e l d  by g r a v i t y  t o  

' i t s  own volume. This r a t i o  i s  .usual ly  expressed as a percentage. 

. . 

T ransmiss ib i l i t y  -- Hydraul ic conduc t i v i t y  m u l t i p l i e d  by thickness o f  the 

aqu i fer .  Un i ts  used are gal lons per day per  foot .  See d e f i n i t i o n  o f  t rans-  

m iss iv i t y .  



Transmissivi ty  -- (Replaces the term " t ransmissib i  1 i ty," Note: 1 gal l o n  per 

day per f o o t  = 0.134 square f e e t  per day.) The r a t e  a t  which water o f  a 

prevai  1 i n g  kinemat'ic v i s cos i t y  i s  t ransmi t ted through a u n i t  w id th  o f  the 

aqu i fe r  under a u n i t  hydrau l ic  gradient. Un i ts  used are square f e e t  per  day 

o r  square meters per day,. . . 
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TABLE 3C-1 . 

METEOROLOGICAL DATA CORRESPONDING TO H I-VOL ( PART1 CULATE AND SULFATE) 

COLLECTION DAYS 

' Stat ion:  Memphis ( In te rna t iona l  A i r po r t ) ,  Tennessee 

Da i l y  
P rec i p i t a t i on  Average Mean Da i l y  

Co l lec t ion  Weather Water Equiva- Wind Da i l y  Wind Rela t ive  
Date Types* l e n t  (inches) D i rec t ion  ( O )  Speed (mph) Humidity (%) 

2/19/78 0.0 20 2.9 5 1 
21 2 5/78 4 <0.01 10 8.5 44 
3/ 3/ 78 198 <O .01 360 13.2 6 9 
3/ 9/ 78 198 0.16 340 8.6 79 
311 5/78 1,398 0.50 30 8.6 6 8 
3/21/78 193 0.34 250 9.1 64 
3/27/78 0.0 320 9.1 4 9 
3/29/78 0.0 , 300 6.8 3 6 
4/8/78 3 <O .01 230 5.5 68 
411 4/78 0.0 110 8.5 4 5 
4120178 ' 0.0 300 11.9 58 
4/26/78 0.0 350 15.7 3 6 
51 2/ 78 0.0 4 0 11.4 58 
5/81 78 193 0.41 200 9.1 8 1 
5414178 0.0 290 14.8 4 6 
51 201 78 3 0.39 280 5.3 8 2 
5/ 261 78 1 8  0.0 130 4.6 68 
6/1/78 193 0.52 160 7.3 67 
6/ 8/ 78 1,3 0.03 . 300 7.1 89 
6/ 1 31 78 0.0 3 0 8.8 5 2 
61 1 91 78 1 0.0 160 6.2 83 
6L26/78 0.0 21 0 10.6 70 
7/;1/78 0.0 220 5.0 67 
7/ 7/ 78 1,398 0.20 150 8.5 8 1 
711 3/78 3 98 <O. 01 190 7.8 7 O 
71 1 9/ 78 0.0 130 3.9 6 6 
7/25/78 0.02 230 6.9 74 
7/31/78 398 0.0 280 7.5 7 4 
81 61 78 1 3  0.01 10 6.0 79 
81 1 21 78 3 0.18 21 0 5.6 81 

1 811 8/78 0.0 200 7.3 70 
81 241 78 8 0.0 190 4.6 63 
81 301 78 1 0.11 21 0 9.9 97 
91 5/ 78 198 0.0 4 0 5.0 75 
9/11/78 198 0.32 21 0 5.8 88 
91-1 7/ 78 0.0 200 8.1 81 
9/23/78 0.0 2 0 7.9 . 70 
91 291 78 8 0.0 190 3.3 7 5 

* Weather types: 1 Fog, 3 Thunderstorm, 4 I c e  Pe l le ts ,  8 Srnoke/Haze 
(Continued) 



TABLE 3C-1 (Continued) 

D a i l y  
P r e c i p i t a t i o n  Average Mean D a i l y  

Co l l ec t i on ,  Weather Water Equiva- Wind D a i l y  Wind R e l a t i v e  
Date Types* l e n t  ( inches)  D i r e c t i o n  (")  Speed (mph) Humidi ty  (%) 

-_. - _ _ _ _ ,., - -. . .--- . -  . . 

* Weather types: 1  Fog, 3 ~huhders torm,  4 I c e  P e l l e t s ,  8 ' ~ i i o k e l ~ a z e  

** P a r t i a l  c l i m a t o l o g i c a l  data f o r  February through June 1979 obta ined 
from the Nat iona l  Weather Serv ice i n  Memphis. O f f i c i a l  c l i m a t o l o g i c a l  

- 

summaries have n o t  been received from the  Nat iona l  C l i m a t i c  Center as 
o f  t h i s  w r i t i n g .  The i n fo rma t ion  w i l l  be inc luded i n  t h e  update r e p o r t .  
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3D.1 INTRODUCTION 

F i e l d  inves t iga t ions  included vegetat ion and w i l d l i f e  surveys w i t h i n  3 k i l o -  

meters o f  the  IFGDP s i t e  center. Since f i e l d  samples were co l lec ted  and re-  

por ted i n  met r i c  un i t s ,  a t ab l e  o f  met r ic  t o  Engl ish u n i t  conversion fac to rs  

i s  inc luded i n  Table 30-1. For convenience, vegetat ion and w i l d l i f e  i nves t i -  

gat ions are discussed separately. 

30.2 VEGETATION SURVEY INVESTIGATIONS 

Vegetation data were obtained, i nc lud ing  hab i t a t  types, importance values o f  

dominant species i .n these types, presence and l oca t i on  o f  endangered species 

and specles' 1 i sts .  . Species. 1 i s t s  and 'hab i ta t  o f  occurrence are inc luded i n  

Table 3D-2.' F i e l d  a c t i v i t i e s  are inc luded i n  Table 3D-3. Other data are 

inc luded i n  Section 3,6. Vegetation types and the approximate areal  extent  

o f  each type were v i s u a l l y  mapped dur ing f l y i n g ,  d r i v i n g  and walking inspec- 

t i o n s  o f  the  area. During these inspections, a species l i s t  o f  each hab i t a t  

type was prepared, and locat ions f o r  any endangered species were noted. 

Each s i t e  hab i t a t  type was'sampled by using quan t i t a t i ve  techniques. These 

techniques consisted o f  evaluat ing nested c i r c u l a r  p l o t s  o f  overstory, under- 

story,.  shrubs and vi,nes and ground cover. 

Overstory ( i f  present) 

Four 400-square-meter p l o t s  

Data co l lec ted  -- For each stem 6.5 inches i n  -diameter a t  breast 

he ight  (DBH - approximately 4.5 f e e t  above the ground) and 

la rger ,  recorded the species and DBH t o  nearest 0.1 inch. 

Understory ( i f  present) 
I 

Four 200-square-meter p l o t s  

Data co l l ec ted  -- ~o'r each stem 0.5 inch  DBH and la rger ,  recorded 

the species and DBH t o  the nearest inch, i .e. ,  I-, 2-, 3-, 4-, 5- 

and 6 - i  nch categories. 



TABLE 3D-1 

CONVERSION FACTORS 

To Convert 

From. . . 

Length. 

m i  11 imeters (mn) 
.. . 

cent imeters (cm) 

inches ('in. ) 

meters (m) 

f e e t  ( f t )  

k i  lometers (km) 

m i les  (mi ) 

inches ( i n . )  

. inches ( i n .  ) 

cent imeters (cm) 

f e e t  ( f t )  

meters (m) 

m i l es  (mi)  

k.i 1 ometers 

Mu1 t i p l y  by 

Area 
2 square cent imeters (cm ) 2 square inches ( i n .  ) 0.15500 

2 square inches ( i n .  ) 2 square cent imeters (cm ) 6.451 6 
2 square f e e t  ( f t  ) 2 

n 
square meters (m ) 0.09292 

square meters (mL) hectares (ha) 0.0001 

hqctares , (ha) acres (A )  2.471 
2 square k i lometers  (km ) 

2 square m i les  (mi ) 

- .  
2 square m i les  (mi ) 0.18610 

2 square k i lometers  (km ) 2.5900 



. . .  s c i e n t i f i c  Name. 

LARGE TREES 

TABLE 3D-2 

PLANT SPECIES OBSERVED WITHIN 3 KM OF THE IFGDP SITE 

Acer negundo 
Acer rubrum 
Acer saccharinum 
Carya i l l i n o e n s i s  
C e l t i s  laev igata  
C e l t i s  occ identa l is  
Fraxinus americana 
Fraxinus pennsylvanica var. 

subi ntegerrima 
g- Gled i t s i a  aquatica 
&, -6 led i t s ia  t r iacanthos 

Juglans n i g ra  
Platanus occ iden ta l i s  
PopuJus de l to ides 
Prunus serot ina 

'Robinia pseudoacacia 
Sa l i x  n ig ra  
Taxodium dist ichum 
Ulmus americana 
Ulmus rubra 

SMALL TREES 

Ai.lanthus a1 ti ssima 
Cornus f 1 o r i  da 
Diospyros v i r g i n i ana  

Common Name 

Boxel der 
Red maple, 
S i l v e r  maple 
Pecan 
Sugarberry 
Hac kberry 
White ash 
Green ash 

Water locus t  
Honey locus t  
Black walnut 
Sycamore 
Cottonwood 
Black cherry 
Black locus t  
Black w i l l ow 
Bald cypress 
American elm 
Sl ippery elm 

Tree-of- heaven 
F l  oweri ng dogwood 
Persimmon 

Relat ive Abundance ~ o t t o m l  and Forest Soybean 
i n  She1 by County." Mature Successional ~eadow , F i e l d  

. . 

* Rela t ive  Abundance Where: A = Abundant, C = Common, U = Uncommon, V = Very Uncommon 

v .  - , , .  (Continued) 



TABLE 3D-2. (Continued) 

. . . . Re la t ive  Abundance.': Bottomland Forest '  ,Soybean 
S c i e n t i f i c  Name Common Name . . . , ,  . . i n  She1 by County* 'Mature Successional ,Meadow Fie ld.  

Forest ie ra  acuminata - 
Gymnocl adus d i  o i  ca 
Morus rubra 
Ostrya v i r g i n i ana  

SHRUBS AND VINES 

Amorpha f r u t i cosa  
Ampel ops i s arborea 
Ampelopsis cordata 
Asimina t r i l o b a  
Berchemia scandens 
Brunnichia c i r rhosa  
Campsi s radicans 
Cardiospermum halicacabum 
Cephalanthus occ iden ta l i s  
Cocculus caro l inus 
Cornus s t r i c t a  
Cuscuta umbrosa 
Cynanchum 1 aeve 
E c l i p t a  a lba 
Forest ie ra  1 i g u s t r i n a  
Ipomoea hederacea 
Ipomoea hederacea var. 
i n teg r i  uscul a 

Ipomoea lacunosa 
Ipomoea pandurata 
Ligustrum vul gare 
Lindera benzoin 

Swamp p r i v e t  : 
Kentucky cof fee t r e e  

' Red mu1 ber ry  . 
Hop hornbeam 

'Fa1 se ind igo 
Pepper v ine 
Heart- leaf  ampelopsis 
Pawpaw 
Supple jack  
Buckwheat v i  ne 
Trumpet creeper 
Bal loon v ine 
Buttonbush 
Coral beads 
S t i f f  dogwood . 

Dodder 
. . 

Honey v ine 
Yerba de t a j o  
Swamp p r i v e t  ' 

' Ivy- leaved morning g l o r y .  
Morning g l o r y  

Small f 1 owered morning g l o r y  
White pota to  v ine 
P r i v e t  
Spicebush 

* Rela t ive  Abundance Where: A = Abundant, C = Common, ,U = Uncommon, V = Very Uncommon 

(Continued) 
* 



TABLE 30-2 (Continued) 

Re1 a t i  ve Abundance 
i n  Shelby County* 

Bottomland Forest 
Mature Successional 

Soybean 
Meadow F ie  1 d Common Name 

Lonicera japonica' 
Menispermum canadense 
M i  kani a scandens 
Parthenocissus quinquefol ia 
Rhus radicans 
Rubus al legheniensis 
Rubus phoeni co l  as i  us 
Rubus procudbens 
Rubus t r i v i a l  i s  
Sal i x  i n t e r i o r  
Sambucus canadensis 
.S i  cyos angul atus 
S m i  1 ax bona- nox 
Smi  1 ax h i  sp i  da 
Smilax ro tund i  f o l  i a  
V i  ti s aes t i  val  i s  
V i t i s  c inerea 
V i t i s  labrusca 
V i t i s  palmata 
V i t i s  r o tund i f o l  i a  

Japanese honeysuckle 
Canada moon vine 
Climbing f a l se  hempweed 
V i r g i n i a  creeper 
Poison i v y  
Blackberry 
Red raspberry 
Dewberry 
Dewberry 
Sandbar w i  1 1 ow. 
Elderberry 
Bur cucumber 
B r i s t l y  greenbrier 
H isp id  greenbrier 
Greenbrier 
Summer grape 
Fox grape 
Fox grape 
Grape 
Muscadine 

GRASS- L IKE  PLANTS 

Agrost i  s hyemal i s  
Andropogon v i r g i n i cus  
A r i s t i d a  sp. 
Arundinaria gigantea 
Brach iar ia  p l a t yphy l l a  
Bromus sp. 
Carex sp. 
Cenchrus 1 ongi spi  nus 
Cynodon dacty lon 

Rough h a i r  grass 
Broomsedge 
Threeawn grass 
Cane 
Flat- leaved .brach iar ia  
Brome grass 
Sedge 
Sandbur 
Bermuda grass 

* Rela t ive  Abundance Where: A = Abundant, C = Common, U = Uncommon, V = Very Uncommon 

(Conti nued) 



TABLE 30-2 (Continued) 

Rela t ive  Abundance-. Bottomland Forest . .  Soybean 
S c i e n t i f i c  Name Commo.n. Name .- '. i n  She1 by County* . Mature. Successional Meadow . Fie1 d 

Cyperus erythrorhizos 
Cyperus esculentus 

..Cyperus lancast r iens i  s 
Cyperus odoratus 
Cyperus ovu la r i s  
Cyperus pseudovegetus 
Cyperus str igosus 
D i g i t a r i a  ischaemum. 
D i g i t a r i a  sanguinal is 
Echinochloa microstachya 
Echinochloa occ identa l is  
Eleusine i nd i ca  
Elymus v i r g i n i cus  
Eragrost is  c i l i anens i s  
Eragrost i  s h i . rsuta 
Eragrost is  hypnoides 

o o Eragrost is  pectinacea 
I Eragrost is  p i l o s a  00 

Eragrost is  r e f r ac ta  
Eragrost is  spec tab i l i s  
Festuca oc to f l o ra  
F roch l i ch ia  g r a c i l i s  
Leersia l e n t i c u l a r i s  
Leersi a oryzoi  des 

. Leersia v i r g i n i c a  
Leptochloa at tenuata 
Leptochloa f i l i f o r m i s  
Leptochloa panicoides 
Panicum agrostoides 
Panicum clandestinum 
Panicum dichotomif lorum 
Panicum scoparium 
Paspalum c i l i a t i f o l i u m  
Paspalum d i la ta tum 

Red nutgrass 
Yellow nutgrass 
Lancaster ' s sedge 
Coarse sedge 
Globose sedge 
Nut grass 
Straw colored sedge 
Purple crab grass 
Crab grass 
Barnyard grass 
Barnyard grass 
Wire grass 
V i r g i n i a  w i l d  rye  
S t i nk  grass 
Love grass 
Creeping love  grass 
Love grass 
Love grass 
Love grass 
Love grass 
Slender fescue 
Cotton grass 
Cut grass 
Cut grass 
Cut grass 
Slender grass 
Slender grass 
Slender grass 
Red top panic grass 
Corn grass 
Spreading w i tch  grass - 
Velvety panic grass 
Hai ry  paspal um 
D a l l i s  grass 

* Rela t ive  .Abundance Where: A = Abundant, C = Common, U = Uncommon, V = Very Uncommon 

(Continued) 



TABLE. 3D-2 (Con t i  nued) 

S c i e n t i f i , ~  Name 

Paspal um 1 aeve 
Poa compressa 
Poa pratens is  
Se ta r ia  genicul a ta  
Se ta r ia  v i r i d i s  
Sorghum halepense 
Sporobolus cryptandrus 
Tridens f 1 avus 
Tr ip1 as i  s purpurea 
Typha l a t i f o l  i a  

FORBS 
\ 

Acalypha rhomboidea 
Acalypha v i r g i n i c a  
Amaranthus aren ico la  
Amaranthus hybr i  dus 
Amaranthus spinosus 
Amaranthus tamari s c i  nus 
Ambrosia a r t e m i s i i f o l i a  
Ambrosia t r i f i d a  
Ammania coccinea 
Aster dumosus 
Aster er ico ides 
Aster p i losus 
Aster simplex 
Aster simplex var. i n t e r i o r  
Bidens b ip innata 
Bidens frondosa 
Bidens po ly lep is  
Boehmeri a cy l  i ndr i  ca 
Campanul a ameri cana 
Cassia fasc icu la ta  
Cassia n i c t i t a n s  

R p 1 a t . i ~ ~  Abundance Bottomland Forest  So\aean 
Common Name . . . 

,.-. - - .  - - ..--..--..-- - - - - - . - . . - . . - . - . - - - 

i n  She1 by County* Mature Successional Meadow: . ~ 7 e l d  

F i e l d  paspal um 
Canada bluegrass 
Kentucky bluegrass 
Foxtai 1 grass 
Green f o x t a i l  grass 
Johnson grass 
Sand dropseed 
Purpletop 
Sand grass 
Cat ta i  1 

Three-seeded,mercury 
Mercury-weed 
Amaranth 
P i  gweed 
Thorny amaranth 
Water hemp 
Ragweed 
Great ragweed 
Long-leaved ammania 
Bushy aster  
Heath- l ike aster  
Hairy as ter  
Panicled aster  
Panicled aster  
Spani sh need1 es 
Beggar t i c  kg 
Beggar ti c ks 
False n e t t l e  
B l  uebel l  
Par t r idge pea 
Wi ld sens i t i ve  p l a n t  

* Rela t ive  Abundance Where: A = Abundant, C =' Common, U = Uncommon, V = Very Uncommon 

(Continued) *. 



TABLE 3D-2 (continued) 

S c i e n t i f i c  Name 

Cerast i  um sp. 
Chenopodium a1 bum 

'C icuta  maculata 
Cirsium d isco lo r  
Commelina v i r g i n i c a  
Conyza canadensis 
Croton capi tatus 
Croton g l  andul osus 
Cycloloma a t r i p l  i c i f o l  ium 
Datura stramoni um 
Desmanthus i l l i n o e n s i s  
Desmodium d i l l e n i i  
D i c l i p t e r a  brach ia ta  
Diod ia  teres 
Diod ia  v i rg in iana  
Duchesnea ind ica  
Er igeron philade1,phicus w 
Erigeron str igosus 

0 Eupatori  um coel e s t i  num 
-Eupatorium incarnatum 
Eupatori  um rugosum 
Eupatori  um se ro t i  num 
Euphorbia chamaesyce 
Euphorbia macul a ta  
Euphorbia supina 
Galium circaezans 
Geranium carolinianum 
Geum sp. 
Glycine max 

- . Hel ianthus annuus 
He1 ianthus h i  rsutus 
He1 ianthus p e t i o l a r i s  
Heterotheca l a t i f o l i a  

--- - - 

* Rela t ive  Abundance Where: A 

. - Re la t ive  Abundance Bottomland Forest . . 

Common .Name . . i n  She1 by County* Mature Successional 

chickweed 
Lamb's quarters 
Water hem1 ock 
B u l l  t h i s t l e  
V i r g i n i a  dayf 1 ower 
Horseweed 
Wooly cro ton 
Grandu1;ar croton 
Winged pigweed 
.Jimson weed 
Desmanthus 
T ick  t r e f o i l  
D i c l  i p t e r a  
Rough but ton weed 
Large but ton weed 
Ind ian strawberry 
Fleabane daisy 
F l  eabane daisy 
M is t  f lower 
Pink thoroughwort 
White snakeroot 
Late thoroughwort 
Prost ra te  spurge 
Spotted spurge 
Creeping spurge 
Beds t raw 
Wi ld -geranium 
Avens 
Soybean 
Annual sunflower 
Sunf 1 ower. 
Sunflower 
Golden aster  

Meadow 

X 
X 

X 

X 
X 
X 
X 

X 
X 

X 
X 

Soybean 
Fie. ld 

. .. 

X 

. X .  
. . 

r 

= Abundant, C = Common, U = Uncommon, V = Very Uncommon 

(Conti nued) 



TABLE 30-2 (Continued) 

S c i e n t i f i c  Name 

Hibiscus n i  1 i t a r i  s 
Hydrophyl 1 um sp. 
I v a  annua 
Lactuca canadensis 
Lactuca f lo r idana  
Laportea canadensis 
Lepidium v i rg in icum 
Lespedeza cuneata 
Lobel ia  n u t t a l l i i  
Lycopus v i  r g i  nicus 
Me l i l o t us  aSba 
Mollugo v e r t i c i l l a t a  
Oenothera biennis 
Oenothera l a c i n i a t a  
Oenothera speciosa 
Oxal is  d i l l e n i i  

w Oxal is s t r i c t a  
0 
I Physal i s  angul atus 
A - Phytolacca arnericana 

P i l e a  pumila 
Polygonurn 1 apathi f o l  i urn 
Polygonurn longisty lum 
Polygonum pennsylvanicum 
Polygonum scandens 
Prune1 l a  vu lgar i  s 
Ranunculus abort ivus 
Ranunculus a c r i s  
Rumex cr ispus . 
Sanicul a canadensi s 
Saururus cernuus 
S c u t t e l l a r i a  sp. 
Seneci o g l  abel 1 us 
Sesbania exa l ta ta  
Sida spinosa 

* Rela t ive  Abundance Where: A 

, R e l a t i v e  Abundance. Bottomland Forest Soybean 
Common Name ' i n  She1 by County* Mature Successional Meadow F i e l d  

Ma1 1 ow 
Water1 eaf 
Ragweed 
Wi ld l e t t uce  
Wild l e t t uce  
St ing ing ne t t1  e 
Pepper weed 
Lespedeza 
N u t t a l l ' s  l o b e l i a  
Water hoarhound 
White sweet c lover  
Carpetweed 
Evening primrose 
Evening primrose 
Evening primrose 
Wood sor re l  
Yellow wood sor re l  
Ground cherry 
Pokeweed 
C l  earwood 
Smar tweed 
Long-styled smartweed 
Pennsylvania pers ica r ia  
Climbing f a l se  buckwheat 
Sel fheal  
Small-f lowered crowfoot 
Buttercup 
Curly dock 
Short-sty led snakeroot 
L izard t a i  1 
Sku1 1 cap 
Butterweed 
Sicklepod 
P r i c k l y  ma1 1 ow 

= Abundant, C . =  Common, U = Uncommon, V = Very Uncommon 



TABLE. 3D-2. .(Continued) - 

Relat ive  Abundance Bottomland Forest Soybean 
S c i e n t i f i c  Name . Common Name ' i n  Shelby County* Mature Successional Meadow F i e l d  

Solanum carol inense 
Solidago a l t i s s ima  
Sol idago canadensis . ' 

Solidago speciosa 
Specularia perf01 i a t a  
Spermacoce glabra 
Strophostyles tiel veola 
Strophosty l  es 1 e i  osperma 
Strophostyles umbellata 
Taraxacum o f f  ici.na1 e 
Teucrium canadense 
Tovara .v i  r g i  n i  ana 
U r t i  ca chamaedryoides 
U r t i c a  d i o i c a  
Va le r iane l la  r ad i a ta  
Verbascum thapsus 

o '  Verbesina a l t e r n i f o l i a  
0 
I - V i o l a  missouriensis 
A 

N Xanthi um strumar i  um 

Horse n e t t l e  
T a l l  go1 denrod 
Canada goldenrod 
Go1 denrod 
Venus ' 1 ooki ng glass 
Buttonweed 
W i  1 d bean 
W i  1 d bean 
W i  1 d bean 
Dandel i o n  
Wood sage 
V i r g i n i a  jumpseed 
S t ing ing  n e t t l e  
S t ing ing  ne t t 1  e 
Cornsal ad - 

Moth mu l le in  
W i  ngstem 
Missouri  v i o l e t  
Cockle bur 

TOTALS 227 

* Rela t ive  Abundance Where: A = Abundant, C = Common, U = Uncommon, V = Very Uncommon 



TABLE 3 ~ - 3  : 

TIME SCHEDULE OF TERRESTRIAL VEGETATION SURVEYS 

Trees, Sap1 i ngs , 
Survey Per i  od Shrubs and Vines Ground Cover 

spr ing,  May 1 t o  9, 1978 Sample p l o t s  Sample p l o t s  
Species l i s t  Species 1 i s t  

Endangered species 

Summer, JuJy 17 t o  21 , 1978 Species l i s t  updates .Sample p l o t s  
\ Species l i s t  updates 

Endangered species 
% 

F a l l ,  October 10 .to 17, 1978 Species l i s t  updates Sample p l o t s  
Species l i s t  updates 
Endangered species . . 

I n  a d d i t i o n  t o  observat,ions i n s p e c i f i c  survey areas, a1 1 general observat ions 

were recorded. 



Shrubs and Vines ( i f  present) 

Four 50-square-meter p l o t s  

Data co l l ec ted -  -- For each species, recorded the  number o f  stems 
and percent o f  p l o t  covered. 

Ground Cover 
\ 

. . Four 5-square-meter p l o t s  

Data c o l l e c t e d  -- For each species, recorded the  approximate number 
o f  stems, number o f  i n d i v i d u a l  p l a n t s  (where possib le)  and percent  
cover. 

Products o f  survey: 

. o  Map showing vegetat ion types 

o Species l i s t  f o r  each h a b i t a t  type 

o Density, dominance and importance values o f  major species i n  

these h a b i t a t  types 

o Presence o f  endangered species 

o Donation o f  f rozen t i s s u e  specimens t o  Memphis State U n i v e r s i t y  

3D.3 WILDLIFE SURVEY METHODOLOGY 

3D.3.1 MAMMALS- 

Qua1 i t a t i v e  abundance f o r  l a r g e  mammals (deer, fox,  opossum, raccoon, r a b b i t s  

s q u i r r e l  e tc . )  was est imated dur ing each o f  the  f o u r  major seasonal surveys. 

Surveys were conducted i n  con junct ion  w i t h  b i r d  t ransec t  observat ions as 

w e l l  a s  by d r i v i n g  the  roads, walk ing through representa t ive  areas and general 

observat ions as described i n  Table 3D-4. The species were g iven a r a t i n g  of 

abundant, common, uncommon and very uncommon. Frequency l e v e l s  were based 

on' road k i l l s ,  tracks,, scats, dens, burrows arid organism sight ings.  Small 

mammal specimens were c o l l e c t e d  t o  v e r i f y  species presence. Hab i ta t  p r e f e r -  

ence was a l so  determined. Mammal data are discussed i n  Sect ion 3.6. 



TABLE 3D-4 

TIME SCHEDULE OF TERRESTRIAL WILDLIFE FIELO SURVEYS- . 

Survey Per iod Mammals . . B i rds  Rept i  1 es/Amphi b i  ans 

Spring, May 1 t o  9, 1978 Trap small '  mammal s . B i r d  Transects Surveys i n  po ten t  i a1 
Observations f o r  (Migrants) h a b i t a t  

o the r  species a t  
se lec ted sampl i ng 
p o i n t s  

Summer, J u l y  17 t o  21, 1978 Observations a t  B i r d  Transects Surveys i n  p o t e n t i a l  
se lec ted sampling (Residents) h a b i t a t  
p o i n t s  

F a l l ,  October 10 t o  17, 1978 Trap small mammals B i r d  Transects Surveys i n  potentSal 
0 
w Observations f o r  ( M i  grants) habi t a t  
I 
4 

other  species a t  
~r sampling p o i n t s  

w in te r ,  December 14 t o  19, 1978 Trap small mammals 
Observations a t  , 

sampling p o i n t s  , 

B i r d  Transects 
(Residents) 

I n  a d d i t i o n  t o  observat ions i n  s p e c i f i c  survey areas, a'l 1 general observat ions were recorded. 
Specimens o f  small mammals and se lec ted b i r d  and. r e p t i  1 e/amphi b ian  species from t h e  fa1  1 and 
w i n t e r  surveys were frozen. 



Q u a n t i t a t i v e  data were c o l l e c t e d  f o r  small mammals'and game species. Small 

mammals were l i ve - t rapped  on g r i d s  o f  t r aps  du r ing  t h e  spr ing ,  f a l l  and w in te r .  

These g r i d s  were l oca ted  t o  sample t h e  major h a b i t a t  types w i t h i n  3 k i lometers  

o f  t h e  s i t e .  Each g r i d  sampled approximately 1.16 hectares. , 

Products o f  survey: 

o . L i s t  o f  mammals on the  s i t e  and h a b i t a t  preference 

o Re la t i ve  abundance o f  a l l  mammals 

o Dens i ty  o f  small mammals 

o R e l a t i v e  dens i t y  o f  l a r g e  mammals 

o Breeding areas o r  c r i t i c a l  h a b i t a t s  

o Presence o f  endangered species 

o Donation o f  f rozen t i s s u e  specimens t o  Memphis Sta te  U n i v e r s i t y  

3D.3.2 BIRDS 

Q u a l i t a t i v e  abundance f o r . b i r d  species was determined f o r  each species based 

p r i m a r i l y ,  on road k i  11 s, song, c a l l  notes, nests and ac tua l  s i g h t i n g s  d u r i n g  

f i e l d  surveys desc r i  b e d i  n Tab1 e 30-4. Records were n;ai n t a i  ned o f  a1 1 species 

observed o r  heard. An abundance r a t i n g  (see Sect ion 3.6) and h a b i t a t  p r e f e r -  

ence were g iven t o  each species. 

. . 

B i r d  d e n s i t i e s  were determined i n  major h a b i t a t  types on measured t ransec ts .  

Distance c,overed by observat ions on e i t h e r  s ide  o f  t he  t ransec t  was est imated, 

and the  area covered was ca lcu la ted .  Each t ransec t  was covered a t  l e a s t  t w i c e  

du r ing  each survey per iod .  F i e l d  data are  discussed i n  Sect ion 3.6. Species 

observed are  l i s t e d  i n  Table 3D-5. 



I 

TABLE 3D-5 I '  

BIRD SPECIES OBSERVED WITHIN 3 KM OF THE IFGDP SITE 

Common Name 

Horned grebe 
Pied-billed grebe 
Great blue heron 
Green heron 
Great egret 
Yellow-crowned night heron 
Canada goose 
Ma1 1 ard 
Gadwall 
American wi geon 
Northern shoveler 
Wood duck 
Ring-necked duck 
Lesser scaup 
Comion goldeneye 
Buff 1 ehead 
Ruddy duck 
01 ack vulture 
Turkey vulture 
Mississippi k i te  
Sharp-shinned hawk 
Red- ta.i 1 ed hawk 
Broad-wi nged hawk 
Marsh hawk (har r ie r )  
Merl i n  (pi geon hawk) 
American kestrel 
Bobwhite 
T.ur kpy 
Ameri can coot 
Killdeer 
American woodcock 
Comon snipe 
Semipalmated sandpiper 
Sp'otted sandpi per 
Pectoral sandpi per 
Sol i tary sandpi per 
Greater ye1 1 owl egs 
Lesser yellowlegs 
Herring gull 
Ring-billed gull 
Mourning dove 
Rock dove 
Yellow-billed cuckoo 
Barn owl 

Sc ient i f ic  Name 

Anas s trepera 
Mareca americana 
Spatula clypeata 

Circus cyaneus. 
Falco co3umbsrius 
-- 

Falco sparverius 
Colinus virainianus - . .  -- .a 

Me1 eagris gal lopavo 
Fulica amer i cana 
Charadrius vociferus 
Philohela minor 
Capella'gallinago 
Calidris ~ u s i l l a  
Act i t is  macularia 
Calidris melanotos 
Tringa sol i t a r i a  
Tringa melanoleuca 
Tr i nga f 1 avi pes 
Larus argentatus -. 
Larus delawarensis 
Zenaidura macrou.ra 
Columba l i v i a .  
Coccyzus ameri canus 
Tyto alba 

(Continued) 
3D-17 



TABLE 3D-5 (Continued) 

Common Name 

Great horned owl * 

Screech owl 
Whip-poor-wil l 
Common nighthawk 
Chimney s w i f t  
.Ruby-throated hummingbird 

' . Be1 t ed  k ing f i sher  
Common f l i c k e r  
P i  1 eated- woodpecker 
Red- be1 1 i e d  woodpecker 
~ed-'headed woodpecker 
Yel low-bel l ied sapsucker 
Hai ry  woodpecker 
Downy woodpecker 
Eastern k i  ngbi r d  
Least f l yca tcher  
Acadian f l yca tcher  
Great crested f l yca tcher  
Yel low-bel l ied f l yca tcher  
  astern phoebe 
~ o r n e d  l a r k  
Eastern wood pewee 

. . Rough-wi nged swal 1 ow 
Bank swal 1 ow 
Barn swallow 
Purple mar t in  
Blue ' jay  
Common crow 
.Fish crow . 
Carol ina chickadee 
Tufted titmouse 
 hi te-breasted nuthatch 
'Brown creeper ' 
Ho'use wren 
Winter wren 

' . Carol ina wren . . 

Moc k i  ngbi r d  
Gray c a t b i r d  
Brown thasher 
American rob in  
Wood thrush 
Swainson's thrush 
Eastern b l  u'ebi r d  
Golden-crowned k i n g l e t  
Ruby-crowned k i n g l e t  
Water p i p i t  
Bl  ue-gray gnatcatcher 

S c i e n t i f i c  Name 

Bubo v i  r g i  n i  anus 
Otus as io  -- 
Caprimulgus woci ferus 
Chordeiles minor 
Chaetura pelagica 
Archi lochus co lubr i s  
Megaceryle alcyon 
Col optes auratus 
Dryocopus p i l ea tus  
Centurus caro l inus 
Melanerpes erythrocephalus 
Sphyrapicus var ius  - 

Picoides v i l l o s u s  
Picoides pubescens 
Tyrannus tyrannus 
Empidonax minimus 
Empidonax virescens 
Myiarchus c r i n i t u s  
Empi donax f l a v i v e n t r i s  
Sayornis phoebe 
Eremophila a l p e s t r i s  
Contopus v i  rens 
Stelg idopteryx r u f i c o l  1 i s  
R ipar ia  r i p a r i a  
Hi  rundo r u s t i c a  . 
Progne subis 
- 

Cyanocitta c r i  s t a ta  
Corvus brachyrhynchos 
Corvus 'oss i  f ragus 
- - 

Parus caro l inens is  
Parus' b i  co l  o r  
S i t t a  caro l inens is  - 

Certhia f a m i l i a r i s  
Troglodytes aedon 
Troglodytes t rog lodytes 
- -  

Tryothorus 1 udovi cianus 
Mimus po lyg lo t tos  
Dumetella caro l inens is  
Toxostoma rufum 
Turdus migrator ius  
Hylocichla mustelina 
Catharus ustu la tus 
S i a l i a  s i a l i s  
Regul us satropa 
Regul us calendula 
Anthus spi  no1 e t t a  
Pol i o p t l  a caerul ea 

(Continued) 

3D-18 



TABLE 3D-5 (Continued) 

Common Name S c i e n t i f i c  Name 

Loggerhead shr ike 
Star1 i ng  

. White-eyed v i r eo  
Sol i t a r y  v i reo  

' ' ~ h i l a d e l p h i a  v i reo  
Red-ey-ed v i  reo 
Warbling v i r eo  
Black-and-white warbler 
Prothonotary warbler 
Worm-eating warbler 
Tennessee warbler 
Nashvi 1 l e  warbler 
Northern paru la  warbler 
Yellow warbler 
Ye1 low-rumped warbler 
Cerulean warbler 
Kentucky warbler 
B l  ackburnian warbler 
Common ye l lowthroat  
'chestnut-sided warbler 
Bay-breasted warbler 
Blackpol 1 warbler 
Pine warbi e r  
P r a i r i e  warbler 
Palm warbler 
Northern waterthrush 
Louisiana waterthrush 

t Hooded warbl e r  
American reds ta r t  
Ye1 low-breasted chat, 
House sparrow 
Bob01 i n k  
Eastern meadowlark 
~ e d - w i  nged b l  ackbi r d  
Orchard o r i o l e  
Northern o r i o l e  
'Rusty b l  ackbi'rd 
Common grac k l  e 
Brown- headed cowbi r d  
Scar1 e t  tanager 
Summer tanagers 
Cardinal 
.~ose-breasted grosbeak 
Blue grosbeak 
Indigo' bunt ing 
Painted bunt ing 

Lani'us 1 udovi cianus 
Sturnus vu lgar i s  
V i  reo gr i  seus - 
Vireo sol  i t a r i  us 
V i  reo p h i  1 adelphicus - 
V i  reo 01 ivaceus 
Vireo g i l v u s  
M n i o t i l t a  va r i a  
Prothonotaria c i t r e a  
Helmitheros vermivorus 

- 

Vermi vora peregr i  na 
Vermivora r u f i c a p i l l a  
Parula americana 

-Dendroica petechia 
Dendroica coronata 
Dendroica cerulea 
Oporornis formosus 
Dendroi ca f usca 
Geothlypis t r i chas  
Dendroica pensylvanica 
Dendroica castanea 
Dendroica s t r i a t a  
Dendroica pinus 
Dendroica d isco lo r  
Dendroica palmarum 
Seiurus noveboracensis 
Seiurus motac i l l a  
Wilsonia c i t r i n a  
Setophaga r u t i c i  11 a 
I c t e r i a  v i rens . 
Passer domesticus 
Dolichonyx oryzivorus 
I c t e r i a  v i  rens 
Agelaius phoeniceus 
I c t e rus  spuruis 
I c t e rus  ga l  bu1 a 
Euphagus carol inus 
gu i  scal us qui  scula 
Mol othrus a te r  
P i  ranga 01 i vacea 
P i  ranga rubra 
Richmondena ca rd ina l i s  
Pheucticus ludovicianus 
Gui raca caerul ea 
Passerina cyanea 
Passerina c i r i s  

(Continued) 
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TABLE. 3D-5 (Continued) 

. . 

Common Name Scient if ic  Name 

Dickcissel Spi  za ameri cana 
American go1 df i nch Spinus t r i s t i s  
Rufous-sided towhee P i  p i  l o  erythrophthalmus 
Savannah sparrow Passerculus sandwichensis 
Grasshopper sparrow Ammodramus savannarum 
Vesper sparrow Pooecetes gramrnacus 
Lark sparrow Chondestes gramineus 
Dark-eyed junco Junco hyemal i s 
Field sparrow Spizella pusi l l a  
Whi te-throated sparrow Zonothrichia albicol l i s  
White-crowned sparrow Zonothri chi a 1 eucophrys 
Chipping sparrow Spizel la pusi 1 l a  
Fox sparrow Passerella i l iaco  
swamp' sparrow 
Song ,sparrow 

- -  ~- 
Melospiza georgiana 
Melospiza melodfa 



Game b i r d  d e n s i t i e s  were determined i n  assoc ia t ion  w i t h  the  preceding t ransects.  

Fresh road k i  11s and t r a p  k i l l s  were f rozen f o r  f u t u r e  ana lys is .  

Products o f  survey: 

o L i s t  of b i r d s  on the  s i t e  and h a b i t a t  preference 

o R e l a t i v e  abundance o f  a l l  b i r d s  

o Dens i ty  o f  song b i r d s  and game b i r d s  on t ransects  

o Breeding areas o r  c r i t i c a l  h a b i t a t  

o Presence o f  endangered species 

o Donation o f  f rozen t i s s u e  specimens t o  ~ e m ~ h i s  Sta te  U n i v e r s i t y  

3D.3.3 AMPHIBIANS AND REPTILES (HERPTILES) 

Amphibians and r e p t i l e s  were surveyed by d i r e c t  s igh t i ngs  and c a l l s  as described 

i n  Table 30-4. Hab i ta ts  where the  species were expected were searched thoroughly 

.by systematic wal k i n g  surveys. A1 1 observat ions, recorded by h a b i t a t  and 

r e l a t i v e  abundance, a re  discussed i n  Sect ion 3.6. 

Products o f  survey: 

o L i s t  . o f  h e r p t i  1 es and h a b i t a t  preference 

o Re la t i ve  abundance 

o Breeding areas o r  c r i t i c a l  . habi t a , t  

o Donation o f  frozen t i s s u e  specimens t o    em phi s S ta te  ~ n i v e r s i  ty 
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3E. 1 INTRODUCTION 

This appendix provides de ta i l ed  in format ion i n  suppor t .o f  Section 3.7 (Aquatic 

Ecology). Inc luded i n  - the  fo l l ow ing  sect ions i s  a presenta t ion o f  the  scope, 

~ methods and r e s u l t s  of s i  te-speci f i c aquat ic  f i e l d  surveys conducted by Energy 

impact Associates ( E I A )  dur ing 1978-79 as p a r t  o f  the aquatic ecology study 

f o r  the proposed Memphis ~ i ~ h t ,  Gas and Water D i v i s i o n  (MLGW) I n d u s t r i a l  Fuel 

Gas Demonstration. P lan t  (IFGDP). 

3E. 1.1 SCOPE 

Four seasonal aquatic f i e l d  surveys were conducted i n  Lake McKellar and the  

Miss iss ipp i  River adjacent t o  the proposed IFGDP s i t e  dur ing May, J u l y  and 

October 1978 and January 1979. Fish, benthic macroinvertebrates, phytoplankton 

and zooplankton samples were co l lec ted  dur ing these f ou r  surveys. I n  add i t i on ,  

per iphyton and macrophyte samples, . . were co l l ec ted  once, dur ing the J u l y  1978 

survey, and bottom substrate samples were co l l ec ted  dur ing the  October 1978 :. . 

survey. Weekly ichthyoplankt& surveys were conducted from March 15, 1978, 

t o  June 15, 1978. 

3E.1.2 DESCRIPTION OF THE STUDY AREA 

The proposed s i t e  f o r  the  MLGW I n d u s t r i a l  Fuel Gas Demonstration P lan t  i s  l o -  

cated i n  the c i t y  o f  Memphis, Shelby county,. Tennessee. The s i t e  i s  on a 

peninsula t h a t  i s  east  o f  the confluence o f  Lake McKellar and the M iss iss ipp i  

-R iver  a t  r i v e r  m i l e  725.7 as i s  shown i n  Figure 3E-1. A broad f l oodp la i n  

averaging 75 mi les i n  w id th  bounds the meandering r i v e r  channel. (1 

Lake McKel l a r  i s  an oxbow lake extending i n  a general eas te r l y  d i r e c t i o n  f o r  

approximately 6 mi les .from i t s  con'fluence w i t h  the Miss iss ipp i  River a t  r i v e r  

m i l e  725.7 (Figure 3E-1) and serves as Memphis Harbor. Lake McKellar was com- 

p l e ted  i n  1959 when the Uni ted States Army Corps o f  Engineers (U.S. ACE) con- 

s t ruc ted  a dam across the  northeastern p o r t i o n  o f  the Tennessee Chute ( r i v e r  
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mi le  731) t o  provide improved navigat ion and f l ood  cont ro l  and provide 

addi t iona l  p o r t  f a c i l i t i e s .  (2) Shore1 ines of the ' lake, espec ia l ly  the 

northeastern shorel ine, are heav i ly  indus t r ia l i zed .  Banks are general ly  

abrl lpt and steep and, w i t h  the exception' o f  Mar t in  Luther King C i t y  Park 

and Ful-1er State Park, essen t i a l l y  lack ing  overhanging vegetation. 

Sampl i ng locat ions f o r  the 1978-79 aquatic ecology surveys (Figure 3E-2) 

were selected i n  the Miss iss ipp i  River and Lake,McKellar i n  the v i c i n i t y  

o f  the proposed s i t e  t o  determine the aquatic organisms associated w i t h  

various hab i ta ts  i n  the area. Transects were establ ished t o  document ex i s t -  

i n g  condi t ions'  i n  waterways most 1  i ke ly  t o  be inf luenced. by construct ion 

and operat i  on o f  MLGW' s  proposed I n d u s t r i  a1 Fuel Gas Demonstrati on Plant. 

These included the po r t i on  o f  Lake McKel l a r  , nor th  o f  the s i t e  (LMl), the 

tu rn ing  basin adjacent t o  the southern edge o f  the  s i t e  (LMZ), and locat ions 

i n ' t h e  Miss iss ipp i  River upstream (MR1) and downstream (MR2) o f  the mouth 

o f  Lake McKellar. 

A ser ies o f  s ta t ions  designated A, B  and C were establ ished along each o f  

these t ransects (see Figure 3E-2). S ta t ion  designations i n  Lake McKel l a r  

were based on approximate f rac t ions  o f  the width across the lake whi le  

look ing to ,  the .east. S ta t ion  A was located approximately o n e - f i f t h  o f  the 

way across the t ransect ;>Stat ion B was located approximately halfway across 

the transect; and S ta t ion  C was located approximately f o u r - f i f t h s  o f  the 

way acr0s.s the ' transect. 

Stat ion,designat ions i n  the Miss iss ipp i  River were based on approximate 

distance from the e,ast bank o f  the r i v e r .  S ta t ion  C was located approximately 

150 f e e t  from the east bank; S ta t ion  B was located approximately 75 f e e t  

from the east bank o f  the r i v e r ;  and S ta t ion  A was located'approximately 20 

.feet from the east bank o f  the r i v e r .  . . 

I .  

Deta i led descr ipt ions o f  the t ransects fo l low.  



Transect MR1 Presidents Island 

Figure  3E-2. Locat ion  of Major Transects (MRI, MR2, LM1, LM2) and S ta t i ons  (A, By C)  f o r  
Sampl i ng o f  Aquati  c  B i o t a  Dur i  ng 1  978-79 Surveys 



3E. 1.2.1 MISSISSIPPI . R I V E R  

Transect MR1 -- Transect MR1 i n  the Miss iss ipp i  River was located approxi- 

mately 5000 f e e t  upstream from the mouth o f  Lake McKellar on the east bank 

o f  the r i v e r  (Figure 3E-2). This t ransect  served as a con t ro l  t o  deter-  

mine e x i s t i n g  aquatic communities i n  the r i v e r  upstream o f  the inf luences 

o f  Lake McKellar and the proposed s i t e .  The r i v e r  makes a long 90 degree 

west-to-south bend i n  t h i s  region, f'ormi ng a re1 a t i v e l y  small p ro tec ted 

area on the east s ide t h a t  i s  character ized by reduced r i v e r  ve l oc i t i e s .  

Shorel ine t o  the  nor th  o f  Transect MR1 was t r e e  covered t o  the  edge o f  the  

water l i n e  wh i le  the  shorel ine south o f  Transect MR1 t o  the mouth o f  Lake 
/ 

McKellar was character ized by steep c l ay  banks. Land. to the east and south 

o f  Transect MR1 was used f o r  farming when r i v e r  e levat ions drop below f l o o d  

stage i n  the  spring. Heavy barge t r a f f i c  was encountered i n  the v i c i n i t y  

o f  Transect MR1. 

Transect MR2 --   ran sect MR2 i n  the Miss iss ipp i  River was located approximately 

1200 f e e t  'downstream o f  the mouth o f  Lake McKellar (Figure 3E-2). Th is  

t ransect  was located upstream o f  the discharge from t h e - T .  E. Maxson Waste- 

water Treatment P lant  s . ~  t h a t  po ten t i a l  e f f e c t s . o f  the water discharge o f  

the proposed f ue l  gas p l a n t  could be d i f f e r e n t i a t e d  from the e f f ec t s  o f  the 

wastewater p l a n t  discharge. The r i v e r  was r e l a t i v e l y  s t r a i g h t  i n  t h i s  loca- 

t i o n ,  b u t  v e l o c i t i e s  were somewhat,reduced due t o  the extension o f  the  

wastewater p l a n t  discharge canal i n t o  the  channel o f  the r i v e r ,  c rea t ing  a 

backwater. Shorel ine i n  t h i s  area was a steep, t r ee - l i ned  slope. 

8 ' 

3E.1.2.2 LAKE MCKELLAR 

I 

Transect LM1 -- Transect LM1 i n  Lake McKellar was located i n  the area known 

as the ~ennessee Chute, approximately 7000 f e e t  east o f  the confluence o f  

the lake w i t h  the  Miss iss ipp i  River and nor th  o f  the proposed s i t e  (Figure 

3E-2). This t ransect  was located adjacent t o  the 'p lant  s i t e  so t h a t  the 

po ten t i a l  e f f ec t s  o f  const ruc t ion and operat ion o f  the proposed p l a n t  could 

be examined. The t ransect  a lso  was located near the proposed product p ipe- 

l i n e  crossing i n  the lake, so t h a t  in format ion obtained a t  t h i s  l oca t i on  could 
1 

be used t o  assess the po ten t i a l  e f f e c t s  o f  the const ruc t ion and operat ion of 



t h i s  p ipe l ine .  The northern shore1 ine  was muddy and gradual ly  s lop ing and 

was bordered by farm land whi le  the southern shorel ine (toward the s i t e )  

was sandy w i t h  a gradual slope and was t r e e  covered. A navigat ion channel 

i s  maintained i n  the Tennessee Chute by the  U.S. ACE t o  provide access t o  

Memphis Harbor. The channel i s  r o u t i n e l y  dredged i n  l a t e  summer and e a r l y  

f a l l  by the U.S. ACE t o  mainta in a  9- foot  deep nav igat ion channel under low 

r i v e r  e leva t ion  condi t ions.  (3) Water depth i n  the lake i s  p r i m a r i l y  a f fec ted  

by e leva t ion  o f  the M iss iss ipp i  River, w i t h  on ly  a  small f low from Nonconnah 

and Cypress Creek t o  the east. 

Transect LM2 -- Transect LM2 i n  Lake McKellar was located approximately 5000 

feet  west o f  the eastern end o f  the  t u rn i ng  basin adjacent t o  TVA's A l l en  

Generating P l  ant  (Figure 3E-2). This l oca t i on  was considered t o  represent 

a  backwater type area and was sampled because o f  i t s  p rox im i ty  t o  the 

proposed p l a n t  s i t e  and i t s  po ten t i a l  use as a  water i n take  l oca t i on  f o r  

the proposed p lan t .  The area was bordered on the nor th  by the  sandy, 

r e l a t i v e l y  steep shorel ines o f  the  proposed MLGW s i t e .  The south shore l ine 

was sandy, gen t l y  s lop ing and t r e e  l i ned .  A heav i l y  fo res ted area, o f ten 

inundated w i t h  water, bordered the  western edge o f  the t u rn i ng  basin. 

Water i n  t h i s  area i s  calm w i t h  water l eve l s  t h a t  vary as a  func t ion  o f  the 

change i n  r i v e r  e levat ion.  

3E.1.3 SAMPLING PARAMETERS, LOCATIONS AND SCHEDULE 

B io log ica l  parameters were sampled dur ing fou r  major aquat ic  f i e l d  surveys 

conducted dur ing May 2 t o  6, J u l y  17 t o  19 and October 16 t o  19, 1978, and 

January 10 t o  14, 1979. Phytoplankton ( f ree - f l oa t ing  microscopic p lants) ,  
\ 

zoopl anbton ( f r ee - f  1  o a t i  ng microscopic animal s) , benthic macroi nvertebrates 

(bottom dwell  i ng inver teb ra te  animals general l y  v i  s i  b l  e  t o  the naked eye) and 

adu l t  and j uven i l e  f i s h  were co l  l ec ted  dur ing each survey. Periphyton (micro- 

scopic p l an t s  growing attached t o  submerged surfaces) was sampled on ly  dur ing 

the J u l y  survey. Macrophyte ( la rger  aquat ic  p lan ts )  d i s t r i b u t i o n  was a lso 

determined dur ing the Ju l y  survey since growth o f  these organisms would be 

more extensive a t  t h i s  t ime than dur ing the o ther  surveys. Weekly ichthyoplankton 

( f i s h  eggs and larvae) surveys were conducted through the spawning season 

from March 15, 1978, t o  June 15, 1978. 

3E-9 



. . 

.Locati.ons of '  sampl i n g  f o r  each. parameter are summarized i n  Tab1 e 3E-1, and 
... 

shown i n  . . Figures 3E-2, 3E-3, 3E-4 and 3E-5. These sampl ing locat ions va r ied  

somewhat ( p r ima r i l y  j u s t  ' f o r  f i s h )  due  t o  f l u c tua t i ons  i n  the water l eve l  o f  

.the ~ i s s i s s i ~ ~ i  River. 
' r  

I ,.. 

3E:2 METHODS 

1 . -  Th is sect ion de ta i  1 s ' t he  method01 ogy used t o  col  1 ec t  and analyze sampl es dur ing 

the 1978-79 aquatic f i e l d  surveys conducted near the proposed IFGDP s i t e .  

~" 3E.2.1 FISH 

Methods f o r  c o l l e c t i n g  adu l t  and j uven i l e  f i s h  d i f f e r  from those f o r  c o l l e c t i n g  

ichthyoplankton and are t rea ted  separately below. 

. . 

3E. 2.1.1 ADULT AND J'UVENILE FISH 

Adul t  and, j uven i le  f i s h  were co l l ec ted  i n  the M iss iss ipp i  River and Lake 

McKellar near the proposed s i t e  using an electroshocker, g i l l  nets and ba i t ed  

hoop nets. E l  ectroshocki ng was done us i  ng a Smi  th-Root e l  ectroshocki ng boat 

equipped w i t h  a Model V I  E lec t ro f i sher .  Three spring-loaded antennae were 

suspended from booms located on the  p o r t  and starboard sides o f  the bow o f  

the boat  t o  serve as anodes and cathodes. The electroshocker was operated 

i n  a pulsed DC mode a t  60 pulses per  second and a t  a vol tage s u f f i c i e n t  t o  

mainta in a 7 ampere output. Zones approximately 900 f e e t  long were e lec t ro -  

shocked along the east shore a t  Transects MR1 and MR2 i n  the  M iss iss ipp i  River 

and along the northern and southern shores a t  Transects LM1 and LM2 i n  Lake 

McKellar. I n  add i t ion ,  a lagoon east o f  Transect LM2 was i n  existence and 

was electroshocked i n  May 1978, wh i le  an i n l e t  j u s t  east  o f  Transect LM1 i n  

Lake McKellar was electroshocked dur ing the Ju ly  1978 f i e l d  survey. Figures 

3E-3, 3E-4 and 3E-5 i l l u s t r a t e  zones t h a t  were electroshocked a t  e x i s t i n g  

water l eve l s  dur ing the May 1978, the Ju l y  1978 and the  October 1978 and 

January 1979 surveys, respect ively.  Each zone was e l  ectroshocked f o r '  ap- 

proximately 15 minutes' dur ing each survey. 



TABLE 3E-1 

SAMPLING SCHEDULE FOR AQUATIC ECOLOGY 
PARAMETERS NEAR THE IFGDP SITE 

MRY 

MR2 i o c s t i o n :  MRlf LHl LM2 

A A B 2 . A . B  2 A 8 r o t a i s  ' 

Phytoplankton 3 3 3 3 12 

3 3 3 ' 3 12 Zooplankton 
* Per i  phy t o n  

Ben th icmacro inver tebra tes  3 3 3 3 3 3 3 3 3 3 3 3 36 ' 
Substrate a n a l y s i s  * * * * * * * * * * * *  
Adu l t  and j u v e n i l e  f i s h  1 1 1 1 1  1 6 

* *  Macrophytes 

JULY 

Locat ion:  MRl MR 2 LM1 LM2 -- 
~ ~ & ~ e & ~ ! i ~ A ! i C T o t a l s  

I 

Phytoplankton 2 2 2 2 8 

Zooplankton 2 2 2 2 8 - 
Per iphyton 3 3 3 3 12 

Benthicmacroinvertebrates 2 2 2 2 2 2 2 2 2 2 2 2 24 

Substrate ana lys is  t * * t * t t t * t t *  

Adu l t  and j u v e n i l e  f i s h  1 1 1 1 1  1 6 
t* ** t* t* ** ** Hacrophytes 

OCTOBER 

Locat ion:  MR1 MR2 LMl LM2 

' A B & A g & A B C A B t T o t a l s  
Phytoplankton 2 2 '2 2 8 

Zooplankton 2 2 .  2 2 8 

Pcr iphyton i t t  

'8enthicmacrolnvertebrates 2 2 2 2 2 2 2 2 2 2 2 2 24 

Substrate .ana lys is  1 1 1 1 1 1 1 1 1 1 1 ~ 1  12 

Adu l t  and j u v e n i l e  f i s h  1 1 1 1 1  1 6 
* *  Macrophytes 

JANUARY 

Locat ion:  MR1 MR2 LMl LM2 

A ~ g ~ ~ & & ~ ~ A g & T o t a l s  - 
Phytoplankton 2 2 2 2 8 

Zooplankton 2 2 2 2 8 

Per iphyton 

BenthicMacroinvertebrates 2 2 2 2 2 2 2 2 2 2 2 2 24 

Substrate ana lys is  * t t * * * * * t t * *  

Adu l t  and j u v e n i l e  f i s h  1 1 1 1 1  1 6 

Macrophytes 

* Parameter observed and c o n d i t i o n  noted. 

" Macrophyte d i s t r i b u t i o n  i n  general area sketched. 

t These designat ions r e f e r  t o  sampling l o c a t i o n s  i d e n t i f l e d  ill Figure 3E-2. 



. . Presidents Island 

SH Gill Net 
D Hoop Net 

Wastewater 

Figure 3E-3. Location of Fish Collection Areas During May 1978 Aquatic Field Survey 



Presidents Island 
El ectroshocki ng Zone 
Gil l  Net 
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I 

Figure 3E-4. Location of Fish Collect ion Areas During July 1978 Aquatic Field Survey 



i+t Gill  Net 

Figure 3E-5. Location of Fish Collection Areas During October 1978 and 
January 1979 Aquatic Field Surveys 



G i l l  ne t t i ng  was done using 125-foot long, 6- foot  h igh s ink ing  g i l l  nets. 
. . 

Each net  contained f i v e  25-foot panels w i t h  bar mesh. sizes o f  3/4, 1, 1-1/4, 
' 

1-1/2 and 2 inches respect ively.  Nets were set  a t  90 degree angles along 

the noCthern and southern banks o f  Transects LMl and LM2 i n  Lake McKellar 

and a t '  a 90 degree angle from the western end o f  the t u rn i ng  basin adjacent 

t o  the A1 l en  Generating. Plant. Figure 3E-3 shows the locat ions where g i l l  

!nets were se t  dur ing May 1978 f i e l d  surveys whi le  Figure 3E-4 and Figure 

3E-5 show the locat ions o f  g i  11 net  placement dur ing Ju ly  1978 and October 

1978 and January 1979 f i e l d  surveys, respect ively.  G i l l  nets were allowed 

- t o  f i s h  approximately 4 t o  6 hours. 

Four 4- foot  diameter hoop nets were ba i ted  w i t h  c a t f i s h  b a i t  and were se t  i n  

' the Mis,sissippi River. Two nets were set  near shore a t  each t ransect  i n  the 

, r i v e r  and a1 1 owed t o  f i s h  approximately 24 hours. 

Large f i s h  co l lec ted  were f i e l d  i ,dent i f ied(4y5 '6)  t o  species, counted, weighed 

' (grams) and standard . . 1 ength . .  . measured (centimeters). . Representative voucher 

.specimens . were . re ta ined f o r  v e r i f i c a t i o n .  Minnows and other small f i s h  were 

p laced  i n  ja rs ,  preserved w i t h  10 percent formal i n  and returned t o  t h e  labora- 

t o r y  f o r  analy.sis. 

3E.,2.1.2 ICHTHYOPLANKTON 

/ '  
,Ichthyoplankton samples were co l lec ted  weekly dur ing day1 i g h t  hours from March 

15 through June 15, 1978, t o  evaluate hab i ta ts  near the proposed s i t e  as poten- 

t i a l  f i s h  spawning and nursery areas. Dupl icate samples were co l lec ted  a t  

Stat ions A and C o f  Transects LM1 and LM2 i n  Lake McKellar and a t  Sta t ion B 

a t  Transects MR1 and MR2 i n  the Miss iss ipp i  River. During the June 8, 1978, 

f i e l d  survey, ichthyoplankton samples were co l lec ted  a t  both dawn and dusk t o  

obta in  informat ion on the po ten t i a l  d iurna l  f l uc tua t ions  i n  ichthyoplankton 

densi ty a'nd composi t i on .  Figur.e,.3E-2 shows the t ransect  and. s t a t i on  locat ions.  



Mu l t i - l e ve l  .samples were co l lec ted  by towing a 0.5 mhter diameter, 500 

micron niesh plankton ne t  i n  'a s t r a t i f i e d  obl ique fashion through the water 

columnt The net  was general ly  towed a t  th ree depths . i n  succession w i t h  the  

f i r s t  l e ve l  being a t  approximately one- th i rd  o f  the t o t a l  depth o f  t he  water 

column, the second a t  approximately two- th i rds  o f  the t o t a l  depth, and t h i r d  

near the bottom.  he n e t  was towed f o r  2 minutes a t  each leve l .  A General 

Oceanics D i g i t a l  Flowmeter was suspended i n  the center  o f  the net  t o  measure 

the volume. o f  water sampled. Net depth was maintained by a cable depressor 

attached t o  the towing b r i d l e  o f  the plankton ne t  and monitored using a cable 

c l  inometer. Organisms re ta ined by the ne t  were washed i n t o  a 1 abel l e d  sample 

b o t t l e . a n d  preserved w i t h  a 10 percent fo rmal in  so lu t ion.  

Larvae and eggs were enumerated and i d e n t i  f ied(7-14) using a f i x e d  magni f i ca -  

t i o n  scope. I n t e rna l  s t ruc tures o f  opaque specimens were c leared i n  a 2 

percent aqueous potassium hydroxide so lu t ion.  An ocu lar  micrometer was used 

t o  make 1 inear  measurements o f  the  specimens. .. 

3E. 2.'2 BENTHIC MACROINVERTEBRATES . . 

.Benthic macroinvertebrates were sampled w i t h  a 23 by 23 centimeter.(0.0529 

square meter) Ponar grab sampler; . Dupl icate samples.were co l lec ted  a t  

Stat ions A, B and C a t  a l l  t ransects i n  Lake McKellar.and the M iss iss ipp i  

River (Figure 3E-2) dur ing Ju l y  and October 1978 and January 1979. T r ip -  

1 i cate samples were co l  1 ected a t  Stat ions . A ,  B and C a t  .a1 1 t ransects  i n  

the lake and the r i v e r  (Figure 3E-2) dur ing May 1978. This add i t i ona l  

sample was used i n  the q u a l i t y  assurance cross-check. General substrate 

type (i . e. sand, mud, gravel ,  etc. ) was noted f o r  each sample. Samples were 

washed i n  the, f i e l d  u s i n g  a Number 30 sieve (0.595 m i l l ime te r  opening) and 

preserved w i t h  a 10 percent form& i n  so lu t ion.  A1 1 samples were s ta ined w i t h  

a 0.2 percent solut ' ion of.Rose Bengal i n  70 percent e thy l  alcohol and sor ted 

i n  the laboratory.  A f t e r  sor t ing ,  70 percent e thy l  a icohol  was used t o  

remove excess Rose Bengal s ta in .  Aquatic 0,ligochaetes were c leared w i t h  
I Amman's 1 actophenol . A1 1 organi sms were mounted when requ i red and i dent i -  

f ied(15-22) t o  species when, prac t icab le .  
. , 



3E. 2.3 BOTTOM SUBSTRATE 

A s ing le  bottom substrate '  sample was c.01 lec ted  a t  Stat ions A, B and C a t  a1 1 

t ransects i n  the r i v e r  and i n  the lake (Figure 3E-2) i n  October 1978. Sam- 

p les  were co l l ec ted  w i t h  a 23 by 23 centimeter (0.059 square meter) Ponar 

grab sampler, placed i n  heavy p l a s t i c  bags and returned t o  the laboratory.  

A f t e r  d ry ing  a t  room' temperature, samples were analyzed t o  determine p a r t i c l e  

s i ze  and percent vo1 a t i  1 e residue. (23-27) 

3E. 2.4 ZOOPLANKTON 

Dupl icate zooplankton samples were co l l ec ted  a t  S ta t i on  B o f  Transects LM1 

'and LM2 i n  Lake McKel l a r  and S ta t ion  C o f    ran sects MR1 and MR2 i n  the 

M iss iss ipp i  River (Figure 3 ~ - 2 )  dur ing Ju l y  and October 1978 and January 

1979. Zooplankton samples were co l lec ted  i n  t r i p l i c a t e  (add i t i ona l  sample 

f o r  q u a l i t y  assurance cross-check) a t  the locat ions dur ing May 1978. 

Mu l t i - l e ve l  samples were co l l ec ted  by towing a 0.5 meter diameter, 80 micron 
. . 

mesh plankton ne t  through the water column. The ne t  was genqra l ly  towed a t  

f ou r  depths i n  ~uccess ion  (i e .  , a s t r a t i f i e d  obl ique tow) w i t h i n  5 f e e t  o f  

the  water surface, approximately one- th i rd  of the t o t a l  depth o f  the water 

column, approximately two- th i rds  o f  the t o t a l  depth o f  the water column and 

near the  bottom, f o r  2 minutes a t  each l eve l .  A General Oceanics D i g i t a l  

Flowmeter was suspended i n  the center  o f  the net  t o  measure the  volume of 
, . 

water sampled. ,Net depth. was maintained by a t tach ing a cable depressor t o  

the towing1 b r i d l e  o f  the plankton net. A cable c l  inomefer was used t o  monitor 

the  tow .depth. Organisms re ta ined  by the net'were washed i n t o  a 1 1 i t e r  

sample b o t t l e  and preserved w i t h  formal in.  

Zooplankton samples were concentrated t o  500 m i l l i l i t e r s . ,  A l iquots  o f  the 

thoroughiy mixed concentrate were p i pe t t ed  i n t o  a Sedgewick-Rafter c e l l  and 

the  zooplankton present were i d e n t i f i e d  (22 y28-33) and enumerated us i  ng 1 OOX 

magni f icat ion.  Enough a l iquo ts  were examined so t h a t  a minimum o f  300 

zoopl ankters were iden t i f i ed . ,  



3E. 2.5 PHYTOPLANKTON 

Dupl i c a t e  phytoplankton samples were co l  l ec ted  a t  S ta t ion  B o f  Transects LM1 

and LM2 i n  Lake.McKellar and a t  S ta t ion  C o f  Transects MR1 and MR2 i n  the  

M iss iss ipp i  River (Figure 3E-2) dur ing Ju l y  and October 1978 and January 

1979. T r ip1  i c a t e  samples (addi tona l  sample f o r  qua1 i t y  assurance cross-check) 

were co l l ec ted  a t  the same loca t ions  l i s t e d  above dur ing May 1978. Samples 

obtained from Lake McKel l a r  were co l l ec ted  w i t h  a 3 1 i t e r  Van Dorn water bot-  

t l e  from subsurface, (w i t h i n  1 f o o t  o f  the surface) one- th i rd  (o f  t o t a l  

depth), two-th i rds ( o f  t o t a l  depth) and near bottom loca t ions  w i t h i n  the  

water column. From each l eve l  250 m i l l i l i t e r s  o f  water were t rans fe r red  t o  

a 1 l i t e r  sample b o t t l e  r e s u l t i n g  i n  composite samples. Preservation was 

by add i t i on  o f  10 m i l l i l i t e r s  o f  Lug01 ' s  i od ine  so lu t ion.  Subsurface 

phytoplankton samples were co l l ec ted  from the Miss iss ipp i  River w i t h  a 3 l i t e r  

Van Dorn water b o t t l e ,  t rans fe r red  t o  1 l i t e r  b o t t l e s  and preserved as mentioned 

above. 

~ a c h  phytoplankton sample was placed i n t o  a 1000 m i  11 j 1 i t e r  graduated c y l  i nder 

and al lowed t o  s e t t l e  f o r  a t  l e a s t  24 hours. Each was then concentrated t o  
' 

100 m i l l i l i t e r s  by decanting the excess water. The concentrated sample was 

thoroughly mixed and a 0.1 m i l l i l i t e r  a l i q u o t  was p i pe t t ed  i n t o  a Palmer- 

Maloney c e l l  and covered w i t h  a cover s l i p .  A minimum o f  400 organisms were 

examined using 450X magni f ica t ion and i d e n t i  f ied(22,34-37) t o  species when 

pract icab le .  

3E. 2.6 PERIPHYTON 

Periphyton samples were co l l ec ted  i n  t r i p l i c a t e  a t  S ta t ion  A o f  Transects 

MR1 and MR2 i n  the Miss iss ipp i  River, a t  Transect LM2 i n  Lake McKel l a r  and 

a t  S ta t ion  C o f  Transect LM1 i n  the lake dur ing Ju l y  1978. Visual observa- 

t i ons  o f  the periphyton community i n  'the r i v e r  and lake were noted dur ing 

May and October 1978 and January 1979 f i e l d  surveys. A 10.5 square cent imeter  

I 
area o f  submerged substrate (wood, t r e e  stumps, rock, etc.  ) was scraped w i t h  

a pocket k n i f e  and placed i n  a v i a l  conta in ing 10 drops o f  Lugol 's  i od ine  

sol  u t i  on. 



Periphyton samples were i n i t i a l l y  scanned i n  a Palmer-Maloney c e l l  t o  evaluate 

' the general condi t ion o f  the sample and t o  determine the major groups o f  algae 

present. Nondiatom algae were i d e n t i f e d  t o  species ( i f  possible) i n  the 

pa lmer -~a l  oney c e l l  using 450X magni f icat ion,  and the re1 a t i  ve abundance of 

each species. was determined. Abundant forms are def ined here as comprising 

numerical ly more than 20 percent o f  the samp.le, whi le  moderate forms comprise 

from 5 t o  20 percent o f , t h e  sample and uncommon forms less than.5 percent. 

Diatoms were mounted on a s l i d e  using Hyrax mounting medium and scanned i n  a 

random manner using l O O O X  o i l  immersion microscopy. The f i r s t  500 diatoms 

entountered were i d e n t i  fied(34s35,38-41 ) and t h e i r  re1 a t i v e  abundance was 

determined. 

3 ~ 2 . 7  MACROPHYTES, 

Aquatic .macrophytes were examined i n  the v i c i n i t y  o f  S ta t ion  .A o f  Transects 

MR1 and MR2 i n  the Miss iss ipp i  River and Stat ions A and C o f  Transects LM1 

and, . . LM2 i n  Lake McKel l a r  . . dur ing May, Ju l y  and October , . .  1978 and January 1979. 

Any specimens' observed were co l  1 ected, i d e n t i f i e d ,  mounted' on herbar i  um paper, 

l a b e l  1 ed and stored i n  a herbar i  um cabinet  as a voucher co l  1 ect ion.  

. . . . 

. ' 



3 ~ .  3 RESULTS 

This sect ion d e t a i l s  r esu l t s  o f  f i e l d  surveys and analyses performed t o  

describe aquatic b i o t a  near the proposed IFGDP s i t e .  

3E.3.1 FISH 

I n  the fo l l ow ing  discussion, adu l t  and juveni  l e  f i s h  are t r ea ted  separately' 

from ichthyoplankton ( f i s h  eggs and larvae). D i s t r i b u t i o n  o f  ichthyoplankton 

gives in format ion on reproduct ive importance o f  an area t o  supplement i n f o r -  

mation on,general community s t ruc tu re  provided by co l l ec t i ons  o f  adu l t s  and 

juveni  1 es. 

\ 

3E. 3.1.1 ADULT AND JUVENILE FISH 

Tables 3E-2 through 3E-13 d e t a i l  the  catch composition o f  each f i s h i n g  tech- 

nique a t  each l oca t i on  dur ing.  each survey. Selected aspects o f  t h i s  data 

are summarized below. 

3E.3.1.1.1. CATCH COMPOSITION , 

A t o t a l  o f  1260 adu l t  and juven i le  f i s h  weighing 245,753 grams (approximately 
, '. 

540 pounds) were co l lec ted  from Lake McKellar and adjacent areas o f  the 

Miss iss ipp i  Riv'er dur ing the fou r  aquatic f i e l d  surveys .(Table 3E-14). T h i r t y -  

nine species represent ing twelve f am i l i e s  o f  f i s h  were co l lec ted.  Gizzard 

shad was the  most.abundant species, accounting f o r  57.6 percent  o f  the t o t a l  

numerical catch. The on ly  other f i s h  making up more than 5 percent o f  the  

catch was i t s  c lose r e l a t i v e ,  t h read f i  n shad (6.4. percent). 

I n  terms of biomass, bigmouth b u f f a l o  predominated w i t h  37.5 percent o f  the 

t o t a l  weight o f  f i s h  co l lec ted.  Gizzard shad accounted f o r  21 percent o f  the 

t o t a l  biomass, f o l  1 owed by carp (1 0.2 percent) and r i v e r  carpsucker '(9.3 

percent). 



TABLE 3E:2 

TOTAL.NUMBER AND BIOMASS OF FISH CAUGHT IN LAKE MCKELLAR AND THE MISSISSIPPI RIVER 

BY, ELECTROSHOCKING. DURING THE SPRI.NG SURVEY, ON MAY 2 AND 3, 1978' 

. ;4Rl* tlR2 * 
Biomass Biomass 

No. b r a m s l  No. (grams) 

TOTAL 
Biomass 

Location.: . .LM1 .-A* 
Biomass 

Common Name No. Is rams) 

' LM1 -C* 
' Biomass 

.& (grams). 

LM2-A* 'LM2-C* LM2-Lagoon* 
' Biomass Biomass Biomass. 

No. r a m  r a m  No..' h r a m s )  - 
R i v e r  carpsucker , 

Q u i l l b a c k  
Smal l r o u t h  b u f f a l o  
Bigmouth b u f f a l o  
Black b u f f a l o  

Longear s u n f i s h  1 44 
White crappie.  

Sk ip jack  h e r r i n g  
Gizzard shad 46 4227 

Carp 
Golden s h i n e r  
Emerald s h i n e r  1 4 

Go1 deye 

Flathead c a t f i s h  

Spot ted gar  
Shortnose gar  

Freshwater drum - - 
TOTAL 48 4275 

T o t a l  Shocking Time: 26 min 

- - 1 138 - .- , 

84 9391 66. 6254 

15 min 15 min 15 min 15 min 15 min 15 min 

Re fe r  t o  F igure  3E-3. 



TABLE 3E-3 

TOTAL NUMBER AND BIOMASS OF F.ISH CAUGHT IN'LAKE MCKELLAR BY GILL NETS 

DURING SPRING SURVEY ON MAY 4, 1978 

Locat i on.: .LMl.-A* . . .LM1 -C* ' LM2-A* LM2- End* LM2-Lagoon* 
. . Biomass B.i omas s " Biomass Biomass Biomass 

Common Name No. (grams) No. (grams) No. (grams) No. (grams) No. (grams) - 

Gizzard shad 

Channel c a t f i s h  1 . 350 

Shortnose ga r  No F ish-Taken 

, Sauger 1 550 . 
Freshwater drum - 3 - 295 - - - - - 1 -  220 - - 

TOTAL 4 645 0 ' 0 4 2630 - 4 2295 2 835 

To ta l  Time 
Net Set: 4 h r  8 m i n  4 h r  5 m i n  4 h r  5 m i n  4 h r  1 0 m i n  4 h r  8 m i n  

T,OTAL 
Biomass 

No. (grams) - 

* Refer  t o  F igure  3E-3. 



TABLE 3E-4 
I 

TOTAL NUMBER AND BIOMASS OF FISH CAUGHT BY HOOP NETS I N  THE MISSISSIPPI R I V E R  
. . 

DURING THE SPRING SURVEY ON /-MY 4 AND 5, 1978. . 

. . , Loca t ion :  

Common Name -:- 

R i v e r  ~ a r p s u c  k e r  

G izzard  Shad 

Channel C a t f i s h  

T o t a l  

T o t a l  Time Net  Set:  

M R l *  
B'iomass . 

No. - (grams). 

No F i s h  Taken 

' 24 h r .  40 min 

* Refer t o  F i q u r e  3E-3. 

' No. -. (grams) . . . 

24 h r  ' 4 5  rnin 

TOTAL 
- - 

Biomass 
No. . (grams) - 



TABLE. 3E-5 

TOTAL NUMBER AND BIOMASS OF FISH CAUGHT IN LAKE MCKELLAR AND THE MISSISSIPPI RIVER 
BY ELECTROSHOCKING DURING SUMMER SURVEY ON JULY 39, 1978 . ' 

MR I* FIRZ* . TOTAL Loca t ion  : LM1 -A* LM1 -C** LM2-A* LM2-C* 
~ i o ~ n a s r  Bicmass Biomass Biomass Biomass Biomass B i o m s s  . 

Common Name . - No. (grams) &. .(grams) No. (grams) . No. b r a m s l  No. (grams) No. (grams) No. (grams) 

Brook s i l  ve rs ide  1 ' 1  
M i s s i s s i p p i  s i l v e r s i d e  3 3 

R i v e r  carpsucker 1 800 3 673 4 1473 
Orangespotted s u n f i s h  2 7 1 5 1 10 4 22 
B l  uegi  1 1 1 170 1' ,170 
Longear s u n f i s h  1 60 14 217 15 277 
Largemouth bass 1 18 2 '., 23 3 41 
White c rapp ie  1 470 1 125 2 595 ' . 

. Sk ip jack  h e r r i n g  ' 1 1 
G izzard  shad '15. 311 53 1165 17 106 
Threadf i n  shad 4 6 3 3 . .  

Carp 2 3120 
Golden s h i n e r  2 4 1 3 
Red s h i n e r  6 8 
S i l ve rband  sh iner  1 4 1 4 
B u l l  head minnow 12 31 

Goldeye 

Channel c a t f i s h  1 2 
F la thead  c a t f i s h  2 525 

Spot ted gar  
Shortnose gar  

White bass 2 11 3 29 1 2 3 

Sauger 1 4 1 9 1 400 

Freshwater drum - - 2 38 - - - - - - - .- 

98 3061 5 131 

15 min. 15 min. 

TOTAL . 56 1166 72 4611 22 4449 

~ o t a i  Shocking Time: 15 min. 31 min. 15 min. 15 min. 

* Refer  t o  F i g u r e  3E-4. 

** Two l o c a t i o n s  combined. 



TABLE 3E-6 . . 

. .. . . 

TOTAL NUMBER AND BIOMASS OF FISH CAUGHT I N  LAKE MCKELLAR BY GILL NETS 

DURING SPRING SURVEY ON JULY 18, 1978 . . 

Locat ion: .  .LMl-A* LM1-C (Slough)" . LM2-A* . . LM2- C* LM2-END* , "TOTAL , . 

Biomass' : . .  Biomass Biomass B.i omas s Blomass B i omas s 
Common Name. No; - (grams) : No. cgrams). No. (grams) ' ' - No. (grams) - No. ' (grams) . No., . (grams) . - - 

\ . . ./ 

R iver  carpsucker 

1 140 1 140 F l i e r  . . 

Longear sunf i s h 1 60 1 60 

1 10 1 10 Redear s u n f i s h  
2 3 9 White c rapp ie  2. 3 9 

Sk ip jack  h e r r i n g  2 690 1 31 0 1 '140 4 1140 

w Gizzard shad 1 21 0 1 40 2 250 
m 
I 
N Threadf i n shad 1 40 1 4 0 
cn 

Blue c a t f i s h  1 80 1 430 2 51 0 

Channel c a t f i s h  1 110 1 300 2 41 0 

Sauger - - - - - - - -. 1 - 125 - 125 1 -  - - 

TOTAL 8 1169 1 60 2 61 0 3 695 4 830 18 3364 

To ta l  Time 
Net Set: 

* Refer t o  F igu re  3E-4. 



TABLE 3E-7 

TOTAL NUMBER AND BIOMASS OF F'ISH CAUGHT BY. HOOP NETS I N  THE MISSISSIPPI RIVER 
DURING THE, SUMMER' SURVEY ON JULY 17 AND 18, 1978 

TOTAL . ' . . , Locat ion:  . MR1 -A* 'MR1-0" MR2 -A* MR2-B* 
i omas s - Biomass. Biomass . Biomass : Biomass, 

. . Common Name - - - - NO.. , Fgrams) No. (grams) No. (grams) No. (grams) No- (g.rams) 
. . 

R iver  carpsucker 

t .  Carp 1 

Blue c a t f i s h  1 400 

Flathead c a t f i s h  1 350 

Fres hwate.r drum - 4 1240 

TOTAL 6 1990 

To ta l  ~ i m e  
Net Set: 23 h r  15 min 

No F i s h  Taken 1 620 1. . ' 

23 h r  15 min 22 h r  55 min 

* Refer t o  F igure  3E-4. 



TABLE 3E-8 

TOTAL NUNERAND BIOMASS OF FISH COLLECTED IN LAKE MCKELLAR AND THE MISSISSIPPI RIVER 

BY ELECTROSHOCKING DURING THE FALL SURVEY ON OCTOBER 17,  1 9 7 8  

Location; LM1-A* . ' LMl-CC , LM2-A* . .  LM2-CC ' M ~ l f  . MR2* TOTAL 
Biomass . ' Biomass . Bion~ass Biomass Biomass Biomass Biomass 

Comnon Name . - No. .hran,s)  No. (grams) .No. (grams) & lgrarns) No. (grams) No, jgrams) 

Brook s i l v e r s i d e  ; 

M i s s i s s i p p i  s i l v e r s i d e  

R i v e r  ca'rpsucker 

Green s u n f i s h  . , 

B lueg i  11 
D o l l a r  s u n f i s h  
Longear s u n f i s h  
Largemouth bass 

Gizzard shad 

Carp 
Emerald s h i n e r  
R i v e r  s h i n e r  
Mimic s h i n e r  
Bu l lhead  minnow 

Go1 deye 

Channel c a t f i s h  

White bass 1 52 1' 140 1 20 1 12 4 224 

Sauger 3 135 1 190 . 3 890 . 7 1215 

Freshwater drum 6 43 3 268 2 180 11 491 - - - -  - - - - - - 1 -  

TOTAL 15 3269 65 2556 89 4141 60 4700 11 1119 9 71.1 249 16499 

T o t a l  Shocking Time 15 min 15 min . 15 min 15 min 15 min ' 15 min 

* Refer t o  F i g u r e  3E-5. 



TABLE 3E-9 

. . TOTAL NUMBER AND BIOMASS OF FISH CAUGHT I N  LAKE MCKELLAR BY GILL NETS . . 

DURING THE FALL SURVEY ON OCTOBER 19, 1978. 
- 

Locat ion  : LM1-A* 
. . .  

LM1 -C*  . . LM2-A* -LM2-C* LM~-END* . , .  -TOTAL. ' 

B i  omass. Biomass Biomass Biomass Biomass Biomass 
Common Name 

. . No.. (grams) No. (grams) -No. (grams) No. (grams) No; - (grams) No. (grams) - - .- - 
River  carpsucker 1 210 ' . 1 2 1 2 620 1 520 5 1371.  

1 . 270 ' , Sk ip jack  .her r ing  . . 1 2 0 5 157 . 7  ' 447 
Gizzard shad 4 51 5 2 360 ' 5 393 4 268 . 15 1536 

D o l l a r  s u n f i s h  1 13 1 13 
I 

B lue c a t f i s h  2 1140 1 820 . 3  1960 
Channel c a t f i s h  2 51 0 1 -250 3 760 

0 
m White bass 1 585 1 585 
I 
IU 
(X, Sauger 2 760 1 200 3 960 

Freshwater drum . 1 . - 275 - . - - - - - 1 - 275 - 
TOTAL 6 . 1755 8 1404 8 ,2570 7 1233 10 945. 39 7907 

Tota l  Time 5 hours 5 h,ours ... 4 hours 5 hours 4 hours 
Net Set: 10 min 5 min 50 min 10 min 35. m i  n 

* Refer t o  F igure  3E-5. 



TABLE 3E-10 

'TOTAL NUMBER AND BIOMASS OF FISH CAUGHT BY HOOP NETS I N  THE MISSISSIPPI RIVER ' . 

.. , 
' ' 

DURING THE. FALL SURVEY ON OCTOBER 16 AND 17, 1978 . . 
. . 

Locat ion:  . ' NR1 -A* '. MR1 -B* . . MRZ-A* MR2-B* TOTAL 
Biomass B i  omass Biomass 01 omass , Biomass 

Common Name No. (grams) No. , (grams) : . Israms) (grams) No. (gr,ams) - - - .  

Gizzard shad 2 305 1 275 No F ish  Taken No F ish  Taken 3 580 - - - - - - - - - - 
TOTAL 2 305 1 275 0 0 0 0 3 580 

To ta l  Time 
Net Set: 22 h r '  , 50 min 22 h r  25 min 22 h r  25 min 22 h r  25 min 

* Refer t o  F igure  3E-5. 



TABLE 3E.-11 . . 

' 

TOTAL NUMBER AND:BIOMASS O F  F I S H  CAUGHT IN LAKE MCKELLAR AND. THE MISSISSIPPI RIVER 

. BY ELECTROSHOCKING DURING THE WINTER SURVEY ON JANUARY 12 AND 1 3 ,  1 9 7 9  
. , . 

I 
I 

! Location: . . LM1-A* ' LM1 -C? . . LMZ-A* . LM2-C* MRl* MR2* ' TOTALI. I 
iomass. i omass i omass . i omass ' Biomass iomass ' ' iomass . I  

I . . 
8 .  . . Common Name I 
, . . - No. !grams) .- No. . !grams) :& !grams) !grams) .% ?grams) % !grams) 1 

Miss iss ipp i  s i l v e r s i d e  4 18 4 17 , . ' . ' 35 

. River  carpsucker 4 :1,945 4 1,945. 
Bigmouth b u f f a l o  3 8,200 11 34,900 3 ;  1 1 , 3 0 0 ' 9  22,603 ' .  3 .I 1 ,850 29. 88.,'853 
Black b u f f a l o  1 1,200 2 1,805 . 1' 3,600 4 . 6;605 . 

Orangespotted sun f i sh  
B l  uegi 11 
Longear sun f i sh  
White crappie . 
Black crappie . . 

43 . 7 4 3 w Skip jack he r r i ng  7 
m 
I Gizzard shad 7 , . 123 ' 1 5 .  , 2,180 38 2,376 6 901. 16 573 15, 1,068 97 7,221 

Threadf in  shad 14 162 14' 162,. W -*, c; 
0 

Carp 1 2,700 1 3,850 1 3 ,200  3 ' 9,750.y 
Golden sh iner  1 . .  48 1 48 
Emerald sh iner  3 1 . 3  1 

Go1 deye 

Rainbow smelt 

Yellow bass 

Sauaer - 
Freshwater drum 1 '  49. - - - -  - -  - -  - 1 - -  -- 

TOTAL 16 '11,044 28 37,300 80 15,604 25 30,502 18 647 33 22,262 200 117,359 ! 

To ta l  Shocking Time: 15 min 15 min 15 min 15 min 15 min. 15 min 1 
- 

* Refer t o  F igure 3E-5. 



. - 
TABLE 3 ~ - 1 2  

TOTAL NUMBER AND BIOMASS OF FISH CAUGHT I N  LAKE MCKELLAR BY GILL NETS 

DURING WINTER SURVEY ON JANUARY 13, 1979 I 

. . . . Location: . LMI-A*. . . . . .' '. : LW1-C* LM2-A* . LM2-END* LM2-C* . . TOTAL . .  ... 

BI omass " Biomass Biomass Biomass- .B~omass Biomass. 
Common Name - .  No. . (grams.). - No. . (grams) (grams) - No. (grams) & brams)  No. (grams). 

Gizzard shad 1 12 1 35 3 21 9 2 31 9 4 ' 301 ' 11 .. 886 

Threadf i n shad 16 . 318 3 5 3 40 . 763 59 . 1134 

1 3 5 35 Golden shiner 1 

Go 1 deye - - - - - - - -. - 3 - 112 3 - 112 
. 

o TOTA t 1 . 12 1 3 5 22 649 6 407 44 1064 74 . 2167 
m 
I 

Tota l  Time 
4 h 6 .  3 5 m i n ' .  5 h r  3 0 m i n  6 h r  . 5 m i n  7 h r  1 5 m i n  5 h r  4 0 m i n  Net Set: 

* Refer t o  Figure 3E-5. 



TABLE .3E-13 

TOTAL NUMBER AND BIOMASS OF FISH CAUGHT BY HOOP NETS I N  THE MIS$ISSIPPI RIVER 

DURING THE WINTER SURVEY ON JANUARY 13  and 14, 1979 
/ 

MR2-B* M R ~ - A *  . . 
TOTAL MR1. -B* 'R iver  D i  s c i w ; ~ . ? ~ ~  . .  . . Loca t ton :  , . MR1 -A* 

Biomass .Bi omass .Biomass , . B~omass 
Common Name NO. . (grams) ~ o . ' - : . ' ( g r a m s )  No. (grams) (grams) & - 
R i v e r  carpsuc ke r  No F i s h  Taken ' . 1 111 . . No F i s h  Taken No F i s h  Taken. 1 111 : 

Freshwater drum - - - - - 1 
' - 122 - - - 1 .  - 122 

TOTAL 0 

T o t a l  Time 
Net  Set: 

* Refe r  t o  F i g u r e  3E-5. 



\ 

TABLE 3E-14 

TOTAL NUMBER AND BIOMASS OF F I S H  COLLECTED I N  LAKE MCKELLAR AND 
THE M I S S I S S I P P I  RIVER DURING THE AQUATIC SURVEYS I N  MAY, JULY AND OCTOBER 1 9 7 8  

AND JANUARY 1 9 7 9  BY ELECTROSHOCKING, BAITED HOOP NETS AND G I L L  NETS 

Total Biomass 
. Total Number Percent o f  o f  Fish Percent or 

Sc ien t i f i c  Name conon  Name o f  Fish Total Number (grams) Total Biomass 

. ATHERINIDAE (St lversides) 
Labidesthes siccuius Brook s i  lverside 5 .4 14 <. 1 
k n i d i a  audens -- Hississippi  s i l vers ide 31 2.5 117 <. 1 

CATOSTOMIDAE (Suckers) 
P r p j o F s  carpi0 River carpsucker 44 3.5. 22,807 9.3 

* l%%E:* 
Qui 1 lback 1 . 1  1,120 .5 
Smallmouth buf fa lo  4 . 3  3,505 1.4 

Tctiobus m l l u s  Bigmouth buf fa lo  3 1 2.5 92.234 37.5 
Tctiobus n i i e r  Black buf fa lo  6 .5 8.025 3.3 

CENTRARCHIDAE 1 Sunf ist i )  
F l i e r  ' 
Green sunfish 
Orangespotted sunfish 
B lueg i l l  I 

Dol lar  sunfish 
Longear sunfish 
Redear sunfish 
Largmouth bass 
White crappie 
Black crappie 

CLUPEIDAE (Herrings) 
Alosa ch sochloris Skipjack herr ing 
= o h  Gizzard shad 

. . -.* Thc!adfin shad 

CYPRINIDAE (Minnows) 
Carp 
Golden shiner 
Emerald shiner ' 
River shiner 
Red shiner 
Si lverband shiner 
Mimic shiner 
Bu l l  head minnow 

HIDDONTIDAE 
Hiodon alosoides -- 

(Mooneyes) 
Goldeye 

ICTALURIDAE (Catfish) 
Blue ca t f i sh  
Channel ca t f i sh  
Flathead ca t f i sh  

(Gars) 
Spotted gar 
Shortnose gar 

LEPISOSTEIDAE ' 

~ p i s o s ~ u s  oculatus 
eprsos eus m m u s  

OSHERIDAE 
Osmerus mordax -- 

PERCICHTHYIDAE 

(Smelts) 
Rainbow smelt 

(Temperate bass) 
White bass 
Yellow bass 

Morone chr so s 
IEGG &ppiensis 

PERCIDAE 
S t i  zostedion canadense 

(Perches) 
Sauger 

SCIAENIDAE 
&lodlnotus grhn iens 

. (Drums) 
Freshwater drum 



A number o f  spor t  f i s h  species were co l lec ted,  i nc lud ing  largemouth bass; 

sauger; wh i te  bass; ye l low bass; wh i te  and b lack crappie; b l u e g i l l  and o ther  

sunfish; and channel, b lue and f l a thead  ca t f i sh .  I nd i v i dua l l y ,  these species 

were not  substant ia l  components o f  the catch; b u t  c o l l e c t i v e l y ,  they cons t i t u t ed  

approxi'mately 14.6 percent o f  the  t o t a l  number and 10.6 percent  o f  the  t o t a l  

b'iomass o f  the  catch. 

3E. 3.1 ..I. 2 EFFECTIVENESS OF FISHING GEAR 

Types o f  f i s h i n g  gear employed i n  the 1978-79 aquat ic  surveys were no t  

bqua l ly  e f f e c t i v e  a t  captur ing f i s h  as i s  shown i n  Table 3E-15. E lec t ro-  

shocking was the  most e f f e c t i v e  method, averaging 159 f i s h  caught pe r  hour. 

G i l l  nets caught an average o f  1.5 f i s h  per hour and hoop nets on ly  0.64 f i s h  

per hour. 

. 
Despite the v a r i a t i o n  o f  e f f i c i enc i es ,  use o f  a v a r i e t y  o f  techniques con t r ibu tes  

t o  a more complete survey. Twenty o f  the  t h i r t y - n i n e  species co l l ec ted  were 

caught on ly  by electroshocking. O f  t he  species taken i n  g i l l  nets, on ly  

f l i e r  and redear sunf ish  were no t  co l l ec ted  by another technique. Hoop nets 

contained no. unique species. F ina l  l y ,  b lue c a t f i s h  .were not  represented i n  

e lectroshocki  ng co l  1 ect ions, bu t  were captured i n  both hoop and g i  11 nets. 
\ 

3E.3.1.1.3 SEASONAL AND LOCAL VARIATION I N  FISH COLLECTIONS 

Table 3E-16 shows t h a t  the t o t a l  f i s h  catch va r ied  seasonally. The t o t a l  

number o f  species caught was s i m i l a r  dur ing the May (19 species), October (20 

species) and January (20 species) surveys, b u t  was. higher dur ing J u l y  (27 

species). Tota l  number o f  . f i s h  i n  the co l l ec t i ons  was highest  i n  May (404 

f i sh ) ,  fo l lowed b y  0ctober (291 f i sh ) ,  Ju l y  (289 f i s h )  and January (276 

f ish) .  Total  biomass d i f f e red ,  being greatest  (1 19,759 grams) i n  the January 

catch, fo l lowed by May (72,250 grams), Ju l y  (28,758 grams) and October 

(24,986 grams). 



. . 
TABLE 3E-15 

CATCH OF FISH PER. HOUR'IN LAKE MCKELLAR AND THE MISSISSIPPI RIVER ,FOR 
ELECTROSHOCKING , G.ILL NETS AND HOOP NETS 

Survey El ectroshoc k i  ng G i l l  Nets Hoop Nets 

May 1978 191 1.3 0.45 

July 1978 

October 1978 ' . 166.  1.6 0.03 

January 1979 133 2 . 5  

, Average 159 1.5 0.64 



TABLE 3E-16 

SEASONAL VARIATION I N  THE TOTAL FISH CATCll FROM LAKE 

MCKELLAR AND THE MISSISSIPPI RIVER DURING 1978-79 FIELD SURVEYS 

Number To ta l  Number To ta l  Biomass Average S ize  
Survey Species F i sh  Caught o f  Catch (grams/ f i  sh) 

~ a y  1978 

~ u l y  1978 

October 1978 

January ' 1979 



These var ia t ions  ind icated that :  (1) the Ju l y  catch was most diverse, (2) aver- 

age f i s h  s i ze  was greatest  i n  the nearshore regions o f  the study area i n  

January and (3) abundance and average f i s h  s i ze  decreased from May through 

October. Examination o f  Tables 3E-2 t o  3E-13 provides some , ins igh t  f o r  

t he '  i n t e rp re ta t i on  o f  these var ia t ions.  For example, the January co l -  

l e c t i o n  was s t rong ly  inf luenced by. the capture o f  a  number o f  la rge bigmouth 

bu f f a l o  i n  Lake McKellar. The May c o l l e c t i o n  re f l ec t s  the in f luence of 

several spec ies  o f  suckers (~atastomidae) t h a t  were probably spawning i n  

A p r i l  and ea r l y  May ( r e fe r  a lso t o  Section 3E. 3.1.2). The Ju ly  and October 

co l  l ec t ions  contained more minnows and small sunf ish than the others. 

A reorganizat ion o f  the data i ndi cates some overa l l  di f ferences between 

locat ions (.Tables 3E-17 and 3E-18). Data from transects MR1 and MR2 were 

combined since they appeared t o  be qu i t e  s im i la r .  Fewer f i s h  o f  fewer 

taxa were co l l ec ted  i n  the Miss iss ipp i  River than i n  Lake McKellar. 

A t o t a l  o f  272 f i s h  o f  .20 species,, weighing. 68,607 grams (151 pounds) were 

caught (Table 3E-17). The most abundant f i s h  i n  these co l l ec t i ons  was 

gizzard shad (except i n  Ju ly  when i t was absent from the r i v e r  co l lec t ions )  

,whi le the bu l k  of ,  the t o t a l  biomass was accounted f o r  by r i v e r  carpsucker, 

and a  re l a t i , ve l y .  small number o f  bigmouth and black bu f fa lo ,  carp and f la thead 

and channel ca t f i sh .  . . Few minnows o r  spor t  f i s h  species were encountered. 

These co l l ec t i ons  jnd icate  t h a t  the f i s h  community o f  the Miss iss ipp i  River 

i s  dominated by rough . and . forage f i s h ,  w i t h  in f requent  occurrences o f  warmwater 

sport  f i sh .  

I n  Lake McKellar, a  t o t a l  o f  988 f i s h  i n  37 species (Table 3E-18), weighing 

a  t o t a l  o f  177,146 grams! (390 pounds) was col lected.  Gizzard shad was the 

most 'abundant f i s h  i n  the co l lec t ions ,  con t r i bu t i ng  an average o f  55 percent 

o f  the t o t a l  number o f  f i s h ,  fo l lowed by th read f in  shad (8.2 percent) and 

longear sunf ish (6.3 percent). A number o f  spor t  f i s h  species were col lected,  

inc lud ing largemouth bass, sauger, whi te bass, yel low bass, channel c a t f i s h  . . . 

and sunf ish and crappies. 



, . 

TABLE 3E-17 

TOTAL NUMBER OF FISH COLLECTED IN THE M I S S I S S I P P I  RIVER 

DURING MAY, JULY AND OCTOBER 1978 AND JANUARY 1979 SURVEYS 

BY MEANS OF ELECTROSHOCKING AND HOOP NETS 

S c i e n t i f i c  Name Common Name Number Percent 

Atherinidae 
Menidia audens 

Ca tos tomi dae 

~ i s s i s s i p p i  s i l ve rs ides  

River carpsucker 
Bigmouth buf fa lo 
Black buf fa lo  

Centrarchidae 
Lepomis macrochirus B l  uegi 11 1 0.4 

, Pomoxis annular is White crappie 1 0.4 

C l  upei dae 
Alosa chr  soch lor is  Skipjack her r ing  3 ,  1.1 - G i z z a r d  shad Dorosoma cepe ianum 182 66.9 

C v ~ r i  nidae 
Carp ' 

Go1 den shiner 
Emerald shiner 
R i  ver s h i  ner 
Mimic shiner 

Hiodontidae 
Hiodon alosoides 

I c t a l  uridae 
I c t a l  urus furcatus Blue c a t f i s h  

, I c t a l  urus punctatus Channel ca t f i sh  
Pylodictus 01 i v a r i s  Flathead c a t f i s h  

/ 

Percichthyidae 
Morone chrysops White bass 

Perci  dae 
St izostedion canadense Sauger 

Scicenidae 
Apl odi notus grunni ens Freshwater drum 

TOTAL 



~ TABLE 3E-I8 
I 

. TOTAL NUMBER'OF FISH COLLECTED I N  LAKE MCKELLAR DURING 

MAY, JULY AND OCTOBER 1978 AND JANUARY 1979 SURVEYS 

BY MEANS OF ELECTROSHOCKING AND GILL NETS 

Brook s i l v e r s i d e  1 0.3 
Miss iss ipp i  s i l v e r s i d e  8 2.1 

' River carpsucker 4 1 .O 
Qui  11 back 1 0.3 
Smal lmouth buffalo 
Bigmouth bu f f a l o  14 3.6 
Bl  ac k buf  fa1 o 

, F l i e r  
* Green sunf ish 1 0.3 . 

Orangespotted sunf ish '. 3 0.8 . 

B1 uegi 11. 1 0.3 
Do l l a r  sunf ish 4 '1 .O 
Longear sunfish 3 .O .8 
Redea.r sunf i s h 
Largemouth bass 2 '  0.6 
White crappie ... 3 : 0.8 

. . Black crappie 1 0.3 

Skipjack her r ing  4 1 .O 15 .2.5 
Gizzard shad 255 66.2 288 ' 47.8 
Threadf i n shad 8 2.1 73 12.1 

Carp 
Go1 den s h i  ne'r 
Emerald' sh iner  
Red shiner 
S i  1 verband shiner. 
Bul1,head mi'nnow 

Goldeye , . 

Blue c a t f i s h  
Channel c a t f i s h  
F.lathead c a t f i s h  

Spotted gar'  
Shortnose gar 

Rainbow smelt 

(Continued) 



TABLE 3E-18 (Continued) 

Location* 
LM1 LM2 Total  

Common Name Number Percent Number Percent Number' Percent 

White bass 
Yellow bass 

Sauger 

Freshwater drum 

TOTAL 

* See Figure 3 ~ - 2  for approximate locations 



Tab1 e 3 ~ - 1 8  a1 so suggests some d i f fe rences between t ransects,  w i t h  LM2 

accounting f o r  61 percent o f  the catch and LM1 on ly  39 percent. This seems 

t o  be due t o  some d i f fe rences among less  abundant taxa, notably the  greater  

.catches o f  longear sunf ish,  largemouth bass, b l u e g i l l  and whi te  crappie i n  

the  t u rn i ng  basi; (LM2). Furthermore, i n  three seasons out  o f  four,  s t a t i o n  
' I 

LM2-A y i e l ded  s u b s t a n t i a l l y  more f i s h  than LM2-B. 

It appears t h a t  Lake McKel l a r  harbors a va r ied  assemblage o f  warmwater 

f ishes, predominantly forage f i s h  such as shads. Several s p o r t f i s h  species 

occur, a1 though on ly  members o f  the  sunf ish  fami l y  (small sunfishes, crappie, 

largemouth bass) appear t o  be o f  more than minor importance. 

I n  an attempt t o  detec t  d i f fe rences i n  f i s h  community composition between 

s ta t i ons  w i t h i n  each season, e lectroshocking catches were compared using a 

measure o f  the  s i m i l a r i t y  between samples, the index o f  sample assoc ia t ion 

(1): 

where ai and bi are the  propor t ions o f  species I i n  samples A and B. Using . 

t h i s  index, two samples w i t h  no species i n  common w i l l  produce a zero value 

o f  I, whi le  i d e n t i c a l  samples w i l l  y i e l d  100. 'Only e lectroshocking r e s u l t s  

were used i n  these analyses because t h i s  technique was the  on ly  one used a t  

a l l  l oca t ions  and I s  there fore  p roper l y  comparable. Tables 3E-19 through 

3E-22 present the matr ices o f  comparisons o f  a l l  l oca t ions  f o r  the May, 

J u l y  and October 1978 and January 1'979 surveys. These s i m i l a r i t y  matr ices 

were used as i npu t  f o r  c l u s t e r i n g  analysis ,(42,43) which graphical  l y  presents 

the resemblance between 1 ocations (Figure 3E-6). 
'. 

I n  Figure 3E-6, l oca t ions  t h a t  y i e l ded  the most s i m i l a r  f i s h  catches are 

pa i red  w i th ,  the uppermost hor izonta l  1 i ne. The next  most s.imi l a r  l oca t ion ,  

i n  terms o f  f i s h  captured by electroshocking, i s  then matched w i t h  t h i s  p a i r ,  

and so on. The l eve l  .of the hor izonta l  l i n e  describes the l e v e l  o f  s i m i l a r i t y ,  

from 0 t o  100 percent. 



TABLE 3E-19 

I N D I C E S  OF SAMPLE ASSOCIATION* AMONG ELECTROSHOCKING CATCHES FROM 

LAKE MCKELLAR AND THE MISSISSIPPI R I V E R  FOR THE 1978 SURVEY 

. LM2 
LocationA* LM1-A LM1-C LM2-A LM2-C Lagoon MR1 MR2 

LM2- 
Lagoon 

MR- 2 

* Extent t o  which two samples are a l i k e ,  ranging from zero f o r  sampl-es w i t h  
no species i n  common t o  100 f o r  i d e n t i c a l  samples 

** Refer t o  f i gu re  3E-3 f o r  l o ca t i on  descr ip t ions.  



TABLE. 3E-20 

INDICES OF SAMPLE ASSOCIATION* AMONG ELECTROSHOCKING CATCHES FROM 

LAKE MCKELLAR AND THE MISSISSIPPI RIVER FOR THE JULY 1979 SURVEY 
. . 

*. Extent t o  which two samples are a1 i ke, ranging from zero f o r  
' 

. samples wi th  no species . in  common t o  100 f o r  ident ica l  samples 

** Refer t o  Figure 3E-4 f o r  locat ion descriptions. 
.. . . . .  . . . . . 



TABLE ' 3E-21 

INDICES OF SAMPLE ASSOCIATION* AMONG ELECTROSHOCKING CATCHES FROM 

LAKE MCKELLAR AND THE. M I S S I S S I P P I  R I V E R  FOR THE OCTOBER 1978 SURVEY 

MR1 Location*" .LM1 - A  LM1-C LM2-A LM2-C MR2 

MR- 1 

MR- 2 

* Extent t o  which two samples are a l i ke ,  ranging from zero f o r  
samples w i t h  n o  species i n  common t o  100 f o r  i d e n t i c a l  samples 

** Refer t o  F igure  3E-5 for  loca t ion  descr ipt ions.  
. .. . .. 



TABLE 3E-22 

INDICES OF SAMPLE ASSOCIATION* AMONG ELECTROSHOCKING CATCHES FROM 

LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER FOR THE JANUARY 1979 SURVEY 

' .  . Location*" ' - LM1-A LM1-C LM2-A L.M2-C MR1 MR2 

MR- 1 

* Extent t o  which two samples are a1 i ke, ranging from zero f o r  
samples w i t h  no species i n  common t o  100 f o r  i den t i ca l  samples 

** Refer t o  Figure 3f-5 f o r  l oca t i on  descr ipt ions.  

I 



L 

MAY 0 
0 
KT. 

JULY 

OCTOBE!? JANUARY 

* Refer to Figures 3E-3, 3E-4 and 3 ~ - 5  f o r  l o c a t i o n  
descriptions. 

F igu re  3E-6. C l u s t e r  Ana lys is  of Index o f  Assoc ia t i on  Data f o r  F i s h  
Caught by E lec t roshock ing  Dur ing F i e l d  Surveys o f  Lake 
McKel lar  and t h e  M i s s i s s i p p i  R i ve r  i n  May, J u l y  and 
October 1978 and January 1979 

\ 



I n  t h e  May 1978 samples, the s ta t ions  a t  the mouth o f  ~ a k e  McKellar (LMI i n  

Figure 3E-3), i .e .  the Tennessee Chute, are very s i m i l a r  (I = 97.7) as are  

the two Miss iss ipp i  River t ransects,  MR1 and MR2 (I = 96.8). I n  tu rn ,  these 

two p a i r s  are about .96 percent s im i la r .  The s ta t ions  i n  the t u rn i ng  basin 

(LM2-A and LM2-C) form another p a i r  (I = 86.6) t h a t  i s  approximately 82 

percent s i m i l a r  t o  the  others. The lagoon area, a  temporary hab i t a t  

formed by high-water l eve ls ,  i s  on ly  about 68 percent s i m i l a r  t o  the o ther  

.s ta t ions.  I n  general, these are h igh values, r e f l e c t i v e  o f  a  general onshore 

movement o f  many f i s h  at tendant t o  spawning a c t i v i t i e s .  , 

. . 
I n  the Ju l y  1978 f i s h  samples, s ta t ions  LM1-C, LM2-A and LM2-C c l u s t e r  a t  65 

t o  80 percent s i m i l a r i t y .  This i s  best  explained by the  f a c t  t h a t  the  f i r s t  

th ree s ta t ions  were dominated by g izzard shad (see Table 3E-5). The 

Miss iss ipp i  River assemblages form a second c l u s t e r  (I = 60), due t o  the 

preponderance of .  goldeyes i n  these sparse samples. The sample from the nor th  

shore area o f  the  Tennessee Chute (LMI-A) i s  on ly  about 36 percent s i m i l a r  t o  

those taken a t  o ther  Lake McKellar s ta t ions, .s ince more minnow species, the  

s i l ve rs ides  and several c a t f i s h  were caught a t  LM1-A (Table 3E-5), making 
4 

t he  sample more diverse than the others. 

F ish  samples co l l ec ted  i n  the October e lectroshocking had genera l ly  lower 

s i m i l a r i t i e s  than previous samples (Figure 3E-6). 'LM2-C and LM1-C i n  Lake 

McKellar again were c lus tered (I = 72), as were the  two Miss iss ipp i  River 

s ta t ions  (I = 54). LM2-A y ie lded  a  sample on ly  33 percent s i m i l a r  t o  LM2-C 

and LM2-A, caused mainly by a  higher p ropor t ion  o f  sunf ish  and largemouth 

bass a t  the nor th  shore o'f LM2 (adjacent t o  the proposed s i t e ) .  The sample 

taken a t  LM1-A was more s i m i l a r  t o  those from ~ i s s i s s i ~ ~ i  River s ta t ions  (I = 
44.5) than t o  those from other Lake McKellar s ta t ions.  The r e s u l t i n g  two 

main branches seen i n  Figure 3E-6 seem t o  r e f l e c t  h igh (LM2-A, LM2-C 

and LM1-C) versus low (LM1-A, MR1 and MR2) catches o f  g izzard shad (see 

Table 3E-8). 

F i na l l y ,  January samples were no t  very s i m i l a r  (I = 42 t o  62) t o  one another, 

and f a l l  i n t o  no e a s i l y  i n te rp re tab le  pat tern .  The c l us te r i ng  i l l u s t r a t e d  

i n  Figure 3E-6 seems t o  be r e l a t ed  t o  the propor t ionate  representat ion o f  



bigmouth b u f f a l o  and g izzard shad ( the two predominant species) i n  the samples 

(see Table 3E-11). 

. . 
3E.3.1.2 ICHTHYOPLANKTON 

Tables 3E-23 through 3E-37 d e t a i l  catch data f o r  the fourteen ichthyo- 

p lankton sampling surveys from March 15 t o  June 15, 1978, p lus  one 

add i t i ona l  dusk survey on the evening of June 8, 1978. This data i s  the  

basis o f  discussion o f  the  top ics  t rea ted  i n  the f o l l ow ing  paragraphs. Note 

t h a t  one-half o f  each sample was counted, so each count was doubled f o r  

: t o t a l  dens i ty  ca lcu la t ions.  

3E. 3; 1.2.,1 CATCH COMPOSITION 

The t o t a l  catch f o r  the fourteen regu lar  day l i gh t  sampling t r i p s  i s  summar- 

i zed  i n  Table 3E-38. Seventeen taxa o f  1 arvae i n  'nine f i s h  fami 1 i es were 

co l l ec ted  dur ing t h i s  per iod.  More or . fewer  species may ac tua l l y  be repre- 

sented i n  the samples, bu t  the cur rent  s t a te  o f  ichthyoplankton taxonomy i n  

many cases does not  .a1 1 ow spec i f i c  i d e n t i f i c a t i o n ,  especi a1 l y  o f  younger 

specimens. Thus the "fami l y "  designat ion under "percidae" ( f o r  example) may 

inc lude other perc ids (yel low perch, f o r  example), o r  may be l i m i t e d  t o  the 

sau,ger/walleye group. Also, la rvae counted under sauger/walleye may be 

e i t h e r  species o r  both may be included. This d i f f i c u l t y  a l so  explains the 

anomol ous "Catostomi dae o r  Cypri n i  dae" groupi ng: very young o r  damaged 

specimens which cannot be assigned t o  e i t h e r  fami ly dec i s i ve l y  are l i s t e d  

here. ' A f i n a l  grouping i s  "eggs". I n  most cases, eggs cannot be c l a s s i f i e d  

beyond designation as f i s h  eggs. An exception i s  eggs o f  freshwater drum; 

however, none o f  these were noted. 

Major components o f  the ichthyoplankton were the c lupeids (g izzard shad, 

t h read f i  n shad and sk ip jack  'herr ing), accounting f o r  38.3 percent o f  the  

catch; freshwater drum, 16 percent; members of the  sunf ish  fami l y  ( i nc lud ing  

crappie), 12.6 percent; suckers (Catostomidae), 10.1 percent; carp, 9.5 per: 

cent; and eggs, 8.1 percent. 



TABLE 3E-23 

ICHTHYOPLANKTON DATA FROM LAKE MCKELLAR AND THE MISSISSIPPI RIVER 
@ .  ON MARCH 15, 1978 

Sample 
Nuaber ~ocatlpn . t 

030 LM1 -A 
025 U41 -A 

650 LM1 -C 

04 0  LM1 -C 

01 0  LMZ-A 

020 LMZ-A 

005 LMZ-C 

01 S LHZ-C 
055 nR1 

060 MRI 

045 HRZ 

035 MR2 
To ta ls  

To ta l  No. Levels 
Depth . Sampled 

3  

3 .  
' ,  . 3  

' 3  

3  

' 3  

3  

3 '  

3  

3  

3  

3 .  

Sample 
Water T y  Volume 

pera tu re  ( C l  ~ e t e r s 3  

Average Number 'o f  Organisms per  100 m3 = 0 

Oevel opmental 
S c i e n t i f l c  Name (famlly)/Comnon Name (species) Stage 

No f i s h  eggs, la rvae  o r  juven i les '  co l lec ted .  

No f i s h  eggs, l a r v a e ' o r  juven l les  co l lec ted .  
No f i s h  eggs. la rvae  o r  juven i les  co l lec ted .  
No f i s h  eggs, la rvae  o r  j u v e n i l e s  co l lec ted .  

No f i s h  eggs. la rvae  o r  juven l les  co l lec ted .  

140 f i s h  eggs, la rvae  o r  juven l les  co l lec ted .  

No f i s h  eggs. la rvae  o r  juven i les  co l lec ted .  ' 

No f i s h  eggs, la rvae  o r  j u v e n l l e s  co l lec ted .  

No f l s h  eggs, la rvae  o r  juven l les  co l lec ted .  

No f i s h  eggs. la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs, la rvae  o r  j u v e n l l e s  co l lec ted .  

No f l s h  eggs. la rvae  o r  juven l les  co l lec ted .  

Number 
Counted* 

0  

9 
0 .. 
0  

0  

0  

0  

0  

0  

0  

0  '~ 

0  
-0- 

Number 
per  1003 , 
Meters 

Refer t o  F igure 3E-2 f o r  l o c a t i o n  

** I n  one-hal f  sample 



TABLE 3E-24 

' .  . ICHTHYOPLAN~~ON: DATA FROM LAKE MCKELLAR AND THE M I S S I S S I P P I  R IVER 

ON MARCH 22,  1978 I .  

I .  

Sample Total 'No. 'Levels Water Tem- 
Number Location* Depth (ft) Sampled perature (OCL 

090 . LHl-A 45 3 10.0 
095 LMl -A 3 '  
080 LH1 -C 25 3 10.0' 
100 LMI-C . 3 . . 

070 LM2-A 30 . 3 .  10.0. 
085 W 2 - A  3 

075 LM?-C 50 3 10.0 
065 LMZ-C 3 

105 MR1 , 51 3 6.0 

110 FlRl 3 

115 t.lR2 53 3 6.0 

120 MR2 3 

Totals 

Average Number of Organisms per 100 m: = 0 

Developmental 
Scientific Name (family)/Common Name (species) Stage 

No fish eggs, larvae or juveniles collected. 

No fish eggs, larvae or juveniles collected. 

No fish eggs. larvae or juveniles colleited. 

No fish eggs, larvae or juveniles collected. 

No fish eggs. larvae or juvenlles collected. 
No fish eggs, larvae or juveniles collected. 

No fish eggs, larvae or juveniles coliected. 

No fish eggs, larvae or ,juveniles collected. 
No fish eggs. larvae or juvenlles collected. 

No fish eggs, larvae or juveniles collected. 

No fi jh eggs, larvae or juveniles collected. 

No fish eggs, larvae or juveniles collected. 

Refer to Figure. 3E-2 for location 
** In one-half sample 

Number 
Counted* 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

.o 
0 - 
0 

Nwnber 
per loo3 
Meters 



' 
TABLE 3 ~ - 2 5  

. - -r . - . 
. . ICHTH'YOPLANKTON DATA FROM LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 

ON MARCH' 28., 1978 

Sample 
Number ~ o c a  t ion*' .  

155 LM1-A -- 
165 LM1 -A 

125 LMl -C 

140 LM1-C 

130 LMZ-A 

145 LMZ-A 

150 LM2-C 

135 LI.12-C 

175 MRI 

170 MR1 

160 ' MR2 

. l a 0  MR2 
To ta ls  

Total, No. Levels Water Tem- 
Deprh Sampled pera tu re  . ( O C )  

Average Number o f  Organisms per  100 m3 - 0  

Sample. 
Volume 
~ e t e r s ~  

43.0 

43.0 

41.4 

43.3 

43.8 

42.9 

45.7 

45.4 

60.3 

71.6 

50.0 

45.9 
576.3 

. S c i e n t i f i c  Name ( fami ly) /Conon Name ( s p e c l e s l  

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs. la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs, la rvae  o r  juveni les-col  lected,  

No f i s h  eggs, la rvae  o r  juven i les  collected.. 

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs, la rvae  o r  j u v e n i l e s  co l lec ted .  

No f l s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f l s h  eggs, la rvae  o r  j u v e n i l e s  co l lec ted .  

Number 
Developmental Number per. 100, 

Stage CounteQ* ,. l . leters~ 

0  

-- 
Refer t o  F igure 3E-2 f o r  l o c a t i o n  

* I n  one-hal f  sample 



TABLE 3E-26 

ICHTHYOPLANKTON DATA FROM LAKE MCKELLAR AND THE MISSISSIPPI RIVER 
ON APRIL 5,,'1978 

Number 

Sample 
Number Locat ione - 

235 LMl-A 

240 LMl-A 

200 LMI-c 
225 LMl-C 
230 LM2-A 

190 LM2-A 

185 LMZ-C 

195 LMZ-C 

220 MRI 

215 . MRl 

205 MR2 

210 MR2 . 
To ta l  

Tota l  
Depth 

48 

No. Levels 
Sampled 

Sample . . 

Water Tem- Volume Developmental. 
pe ra tu re  (YL i le ters3 Scientific Nave (family)/Comon Name (species) Stage 

No f i s h  eggs, la rvae  o r  juven l les  co l lec ted .  

NO f i s h  eggs, la rvae  o r  juven l les  co l lec ted .  

Catostomidae/sucker ( fami l y  ) Mid-pro larva 
No f i s h  eggs, la rvae  o r  juven i les  col lected.  

No f i s h  eggs, la rvae  o r  juveni les.  co l lec ted .  

No f i s h  eggs, la rvae  o r  juven i les  co.llected. 

No f i s h  eggs. la rvae  o r  juven l les  co l lec ted .  

No f i s h  eggs, la rvae  o r  juven l les  co l lec ted .  

No f i s h  eggs, la rvae  o r  juven l les  co l lec ted .  

NO f ~ s h  eggs, la rvae  o r  juven i les  col lected.  
No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

NO f i s h  eggs. la rvae  o r  juven l les  co l lec ted .  

Average Number o f  Organisms per  100 m3 = 0.3 / 

Number 
Counted** - per 190; 

. Meters 

. . 

Refer t o  F igure 3E-2 f o r  l o c a t i o n  
* I n  one-hal f  sample 



TABLE 3E-27 - . - -. - -. . -. . - .  

ICHTHYOPLANKTON DATA FROM LAKE MCKELLAR AND THE M I S S I S S I P P I  RI.VER 

ON APRIL  11 ,  1978 

Sampl e Total No. Levels Hater Tem- 
Number Location* ~ e p t h  . Sampled . perature CDCL -- 
250 LMI-A 4 7. 3 15.0 
280 LMl -A 3 . . 

29 275 U11 -C 3 15.5 

260 ClRl 4 5 3 15.2 

300 MRl 

255 MR2 50 3 15.0 
290 MR2 3 ' 

Totals 

Average Number of Organisms per 100 d3 = 12.7 

Sample 
Volume 
Meters3 

46.2 

44.6 
46.3 

Scientific Name (family)/Comnon Name (species) 

.~yprlnidae/flinnow 
No fish eggs. larvae or juveniles collected. 
Cl upeidae/Gizzard shad, Threadf in shad, 
Skipjack herring 

Cyprinidae/Carp 
CyprtnidaelCarp 

Catostomidae/Sucker (famlly) 
Catostornidae/Sucker (family) , 

Cyprinidae/Carp 
CyprinidaelCarp 

CyprinidaelCarp 

CyprinidaelCarp 

Cyprinidae/Carp 
~yprinidae/~arp 

CyprinidaelCarp 
CyprinldaelCarp 

CyprfnldaelCarp 

Cyprinidaelca'rp 
CyprinidaelCarp 

No fish eggs, larvae or juveniles collected. 

Cyprinidae/Carp 

No fish eggs, larvae or juveniles collected. 

Developmental Number per 100 
Stage .. Counted** . ~ e r e t - 2  , 

Late-pro1 arva 1 
Late-prolarva 1 
Etid-prolarva 1 

Early-postlarvae' 11 

Mid-prolarvae 5 . 

Late-prolarva 

Mid-prolarva 

Late-pro1 arvae 
Early-postlarvae 

Late-prclarva 

Early-postlarvae 

Mid-prolarva 

Refer to Figure 3E-2 for location . 

** In one-half sample 



Sample 
Number Location* 

340 LM1 -A 

345 LMl-A 
310 LMl -C 

325 LMl -C 
330 , LM2-A 

31 5 LM2-A 
3 05 LM2-C 

355 LM2-C 

335 MRl ; 

TABLE 3E-28  

ICHTHYOPLANKTON DATA FROM LAKE MCKELLAR AND THE MISSISSIPPI R IVER 
ON APRIL  1 8 ,  1 9 7 8  

Total No. Levels 
Depth Sampled ' 

- - Sample . . 
Water. Tan- Volume ~evelo~mental Number . Per .!3J3 

perature (OIL leterr3 Scienti f ic ~~at!~e~~~m_i>)/Comnon Nane (species Stafle . -* 

Totals 

Average Number of Organisms per 100 m3 9.1 

~atostomldae or CyprinldaeISucker or Minnow 

~atostomidae/Sucker (family) 
~atostomidael~ucker (family) ' 

CyprinldaeIMinnow group 

C~prinldae/Minnow (probably Notropls sp.) 

Cyprlnldae/Minnow group 

No fish eqgs, larvae or juveniles collected,. 
No fish egqs, larvae or juveniles collected. 
No fiah eggs, larvae or juvenlles collected. 

Catostomidae/Sucker (probably C a r ~ r o i d e d  
Ictiobusl 

58.0 NO fish eggs. larvae or juveniles collected. 
63.0 Catostomidae/Sucker (probably Carproides or 

Ictiobus] 
Catostomldae/Sucker (family) 
ClupeidaeIGizzard shad, Threadfin shad, 
Skipjack herrlng 

Cyprl nldaelcarp 

Percidae/Perch (probably Stizostedian sp.) 

57.9 CatostomidaeISucker (probably Carproides or 
IctioLes sp.) 

Catostomidae/Sucker (family) 

Catostomidae/Sucker (family) 

Clupeidae/Gizzard shad, Threadf in shad. 
Sklpjack herrlng 

Cyprl nldaelcarp m 

Early-postlarva 1 

Late-prolarvae 3 
Early-postlarva 1 

 id-prolarva 1 

Early-postlarva 1 

Earl y-post1 arva 1 
0 
0 

0 

Early-postlarva 1 

Mid-prolarva 1 

Early-pos tlarvae 4 

Early-pos tlarvae 2 

* Refer to Figure 3E-2 for location 
** In one-half sample ' 



TABLE 3E-29 

1CHTHYOPLANKTON.DATA FROM 'LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 

- ON APRIL 25, 1 9 7 8  I 

Sample 
tiumber Locat ionC 

365 LM1-A 

395 LMl -A 

390 LMl -C 

370 Lnl-C 

400 . LM2-A 

375 LM2-A 

365 U42-C 

380 LM2-C 

405 MRl 

420 MRl 

41 5 MR2 

To ta l  No. Levels 
Depth , Sampled . 

34 3 

3 

17 2 

2 

4 0 3 

3 

36 3 

3 

38 3 

Water Tan; 
pera tu re  ( C) 

15.0 

To ta ls  

Average Number o f  Organf sms per  100 m3 = 5.4 

Sample 
Vo 1 ume 
~ e t e r s 3  

46.8 

44.2 

19.4 - 
22.0 

47.7 

45.9 

47.9 

50.3 

60.1 

.Scientific '~ame (fami ly)/Comnon Name (species) 

~ato.stom1 dadsucker  ( fami ly  ) 

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

NO f i s h  eggs, la rvae  o r  j u v e n l l e s  co l lec ted .  

CyprinldaeICarp 

No f i s h  eggs, la rvae  o r  juven l les  co l lec ted .  

No f l s h  eggs, la rvae  o r  juven i les  co l lec ted .  

ti0 f i s h  eggs, la rvae  o r  j u v e n i l e s  col lected.  
~ l u ~ e i d a e / ~ i  zzard shad; Threadf i n  shad. 
Sklp jack h e r r i n g  
CyprlnldaeIMi nnow group 

No f i s h  eggs, la rvae  o r  j u v e n l l e s  co l lec ted .  

Catostomldae/Sucker ( fami l y )  

Catostomidae/Sucker ( faml l y )  

Cyprinidae/Carp 

Cyprinidae/Carp 

~ a t o s t o m i d a e / ~ u c k e r  ( f a m i l y )  

CyprlnidaelCarp 

Cyprl n l  daelMl nnow group 

perctchthyldae/White, Yellow o r  S t r l p e d  bass 

 evel lop mental Number . 
Counted** Stage 

Late-pro larva 1 

0 

0 

0 

Late-pro larva 1 

0 

0 

0 

Ear l y -pos t la rva  1 

Ear l  y-post larva 1 

0 .  
Late-pro larva , 1  

Ear ly-post larva 1 

Mid-prolarva 1 
Late-pro larvae 2 

~a t -1~-pos t la rv 'ae  2 

Mid-pro larva 1 
Late-prolarvae 2 

Mid-post larva 1 
15 

Number 
per  1003 
Meters - 

4 

Refer t o  F igure 3E-2 f o r  l o c a t i o n  
" I n  one-half sample 



TABLE 3E-30  

ICHTHYOPLANKTON DATA FROM.-LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 
ON MAY 1, 1978 .-. 

Sample . To ta l  No. Levels Water Tem- 
Number -+ . Depth . Sampled ' .  perature (?c)- 

445 LM1 -A 4 0 "  3 15.5 
. . 

470 LM1 -A 3 

435 LM2-A 44 3 17.0 

465 LM2-A 3 

425 LM2-C 40 3 17.0 

460 W2-C 3 

455 MRI 46 ' 3  14.0 

480 MRl 3 

To ta ls  

Averaqe Number per  Organisms per  100 m3 8.0 

Sample 
Volume 
~ e t e r s 3  

42.2 

42.5 

Developmental.   umber 
'. S c i e n t i f i c  Name (family)/Comnon Name (species) Stage Counted*' 

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  0 

Clupeidae/Glzzard shad, Threadf in  shad, Ear l y -pos t la rva  1 
Sklp jack h e r r i n g  

No f i s h  eggs, l a r v a e  o r  juven i les  co l lec ted .  0 

Centrarchldae/Sunfish (family) Late-pro larvae 4 

Clupeidae/Glzzard shad, Threadf ln  shad, . Ear ly-post larvae 12 
Skip jack h e r r l n g  

No f l s h  ejgs, '  l a rvae  o r  juven i les  co l lec ted .  . 0  

NO f t s h  eggs, la rvae  o r  juven i les  co l lec ted .  0 

No f l s h  eggs, la rvae  o r  juven i les  co l lec ted .  0 

No f l s h  eggs, la rvae  o r  juven i les  col lected. .  0  

Catostomidae/Sucker ( f a m i l y )  Ear ly-post larva 1 
' ~ l  upeldae/Gi zzard shad, Threadfin shad, Ear l y -pos t la rva  1 
Skip jack h e r r l n g  

Catostomldae/Sucker ( f a m i l y )  ' Late-pro larvae 2 

Catostomidae/Sucker ( f a m i l y )  Ear ly-post larva 1 

Catostomldae/Sucker ( fami l y )  Mid-prolarvae 2 

Catostomldae/Sucker ( fami ly)  Ear ly-post larva 1 
. . 25 

Number : 

per  10s) 
Meters 

Refer t o  F igure 3E-2 f o r  loca t ion .  
** In  one-,ha1 f sample 



Sample 
Number Locat iont  

495 LMl -A 
520 LH1 -A 

535 - .  .... LM1 -C 
500 LM1 -C 

525 LM2-A 

485 LM2-A 

540 MR1 

530 MR2 

51 5 MR2 
To ta ls  

.TABLE 3E-31 - 
ICHTHYOPLANKTON DATA FROM LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 

ON M A Y  7, 1978 

Tota l  
Depth 

Sample 
No. Levels Water Tem- Volume 

Sampled pera tu re  (OC) &ters3 

3 16.0 49.1 

3 53.1 

2 16.0 34.2 

2 37.9 

3 18.0 56.0 

3 53.8 

Average Number o f  Organisms per  100 m3 8.0 

Number 
Developmental Number Per loo3 

. S c i e n t i f i c  - Name (fami ly)/Comnon Name (species) Stage Countedt* &E!L 

No f i s h  eggs, la rvae  o r  juven i les  co l lac ted .  
No f i s h  eggs, la rvae  o r  juven i les  co l lec ted ,  

No f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  

No f i s h  eggs. la rvae  o r  juven i les  co l lec ted .  . 0 

CentrarchidaeISunfish ( fami l y )    id-prolarvae . 2 . 7 

CentrarchidaeISunflsh. ( f a m i l y )  Mid-prolarvae 12 . 4 5  
Clupeldae/Gl n a r d  shad, Threadf in  shad. Early-pos t l a r v a e  2 7 7 
Skip jack h e r r i n g  
No f i s h  eggs. la rvae  o r  juven i les  co l lec ted .  0 

NO f i s h  eggs, la rvae  o r  juven i les  co l lec ted .  0 

CatostomidaelSucker ( fami l y )  Mid-prolarvae 4 16 

Centrarchidaelsunf ish ( f a m i l y )  Mid-pro larva 1 4 

PercidaelPerch ( fami l y )  Late-pro1 arva 1 4 

CatostomidaelSucker ( fami ly)  Hid-post1 arva 1 4 

Hlodontidae/Mooneye ( f a m i l y )  

CatostomidaeISucker (fami 1 ~ )  

* Refer t o  F igure  3E-2 f o r  l o c a t i o n  

* I n  one-hal f  sample 



Sample 
Number ~ o c a  t ion*  - --- 
575 LMl -A 

W 
m 
I 570 LMZ-C 

Cn 
a, 550 LMZ-C 

565 11R1 

585 ElRl 

595 MR2 

600 MR2 
To ta l  

TABLE 3E-32 

ICHTHYOPLANKTON DATA FROM LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 
ON MAY 16, 1978 

Total  
Depth 

40 

Sample Number 

No. Levels Water Tern; lfolume Devel oomental Number Per 1 C03 
Sampled pera tu re  ( C 1  Meters3 S c i e n t l  f l c  Name (fami ly)/Comnon Name (species) Stage Countede* EleterS 

46.9 Catos tomldae/Sucker Mid-pro larva 1 4 
3 19.5 

Hlodontidae/Goldeye Ear ly-pro larva 1 4 

43.9 No f i s h  eggs. la rvae  o r  juven l les  co l lec ted .  0 
3 

42.2 No f i s h  eqgs, la rvae  o r  juven l les  co l lec ted .  0 
3 20.0 

44.5 No f l s h  egas, la rvae  o r  j u v e n i l e s  co l lec ted .  0 3 
47.2 Centrarchidae/Crapple; Pomoxls sp. Ear ly -pos t la rva  1 4 

3 20.0 
47.8 Catostomidae/Sucker Ear l y -pos t la rva  1 4 

3 
Clupeidae/Gizzard shad, Threadf i n  shad. Ear ly-post larvae 2 8 

Skip jack h e r r i n g  

Sciaenidae/Freshwater drum Mid-pro larvae 5 21 

48.0 Polyodontidae/Paddlef l s h  Mid-post larva 1 4 
3 20.0 

49.0 Polyodontidae/Paddlefish Mid-post larva 1 4 
3 

50.8 NO f i s h  eggs. l a r v a e  o r  juven l les  co l lec ted .  0 
3 

56.3 No f l s h  eggs, la rvae  o r  juven i les  co l lec ted .  0 
3 

57.8 NO f i s h  eggs. l a r v a e  o r  juven i les  co l lec ted .  0 
3 16.0 

55.8 No f i s h  eggs. la rvae  o r  juven i les  co l lec ted .  0 
3 -590.2 I T  

3 
Average Number o f  Organisms per  100 m a 4s4 

* Refer t o  Figure 3E-2 f o r  l o c a t i o n  

!* I n  one-hal f  sample 



TABLE. fl 3E-33 

ICHTHYOPLANKTON DATA FROM LAKE MCKELLAR AND THE MISSISSIPPI RIVER 

ON MAY 23, 1978 

Sample 
Water Volume. 

pera tu re  ( " C l  Neters3 ' 

. . 
' Devel opmental Number: 

Sc ien t l  f l c  Name (famlly)/Comnon Name (species) Stage Counted ** 

Number per  1003 

Meters 
. - 
4 " 
4 

21 

Tota l  , 

Depth 
No. Levels 

Sampl td 
Sample 
Number Locat ion* 

61 0 W l  -A ~dtostomldae-~~~rlnldae/~ucker o r  Minnow Late-pro larva 1' ' " 

Centrarchldae/Sunflsh ( faml l y )  Late-pro larva 1 
Clupeldae/Glzzard shad. Threadf ln  shad, Ear ly-post larvae 5 ' 

Skipjack h e r r l n g  

Cyprl nldae/Carp Late-pro1 arva 1 
Hfodont ldaelMooneye Mid-postlarva 1 

Eggs (unknown) 3 

Catos tomldae/Sucker Late-pro larva 1 

Centrarchidae/Sunflsh ( faml l y )  Late-pro larvae 2 

Clupeldae/Gizzard shad, Threadf ln  shad, Ear ly-post larvae 6 
Skip jack h e r r l n g  

~ g g  iunknown) 1 
Clupeidae/Glzzard shad. Threadf ln  shad, Ear ly-post larvae 5 
Skip jack h e r r i n g  

Sclaenidae/Freshwater drum 1 

ClupeldaelGlzzard shad. Threadf l n  shad,. Ear ly-post larvae ' 7 
Skip jack her r lng  

Centrarchidae/Sunflsh ( f a m i l y )  Late-prolarvae 4 

Clu?eidae/Glzzard shad, Threadf ln  shad, Early-pos t l a r v a e  , I8  
Skip jack h e r r l n g  

Centrarchldae/Sunf l s h  ( fami l y )  Late-prolarvae 5 

Clupeldae/Glzzard shad, Threadf ln  shad, Early-pos t l a r v a e  9 
Skip jack her r ing  

PerclchthyldaeIWhite, Yellow o r  S t r l p e d  bass. Ear ly-post larva . 1 

Centrarchldae/Sunfish ( f a m l l y )  Late-prolarvae 4 

Clupeidae/Gizzard shad, Threadf ln  shad, Ear ly-post larvae 3 
Skip jack h e r r l n g  

Centrarchidae/Sunf i s h  ( f a m l l y )  Late-pro larvae 4 
Clupeidae1Gizzat-d shad. Threadf in  shad, Ear ly-post larvae 4 
Skip jack h e r r i n g  

Catostomidae-Cyprlnldae/Sucker o r  Mlnnow ' Ear ly-post larva 1 

Centrarchidae/Sunflsh ( f a m l l y )  Late-pro larva 1 
Clupeldae/Gizzard shad, Threadf in  shad, Ear ly-post larvae 4 
Skip jack h e r r i n g  . 
Clupediae/Glzzard shad, Threadf in  shad. Ear ly-post larvae ' 6 
Skfpjack her r fng  



TABLE 3E-33 (Continued) 

' Sample Number 
. . 

Sampl e To ta l  . No:. Levels Water Tm; Volume . . ' ' . 
Developmental Number p e r .  loo3 

Numb& Location? Depth . ' Sampled pera tu re  ( C l  ~ e t e r s 3  S c i e n t i  f i t -  Name ( f a m i l y  )/Comnon Name (species) Staqe Counted* bleters - 
635 HR2 18 .O 50.5 : ~ a t o s t o m i d a e / ~ u c k e r  Late-pro larva . 1 ' 4 48 

. . Cl upeidae/Gizzard . shad, Threadf i n  shad. Ear l y -pos t la rva  1 ' . 4  
Skip jack h e r r i n g  

Cyprinidae/Carp Late-pro1 arvae 2 s 
Cygr i  nidae/Minnow Late-pro1 arva 1 2 '  

43.1 . Clupeidae/Gizzard shad. Threadf in  shad, Ear l y -pos t la rva  1 5 
645 MR2 Sktp jack h e r r l n g  

.. ' Sctaenf dae/Freshwater drum 
5 - Mtd-prolarva 

556.8 I mi- 
Tota ls  

-. . . . 

Average ::umber o f  Organtsms per  133 m3 = 33.1 

Refer t o  F igure 3E-2 f o r  l o c a t i o n  

n I n  one-half sample 



Location* 

L n l  -A 

LMl -C 

- -  TABLE 3E-34 

ICHTH'YOPLANKTON. DATA 'FROM .LAKE MCKELLAR AND THE M I S S I S S I P P I  -RIVER 

, . ON MAY 31, 1978 

Sample , Number 
To ta l  ' No. Levels Water Tem- Volume ' . Oeve~lopmental Number per  100 

Stage. Counted++ #eters3 Depth Sampled pera tu re  (OCL ~ e t e r s ~  S c l e n t i f  ic..Name (famlly)/Comnon Name (spectes) - - 

680 W2-C 

700 MRl , 36 
720 HR1 

ClupeldaelGlzzard shad. Sklp jack herrtng, 
Threadf in  shad 

HiodontidaelMooneye (faml l y )  
Sciaenldae/Freshwater drum 
ClupeidaeIGlzzard shad. Sk ip jack  herr ing.  
Threadf ln  shad 

CyprintdaeIMlnnow 

Sclaenldae/Freshwater drum 

Egg (unknown) 
ClupeidaelGlzzard shad, Threadf in  shad, 
Sktpjack h e r r i n g  

CyprintdaelCarp 

Sciaenidae/Freshwater drum 

CentrarchidaeISunflsh ( f a m l l y )  

ClupeidaelGizzard shad, Threadf i n  shad, 
Skip jack h e r r i n g  

Sciaenidae/Freshwa t e r  drum 

Centrarchidae/Sunfish ( f a m l l y )  

Clupeldae/Gizzard shad. Threadf ln  shad. 
Skip jack h e r r i n q  

Sclaenldae/Freshwater drum 

CentrarchidaeISunflsh ( f a m l l y )  

Clupeidae/Cizzard shad, Threadfln shad, 
Sklp jack h e r r i n g  

Sciaenldae/Freshwater drum 

Centrarchidae/Sunflsh 

Percldae/Perch (St izostedton sp.) 

Sciaenidae/Fres hrrater drum 

Sclaefildae/Freshwater drum 

Sclaenl daelFreshwater drum 

No f i s h  eggs, l a r v a e  o r  juven i les  co l lec ted .  

ClupeldaeIGlzzard shad 

Cyprt n l  dae/Hi nnow - -  -- - -  

Early-pos t l a r v a e  

Late-pro1 arva 
Mi d-pro1 arva 

Early-pos t l a r v a e  

Late-pro1 arva 

Ear ly-pro larvae 

Mid-pro larva 

La te lp ro la rvae  

Ear l y -pos t la rva  

La te-pro larva 

Late-pro larva 

t.!ld-pos t l a r v a  

Ear ly-pro larvae 

Mid-prolarvae 

Mld-pro larvb 



TABLE 3E-34 (Continued) 

Sarnpl e 
Sample ~ o t a i  . No. Leve1.s Water Tem- . Volume': 1 
Number .Location* . DeDth . . Sampled.' perature. ('CL Meters3 .Sc ten t i  f i c  Name. [fami ly)/Conmion Name (species 1 

22.0 59.3 Clupetdae/Gizzard shad, Skipjack herring, 
Threadf tn  shad 

. . 
. Cyprtnldae/Carp 

Cyprintdae/Carp 

710 MR2 . ' .  . 3  , . .68.3 Catostornldae/Sucker 
Clupeidae/Gtzzard shad, Threadftn shad. - Sktpjack herr ing 

,559.9 . - Totals 

Averacle Number o f  i?rnanism per 100 m3 - 22.5 

Developmental Number 
Stage Counted** 

Number 
per lG03 
Meters 

. . 10. 

Refer t o  Figure 3E-2 f o r  locat ion  
** I n  one-half sample 



TABLE 3E-35 

ON JUNE 8, 1978. (A.M.) 

Sample 
'To ta l  No. Levels Water Tem-. Volume . Developmental Number 
Oepth Sampled . .peratt ire. ('CL klet6rs3 . S c l e n t l f l c  .Name (famlly)/Comnon Name (species) Stage Counted** 

Sample 
Number Location* . . -- 

765 LM1 -A 

per 1 m 3  
Meters 

CatostomidaeISucker ( fami l y )  

Clupeidae/Gizzard shad. Threadf ln  shad. 
Sklp jack h e r r i n g  

Sciaenldae/Freshwater drum Early-pos t l a r v a  

Late-pro1 arva 
Ear ly-post larvae 

Catostomtdae/Sucker ( fami ly)  
cllipeidae/G'izzard shad. Threadf i n  shad, 
Skip jack h e r r i n g  

ClupeidaeIGizzard shad. Threadf in  shad. 
Skip jack h e r r i n g  

Clupeidae/Glzzard shad. Threadf ln  shad. 
Skip jack her r lng  

Clupeidae/Glzzard shad, Threadfin shad, 
Skip jack h e r r i n g  

ClupeidaeIGizzard shad, Threadf in  shad. 
Skip jack h e r r l n g  

Sciaenldae/Freshwater drum Early-pos t l a r v a  

Late-pro larva 

Ear ly-post larvae 
Centrarchidae/Sunfish ( fami l y )  

Cl upeldae/Gizzard shad, Threadf ln  shad. 
Sklp jack h e r r i n g  

Sclaenldae/Freshwater drum Ear ly-post larvae 

Mid-post larva 

Late-pro larva 

Early-pos t l a r v a  

~ a r l y - p o s t l a r v a  

~ c i a e n i d a e / ~ r e s  hwater drum 

CentrarchidaeISunfish (probably Pomoxls sp.) 

CentrarchidaeISunfish (probably Pomoxls sp.) 

ClupeidaeIGizzard shad, Threadf in  shad, 
Skip jack b e r r l n q  

Clupeidae/Gizzard shad, Threadf in  shad, 
Skip jack h e r r l n g  

Sclaenldae/Freshwater drum Mid-pro larva 

Ear l y -pos t la rva  

Ear l y -pos t la rva  

Early-pos t l a r v a  

Sclaenldae/Freshwater drum 

Clupeldae/Gizzard shad. ~ h r e a d f l n  shad. 
Sklp jack h e r r l n g  

Sciaenldae/Fres hwater drum 



TABLE 3E-35 (Continued) 

Sample Number 
Sampl e To ta l  No. Levels Uater  Tem- Volume Developmental Number per loo3 
hmber  Location* Sampled pera tu re  (OC) ~ e t e r s 3  Sc len t l  f l c  Name (faml l y  ) lComon Name (species) Stage Counted*' Meters - 

3R1 36 3 24.0 59.6 ClupeldaelGlzzard shad Late-post larvae 3 - 10 
775 

ClupeldaelGlzzard shad, Threadf ln  shad, Mid-postlarvae 2 7 
Sklp jack h e r r i n g  \ 

. . 
. . 10 ' 

" ,  ~ c l a e n l d a e ~ ~ r e s h w a t e r  drum . . .Mid-pro lawae 3 

49.3 Catostomldae-CyprlnldaeISucker o r  Mlnnow Late-pro larva 1 4 - 3 780 tlRl 
ClupeldaelGlzzard shad Late-post larva 1 4 

Clupeidae/Glzzard shad, Threadf ln  shad, Ear ly-post larva 1 4 
Sklp jack h e r r l n g  J 

To ta ls  

Average ~ u m b e i  o f  Organisms per  100 m3 = 26.9 

SclaenldaeIFreshwater drum Late-pro larva 1 

64.0, ClupeldaelGlzzard shad . Late-post larvae ' 2 ' 

Clupeldae/Glzzard shad, Sklp jack herr lng,  Ear l y -pos t la rva  1 
Threadf l n  shad 

ClupeidaelGlzzard shad. Threadf in  shad, Ml d-post larvae 27 
Skip jack h e r r l n g  

HlodontldaeIGoldeye 1 

65 .3 '  ' ClupeldaeIGlzzard shad, Threadfln shad, Ear ly-post larva 1 
Sklp jack h e r r l n g  

- Scfaenldae/Freshwater drum Early-pos t l a r v a  1 
587.3 . -i§- 

-- - 

Refer t o  F igure  3E-2 f o r ,  l o c a t i o n  

** I n  one-hal f  sample 



TABLE 3E-36 

Number 
per 1003 
bieters 

Sample 
Total No. Lev,els Water Tem; Volume 

~ocation* Oepth Sampled.. . perature ( C 1  t4eters3. 

LM1 -A 3 0  3 24.0 37.1 

Developmental Number 
Staqe Counted" 

Sampl e 
Humber 

795 

Scientific Name (fami lyl/Comnon Name (species1 

ClupeidaeIGizzard shad, Threadfin shad, 
Skipjack herring 

HiodontidaelGoldeye 
ClupeidaeLGizzard shad 

Clupeidae/Gizzard shad, Threadf in shad. 
Skipjack herring " 

SciaenidaeIFreshwater drum 
CluneidaeIGi zzard' shad. Threadf in shad. 
Skipjack herring 

SciaenidaeIFreshwater drum 
ClupeidaelGizzard shad. Threadfin shad. 
Skipjack herring 

Percidae/Perch (probably Stizostedion sp. ) 
~entrarchidae/Sunfish (family) 

Clupeidae/Gizzard shad 
ClupeidaeIGizzard shad. Threadfin shad. 
Skipjack herring 

Cluoeidae/Gizzard shad. Threadf In shad, 
Skipjack herring, 

Cyprinidaelllinnow 

HiodontidaelGol deye 
PercichthyidaelWhite bass ' 

Sciaenidae/Freshwater drum 
Sctaenidae/Freshwater drum 
Centrarchldae/Pomoxis sp. 

~ent;archidae/~unfish (family0 

Clupeidae/Gizzard shad . 
Clupetdae/Glzzard shad. Threadfin shad, 
Skipjack herring 
CluneidaelGizzard shad, Threadf in shad, 
Skipjack herring 

SciaenidaeIFreshwater drum 

LMl -C 14 2 24.0 . 30.8 



TABLE 3E-36 (Continued) 

Sample 
Total No. Levels Water Tem- ' Volume 
Depth . .  Sampled , perature (OCL ... Meters3 

34 3 24.0 43.8 

Nutrber 
per 10a3 
tkters - - 
169 

16 

27 

37 

Developmental Number 
S t a ~ e  . CounteGC. -- - 

Farly-postlarvae 37 

Mld;postl~rv~c 4 . 
Late-9ostlarvae G 
Early-postlarvae 8 

Sclentlflc Name (famlly)/Comnon Name (spectesl 
Ccntrarchidac/Sunf lsh (faally) 

CcntrarchldaeISunfish (famlly) 

Clupeidae/Gizzard shad 

Clupeidae/Gizzard shad, Threadfln shad, 
Skipjack herrlnq 

CluneldaelGlizard shad. Threadfln shad. ' 

Skipjack herrlng 

Percldac/Perch (Stlzostedlon sp.) . . 
Sciaenidael~reshwater drum 
Centrarchldae/Black crapple 

Centrarchidae/Sunflsh (probably Panoxis sp.) 

Centrarchldae/Sunfish (faml l y )  

Clupeidae/Gizzard shad 

Cl upeldae/Gizzard shad, Threadf ln shad, 
Skipjack herring 

ClupeidaelGizzard shad. Threadfln shad. 
Sklpjack herrlng 

Sciaenidae/Freshwater drum , 

Centrarchldae/Pomoxis sp. 

Clupeldae/Slzzard shad. Threadfln shad, 
Skipjack herring 

Clupeidae/Glzzard shad. Threadfln shad. 
Sklpjack herring 

Sciaenidae/Freshuater drum 

ClupeidaeIGizzard shad, Threadfln shad, 
Skipjack herring 

Clupeidae/Girzard shad, .Threadfln shad. 
Sklpjack herrlng 

~ciaenidae/Freshwater drum 

Catostomidae-Cyprinidae/Sucker or t~llnnow 

Clupeidae/Gizzard shad. Threadfln shad. 
Skipjack herring 
ClupeidaelGizrard shad. Threadfln shad, 
Skl pjack herring 

Clupeldae/Glzzard shad. Threadfln shad, 
Skipjack herrlng . 

Clupeidae/Gizzard shad, Threadfln shad, 
Sklpjack herrlng 

Scl aenl dae/Freshwater drum 

Sam21 e 
' . Number . 

830 
Location* ' 

LM2-c 

Late-prolarva 1 

Early-pos tlarvae 3 790 NRl 3 

Totals 

Average Number of Organisms per 100 m3 129.6 

r - 
+ Refer to Figure 3E-2 for locatlon 

In one-half simple 



TABLE 3E-37 

ON JUNE 15, 1978 

Sample 
Water Tem- Volume 

perature ("Cl ~ e t e r s 3  

Number 
Devel opmental Number per 1CO 

Stage Counteb* tleters3 
Sar:le Total 

' :;mber Location* DFpth ' 

No. Levels 
. Sampled Scientific Nane (famlly)/Comnon Kame (spec1esl 

Sciaenidae/Freshwater drum 

Sciaenidaelfreshwater drum 

Egos (unknorin) 

Clupeidae/Gizzard shad. Threadfin shad. 
Skipjack herring 

Clupeidae/Glzzard shad, Threadftn shad, 
Skipjack herring 

Sciaenidaelfreshwater drum 

Eggs (unknown) 
Sciaenidae/Freshwater drum 

Eggs (unknown) 

SciaenidaeIFreshwater drum 

Eggs (unknown) 
SciaenidaeIFreshwater drum 

CentrarchidaeIPomoxls sp. 

ClupeidaeIGizzard shad 

Centrarchldae/Pmoxis sp. 

Clupeidae/Gizzard shad, Threadfin ;had, 
Skipjack herring - 

ClupeidaeIGizzard shad 

ClupeidaeIGizzard shad. Threadfln shad, 
Skipjack herring 

Clupeid3elGizzard shad, Threadfin shad. 
Skipjack herring 

Sciaenidaelfreshwater drum 

~ciaenida.e/~reshwater drum 
SclaenldaeIFreshwater drum 

Sclaenidaelfreshwater drum 

880 LX2-C 

875 MRl 36 Late-postlarvae 2 7 
Early-pos tlarvae 2 7 

Mid-prolarva 1 3 

Late-pro1 arva 1 3 
Early-postlarvae 9 50 

Mid-oostlarvae 2 P . -. 



TABLE 3E-37 (Continued) 

Sample. . To ta l  . . Number Location* &@!! - 

Totals  

Sample ' Number 
No. Levels Water Tern- Volume Developmental Number per  loo3,  
.sampled.. pe ra tu re  (OC), Meters3 ' S c i e n t i f i c  .Name ( f a m i 1 y ) j ~ o m n  .Name (S~ec ieS)  Stage Countede*. t.leters. 

'57-2 ' ~ a t o s t o m i d a e / ~ u c k e r  ( fami ly)  Late-pro larva 1 ' 3  
3 - 

. . 
C1upeidae:Gizzard shad. Threadf in  shad. Mid-pos t l a r v a  1 3 .  

Skip jack .he r r ing  

SciaenidaeIFreshwater drum  ate-prolarva 1 3 
. . ~ i te-pro la;vae.  4 . ' .13 24.3 . '60.7 ~ c i a e n i d a e l ~ r e s h w a t e r  drum 3 
59.7 ~ l u ~ e i d a e / ~ i z z a r d  shad. Threadf ln  shad, Ear ly-post larvae .2  

7 " - 
Skip jack h e r r l n g  

Clupefdae,'GizzarG shad, Threadf ln  shad. Hid-post larvae 2 7 
Skip jack h e r r i n g  . - 

' ' Sciaenidae/Freshwater drum Ear ly-post larvae 2 7 .  

. . ~ c i a e n i d a e / ~ r e s h w a t e r  drum Hid-post larvae 3 . 1 0 '  
587.6 99 

Average Number o f  Organisms per  1M f 33.7 

W ' 

rn 
I * Refer t o  F igure 3E-2 f o r  l o c a t i o n :  
m 
03 I n  one-half sample 



TABLE ,3E-38 

- 
'' S U W R Y  OF TOTAL ICHTHYOP~ANKTON CATCH I N  LAKE MCKELLAR AND THE M I S S I S S I P P I  R IVER FROM 

APRIL  5*  TO JUNE 1 5 ,  1 9 7 8  

. . Transect: 
Total Volurne (CS): 

Wl-A** 
1031 - 2  

Total No. . Average No. . 
Counteq per 100 3 

. ' ~ n l  - p a  U(2-A** 
799.9 1051.4 

ota verage 0. ota 0. verage 0. ' kls b r  100 S 'couAt!q ier 100 $ 

UU-C** 

Total No. Average No. 
Counted1 per 100 m3 Taxon 

Catostomidae 
Carpsucker/Buffalo 
Fami ly 

Catostomidae or Cyprinidae 

Centrarchidae 
Crappie 
Sunfish Family 

Clupeidae 
Gizzard shad/Threadfin 
shad/Skipjack herring 

Gizzard shad 

Cyprinidae 
Carp 
Minnow group 
Shiner subgroup 

Hiodontidae 
Family 
Goldeye 
Mooneye 

Percichthyidae 
Fami 1 y 

Percidae 
Fami 1 y 
Sauger/'rlalleye 

~olydontidae 
Paddlef ish 

Sciaenidae 
freshwater drum 

Eggs (unknown) 

TOTALS 

(Continued) 



TABLE' 3E-38 (Continued) 

Transect: MRl** MR2** To ta l  
To ta l  Volume (m3): 1298.2 1343.0 6549.9 

T o t a l  No. Average No. T o t a l  No. Average No. To ta l  No. Average No. Percent 
Taxon Countedt p e r  100 m3 Counted1 p e r  100 m3 Countedt p e r  100 ms Total  No. 

Catostomidae 
Carpsucker/Buf.falo 
Fami 1 y 

2 0.3 4 0.1 0.8 ' ,  Catostomidae o r  Cyprinidae 

Centrarchidae 
Crappie 
Sunf ish Family 

C l ~ p e i d a e  
Gizzard shad/Threadfin 

shad/Skipjack h e r r i n g  
Gizzard shad 

Cyprinidae 
Carp 
Minnow group 
Shiner subgroup 

Hiodontidae 
Family 
Goldeye 
Mooneye 

Perc ichthy idae 
Fami 1 y 

Percidae 
Family 
SaugerMal l G e  

Polydontidae 
Paddlef ish 

Sc.iaenidae 
Freshwater drum 

Eggs (unknown) 

TOTALS 

* No i ch thyp lank ton  present  i n  c o l l e c t i o n s  o f  March 15, 22 and 29. 

** Refer t o  F igure 3E-2 f o r  l o c a t i o n  

Summation o f  count; o f  h a l f  o f  each sample. 



. . 

3E. 3.1.2.2 DISTRIBUTION OF ICHTHYOPLANKTON AMONG SAMPLING STATIONS 

The dif ferences i n  dens i ty  (number per 100 square meters) o f  major groups' of 

ich thyop l  ankton between sampl i n g  1 ocations were s t a t i s t i c a l  l y '  exami ned us i  ng 

the non-parametric Ktuskal-Wal 1 i s  t es t .  (44) This t e s t  i s  analogous t o  the 

one-way analysis o f  variance, bu t  i t  does no t  requ i re  the assump- 

t i o n  o f  normal ly -d is t r ibu ted data, which most probably i s  v i o l a t ed  by data on 

the d i s t r i b u t i o n  o f  aquat ic  animals. Comparisons were made using data from 

a l l  s ta t ions  over the t ime per iod  i n  which the taxon o f  i n t e r e s t  was co l lec ted.  

Dates were considered rep1 i cates , whi 1 e a1 1 data from dupl i c a t e  tows were 

1 umped. 

Because o f  the  i r r e g u l a r  d i s t r i b u t i o n  o f  ichthyoplankton, a number o f  data 

sets i n d l  uded la rge  numbers o f  zeroes. These were t rea ted  as t i e s ,  and the 

t e s t  were su i t ab l y  adjusted, (44) b u t  the exact  p rec i  ? ion  o f  t h e .  probabi 1 i t y  

statements i n  some cases i s  questionable. It was assumed t h a t  e r ro rs  tended 

t o  be conservative ones, such t h a t  nominal ly s i g n i f i c a n t  d i f fe rences between 

locat ions were t r u l y  s i gn i f i can t .  

I n  the fo l l ow ing  comparisons, a t e s t  s t a t i s t i c  i s  ca lcu la ted f o r  t h e . s p e c i f i c  

data s e t  and compared t o  a c r i t i c a l  value. The c r i t i c a l  value i s  the minimum 

value o f  the  t e s t  s t a t i s t i c  which al lows the conclusion t h a t  some loca t ions  

had greater  dens i t i es  o f  ichthyoplankton than others. The dec is ion l eve l  

used was 0.05, which spec i f i es  t h a t  the p a r t i c u l a r  data se t  i s  expected t o  

occur less  than 1 t ime i n  20 i f  on ly  random v a r i a t i o n  i s  i n  e f f ec t .  This 

i s  s u f f i c i e n t l y  u n l i k e l y  t h a t  i t  al lows the  conclusion t h a t  the  d i f fe rences 

are r ea l ,  no t  random occurrences. 

TOTAL CATCH 

The Kruskal-Wall i s  t e s t  f o r  d i f fe rences i n  densi ty  o f  t o t a l  ichthyoplankton 

between locat ions i s  summarized i n  Table 3E-39. The n u l l  hypothesis was 

t h a t  there  dre no d i f fe rences i n  dens i ty  o f  ichthyoplankton as a whole 

between the locat ions sampled. The t e s t  s t a t i s t i c  H1(adjusted f o r  t i e s )  



I 

TABLE 3E-39. 

KRUSKAL-WALLIS TEST OF THE DIFFERENCES I N  DENSITY (NUMBER PER 100 CUBIC METERS) OF 
TOTAL ICHTHYOPLANKTON BETWEEN LOCATIONS I N  LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 

Oate 
Location* 4/5 . 4/11 4/18 4/25 5/1 5/ 7 - 3 6/8 6/15 IRi 5/16 5/23 51 1 

LMl -A Density: 0 4.405 8.114 2.198 2.361 0 4.405 46.809 34.965 12.565 72.067 
55 39 65 380 Rank (R): 8.5 30.5 35 23 24 8.5 30.5 61 

LMl -C Density: 2.096 17.448 6.289 0 50.078 0 0 39.039 38.772 9.317 66.225 
Rank (R): 20 43 33 8.5 . 62 8.5 8.5 59 57 37 64 400.5 

LM2-A Density: 0 38.793 2.134 2.137 0 29.144 18.947 78.141 39.125 26.777 6.263 
60 51 32 424 Rank (R) :  8.5 58 21 22 8.5 52 45 66 

LM2-C Density: 0 17.094 0 0 0 0 4.124 32.644 20.0 26.059 6.711 
Rank (R): 8.5 '42 8.5 8.5 8.5 8.5 29 54 46 50 34 297.5 

MU1 Density: 0 1.638 1.693 3.759 . 2.833 11.550 0 20.690 3.398 22.039 37.511 
Rank (R): 8.5 18 15 28 2 5 38 8.5 47 27 49 56 324 . 

MR2 Density: 0 1.631 31.431 18.303 8.481 3.113 0 14.957 15.674 52.591 21.595 
Rank (R): 8.5 17 53 44 36 26 8.5 40 41 63 48 385 

L I i 
2) 0 = 1 - lEn,-l,lni(fni+j ' where Ti = ti3-ti; TI = 1320 

T, a 6 

3) Test S t a t i s t i c :  H' = H/O = 2.858 

4) C r i t i c a l  Value: 
~ ~ 0 . 0 5 . 5  

= 11.070 

5) 26858 c 11.070; no t  s i g n i f i c a n t  

* Refer t o  Figure 3E-2 f o r  l o c a t i o n  description 



was 2.858-, which d i d  no t  exceed t h e  c r i t i c a l  value o f  11.070. Therefore, t h e  

n u l l  hypothesis was accepted, and i t  was concluded t h a t  t he re  are  no d i f f e rences  

. i n  overai  1  ichthyoplankton dens i t y  between s ta t i ons .  

L i 

C l  upeids (g izzard  shad and i t s  r e l a t i v e s )  were t h e  most abundant l a rvae  

c o l  lec ted.  Table 3E-40 summarizes t h e  Kruskal-Wal l i s  t e s t  f o r  l o c a t i o n  

d i f f e rences  i n  dens i t y  o f  t h i s  group. The t e s t  s t a t i s t i c  (adjusted f o r  

t i e s )  i s  9.613, which i s  l ess  than t h e  c r i t i c a l  value o f  11.070. The con- 

c l u s i o n  i s  t h a t  t h e r e  were no d i f f e rences  i n  .dens i t y  o f  c lupe ids  between t h e  

stat io .ns tested. 

/ 

FRESHWATER DRUM 

The second mos t  abundant taxon o f  la rvae i n  t h e  c o l l e c t i o n  taken from the  

M iss i ss ipp i  River  and Lake McKel lar i s  freshwater drum, which c o n s t i t u t e d  

16 percent  o f  t t i e . t o t a 1  catch (Table 3E-38). A Kruskal-Wal l is  t e s t  f o r  

d i f f e rences  i n  dens i t y  o f  these organisms between s t a t i o n s  was performed and 

i s  presented i n  Table 3E-41. The conclus ion drawn was t h a t  t he re  are  no 

s i g n i f i c a n t  d i f f e rences  i n  dens i t y  o f  these la rvae  between locat ions .  I n  

fact ,  t h e  data  i n d i c a t e  a  r e l a t i v e l y  more even d i s t r i b u t i o n  o f  these la rvae 

between s t a t i o n s  than any o ther  group. 

SUNFISH 

The sun f i sh  f a m i l y  (which inc ludes the  crappie and largemouth bass) was t h e  

t h i r d  most abundant component o f  t he  ichthyoplankton. Table 3E-42 sum- 

marizes t h e  Kruskal-Wal l is  t e s t  f o r  l o c a t i o n  d i f f e rences  i n  dens i t y  f o r  t h i s  

group. The t e s t  s t a t i s t i c ,  20.07, exceeds t h e  c r i t i c a l  value, 11.070. Th is  

i nd i ca tes  t h a t  t he re  were d i f f e rences  i n  dens i t y  o f  sunf ish  la rvae between 

1  ocat ions. 



TABLE 3E-40 

. KRUSKAL-WALLIS T E S T  OF THE DIFFERENCES I N  DENSITY (NUMBER ' PER 100 CUBIC METERS) OF 

' CLUPEIDAE LARVAE BETWEEN LOCATIONS I N  LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER ' ,  . 

. . 
Locat iont  . . . 4/11 4/18 . 4/25 ' 5/1 - 5 1 6  . 5/23 5/31 . 6 . . . 6115- rRi 

. . 
LMl -A Density 0 2.361 0 0 23.404 20.979 6.283 3.835 .' 0 0 . .  

. Rank (R) 16 16 16 35 16 . 16 56 . 55 43 38 307 

LMl-C Density 2.180 0 0 18.779 0 0 36.036 25.848 9.317, .O 
Rank (R) 34 16 16 ' 5 4  - 16 16 ' 5 8  . 57 47 16 346 

LR-A Density 0 0 0 ' 0  3.643 4.211 57.022 6.904( 16.478 0-  
Rank (R) 16 16 16 ' 16 .  36 39 60 46 52 16 329 

LMZ-C Density ' 0 0 0 0 ' 0 0 15.233 0 . 6.515 4.474 ' 

Rank (R) . 16 16 16 16 16 . 16 ' 51 16 44 ' 41 248 

MR1 Density 0 0 3.759 1.4i6 0 0 17.241 1.699 12.856 11.935 
Rank (R) 16 16 37 32 16 16 53 33 50 49 318 

MR2 Density 0 .4.963 0 0 0 0 4.270 9.404 44.857 6.645, 
Rank (R) 16 42 16 16 16 16 40 48 59 45 31 4 

LI. 

'1 II = - lrn.-ll~n:(&ni+l) where TI % ti'-ti ;TI  a 29.760 
1 1' 

3) Test S t a t i s t i c :  H' = H/O = 9.613 

4) C r i t i c a l  Value: 
~ ~ 0 . 0 5 . 5  

= 11.070 

5) 9.613 < 11.070, not  s i g n i f i c a n t  

* Refer t o  Figure 3E-2 f o r  l o c a t i o n  descr ipt ions.  



TABLE 3E-41 

KRUSKAL-WALLIS TEST OF. THE DIFFERENCES I N  ,DENSITY (NUMBER PER 100 CUBIC METERS) OF 

FRESHWATER DRUM LARVAE'BETWEEN LOCATIONS I N  'LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 

Date 
' sRi Location* 5/16 5/23 5/31 618 6/15 

LMl-A . Density: 0 0 6.993 2.094 32.598 
Rank (R): 7 7 21 17 30 82 

LMl -C Density : 0 1.332 6.462 0 16.556 
Rank (R): 7 14 20 7 28 76 

LM2-A Density: 10.526 0 4.603 8.239 2.088 
Rank (R): 25 7 19 23 16 90 

LM2-C Density: 0 0 12.5 8.686 
Rank ( R ) :  7 7 26 24 

MRl Density : 0 0 0 
Rank (R): 7 7 7 

Density : 0 
Rank (R): 7 

LTi 
2, = - l i n i - l ) ~ n . ( ~ n i + f  ' where Ti = ti3-ti; T - 2184 

1 

= 0.9159 

3) Test S t a t i s t i c :  H' = HI0 = 0.742 

4)  C r i t i c a l  Value: 
~ ~ 0 . 0 L . 5  

= 11.070 

5) 0.742 < 11.070; not  s i g n i f i c a n t  

Refer t o  Figure 3E-2 f o r  l o c a t i o n  descr ipt ions.  



TABLE 3E-42 

KRUSKAL-WALLIS TEST OF THE DIFFERENCES IN DENSITY (NUMBER PER 100 CUBIC METERS) OF 

SUNFISH LARVAE BETWEEN LOCATIONS I N  LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 

0 3.191 0 .  . 0 .  Lbll -A .Density: . 0 0 0 
Rank (R): l a  3 4  14 14 14 . 118 14 14 

0 3.231 0 . o  . .  . LM1 - C  Density:. 12.520 ' ' 0  14 14 .35 14 0 
Rank (R): 38 . . 14. 14 143 . . 

. . 
.O 25.501 2.105 19.007 27.618 2.060 4.175 LMZ-A ' Density: ' 36 234 Rank (R): 14 . , 41 ', . 31 40 42 .30 

LM2-C Density : 0 17.410 2.50 6.515 2.237 0 . o  
Rank (R): 14 14 14 3 33 - 32 183 . 37 

0 - 1.925 0 '  . 0.862 0 0 0 MRl Dens1 t y :  
14 ' 28 14 14 14 141 Rank(R):' 14 . 29 . . 

0 .  0 0 0 MR2 0ensi t y  : 0 0 0 
Rank (R): 14 14' 14 14 14 14 . 14 94.5 

where Ti = ti3-ti; TI = 19,656 

= 0.7345 

3) Test S t a t i s t i c :  H' = H/O 1.20.07 

' =11.070 4) C r i t i c a l  Value: x ~ ~ . ~ ~ , ~  

5) 20.07 > 11.070; there are s i gn i f i can t  d i f ferences between locat ions 

Refer t o  Figure 3E-2 f o r  l o ca t i on  descriptions. 



Because ' t h i s  fami l y  includes a  number o f  spor t  f i s h  and there fore  i s  o f  

specia l  i n t e res t ,  an add i t i ona l  t e s t  was app l ied t o  the data. The Median 

Test (45) i s  a more conservative t e s t  than Kruskal-Wall i s  (i. e. , requires 

1  arger d i f fe rences than the 'Kruskal-Wal 1  i s  t e s t  t o  detec t  those di f ferences) , 
and i s  less  a f fec ted  by large. number o f  t i e s  than the Kruskal-Wall is t es t .  

Table 3E-43 summarizes t h i s  t es t .  Again, the t e s t  s t a t i s t i c  exceeds the 

c r i t i c a l  vaq ue, support ing the  concl usi.on t h a t  some loca t ions  had higher 

dens i t i es  o f  sunf ish  la rvae than others. 

selected pa i  r w i  se comparisons using the Mann-Whi tney U-test  i ndicated t h a t  

t h i s  d i f fe rence  i s  due t o  the  dens i ty  o f  sunf ish  la rvae a t .  LM2-A, which i s  

s i g n i f i c a n t l y  h igher than a l l  o ther  s ta t ions  except LM2-C. These t e s t s  

support the content ion t h a t  the t u rn i ng  basin area (LM2) i s  the  best  nursery 

area f o r  sunf ish  o f .  the locat ions examined. 

Members o f  the  sucker fami l y  (Catostomidae), i nc lud ing  both la rvae i d e n t i f i a b l e  

as belonging t o  the  carpsucker-buffalo subgroup as we1 1  as those i d e n t i f i a b l e  

on ly  t o  the fami l y  l eve l ,  made up 10.1 percent o f  the t o t a l  ichthyoplankton 

catch (Table 3E-38). Table 3E-44 presents the Kruskal-Wal 1  i s  t e s t  f o r  l o -  

ca t i on  d i f fe rences i n  dens i ty  o f  t h i s ,  group. The conclusion i s  t h a t  there  

'are s i g n i f i c a n t  d i f fe rences i n  dens i ty  between some locat ions.  

By inspect ion o f  the data, i t  can,be seen t h a t  no sucker la rvae were co l l ec ted  

i n  t h e  t u rn i ng  basin (s ta t ions  LM2-A and LM2-C). To t e s t  whether t h i s  area 

was the.cause o f  the above conclusion ( t h a t  some areas support dens i t i es  

signi.f ' i 'cantly d i f f e r e n t  from other areas3, a  second Kruskal -Val 1  i s  t e s t  was 

performed, om5 tti ng these two s ta t ions.  This t e s t  i s  summarized i n '  Table 

3E-45. As expected, t h i s  t e s t  supports the conclusion t h a t  there  were no 

d i f fe rences i n  dens i ty  o f  sucker la rvae between the Miss iss ipp i  River s ta t ions  

and those i n  the Tennessee Chute o f  Lake McKel l a r  (LMI-A and LMI-C). 



TABLE 3E-43 

MEDIAN TEST OF THE DIFFERENCES I N  DENSITY (NUMBER PER 100 CUBIC METERS) OF 

SUNFISH LARVAE BETWEEN LOCATIONS I N  LAKE MCKELLAR AND THE MISSISSIPPI RIVER 

- 
. .[Data i s  shown i n  Table 3E-40) 

. . 
1. Grand Median = 0 

Location*: LM1 -A - LM1 -C LM2-A 

> median(Oji) ': 1 

< median - 6 - 

Tota l s  

TOTALS (nil: 7 7 7 7 7 7 42 = N 
, 

N Na 
3. Test S t a t i s t i c :  T = - 1 - - = 11.1429 a b n i b 

4. C r i t i c a l  value = .x20.05,5 = 11.070 

5. 11.1429 > 7 1.07; There are s i g n i f i c a n t  d i f f e rences  between locat ions;  

* Refer  t o  F i gu re  3E-2 fo r  l o c a t i o n  descr ip t ions .  



TABLE, 3 E t 4 4  ' 

KRUSKAL-WALLIS TEST OF THE DIFFERENCES IN DENSITY (NUMBER PER loo CUBIC METERS) OF 

SUCKER LARVAE BETWEEN ;LOCATIONS I N  LAKE : MCKELLAR AND THE M I S S I S S I P P I  RIVER 

Date 
LocationC 415 4/11 4/18 4/25 5/ 1 5/ 7 5/16 5/23 51 31 6/ 8 6/15 3 I 
LMl-A Oensi t y  : 0 0 6.085 2.198 0 0 2.203 2.128 0 4.188 0 

/ Rank(R):  24.5 24.5 61 57 24.5 24.5 58 55 24.5 60 24.5 438 

LM1-C Density: 2.096 8.724 0 0 0 0 2.105 0 0 0 0 
Rank (R): 53 64 24.5 24.5 24.5 24.5 54 24.5 24.5 24.5 24.5 3 6 7 -  

0 '  0 
. . 

LM2-A Oensi ty :  0. 0 0 0 0 0 .  . 0 0 0 
24.5 2 4 . 5 '  24.5 24.5 24.5 24.5 ' 24.5 269.5 Rank (R): 24.5 24.5 24.5 24.5 . . 

LM2-C Density: 0 - 0 .  0 0 0 ' 0 .  0 0 0 0 0 
Rank (R): 24.5 24.5 24.5. 24.5 24.5 . 24.5 24.5 24.5 24.5 24.5 24.5 269.5 

Density: 
Rank (R): 

MR2 Density: 0 0 21.505 6.656 8.481 1.556- 0 2.137 3.135 0 0 
Rank (R): 24.5 24.5 66 62 63 50 24.5 56 59 24.5 24.5 478.5 

2 . 1 .  

2) 0 = 1 - TEni-,Jini~Tn.+J. . where Ti = tt3-t, ;TI = 110.544 
1 

3 )  Test S t a t i s t i c :  H'= H/O = 14.806 

j 4) C r i t i c a l  Value: =' 11.070 
~ ~ 0 . 0 5 . 5  

5) 14.806 > 11.070; There are s i g n i f i c a n t  d i f ferences between loca t ions .  

* Refer t o  Figure 3E-2 f o r  l o c a t i o n  descr ipt ions.  



TABLE 3E-45 

KRUSKAL-WALLIS TEST OF THE DIFFERENCES I N  DENSITY (NUMBERPER 100.' CUBIC METERS) OF I 

SUCKER LARVAE BETWEEN LOCATIONS I N  THE TENNESSEE CHUTE AND THE M I S S I S S I P P I  RIVER 

. . 
. . : Location* 

. . Date. 
4/5 4/11 . ' 4/18 . 4;25 . . 511 . .  . 5/7 5/16 5/23 5/31 6/8 6/15 zRt ' ' --- 

I 
LMl -A Censi t y :  0 0 6.085 2.198 . 0 0 2.203, 2.128 0 4.188' . 0 

Rank (R): 13.5 13.5 39 ' 35 13.5 : 13;s 36 3 3 .  13.5 38 . 13.5. 262 ' , . , . 1 
LMl-C Density: .2.096 ' 8.7?4 0 0 0 0 2.105 . 0 0 0 0 

Rank- (R): 31 42 13.5 13.5 . 13.5 13.5 32 13.5 13;5 . 1'3.5 13.5 213 . 

MRl Oensi t y  : 0 0 1.693 0 1.416 9.625 0 0 0 0 1.705 
Rank (R): 13.5 13.5 29 13.5 27 43 13.5 13.5 13.5 13.5 30 223.5 

HR2 Density: 0 0 . 21.505 ,6.656 8.481 1.556 0 2.137 3.135 0 0 
Rank (R): 13.5 13.5 44 40 . 41 30 . 13.5 39 37 13.5 13;s 291.5 

ni = 11; Ini 1 4 4 ;  t i  = 26 

e l i  
2) D = 1 - lin.-l)ini(in.+). where Ti = ti3-ti; T1 = 17.550 

1 1 

3) Test S t a t i s t i c :  H' = H/D = 2.715 

. . 
4 )  C r i t i c a l  Value: = 9.488 

5) 2.715 < 9.488; not  s i g n i f i c a n t .  

Refer t o  Figure 3E-2 f o r  l o c a t i o n  descr ipt ions.  



I n  summary, 'these t es t s  ind ica te  t h a t  the tu rn ing  basin, where no sucker 

la rvae were co l lec ted,  i s  s i gn i f . i can t l y  poorer as a sucker nursery than the 

o ther  s ta t ions  tested. y 

CARP 

A1 though carp 1 arvae cont r ibuted 9.5 percent o f  the t o t a l  i ch thyop l  ankton 

catch, most o f  those co l l ec ted  were taken on one date, A p r i l  11, 1978 (see 

Table 3E-27). Further examination o f  Tables 3E-23 through 3E-37 shows t h a t  

. a l a rge  number (approximately 80 percent) o f  co l l ec t i ons  dur ing t h e . t o t a 1  

per iod  o f  t h e i r  occurrence ( A p r i l  11-June 8) contained no carp larvae. 

Thus, al though carp la rvae were an important component o f  the  t o t a l  ichthyo- 

plankton, i t  was decided t h a t  these data were no t  su i t ab l e  f o r  s t a t i s t i c a l  

treatment. No conclusions, therefore,  may be drawn about the d i s t r i b u t i o n  of 

these larvae between sampling stat ions.  

. . 
EGGS . . 

. !  

As w i t h :  the  carp larvae, , f i s h  eggs o f  indeterminable taxonomy made up a 

s i g n i f i c a n t  p o r t i o n  o f  the  t o t a l  ichthyoplankton .catch, w i t h  8.1 percent  

(~ab1.e 3E-38). These eggs were found on on ly  three dates (May 23, May 31 

'and.June 15) i n  a t o t a l  o f  fou r  samples. Again, as w i t h  carp larvae, these 

data are too few t o  permi t  s t a t i s t i c a l  eva luat ion o f  d i s t r i b u t i o n  pat terns .  

It may be pointed out  t h a t  a l l  eggs were co l l ec ted  i n  the Tennessee Chute area 

(LM1-A and LM1-C i n  Table 3E-38), bu t  i t  must be stressed t h a t  conclusions 

cannot be drawn from these l i ,mi ted data. 

3E. 3.1 .2.3 DAWN-DUSK COMPARISONS 

On one occasion (June 8), ichthyoplankton co l l ec t i ons  were made dur ing the 

I morning (0600 t o  1000 hours) and again i n  the evening (1900 t o  2200 hours). 

The t o t a l  catches o f  these two samplings are presented i n   able 3E-46. 



TABLE 3E-46  

ICHTHYOPLANKTON COLLECTED EARLY MORNING AND EARLY EVENING, JUNE 8, 1978, I N  
LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 

Locat ion*: LMl-A 
Time*": AM PM 

Total Volume (m3): 95.5 86.4 
Total No. Average No. Total No. Average No. 

Taxon Counted1 per 100 m3 Countedt per 100 m3 

Catostomidae 
Sucker Family 

Catostomidae or Cyprinidae 

Centrarchidae 
Crappie 
Sunfish Family 

Clupeidae . 
Gi n a r d  shad/Threadf in 
shad/Skipjack herring 

Gizzard shad 

Cyprinidae 
Carp 
Minnow group 

Hiodontidae 
Goldeye 

Percichthyidae 
White. bass 

Percidae 
Saugerhal 1 eye. 

Sciaenidae 
Freshwater drum 

TOTALS 

LH1-C 
AM PM 

64.4 61.1 . -  
Total No. Average No. Total No. Average No. 
Countedt per 100 m3 Countedt per 100 m3 

(Continued) 



TABLE 3E-46. (Continued) 
. . 

. . . . Location*: . . . . W-A. 
Time**: , A W . '  . . . .  . .. PM. . . 

Total- Volume (m3): 97.1 . . . 94.1. . 
- 'Total No. Average No. Tota l  No. Average No. 

Taxon ' .  Counted1 per  100 m3 Counted1 ' pe r  100 m3 . 

Catostomidae 
Sucker Family ' 

Catostomidae o r  Cyprinidae 

Centrarchidae 
Crappie 
Sunfish Family 

C l  upeidae 
Gizzard shadnhreadf in 8 16.5 

shad/Skipjack he r r i ng  
Gizzard shad 

Cyprinidae 
Carp 
Minnow group 

Hiodontidae 
Goldeye 

Percichthyidae 
White bass 

Perci  dae 
Sauger/Wal 1 eye 

Sciaenidae 
Freshwater drum - 4 - 8.2 - .  7 - 14.9.. 

TOTALS ' 13 26.8 129 274.2. 

(Continued) 

. LM2-C 
A# PM . . . 

92.1 95 
Tota l  No. Average No. Totab No. Average No. 

Countedt pe r  100 m3 Counted! per.100 m3 

. . 



TABLE 3E-46 ' (Continued) 

MR2 Location*: , ' . . . . MR1 . , 
Time**: PM . 

~ o t a l  Volume (m3): 
At4 PM AM 

. . 
T o t a l  No!08':verage'~'N6. Tota l  iverage No. A. Total  N~!~~.;verage No. 

Taxon C o u n t e d t  per  100 m3 Countedt per.:lOOmg ' Counted1 per  100 m3 Countedt pe r  100 ms 
. . 

Catostomidae 
Sucker Family 

Catostomidae o r  Cyprinidae 

Centrarchidae 
Crappie 
Sunfish Family 

Cl upeidae 
Gizzard shad/Threadf i n  

shad/Ski pjack he r r i ng  
Gizzard shad 

Cyprinidae 
Carp 
Minnow group 

Hiodontidae 
Goldeye 

Percichthyidae 
White bass 

Percidae 
Sauger/Wal 1 eye 

Sciaenidae 
Freshwater drum 

TOTALS 

(Continued) 



TABLE 3E-46 (Continued) 

Location*: . Totals 
.Time**: . .. AM . . PM 

. * , .  . Total volume (m9): , 

. 578.9 
. . Total No. Average No. Total No.. Average No. 

Taxon . . Counted? per 100 m3 Countedt per 100 'm3 

Catostomidae 
Sucker Family 

Catostomidae or Cypri nidae 1 0.3 3. 1.0 

Centrarchidae 
Crappie 

. Sunfish'Family 

Clupeidae 
Gizzard shad/Threadfin 
shad/Skipjack herring 

Gizzard shad 

Cyprinidae 
. Carp 

Minnow group 

Hiodontidae 
Goldeye. 

Percichthyidae 
White bass 

Perci dae 
Sauger/Wal leye 

Sciaenidae 
Freshwater drum 

TOTALS 

* Refer to Figure 3E-2 for location. 
** AM = 0600 - 1000 hours 

PM = 1900 - 2200 hours 
In one-half sample / 



A1 though these .data are too .l i m i  t e d  f o r  s t a t i s t i c a l  treatment, examination 

o f .Tab le  3E-46 e l i c i t s  the f o l l ow ing  comments: 

o The average dens i ty  was over f i v e  times higher i n  t he  evening than i n  

the  morning. 

o The l a rges t  increase was i n  the  centrarchids (sunf ish  f am i l y  and 

crappie), where the  dens i ty  increased from 1.4 per 100 square 

meters t o  32.4 per  100 square meters. 

o The l oca t i on  showing the l a rges t  increases was the  tu rn ing  bas in  

area. . Density a t  LM2-A increased from 26.8 per  100 square meters 
' 

t o  274.2, wh i le  t h a t  a t  LMP-c increased from 26.1. t o  425.3. 

. . . . 

o Other ' locat ions a t  best  showed on ly  modest increases i n  dens i ty  i n  

the  evening. . . 

Po ten t ia l  causes f o r  these d i f fe rences inc lude l ight-mediated l oca l  migra t ions 

and decreased ne t  avoidance by the la rvae a t  lower l i g h t  leve ls .  Further 

analysis i s  not  warranted given the. 1 i m i  t ed  data ava i lab le .  



\ 

3E. 3.2 BENTHIC MACROINVERTEBRATES 

Bottom dwel l  i ng ,invertebrates were sampled i n dupl i cate  a t  t h r e e  s t a t i o n s  

on each t r a n s e c t  i n  t he  M i s s i s s i p p i  R iver  and Lake McKel lar (see ' ~ i ~ u r e  3E-2) ' 

I 
- i n  May, J u l y  an'd October 1978 and January 1979. Tables 3E-47 through 3E7-50 

summarize t h e  t o t a l  seasona.1 c o l l e c t i o n s ,  w h i l e  Tables 3E-51 through 3E-54 

express the  dens i t y  o f  organisms w i t h  r e p l i c a t e s  a t  each s t a t i o n  combined. 

Note problems w i t h  u n i t s  i n  Tables 3E-51 t o  3E-54. 

In . .general ,  a1 1 c o l  1 e c t i  ons are  ' dominated by immature aquat ic  earthworms w i t h  

occasional l o c a l  abundances o f  phantom midge (Chaoborus punct ipennis)  o r  non- 

b i t i n g  midge (Chironomidae) la rvae.  Some temporal and s p a t i a l  v a r i a t i o n s  i n  

species composit ion and re1  a t i v e  abundances a re  apparent. The October samples 

(Tables 3E-49 and 3E-53) conta ined the  l a r g e s t  number o f  taxa. Th is  may 

be due t o ' t h e  l i f e  h i s t o r i e s o f  many i nve r teb ra tes  i n  which t e r r e s t r i a l  

a d u l t s  occur i n  t h e  warmer months o f  t h e  ye,ar, f o l l owed  by the  appearance o f  

t h e  aquat ic  l a rvae  o f  t he  .next generat ion i n  t he  f a l l .  (46) 

It i s  a l so  no tab le  t h a t  samples from the  M i s s i s s i p p i  R iver  u s u a l l y  conta ined 

fewer organisms. than those taken from Lake McKel lar.  Th is  may be due t o  the  
' 

scour ing  e f f e c t  o f  t h e  c u r r e n t  i n  t he  r i v e r ,  which produces an unstable sub- 

s t r a t e  unsu i tab le  f o r  h a b i t a t i o n .  

S i m i l a r i t y  i n  assemblages was i n v e s t i g a t e d  using. an index o f  assoc ia t i on  (I) 

between two samples (A and B) def ined: 

where ai and bi a re  the  numerical p ropo r t i ons  o f  species i i n  samples A and 

B. A l l  pa i rw ise  comparisons were c a l c u l a t e d  each season, t he  r e s u l t s  o f  

which a re  presented i n  Tables 3E-55 through 3E-58. These. s i m i l a r i t y  ma- 

t r i c e s  were subjected t o  a c l u s t e r  ana lys is ,  (42,43) t he  r e s u l t s  o f  which 

a re  shown graph icaq ly  i n  F igure  3E-7. 



TABLE 3E-47 

' BENTHIC. MACROINVERTEBRATES COLLECTED BY PONAR GRAB I N .  

LAKE MCKELLAR AND THE MISSISSIPPI: RIVER ON MAY 5. 1 9 7 8  

LM2* . . MR1 KR2* 
Locatton: LMI* . . 8-1 8-2 C-1 .C-2 '  A-1. A-2 B-1 3 C-2 .- 

S c i e n t i f i c  !(are . 
To ta l  - 

AN:IEL I D A  
01 igcchaeta 

1 

c a p i l l  i for12 chaetae 
I m a t u r e  Tub i f i c i ade  WITHOUT 4 2  128 97 1 1  2  12 11 4  

cap i  11 i form chaetae 
Megadri les 1  

ARTHROPODA 
Insecta 

O i ~ t e r a  

Chaotgrus punct ipenn is  
C h T i o X e  

Coe lo tanyps  conci nnus 
Elar-y~s_ : r i co lo r ,  
. ~ c d p u l d r l s  
Cryc t~cn i ronomus c f .  fulvus 

r0"I"s j p -  
tn: ir!?= 5 ~ .  
Proiltd:l>s SF. 1 

E I ? ~ ; ; C -  
C n i c e z t i f i a b l e  Enpididae sp. 

Muscidae 
g n i d e n t i f i a b l e  Muscidae S p .  1 

Epteneroptera 
Ephemeridae 

Hexagenia- 1  i ~ b a t a  

LFnaeidae 
c f  LT. r - l63  - - - - -  2 - - - - - -  - - - - - - -  

TOTAL 8 10 224311 7 6  3 37 62 12 4 1 1 ' 1  3 3 10 6  4  1  3 1  2 2 

Refer t o  F igure  3i-2 f a r  l oca t i on .  



TABLE 3E-48 - 
BENTHIC MACROINVERTEBRATES COLLECTED BY PONAR .GRAB. I N  

LAKE MCKELLAR AND THE M I S S I S S I P P I  .RIVER ON .JULY 19,. 1 9 7 8  

r . . Location: ml* . .' . . LM2*. . 
. . MRl* . MR2* 

S c i e n t i f i c  tiare 

ANIIELIDA 
Ol igochaeta . 

Tubi f i c i d a e  
Eqrhricnezrum v e j d o v s k y a n ~  - 
Li:ns?rilus h o f f n e i s t e r i  
Li : - ,ccdr i lus ~,au;eensis 
L i r n o d r i l u s  udekemianus 
l m a r u r e  Tub i f i c i dae  WITH 

c a p i l l  i f o n  chaetae 
I m a t u r e  Tub i f f c i dae  WITHOUT 

c a p i l l i f o m  chaetae 
Hi rund i rea ... Glossiphoni idae 

U n i d e n t i f i a b l e  
Glossiphoni idae sp. 

ARTtG!OPOOA 
Insecta  

O i p t e r l  
Chaoboridae 

Chaoborus punct ipenn is  
Chironoaidae 

Caenidae 
Czenis sp. 

EphlT?ridae 
H.e!s,~enia l imbata ' ' 

Tricho2:era 
Hgdrop$ychidae 

Hydropsyche sp. 

MOLLUSCA 
B i v a l v i a  

Sphaeridae 
Nusculfum transversum 

Gastrojcda 
Hydrobi idae 

E.mnicola sg. 

TOTAL 12 2 3 3 3 5 2 4 2 6  5 1 8 1 4 9  3 5 0 . 0  0 0 0 0 0 0 3 2 0 1 2 8 ?  

Refer t o  F igure  3E-2 f o r  l oca t i on .  



TABLE 3E-49 

BENTHIC, MACROINVERTEBRATES COLLECTED BY PONAR GRAB IN 
LAKE MCKELLAR AND THE MISSISSIPPI RIVER ON OCTOBER 18, 1978 

-- - -.. 
GlmmNS sp. 

C l & C e r .  
Unident l f labls Claacera sp. 

lnsecta 
Oiptera 

terafopoOonidae 
Unident i f iable 

Cerafop~panidae sp. 2 
Chaboridae 

Chaoborus punct ipnnis 21 26 
Chlmrmmidae 

C h i m m s  sp. 3 
I 2 2  17 1 

12 11 1 1 1  

2 1 
1 

#%%h;~.Tanrpodime'. 
2 

l e n o c h i m m s  rpperr( 
Ephanemptera 

Caenidae 
Caenls sp. 

Ep-dae 
,ricHe;:g;ia 1 i w t a  

rnLUSC4 
Bivalv ia 

torbicul idae 
Corbiwla sp. b 3 1 1 4 3 2 

S P K T G ~  
Muscul im t r a n s r m m  28 24 2 2 

S a s t m r  - 
*bii&C a sp. 1 

PUTln f~ I I IT ) (ES 
Tubellaria 

Planer i ld ls 
Un ldmt l t i ab le  

Planeriidae SD. ' 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  
mTAL 5 7 1 0 2 8 2  3 . 8  4 6 2 7  3 0 4 0 6 4  1 1  4 . 2  1 2  5 9 4 2  90 4 1 3  

' '  . 
Refer f o  F i w r e  Y - 2  for l o u t l o n .  



TABLE 3Er50 

BENTHIC MACROINVERTEBRATES COLLECTED BY PONAR GRAB IN 

LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER ON JANUARY 10, 1 9 7 9  
-: 

Location: . . Wl*  . . LM2* #R1 
S c i e n t i f i c  NG~.  

AfUiELIDA 
01 igochseta % 

Tubi f i c idae  
11, oCri l us  te*. l e t o n i  
I i k X G - h i a n u S  

76 51 1 3  3  1 .  2 1 138. 
2 2 

L l n r o c r ~ l u s  h o f f n e i s t e r i  6 6 
I i n n o d r ~ l u s  mauncens~s 24 3 3 3  4 3 i  
R r ; l - , ~ d r ~  lus  udeireaianus 8 4 ' 3 '  1 16 

e ic j co  e* r u  t isetosus lon  identus , 9  2 1  3 13 
:v..t~rL Tubi i ic idae W ! T & i T E 5 r m  chaetae 29 39 1  1  3  1  1 10 1  76 

. I ~ a L u r e T u b i f i c i d a e W I T H O U T c a p l l l i f o m c h a e t a e  79 88 4 1  1  1  . 3 1  8 2 3  2 5  1  4 2 -235 

ARTHRGPGGA 
Crustacea 

Amphlpoda 
Gar.zari dae 

C ~ T . - a r x  sp. 
O I I n s e c t 7  

i Giptera A !  
1 j 

Chaoboridae 
4 Ch30Sorus punctipennis 

Chironolidae 
~ h i r o ~ s s u i  sp. 

vrrc1a:ius sp. 

-. . . t ~ - c z n i  rcnomus sp. 
Ilpciid.3i: 

Uaidenti f i a b l e  Tipul idae a. SD. 

, - - - -  
fiexzcenia l imbata 
- a c f . t t i g e r a  

Trich-ctera 
Hydropsychidae 

P o t a e  sp. - 
MLiL'SCA 

B iva lv ia  
Sphzeri idae 

Musculiuin sp. 

TOTAL 

Refer ta  Figure 3E-2 for  locat ion.  



. . TABLE 3E'-51 

DENSITY (NUMBER PER SQUARE. METER) O F  BENTHIC MACROINVERTEBRATES I N  

LAKE MCKELLAR AND THE MISSISSIPPI RIVER I N  MAY 1978 . . 

Locat ion :,' LMl* ' LM2' MR1 ' MR2' . . 
T i t a l  Area Saopkd (m2) .'& '& .&. & & . & &b &. h , 

S c i e n t i f i c  Name 

ANNELIDA 
Ol igochaeta 

Naididae 

c a p i l l i f o m  chaetae , 
Megadri les 

ARTHROPODA 
Insecta  

D ip te ra  
Chaoboridae 

Chacborus punct ipenn is  
~ h m e  

C1.1;otochl ronomus sp. 
En!ie:aia sp. 
Proc lad ius  sp. 9 

I impidioae 
U n i d e n t i f i a b l e  Empididae Sp. 

Muscidae 
Un iden t i f i ab le  Muscidae Sp. 9 

Ephemeroptera 
Ephemeridae 

Hexagenia 1 imbata 

- .  - 
Ly tcae i  dae 

c f  Lymnaea -- 9 1 7 9 .  - 9 .  - ,, - - -. 
TOTAL ~ u r n ~ ~  pm m2 170 5041 ' 123 337 698 47 19 38 151 47 25. 

+ Refer to F igure  3E-2 f o r  l oca t i on .  



TABLE 3E-52 

DENSITY (NUMBER PER SQUARE METER) OF BENTHIC MACROINVERTEBRATES IN 

LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER IN'JULY 1978 

LHI* . LMZ* MR1 ' Locat ion :  
MR2' . 

. . - - 
S c i e n t i f i c  Nane 

T i b i f i c i d a e  
Eothrioneurum ve'dovsk anum 28 9 
Limrioor i  l u s  h o u  75 47 47 
I i n ? o o r i l u s  maunecnsis . 9  9 
l i r , c d r i  l u s  ueeienianus 9 
Tc,zature Tub i f i c i aae  UITH 

c a p i l l i f o r n  chaetae 75 
Immature T u b i f i c i d a e  WITHOUT 

c a o i l l i f o r m  chaetae 47 434 245 19 104 9 
~ i r u n d j n e a  

Gloss iphon i idae 
U n i d e a t i f i a b l e  

Glossiphoni idae sp. 

ARTH?O?GDA 
Insec ta  

D ip te ra  
Chaoboridae 

Chanborus punc:ipennis 
,. Chi roncmidae 

Coclotan lous sca u l a r i s  d* 
e c E i z - y r  
Froc :ac~us  sp. 

Eohererootera 

Caenis sp. 
Ep-dae 

Hexaqenia l imba ta  
T r i chop te ra  

Hyciropsychitae 
. Hydropsyche sp. 

MCLLUSCA 
B i , f a i v i a  

Schaeridae 
Uvscul ium transversum 

C a s t s  
Hydrob i idae 

h n i c o l a  sp. 

TDTAL :{UMBER PER m2 

* Refer  t o  F igure  3E-2 f o r  l oca t i on .  



TABLE 3E-53 

. DENSITY (NUMBER PER SQUARE METER) OF BENTHIC MACROINVERTEBRATES ' IN 
LAKE MCKELLAR AND THE MISSISSIPPI RIVER IN OCTOBER '1978 

. -- -- - . . - . 

Location: . . 

ro ta1  ~ r e a  iamp1.d (m2) 

S c i e n t i f i c  Name 

ANNELIOA 
Oliyochaeta 

Tubi f ic idae 
Branchiura sowerbyi 
1 3 i i G m s  ccrv1x 
l3iKi.m FtoXtGister i  
~ r ; i T u s  mJumcr'nsis- 
LimncdriTus u a i a n u s  
Tmmaturrs W I T H c a m o r m  

chaetae 
Immatures WITHOUT 

c a p i l l  i f o rm chaetae 38 

ARTHROPODA 
Crustacea . 

Amphipoda 
Gammari dae 

Gammarus sp.. 
Cl a s  

Unident i f iab le Cladocera sp. 
Insecta 

Oiptera 
Ceratopogonidae 

Unident i f iab le 
Cersto o onidae spt . .. 

C h a b e  
Chaoborus punctioennis - . - . . 

Chironomidae 

' Xenochironomus rogersi 
Ephemeroptera 

Caenidae --. 

Caenis sp. . 
Ep-dae 

Hexa enia l imbata 
Tric* 

COELENTERATA 
Hydrozoa 

Hydroida 
Clavidae . 

Cordylophora lacus t r i s  

MOLLUSC4 
B iva lv ia  

Corbicul idae 
Corbicula sp. 66 

~ ~ K a P i i T d z  
Muscul ium transversum 

~ a s t r o K r  
tlvdrobi idae , - 

Amnicola sp. 

PLATYHELHINTHES 
Tubel lar ia  

Plancri  idae . 
Unldenti f  iab le 

Planer i idar  sp. - 
.TOTAL IIUMDER PER n12 113 

Refer to  I' lgurc 3E-2 f o r  location. 



TABLE 3E-54 

DENSITY (NUMBER PER SQUARE METER) OF BENTHIC MACROINVERTEBRATES IN 

LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER I N  JANUARY 1979 

LM1 + LM2. ' M R ~  + Locat ion: MR2+ 

.Total Area Sampled (m2) & &' &. & & & & & & & !& & 
S c i e n t i f i c  Name 

ANNELIOA 
Ol igochaeta 

Tubi:i:idae 

c a p i l l i f o r m  chaetae 
I m a t u r e  Tub i f  i c i d a e  W!THOUT 

cap i  11 i f o rm  chaetae 

ARTHROPODA 
Crustacea 

h p h i p o d a  
Gammaridae 

Gaanarus sp. 
I n s e c t 7  

Oip tera  
Cnasboridae 

Chaoborus punct iyenn is  
Chironcnidae 

Chi ronomus sp. 
E;eloianypus s c a p ~ ~ a r ~ ; , ~ ~ ~  19 . 

yptoct,lronomus c - 
Proc lad ius  sp. 19 
Xenochironomus sp. 

T i ~ u l i d a e  
U n i d e n t i f i a b l e  Tupul idae 

Epheaeridae 
Hexaoer~ia l imbata  57 

. w a c f . t t i g e r a  
T r i chop te ra  

H v d r o ~ s v c h i  dae 
- ~ o t a & i a  sp. 

WLLUSCA 
B i v a l v i a  

Sphaeri idae 
Huscul ium sp. 2 8  9 -- 

+ Refer t o  F igure  3E-2 f o r  l o ca t i on .  



TABLE 3E-55 . - 

, 
INDKES OF ASSOCIATION* BETWEEN. BENTHIC MACROINVERTEBRATE SAMPLES COLLECTED IN 

LAKE MCKELLAR AND THE MISSISSIPPI' R I V E R  DURING THE MAY 1978 FIELD SURVEY 

LocationX* . _ _ _ _ _ _ _ _ _ _ - - - -  LMl-A LMl-B LMI-C ' LM2-A b l2 -B  LMPC MR1-A MRl-B M R I - C  MR'Z-A MR2-B. MR2-C 

* Extent  t o  which two samples are a l i k e ,  ranging from zero f o r  samples w i t h  no species i n  
common t o  100 f o r  i d e n t i c a l  samples 

** Refer t o  F igure 3E-2 f o r  l o c a t i o n  descr ip t ions .  



TABLE 3E-56 . 

INDICES OF ASSOCIATION* BETWEEN. BENTHIC MACROINVERTEBRATE SAMPLES COLLECTED I N  

* LAKE. MCKELLAR AND THE MISSISSIPPI. RIVER DURING THE JANUARY 1979 F I E L D  SURVEY 

-- 

* Extent to which two samples are alike, ranging from zero for samples with no species in 
common to 1 0 0  for identical samples 

** Refer to Figure 3E-2 for location-descriptions. 



TABLE 3E-57 . ' 

INDICES OF ASSOCIATION* BETWEEN BENTHIC MACROINVERTEBRATE SAMPLES COLLECTED I N  

LAKE MCKELLAR AND THE MISSISSIPPI RIVER DURING THE OCTOBER 1978 FIELDSURVEY . . 
-/ 

Locat ion** _ _ _ _ _ _ _ _ _ - - - -  LMI-A LM1-B LMl-C LM2-A LM2-B LM2-C M R I - A  MRI-B M R I - C  MR2-A MR2-B MR2-C 

* Extent  t o  which two samples are a1 i ke, ranging from zero f o r  samples w i t h  no species i n  
common t o  100 f o r  i d e n t i c a l  samples 

** Refer t o  F igure 3E-2 f o r  l o c a t i o n  descr ip t ions .  



TABLE 3E-58 

INDICES OF ASSOCIATION* BETWEEN BE'NTHIC MACROINVERTEBRATE SAMPLES COLLECTED I N  
. . 

LAKE MCKELLAR AND THE M I S S I S S I P P I  - R I V E R  DURING THE JULY 1978 FIELD SURVEY 

Location*" 

LM1 -A 

* Extent  t o  which two samples are a l i k e ,  ranging from zero f o r  samples w i t h  no species i n  
common t o  100 f o r  i d e n t i f i c a l  samples 

** Refer t o  F igure  3E-2 f o r  l o c a t i o n  descr ip t ions .  

t I nd i ces  o f  assoc ia t i on  cannot be ca l cu la ted  f o r  empty samples 
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The c l us te r  diagram ind icates t h a t  i n  general. there was ra ther  1 ow 's imi  l a r i  t y  

i n  benthic macroinvertebrate samples from d i f f e r e n t  s ta t ions.  I n  a general 

way, the 'Mississippi  River s ta t ions  tended t o  c lus te r ,  and LM1-A and LM1-B i n  

the Tennessee Chute o f  Lake McKellar tended t o  be s i m i l a r  ( a t  the 50 percent 

1 .  o r  greater leve l ) .  .   ow ever, st rong pat terns are not  apparent i n  these data. 

I During .the October f i e l d  survey, sediments were co l lec ted  concurrently w i t h  

benthic macroinvertebrate samples. These sediments were analyzed f o r  p a r t i c l e  

s i ze  composition and percent organic residue. . Results f o r  each t ransect  are 

i,ll ustra ted i n  Figures 3E-8 through 3E-11. I n  general , sediments a t  a1 1 1 o- 

cat ions consi sted o f  predomi nant ly  sandy sediments (<2 m i  1 1 imeters) of 

.moderate t o  l 'ow organic content. A1 1 bu t  3 o f  the t o t a l  . o f  48 f rac t ions  

conta,ined less than 30 percent v o l a t i l e  organic f rac t ion .  
. . . . 

A comparison o f  the sediment analyses w i t h  species assemblages c l us te r i ng  f o r  

October y ie lded  no read i l y  d iscern ib le  re1 a t ionsh ip  between them. 



STAT I ON. A * STATION B * STATION C *  

- Organic 
Residue 

P a r t i c l e  S i z e  (mm) 

* Refer to  Figure 3E-2 for  locations. 

Figure 3E-8. ~ n a l ~ s e s  of Sediment Simples Col 1 ected in the Tennessee Chute of Lake McKel l a r  (LMI *) 
During October 1978 



1 
' STATION A* STATION .C * 

P a r t i c l e  S i ze  (mrn) 
* Refer to Figure 3E-2 for location. 

Figure 3E-9. Analyses of Sediment Samples Collected in the Turning Basin of Lake McKellar (LMZ*) 
During October 1978 



Particle Size (mn) * 'Re fe r  t o  F i g u r e  3E-2 f o r  l o c a t i o n .  

STATION C 

. . 

- Organic 
Residue 

. , 

- 
, . 

- 

- 

- 

m 

- 
r 

'72.000'>0.125.. 

F i g u r e  3E-10. Analyses o f  Sediment Samples C o l l e c t e d  i n  t h e  M i s s i p p i  R i v e r  Upstream o f  Lake McKe l la r  - 
(,MR1*) Dur ing  October 1978 



STATION B 

1. . .  ' .  . . .  

STATION C 

El 
Residue' 

Particle S i z e  (mm) * Refer to  Figure 3E-2 for  location. - 

Figure 3E-11. Analyses of Sediment Samples Collected in the Missippi River Downstream of Lake 
McKel 1 a r  (MRZ*) During October 1978 



3E.3.3 ZOOPLANKTON 

Zooplankton samples were c.ol lected i n  Lake McKellar and the Miss iss ipp i  

River seasona l l y 'a t  the most o f fshore s t a t i o n  o f  each t ransect .  Results o f  

these col- lect ions .are presented i n  Tables 3E-59 through 3E-62. 

Examination o f  these tab les  shows t h a t  there  were both seasonal and l oca l  
/ 

v a r i a t i o n  between zooplankton assemblages. Tota l  dens i t i es  were genera l ly  

h ighest  i n  the May and Ju l y  samples, fo l lowed by the October samples and 

minimum dens i t i es  i n  January. Samples from Lake McKellar i nd ica ted  higher 

dens i t i es  than the  Miss iss ipp i  River, w i t h  h ighest  dens i t i es  general ly  

occur r ing i n  the t u rn i ng  basin area (LM2-B). These are t y p i c a l  pa t te rns  f o r  

t h i s  group o f  organisms, since: (1) populat ions grow f as te r  a t  warmer temper- 

atures and (2) these weakly-swimming organisms are b e t t e r  adapted t o  calmer 
(22 waters. $ 

D.ominant taxa a lso var ied among seasons and locat ions.  I n  the  May samples 

(Table 3E-59), the crustaceans (cladocerans and copepods) dominated the 

Lake McKellar samples, w i t h  immature . . copepods (naup l i i  and juven i le  Cyclops 

sp. ) and Daphnia parv'ula most abundant. Ro t i f e r s  dominated the M iss iss ipp i  
, .  River co l  1 ect ions,  w i t h  Brachionus ca l yc i  f 1 orus and Keratel 1 a cochl ea r i  s . 

(two common, widespread organi sms) most numerous. 
i 

I 

i 
I I n  Ju l y  ,(Table 3E-60), r o t i f e r s  were r e l a t i v e l y  more abundant i n  Lake 

! ~ c ~ e l  l a r  than they ,  had been i n  May, w i t h  Conochi 1 us u n i  corn i  s (another 
I 

I common form) very abundant. Immature copepods (naup l i i  and juven i le  Cyclops 

i sp. and Diaptomus sp.) were a lso  abundant as was the cladoceran Diaphanosoma 
, .. 
i leuchtenbergianum. Except f o r  the l a s t  named organism, these are a l l  r e l a -  
j 
, .  t i v e l y  small organisms. This may be due t o  increased predat.ion (by f i s h )  on 
I 

I t he  1 arger organisms. (47'48i A1 1 zoopl ankters were scarce i n  the M iss iss ipp i  
I 
: R i ve r  , agai n w i  t h  copepod naupl i i most' abundant. 

Crustaceans increased i n  r e l a t i v e  abundance again i n  the October co l l ec t i ons  

(Table 3E-61). I n  the t u rn i ng  basin (LM2-B) dominant forms were again 

naupl ii and juven i le  Diaptomus sp. , fol lowed by the r o t i f e r  Keratel l a  



TABLE 3E-59 

ZOOPLANKTON' (NUMBER PER CUBIC METER) COLLECTED I N  LAKE MCKELLAR AND THE 

M I S S I S S I P P I  RIVER DURING SPRING SURVEY ON MAY 6 ,  1 9 7 9  

~ocation: 
Scientific Name 

CLADOCERA 
Alona affinis -- 
Bosmina longirostris 
Ceriodaphnia sp. 
Ch dorus sphaericus 
e a l l l b i  gua 
ap nia parvula 

!%$%eiLis . 

, Naupl ius 

ROT1 FERA 
Asp1 anchna priodonta 
Bdelloidea Q. SD. 
~rachionus angul aris 
Brachionus calycif lorus 
Brachionus quadridentatus 
.Brachionus urceolaris 
Cephalodella sp. 
Conochilus unicornis 
Filinia longiseta 
E T E 5 t t i a  longispina 

tecta - 

Notholca squamula 
Platyias patulus 
Polyarthra dolichoptera 
Rotatoria sp. 
Synchaeta sp. 

OTHER 
Carchesium sp. 
Codonel 1 a sp. 
kacrobiotus sp. 

, Nematoda 

TOTAL 52391 . 61054 139691 . 90113 8565 7633 7709 8087 

* Refer to Figure 3E-2 for location. 



TABLE .3E-60  

ZOOPLANKTON (NUMBER PER CUBIC METER) COLLECTED I N  LAKE MCKELLAR AND THE 

. . . - 
M I S S I S S I P P I  RIVER DURING.SUMMER SURVEY ON JULY 17, 1978 

. . - --- 

Locat lqn:  LMl * LM2* MRl 2 
s c i e n t i f i c  Name 8-1 8-2 B-1 8-2 C-1 C-2 C-1 C-2 -------- 

CLADOCERA 
Bosmina &naj  r o s t r i s  206 84 3077 1531 27 
Ceriodapnia sp. 147 112 1978 918 
Daphnia anibigua 330 306 

. Daphnia parvu la  147 . 84 3297 2449 
330 102 

%?!%o:ka leuchtenbergianutn 4236 1124 10879 5816 
+o pa 

13 
323 

COPEPODA 
C c l o  s v e r n a l i s  €k& so-  

Naupl i us 
Tropocyclops pras inus 

OTHER 
Carchesium sp. 
.Chironomidae (1  a rvae l  
Codonel la sp. 
t o r e t h r a  sp. 
E i T i T i a  sp. 
&he sp. 
Nemotoda a. so. 

ROT1 FERA 

V o r t i c e l  1; sp:. 29 28 -------- 
TOTAL 55734 26200 197091 112500 466 571 319 674 

* Refe r  t o  F igure  3E-2 f o r  l o c a t i o n .  



TABLE 3E-61 

ZOOPLANKTON (NUMBER PER CUBIC METER) COLLECTED I N  LAKE MCKELLAR AND THE 

. . M I S S I S S I P P I  RIVER DURING FALL SURVEY ON OCTOBER 18, 1 9 7 8  

Locat ion: 
. S c l e n t l f i c  Name 

CLADOCERA 

ME- 
C-1 C-2 -- 

COPEFOOA 

Eragasi l u s  cha tauquaensis 
M ~ o ~ l U ' c ' l k ~ s ' T d i i  
Mesoc c l o  s  edax ( juv . )  
N*- 

ROTIFERA 
As lancha pr iodonta  
h ~ a  7 s ~ -  

- Brachionus i n q h  
Brachionus n d c n t d t u s  
Brachionus 6uda es t i nens i s  
8rachionus 2;;s 
Brachionus caudatus - 
Erachionus f o r f  i c u l a  
Brachionus Quadridentatus 
m u r  u r i e o l a r i s  
c e p i l Z T j X 6 i i -  
Conochi us un i co rn i s  
Gastro us 

.&fa boston iensts  
Kerate l  l a  cottil- 
Rerate l  l a  coch lear is  t ec ta  
Kerate l  1  a  c q  - 
Lecane ohioensis 
L e c a n e s p .  
Pedal ia  mlra 
Platyas patu lus  
Ploesoma truncatum 
P o l y a r t h r a d o l i c h o p  t e r a  
Pol a r t h r a  vu l  a r i s  
+sulc:ta 

o t a t o r i a  g. sp. 
-S nchaeta sp. 
h a  sp. 

OTHER 
A r c e l l a  sp. 
tarchesturn sp. 
Codonel l a  sp. 
m f r m  sp. 
Nematoda g. sp.. 
T l n t l nn id i um -- - 
V o r t l c e l l a  sp. 

TOTAL 

---- 
Refer t o  F igure  3E-2 f o r  locat ion.  



TABLE 3E-62 

. ZOOPLANKTON (NUMBER P E R  CUBIC METER) COLLECTED IN LAKE MCKELLAR AND THE 

M I S S I S S I P P I  R IVER DURING WINTERSURVEY ON JANUARY 11, 1979 

Location: LMl LM2* M R ~  MR2* . . 
' s c i e n t i f i c  Narx &~-l~kLLzl-C-?_ 

..--. 
Tropocyclops praslnus 

OTHER 
Arce l la  sp. 19 
Carchcsium sp- 11934 407 
nironomidae ( la rvae)  19 
D i f f l u s i a  

Tanvtarsus ( la rva )  
T l 6 i n n l d i u m  sp. 
V ~ ~ f i ~ - ~ ) T ~ ' ~ p .  

TOTAL 

Refer to  Figure 3E-2 f o r  locat ion.  



cochlearis. The zooplankton of the Tennessee Chute (LM1-B) was dominated by 

Keratella cochlearis, the ciliate Carchesium sp. and the crustaceans Bosmina 

longirostris and copepod nauplii. Mississippi River collections were more 

dense than in July, but still depauperate relative to those from Lake McKellar. 

Dominant.forms in the river were Keratella.cochlearis, Bosmina longirostris, 
copepod naupj i i and ~archesi um sp. 

Densities of zooplankton decreased,again in the January collections (Table 

3E-62), no doubt .i n response to winter temperatures. Copepod naupl i i 
were among the most abundant organisms at all stations. Other important 

forms ,included Bosmi na longi rostri s at LM2-B, Carchesi um sp. in the Tennessee 

Chute and the Mississippi River and an unidentifi'ed rotifer at LM1-B. In 

general, the assemblages in Tables 3E-59 through 3E-62 are characteristic of 

warmer, somewhat enriched habitats. 



Phytoplankton samples were co l  1 ected i n  Lake McKel 1 a r  and the Mississippi 

River seasonally a t  the most of fshore s t a t i o n  o f  each t ransect .  Taxa i d e n t i f i e d  

i n  c o ~ l e c t i o n s  from Lake McKellar and the Miss iss ipp i  River are  presented i n  

Tables 3E-63 through 3E-66. . One-hundred s ixteen a1 gal taxa were i d e n t i  - 
f i e d  i n  these co l l ec t i ons  inc lud ing diatoms (47 taxa) , green algae (38 

taxa), blue-green algae (10 taxa) and a vari .ety o f  other forms (21 taxa). 

Abundance and composition o f  phytoplankton var ied between seasons and 1 oca t i  ons. 

Phytoplankton dens i t i es  i n  May samples from Lake McKel l a r  averaged 493 

organisms per  m i l l i l i t e r .  The dominant p lankter  was the f l a g e l l a t e  Cryptomonas 

ovata. Cyc lo te l l a  meneghiana, Melosira granulata, Chlamydomonas globosa, 

Coel astrum c'ambricum, Schi zo th r i x  ca l c i co l a  and Chroomonas sp. were o ther  

r e l a t i v e l y  common taxa present i n  the );lay co l lec t ions .  

Phytoplankton dens i t ies  i n  J u l y  co l lec t ions  from Lake McKellar were much 

higher than those observed i n  May, averaging 3523 organisms per m i l l i l i t e r  

o f  sample. Compositional ly,  the b l  ue-green algae Schizothr ix  ca l c i co l a  was 

the dominant phytoplankter among the co l lec t ions .  Other r e l a t i v e l y  common 

taxa present i n  Ju l y  included Melosira granulata, Stephanodiscus hantzsch i i ,  

Actinastrum hantzschi i ,  Merismopedia sp. and Chroomonas sp. 

I 'n the October co l  l ec t ions ,  phytoplankton dens i t i es  averaged 1823 organisms 

per  m i l l i l i t e r  o f  sample. Although no s i ng le . t axa  appeared t o  dominate 

these co l  1 e c t i  ons , the more common taxa present were Cycl o t e l  1 a meneghi ana, 

Me1 os i  r a  b i  nderana, - M. granul ata, Stephanodi scus hantzschi i , Dyctiosphaeri um 

pulchellum, Scenedesmus dimorphus, - S. quadricauda, Aphanizomenon flos-aquae, 

Coelosphaerium naegelianum, Microcyst is  aeruginosa and Cryptomonas ovata. 

Phytoplankton dens i t ies  were lowest i n  the January co l l ec t i ons  from Lake 

McKellar averaging 251 organisms per m i l l i l i t e r .  Sch izothr ix  ca l c i co l a  was 

the dominant species i n  the co l l ec t i ons  w i t h  As te r ione l la  formosa, Cyc lo te l l a  

meneghiana, Melosira binderana and - M. granulata being r e l a t i v e l y  common. 



TABLE 3E-63 

PHYTOPLANKTON (NUMBER PER MILLILITER) COLLECTED IN LAKE MCKELLAR 

AND THE M I S S I S S I P P I  RIVER I N  MAY 1978 

'. i o c a t l o n :  
~ C i e n t i f i c ' N a m e  '. 

MRl -C* 
1 2 - - 

BACILLARIOPHYCEAE (diatoms) 

Amphiprora sp. 

As te r lone l  l a  fornosa 

C y c l o t e l l a  menenghiana 

C y c l o t e i l a  sp. 

Cymatopleura solea 
Cymbella sp. 

Oiatoma v u l g a r i s  

F r a g i l a r i a  crotonensis 

F r a g i l a r i a  sp. 

Gomphonema ol ivaceum 

Gomphonema sp. 

Gyrosigma scal  pro ides 

Melos i ra binderana --- 
Melos i ra  p r - u l _ a ~  

Me los i ra  var ians 
I Navicula cryptocephala 

Navlcula radiosa -- 
Navicula t r i p u n c t a t a  

Navlcula sp. 

Neidium sp. 

Nf t zsch ia  a c l c u l a r i s  

N l t zsch la  ho lsa t i ca  

N i t z s c h l a  l i n e a r i s  

N i t zsch ia  longissima v. longissima 

N i tzsch ia  paleq 

N i t z s c h i a  sigmoidea 

N i tzsch ia  sp. 

Stauroneis sp. 

Stephanodiscus as t rea  

Stephanodiscus hantzschi i 
Stephanodiscus sp. 

S u r l r e l l a  angustata 

S u r i r e l l a  sp. 

Synedra acus 

Synedra u lna  

Synedra sp. 

. CHLORO~HYCEAE (green algae) 

Act inastrunl  han tzsch i i  

~ n k l s t r ~ ~ e ~ ~ u s  f a l c a t u s  

Car te r ia  sp. -- 
(Continued) 



TABLE 3'~-63 (Continued) 

Location: LHl-8' ' 
S c i e n t i f i c  Name ' -- 77- 

CHLOROP~~YCEAE (Continued 

Chlamydomonas globosa - 
Chlo rogon iu~  sp. 

Closterium acerosum 

Coelastrum cambricum 

Coelastrum sp. 

Crucigenia sp. 

Haematococcus sp. -- 
Microactlnium pusi l lum 

O o e  sp. - 
Pandorina morum --- 
Scenedesmus acuminatus 

Scenedesmus d i k r p h u s  -- 
Scenedesmus quadrlcauda 

Schroederia set igera 

Selenastrum westi 1 

Un ident i f iab le  Chlorophyta Sp. 

WXOPIIYCEI\E .(blue-green algae) 

Anabaena f 10s-aquae -- 
Aphanlzomenx flos-aquae 

Osc i l l a to r l a  sp. 

Schizothrix ca lc ico la  -- 
OTHER ALGAE 

Ceratiun~ h l rund ine l la  

Chroon~nas sp. -- 40 36 34 63 

Cryptomonas ovata 183 280 ' 52 66 

Euglena sp.  6 10 1 

Glenodinium sp. 1 16 

Lepoclnclts sp. 2 
Ochromonas sp. -- 2 6 

Perldinium sp. 

Phacus pleuronectes -- 2 

Trachelomonas sp. ---- 8 .  6 

Unident i f iab le  Chrysophyta sp. 
- - 

TOTAL NUMBER ORGANISMS 559 768 
PER MILLILITER 

TOTAL NUMBER TAXA IDENTIFIED 25 30 

- 

+ Refer t o  Figure 3E-2 f o r  locat ion.  

. . 



TABLE 3E-64 

AND THE MISSISSIPPI RIVER IN JULY 1978 

Locat lon:  
S c l e n t i f f c  Name -- 

BACILLARIOPHYCEAE (diatoms) 

Aster ionel  l a  f o n o s a  

Cyc lo te l  l a  menenqhiana 

Gyrosigma- scalpro ides 

Hantzschia amphioxa -- 
Melosi ra b i  nderana 

Melos i ra granulata 

Melos i ra i t a l i c a  -- 
Melosira var ians -- 
Navlcula sp. 

N i t zch la  a c i c u l a r i s  

N i t zsch ia  h o l s a t i c a  --- 
Ni tzsch ia  1 i n e a r i s  --- 
Nitzsch ia  sp. 

Pleurosigma sp. 

Stephanodiscus astrea 

Stephanodiscus h a n t z s c h i i  

S u r i r e l l a  sp. 

Synedra acus 

Synedra u lna  

LMl -Bf 

CHLOROPHYCEAE (green a1 gae) 

Act inastrum hantzschl i 

Anklstrodesmus fa1 catus 

Chlamydomonas globosa 

C l o s t e r i u n ~  g r a c i l e  

Closter lum sp. 

Coelastrum cambrlcum 

Coelastrum sp. 

Cruciqenia rec tangu la r i s  

&ctiosphaerium pu lche l  lum 

Eudorina elegans 

M i c r o a c t l n i ~  p u s i l  lum 

Oocystis sp. 

Pandorina 

Pediastrum duplex 
/ 

Pedlastrum simplex -- 
Scenedcsmus dimorphus --- 
Scenedesmus quadricauda 

Scenedesmus sp. 

Schroederia se t ige ra  

Selenastrum wes t i  i --- 
Sphaerocystis schroe te r i  

Unidentifiable Chlorophyta sp. 

(continued) 



TABLE 3E-64 (Continued) 

. . Location: 
Sc ien t i f i c  Name 

MYXOPHYCEAE (bl  ue-green a1 gae) 

Anabaena flos-a- -- 
~ ~ h a n i  zomenon floi-aquae 

.Lyngbya sp. 

Merlsmopedia sp. 

Microcyst is aeruqinosa 

O s c l l l a t o r i a  sp. . 

Schizothrix ca lc ico la  

Unidenti f lab le  Cyanophyta 

OTHER ALGAE 

Chmomonas sp. . . 

Cryptomonas ovata 
Euglena acus 

. .  . ' Euglena oxyuris 

Euglena sp. 

Glenodinium gymnodinium 

Glenodinium sp. 

Peridinium sp. . . 

. . Phacus lon'gicauda 

Phacus sp. 

Trachelotmnas giardlana . 

Trachelomonas sp. . - 

TOTAL NUMBER 'ORGAN ISMS 
PER MILLILITER 

TOTAL NUMBER TAXA IDEliTIFIEO 

MRl -Cf HRZ-C* 
1 7- 

. *  Refer t o  Figure 3E-2-.for locat ion.  



. . TABLE 3E-65 

: PHYTOPLANKTON (NUMBER PER M I L L I L I T E R )  CO~LECTED I N  LAKE MCKELLAR 

AND THE M I S S I S S I P P I  RIVER I N  OCTOBER 1978 
. . 

Locat ion:  LM1-8' LM2-B* HRl-C* MR2-C* 
S c i e n t i f i c  Name . 1 2 1 2  I-Z - -  

BACILLARIOPHYCEAE (diatoms) 

Achnanthes sp. .2 

~ s t e r l o n e l  l a  formosa 1 

C y c l o t e l l a  menenghiana ,180 97 40 197 93 146 189 260 

Dlatoma v u l g a r i s  . 1 

ri F r a g i l a r i a  crotonensis 

Gyrosigma scalpro ides 

Melos i ra binderana 

Melos l ra granulata 

Melos i ra i t a l  i c a  -- 
Navlcula cryptocephala 

Navicula sp. 

N i  t zsch ia  a c i c u l a r i s  

N i t zsch la  h o l s a t i c a  -- 
NI tzsch la  1 i n e a r l s  

N l  t zsch ia  & 
Nitzsch ia  t r y b l i o n e l l a  

N l t zsch la  sp. 

~tephanod1s;us as t rea  

Stephanodiscus dubius 

Stephanodiscus han tzsch l i  

Stephanodiscus n iagarae 

S u r l r e l l a  sp.. 

Synedra acus. . 

CHLOROPHYCEAE (green algae) 

Act lnastruf l  han tzsch l i  

Ankistrodesn~us fa lca  tus 

Car te r ia  sp. 

Chlamydomonas globosa 

Chlorogon~ufi sp. 

\ Closter ium g r a c i l e  

Closter ium sp. 

Coelas trunl ~ & I Q ~ ~  
Coelastrunl sp. 

Cosmarlun~ sp. 

Cruclgenia rec tangu la r i  s 

Crucigenia te t raped ia  

Crucigenia sp. 

Dyctiosphaerium pulchel  lum 

Euastrum sp. 

Haematococcus sp. -- 
Mlcroac t in iun~  p u s i l l u m  -- 

(continued) 



TABLE 3E-65 (Continued) 

Locat ion:  LMl-B* LM2-B* 
S c i e n t i f i c  Name = x-3E MRl -C* 

I-Z 
CHLOROPHYCEAE (Continued) 

. Oocystis s o l i t a r i a  

oocys t i s  sp. 

Pandorina 

Pediastrum boryanum -- 
Pediastrum duplex 

Pediastrum simplex 

Quadrigula l a c u s t r i s  

Scenedesn~us b r a s i  1 i e n s i s  

Scenedesmus dimorphus 

Scenedesmus opol i e n s i s  

Scenedesaus quadricauda 

Scenedesmus sp. 

Schroederia se t ige ra  

~ p h a e r d c ~ a  schroe te r i  

Tetraedron 1 imneticum -- 
U n i d e n t i f i a b l e  Chlorophyta sp. 

MYXOPHY CEAE 

Anabaena f los-aquae 

Aphanizomenon flos-aquae 

Chroococcus l imne t tcus  

Coelosphaerium naegelianum 

Merismopedia sp. 

M ic rocys t i  s aeruginosa 

O s c i l l a t o r i a  sp. 

Sch izo th r i x  c a l c i c o l a  

U n i d e n t i f i a b l e  Cyanophyta sp. 

OTHER ALGAE . 

Chroomonas sp. 

Cryptomonas ovata 

Euglena acus 

Euglena sp. 

Glenodinium sp. , , 

Lepoc inc l i s  sp. 

Ma1 lomnas  sp. 

P e r i d i n i u n ~  sp. -- 
~ h a c u s  pym - 
Pliacus sp. .--- 
Tetracdron minimum -- 
Trachelomonas y ia rd iana  - 
Trachelonmnas h isp ida  

Trachelo~~onas sp. 
-7- 

TOTAL NUMOER ORGANISMS 
PER tlILLILITER 

TOTAL NUMBER TAXA lOENTIFIE0 38 32 29 19 

Refer t o  F igure 3E-2 f o r  l oca t ion .  

3E-118 



TABLE 3E-66 

PHYTOPLANKTON (NUMBER PER M I L L I L I T E R )  COLLECTED I N  LAKE MCKELLAR 

AND THE M I S S I S S I P P I  RIVER I N  JANUARY 1979 

Location: LM1-B* LW-B* 
S c l e n t i f i c N a m e  - 1- n 

BACILLARIOPHYCCAE (diatoms) 

Aster  lone1 l a  formosa 35 64 21 32 

C y c l o t e l l a  menenghiana 8 16 1 6  8 
. . 

Cymbella sp. 

Diatoma vu lgar  i s  -- 
Epithemia sp. 1 

. ~ r a ~ i l a r i a  crotonensis 

~omphonerna sp. . 1 

Hantzschia amphioxa 

Melos i  r a  binderana 

Melos i ra granulata 

Me los l ra  i t a l  l c a  

Melos i ra var ians -- 
Meloslra sp. 

Navicula cryptoceph* -- 
Navlcula radiosa -- 
Navlcula t r l p u n c t a t a  

Navlcula sp. 

N I tzsch la  a c l c u l a r i s  

N l t zschra  h o l s a t i c a  ---- 
Nltzsch ia  I i n e a r i s  

(N l t zsch la  palea 

N l tzsch ia  sigmoidea 

N i tzsch ia  sp. 

P l n n u l a r i a  sp. 

Pleurosigma sp. ' 

Rholcosphenia curvata 

Stephanodiscus astrea 

Stephanodiscus han tzsch i i  

S u r i r e l l a  sp. 

Syncdra acus 

CHLOROPHYCEAE (green algae) 

Act lnastrum hantzschi i 

Ankis trodesmus fa lcatus 

Chlanydomonas fioLo_ssa 

~ic+oa;tinium pusi  11un1 

Pedlastruni s imp lex  ---- - 
Scenedes~nus dimorphus -- 
Scenedesmus %adri ca uda --- - 
Selena trum wes t i  i 

Staurastrum paradoxum 

U n i d e n t i f i a b l e  ~ h l o r o p h y t a  sp. 

MRl -C* 
1 - - 



TABLE 3E-66 (Continued) 

~ o c a t i o n :  LM1 -B' LM2-Bt 
S c l e n t i f i c  Name - = r-3z 

MYXOPHYCEAE (blue-green a lgae )  

Aphani zomenon flos-aquae 30 32 

Lyngbya sp. 

O s c i l l a t o r i a  sp. 

Schizothr ix  c a l c i c o l a  

OTHER ALME ' 

Chroomnas sp. 

Cryptomonas ovata 
Euglena sp. 

Glenodinium sp. 

Lepoclncl is  sp. 

TOTAL NUMBER ORGANISMS 
PER MILLILITER 

TOTAL NUMBER TAXA IDENTIFIED 

MRI-C* . MR2-C = n 

Refer  t o , F l g u r e  3E-2 f o r  loca t ion .  



~ h ~ t o ~ l ' a n k t o n  abundance and composition i n  the Miss iss ipp i  River d i f f e r e d  

from t h a t  observed i n  Lake McKellar. Densi t ies i n  co l lec t ions  from the 

r i v e r  i n  .May- averaged 623 organisms per  m i  11 i 1 i te r .  The dominant phytoplankter 

was Schizothr ix  ca l c i co l a  w i t h  Aster ionel  l a  formosa, Me1 os i  r a  granulata, 

Osci 1 l a t o r i a  sp. and Aphanizomenon flos-aquae a1 so being common. 

I n  the J u l y  r i v e r  co l  lec t ions,  phytoplankton dens i t ies  averaged 616 organi sms 

per  m i l l i l i t e r .  Melosira granulata was the dominant p lankter  i n  these 

co l  1 ect ions. stephanodiscus hantzschi i , Pediastrum duplex, Chroomonas sp. 

and an indeterminate . . blue-green algae were other r e l a t i v e l y  common species. 

Phytoplankton dens i t ies  were highest  i n  the October co l lec t ions  from the 

Miss iss ipp i  River averaging 1452 organisms per  m i l  1 il i t e r .  As was the case 

i n  Lake McKellar, no s ing le  taxa appeared t o  dominate these co l lec t ions .  

The more common taxa present were Cycl o t e l  1 a meneghiana, Me1 os i  r a  granul'ata, 
. . 

A c t i  nastrum hantzschi i , Scenedesmus dimorphus, Aphani zomenon f 10s-aquae, 

Meri smopedi a sp. , Microcyst i  s aerugi nosa and an i ndetermi nate green a1 gae. 

Phytoplankton.,densities were lowest i n  the January co l lec t ions  from the 

Miss iss ipp i  River. Densi t ies averaged 228 organisms per m i  11 i 1 i t e r  and the 

blue-green algae Aphanizomenon flos-aquae and Schizothr ix ca l c i co l a  were the 

most abundant organisms present i n  the co l lec t ions .  Other common species 

present were As te r ione l la  formosa and Melosira granulata. 

- 
I n  summary, the phytoplankton communities o f  Lake McKel l a r  and the Miss iss ipp i  

River .are characterized by a mixed assemblage o f  diatoms, green algae, blue- 

green algae and a va r i e t y  o f  other smal l e r  groups (cryptomonads, eugl enoids, 

etc. ). The dens i t ies  and species composi t i o n  vary seasonal l y  w i t h  not iceable 

di f ferences being apparent between lake and r i v e r  communities. The phyto- 
1 

plankton communities i n  both Lake McKel l a r  and the Miss iss ipp i  River are 

general ly  i nd i ca t i ve  o f  moderate leve ls  o f  organic enrichment. 



3E. 3:5 PERIPHYTON. 

Periphyton were co l  l ec ted  i n  Ju l y  o f  1978 from the predominant natural  

substrates '(submerged t r e e  stumps, t runks and roots)  in .Lake McKellar on the 

shorel ines adjacent t o  the proposed p l a n t  s i t e  (LM1-C and LM2-A) and a1,ong 

the shorel ine o f  the Miss iss ipp i  River above and below the entrance o f  Lake 

McKel l a r .  

Taxa i d e n t i f i e d  i n  ' co l l ec t i ons  from Lake McKel l a r  and the Miss iss ipp i  River 

are presented i n  Table 3E-67. Diatoms were the predominant,group i n  the 

per iphyton community (68 taxa) w i t h  green and b l  ue-green a1 gae ,occurr ing less  

f requent ly  (nine taxa and three taxa respect ively) .  Periphyton densi ty 
6 6 ranged from a minimum o f  0.02 x 10 t o  a maximum o f  9.0 x 10 u n i t s  per  10.5 

6 square centimeters (mean = 3.39 x 10 un i t s  per 10.5 square centimeters). 

The dominant diatom taxon i n  a1 1 o f  the co l lec t ions  was an un iden t i f i ed  
- species i n  the genus Navicula t h a t  most c lose ly  resembled Navicula t r i punc ta ta  

var. schi zonemoi des. * This species i s  poor ly  known ecological  l y  bu t  i s  

considered t o  p re fe r  water w i t h  a f a i r l y  h igh mineral content. Other diatom 

taxa commonly encountered included: Amphora submontana, Cyc lo te l la  meneghiniana, 

C. s t e l l i g e r a ,  Gomphonema parvulum, Melosira distans, M. granulata, M. - - - 
. v a r i  ans , Navi cu l  a 1 uzonensi s , Ni t zsch i  a f i 1 i formi s , - N. p a l  ea and Stephanodi scus 

.astraea var. minutula. This assemblage represents species t yp i ca l  o f  a wide 

range o f  environmental condi t ions bu t  are general ly  i n d i c a t i v e  o f  a l k a l i n e  

waters. (50) The most commonly encountered blue-green a lga l  taxa was Schizothr ix  

ca l c i co l a  which i s  a .  widely d i s t r i b u t e d  form o f  l i t t l e  value as an i nd i ca to r  
I 

o f  water qua l i t y .  Green algae were a poor ly  developed component o f  the 

periphyton community. . ' 

Spat ia l  d i f ferences i n  the periphyton co l lec t ions  from Lake McKellar and the 

Miss iss ipp i  River were minor due t o  the dominance o f  Navicula t r i punc ta ta  

"ased 'on personal communication between D. J. Wagner, E I A ,  and R. Lowe, 
Bowling Green State Univers i ty ,  May 9, 1979. 

C 



TABLE 3E-67 

PERIPHYTON COLLECTED FROM LAKE MCKELLAR AND THE M I S S I S S I P P I  RIVER 

DURING THE SUMMER SURVEY I N  JULY 1 9 7 8  

~ o c a t i o n :  L H ~  -c* LHZ-A* MRI-A* 
S c i e n t i f i c  Name = -3 2r-Z- 

I BACILLARIOPHYCEAE ( ~ i a t o m s )  . 
Achnanthes lanceolata , 

, Act inocyclus normanli 1 

Amphora submontana 18 

Amphora sp. 1 
? Baci l l a r i a  paradoxa 2 

Caloneis bac i l l um -- 4 1 

Coscinodiscus l a c u s t r t s  1 
C y c l o t e l l a  atomus 
Cyc lo te l  l a  meneghiniana 

C y c l o t e l l a  p s e ~ l d o s t e l l i g e r a  

C y c l o t e l l a  s t e l l i g e r a  

Cymbel l a  minuta 
Cymbel l a  t r ianqulum 

Cymbella sp. 

Gomphonema afffne 
Gomphonema g r a c i l e  

Gomphonema i nsiqne 

Gomphonema 01 ivaceum 

Gomphonema parvulum 

Gomphonema tene l  lum 

Gyrosigma scalpro ides 2 2 4  
Gyrosi gma spenserl i 1 2  
Melosi ra ambiqua 

Melos i ra 'd i s tans  -- 
Melosira granulata 8 8 92 68 33 1 1 
Melosi ra var ians -- 25 3 I S  7 

Navicula accomoda . . ' -- 3 I S  

Navicula 'accomodata . . . . 

Navicula b icon ica  ' -- 4 5 

Navicula cryptocephala .- 24 13 12 7 26 2 

Navicula cryptocephala v. 2 

~ a v i ' c u l a  cryptocephala v. veneta 2 

Navicula e lg inens is  1 
Navicula lanceolata 5 2 2 
Navicula luzonensis 36 64 24 1 5 2 

Navicula minuicula -- 2  1 1 

Navicula mut ica . -- 1 

Navicula mutica v. undulata -- - 
k v i c u l a  p a u c i v i s i t a t a  1 

(Continued) 



TABLE 3E-67 (Continued) 

. . 
Location: MI-C* W - A *  

S c i e n t i f i c  Name . A B - - - -  2 3 1  2 3 
BACILLARIOPHYCEAE (cont. ) 

Navicula pe l  l i cu losa  
~ a v i c u l a  sa l  inarua 
Navicula salinarum v.. intermedia 2 
Navicula s p e t r i c a  8 .  4 
Navicula v i r i d u l a  -- 2 

Navicula v i r i d u l a  v. r os te l l a ta  2 -- 
Navicula sp. # I  299 
Navicula sp. 82 
Ni tzschia amphibia 16 
Nitzschia c l a u s i i  

a Nitzschia dissipata 
Ni tzschia f i l i f o r m i s  12 
Nitzschia frustulum 2 
Nitzschia frustulum v. perpus i l la  

Ni tzschia l i n e a r i s  

. . Nitzschia palea 7 
Nitzschia parvula 
Ni tzschia sp. 1  

Opephera martyi 

. Rhoicosphenia curvata 
Stephanodiscus astraea 
Ste hanodiscus astraea 
--i%im- 
Stephanodiscus hantzschii 
Stephanodiscus i nv i s i t a tus  
Synedra rampens 
Synedra ulna 
Thalassiosira lacust r ts  
Thalassiosi r a  pseudonana 
Thalassiosira sp. 

TOTAL NUMBER OIATOMS COUNTED 

CHLOROPHYCEAE (Green a1gae)t 
Closterium ehrenberai 4 
Cosmarium sp. . 
K i rchner ie l la  subso l i ta r la  

Mi.crospora staanarum 
Oedoponiuin sp.. 
Scenedesmus s 

Scenedesmus quadricauda , 
Stiaeocloneum sp. 

(Continued,) 



TABLE '3~-67 (Continued) 

- Locatton: Wl-C* LM2-A* MRl -A* MR2-A* 
S c i e n t i f i c  Name i 2. 3 1 2 3 1 2 3 1 2 3 

CHLOROPHYCEAE (Green algae)t' (cont.) 

U lo th r i x  sp. I 

MYXOPHYCEAE (Blue-green a1gae)t 

Merismopedia punctata 

Osc i l l a to r i a  sp. 

Schizothr ix ca lc ico la  

TOTAL PERIPHYTON UNITS x106 

per 10.5 cm2 

TOTAL NUMBER TAXA OBSERVE0 
AT LOCATION 

Refer t o  Flgure 3E-2 f o r  locatfon. 

** Low number counted becake diatoms were very rare  i n  t h i s  sample. 

t Numbers nof counted. Relative abundances c lass i f i ed  as follows: 

A = abundant (more than 20 percent o f  sample) 

M = moderate' (5-20 percent o f  sample) 

I = infrequent (less than 5 percent o f  sample) 



var. schizonemoides (?) a t  a1 1 locat ions.  General l y  , however, more taxa were 

i d e n t i f i e d  i n  co l l ec t i ons  from Lake McKellar (45 and 44 taxa from .LMl-C and 

LM2-A respect ive ly )  than from Miss iss ipp i  River co l l ec t i ons  (32 taxa from 

both M R ~  -A '  and MR2-A). 

I n  general, the  per iphyton community i n  Lake McKellar 'and the M iss iss ipp i  

River i nd ica ted  the presence o f  s l  i g h t l  y a1 ka l  i ne water qua1 i t y  tond i  ti ons 

and h igh t o  moderate l eve l s  o f  organic enrichment. 

3E. 3.6 MACROPHYTES 

No aquat ic  ,macrophytes were observed i n  the permanent bed o f  the M iss iss ipp i  

R iver  or .  Lake McKel l a r .  
. . .  
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AG . . . . .  
AIEE . . .  
AISC . . .  
AISI . . .  

. . 
ALK . . .  
AMCA . . .  

' alimonia-N 
ANSI . . .  
As . . . .  
ASHRAE . . 

'ASME . . .  
ASTM . . .  
Avg . . .  
B . . .  ; 
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BaO . . .  
Be.. . . . .  
BFW . . .  
BHC . . .  
BOD . . .  
BODS . . .  
Btu . . . .  
Btu /hr - f t2  
Btu / lb  . . 
Btu/scf . 
C . . . .  
C . . . .  
C . . . .  

approximately . . . . .  
. . . . . .  a t  

bu f fe r  capacity . . . . .  
. . . . .  degrees Fahrenheit 
. . . . .  less than o r  equal t o  
. . . . .  minutes 
. . . . .  micrograms per cubic meter . . . .  ; micromhos per centimeter 
. . . . .  mu l t i p l i ed  by 

percent . . . . .  
. . . . .  abundance where A = 1-10 
. . . . .  , abundant 
. . . . .  autumn 
. . . . epicentra l  accelerat ion 
. . . . .  ash-a glomeration gasi f i -er  

U.S. !my Corps o f  Engineers -'; . . . . . .  
; . . . .  American Concrete i n s t i t u t e  : 

Anthraquinone disulohonic acid' . . . . .  
, --. . . . . . . .  s i l v e r  

ag r i cu l t u ra l  . . . . .  
. . . . . .  American I n s t i t u t e  o f  Elec- 

t r i c a l  Engineers 
. . . . .  American I n s t i t u t e  o f  Steel 

Construction 
. . . . .  American I r o n  and Steel 

I n s t i t u t e  
. . . . .  alumina 
. . . . .  a1,kal inity 
. . . . .  A i r  Moving and Condit ioning 

Association 
ammonia-nitrogen . . . . . .  

. . . . .  American National Standards 
I n s t i t u t e .  

arsenic . . . . .  
. . . . . .  e e r i c a n  Society o f  Heating, 

Ref r igera t ion .  and A i r  
'Condit ioning Engineers 

American Society o f  Mechani- . . . . .  
ca l  Engineers 

. . . . .  American Society f o r  Testing 
and Mater ia ls 

. . . . .  average 
: abundance -where B = 11-25 . . . . .  

. . . . .  Best Available Control 
Technology 

. . . . .  barium oxide 

. . . . .  beryl l ium 
b o i l e r  feed water . . . . .  
1,2,3,4.5;6-hexachlorocyclo- . . . . .  

hexane 
b io log ica l  oxygen demand . . . . .  
f ive-day b io log i ca l  oxygen . . . . .  

demand . 
. . . . .  B r i t i s h  thermal u n i t  . 

Btu per hour per. foo t  squared . . . . .  
. . . . .  Btu per pound 

Btu per standard cubic f oo t  . . . . .  
abundance where C = 26-50 . . . . .  

. . . . .  carbon 
centigrade . . . . .  

-- - 

. . . . . . . . .  C common 
Ca . . . . . . . . .  calcium 

. . . . . . .  CaC03 calcium carbonate 
CaO . . . .  ; . . .  1 ime 

. . . . . . .  Ca(OH)2 calcium hydroxide 
. . . . . .  CaS03 ; calcium s u l f i t e  
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. . . . . . . .  cfm cubic fee t  per minute 
. . . . . . . .  CFR Code o f  Federal Regulations 

CH, . . . . . . . . .  methane 
. . . . . . .  cm/sec centimeters per second 

. . . . . . . .  cmz square centimeters 
CN . . . . . . . .  cyanide 

. . . . . . . . . .  CO carbon monoxide 
. . . . . . . .  Co. county 
. . . . . . . .  C02 carbon dioxide 

. COD . . . . . . . .  chemical oxygen demand 
. . . . . . . .  COE U.S. Army Corps o f  Engineers 
. . . . . . . . .  COS carbonyl su l f i de  

C r  . . . . . . . .  : chromium 
Cr. . . . . . . . . . .  cimeek 

. . . . .  . Cr(OH)3 chromium hydroxide 
. . . . . . . .  CS2 carbon d i  sul f ide  

. . . . . . .  C.S.T. Central standard time 

. . . . . . .  Cum wt cumulative weight' 
. . . . . . . . .  D abundance where D = 51L100 

. . . . . . . .  DAF dissolved a i r  f l o t a t i o n  
dB . . . . . . . . . .  decibel 

. . . . . . . .  dBA A-weighted decibel 

. . . . . . . .  DBH diameter a t  breast hei'ght 

. . . . . . . .  I DEA 'diethanolami ne 
. . . .  . . . .  DO : dissolved oxygen 

. . . . . . . .  DOC dissolved organic carbon 

. . . . . . . .  DOE Department of Energy 

. . . . . . . .  DRC Del ta Refining Company 

. . . . . . . .  DSCF dry standard cubic fee t  
. . . .  DW Standards Dr inking Water Standards 

. . . . . . . . .  E abundance where E = more than 
100 

. . . . . . . . . . .  E east 

. . . . . . . . .  E endangered 

. . . . . . . . .  E energy 
. . . . . . . .  e.g. f o r  example 
. . . . . . . .  EIA Energy Impact Associates 

. . . .  Elepental S Elemental su l fu r  
. . . . . . .  elev. e levat ion 

. . . . . . . .  EPA U.S. Environmental Protect ion 
Agency 

. . . .  EPA C r i t e r i a  U.S. Environmental Protect ion 
Agency "Qua1 i t y  C r i t e r i a  
f o r  Water 

. . . . . . . . . .  ER Environmental report  
Est. . . . . . . . .  estimated 
F . . . . . . . . .  f a l l  
Fe . . . . . . . . .  i r o n  
FAA . . . . . . . . .  Federal Aviat ion Agency 
FCC . . . . . . . .  Federal Communications 

1 Commission 
Fe (OH)3 . . . . . . .  i.ron hydroxide 
Fe203 . . . . . . .  f e r r i c  oxide 
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. . . . . .  FSI . . . . : . . .  f ree swel l ing index . .mg/kg , m i  11 igrams per k i  1 ogram 
. . . . . . . .  ft . . . . . . . . . .  foo t  mg/l mil l igrams per l i t e r  
. . . . . . . .  ft/sec . . . . . . .  fee t  per' second MgO magnesia 

. . . . . . . . . .  FWEC . . . . . . . .  Foster Wheeler Energy carp. m i  miles 
. . . . . . . .  g , . . . . . . . .  accelerat ion o f  g rav i t y  min minimum 
. . . . . . . .  G C h S  . . . . . . . .  Gas Chromatograph/Mass MLGW Memphis L ight ,  Gas and Water 

. . . . . . . . .  Spectrometer mm m i l  1 imeter 
. . . . . . .  gpd . . . . . . . . .  gallons per day MMBtu m i l l i o n  Btu 

. . . . . . . . .  gpm . . . . . . . .  gallons per minute Mn manganese 
. . . . . . . .  GW . . . ' . . . . . . .  groundwater Mn304 manganese oxide 

. . . . . . . .  H . . . . . . . . .  hydrogen mph miles per hour 
. . . . . . . . .  H' . . . . . . . . .  Shannon-Wheaver d i ve rs i t y  MR Mississ ippi  River 

. . . . . . . .  index MSCHO Memphis and Shelby County 
Hz.. . . . . . . . .  hydrogen Health Department 

. . . . . . .  H20 . . . . . . . .  water m/sec meters per second 
. . . . . . . .  H2S . . . . . . . .  hydrogen su l f i de  MSHA Mine Safety and Health 

ha . . . . . . . . .  hectare Administrat ion 
. . . . . . . .  HCN . . . . . . . .  hydrogen cyanide msl mean sea leve l  

. . . . . . .  HCOOK . . . . . . . .  potassium formate mva : megavolt amperes 
. . . . . . . . .  Hg . . . . . . . . .  mercury .. MW megawatts 
. . . . . . . . .  HHV . : . . . . . .  higher heating value N ni t rogen 

Hi-Vol . . . . . . .  high volume N . . . . . . . . .  north 
. . . . . . . . . .  HMO . . . . . . . .  Health Maintenance N2 ni t rogen 

. . . . . . . .  Organization N/A. no t  applicable 
. . . . . . . . . . . .  HP . . . . . . . . .  horse power N/A not  avai lable 

. . . . . . . .  h r  . . . . . . . . .  hour NaHC03 sodium bicarbonate 

. . . . . . .  IFG . . . . . . . .  indus t r i a l  fue l  .gas NaHS03 sodium b i s u l f i t e  
. . . .  . . .  .IFGDP . . . . . . .  i n d u s t r i a l  fuel  gas demon- .Na2C03 , sodium carbonate 

. .  . . . . .  s t r a t i o n  p lan t  .Na20 ; sodium oxide 
. . . . . . .  IGT . . . . . . . . .  I n s t i t u t e  o f  Gas Technology NaaS03 sodium s u l f i t e  
. . . . . . . .  i n .  . . . . . ' . . .  inch Na2S04 sodium su l f a te  

. . . . . . . . .  ISA . . . . . . . .  .Instrument Society of Americ.a NC Nonconnah Creek 

. . . . . . . . .  JTU . . . . . . ' . .  Jackson t u b i d i t y  un i t s  ND none detected 
. . . . . . . .  K2CD3 - . . . . . .  potassium carbonate NEC National E lec t r i ca l  Code 
. . . . . . . .  . K i O  . . . . . . . .  potassium oxide NEMA National E lec t r i ca l  Manufac- 

k ips . . . . . . . .  1000 pounds tu rers  Association 
. . . . . . . .  . km . . . . . . . . .  ki lometer NFPA National F i r e  Protect ion 

kv . . . . . . . . .  k i l o v o l t s  Association 
. . . . . . . .  kva . . . . . . . .  k i  1 ovol t amperes I NH3 ammonia 

. . . . . . .  lb/cf  . . . . . . .  pounds per cubic fee t  NH3-N ammonia ni t rogen 
. . . . . . . . .  'LM . . . . . . . . . .  Lake McKel l a r  Ni n icke l  

. . . . . . .  LNG . . . . . . . .  l i q u i d  natural  gas NIOSH National I n s t i t u t e  f o r  Occu- 
LR . . . . . . . . . .  l o s t  record ' pat ional  Safety and Health 

.m . . . . . . . . . .  meter N. N. F. . . . . . . .  normally no flow 
. . . . . . . .  M . . . . . . . . .  Richter. magnitude No. number 
. . . . . . . .  m2ha . . . . . . . .  square meters expressed i n  NO, ni t rogen dioxide 

. . . . . . . .  hectares : N O ~ - N  n i t r a t e  n i t rogen 
. .  . . . . .  . . . . . . . . .  ,m3 cubic meters No : ni t rogen oxides ; 

. . . . . . .  M-3 . . : . . . . .  heavy i ndus t r i a l  d i s t r i c t  N P ~ ~ E S  National Pol 1 utant  Discharge 
MAF . . . . . . . .  moisture and ash f ree  El iminat ion System 
MATCOG . . . . . . .  Mississippi-Arkansas-Tennessee. O2 . . . . . . . . .  oxygen \ 

. . . . . . . . .  Council o f  Governments .03 ozone 
. . . . . . . . .  max . . . . . . . .  maximum OSHA Occupational Safety and 

MBAS . . . . . . . .  methylene blue ac t ive  Health Administrat ion 
substances p : . . . . . . . .  permanent 

mcf . . . . . . . . .  thousand cubic f e e t ,  P . . . . . . . . .  phosphorus . 
. . . . . . . . .  MF . . . . . . . . . .  moisture f ree P20J phosphorus pentoxide 
. . . . . . . .  MFD . . . . . . . .  Memphis F i re  Department PAH polycycl  i c  aromatic hydro- 

Mg . . . . . . . . .  magnesium carbons 
. . . . . . . .  mgd . . . . . . . .  m i l l i o n  gallons per day Pan remaining i n  the pan 

. . . .  . . 
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i P b . .  . . .  
PCB . . .  
PCS . . .  
p H . .  . . .  
Pop., . . .  
ppm . . . :  
.ppnv.. . .  
Project COED 

psf . . . .  
ps ia .  . . .  
psig . . . .  
P.T.U. . . .  
99-20 . . .  

re..... 
RFP . . .  
R M . . .  . .  
R O W . .  . .  
S . . . .  
s . . . . .  
s . . .  
s . . . . .  
S . . . . .  
S b . .  . . .  
scf . . . .  
scfm . . . .  
SCN- . 
SCOT . 
S e . .  . . .  
SiO,. . . .  
SHSA.  . . .  
SNG . . .  
so, . . . .  
SO, . . . .  
SO, . . . .  
s p . .  . . .  
S p . .  . . .  
spp . . . .  

,j 

lead 
polychlorinated biphenyls 
potassiw chloroplatinate 

standards 
hydrogen ion concentration 
population 
parts per mil l ion 
parts per mil l ion by volure 
Project CharOil-Energy- 

Development 
pounds per square foot 
pounds per square inch 

absolute 
pounds per square inch gage 
p la t i nvcoba l t  units 
once-in-twentyyear 3-day 

consecutive high or low 
flow 

correlation meff ic ient  
resident 
regarding 
request for proposal 
r iver  mile 
right-of-way 
south 
special 
special concern 
sulfur 
sumer 
antinony 
standard cubic foot 
standard cubic feet per 

minute 
thiocyanate ' 

Shell Claus Off-gas Treatnent 
seleni* 
s i l i ca  
Standard Metropolitan S t a -  

t i s t i ca l  Area 
synthetic natural gas 
sulfur dioxide 
sulfur trioxide 
sulfate 
species 
spring 
species (pl . ) 

SrO . . . . . . . .  
SRU . . . . . . . .  
ss . . . . . . . . .  
Std. dev. . . . . .  
STP . . . . . . . .  
su . . . . . . . . .  
T . . . . . . . .  - 
I . . . . . . . . .  
T/D . . . . . . . .  
TDE . . . . . . . .  
TDE . . . . . . . .  
TEN4 . . . . . . . .  
Tennessee Criteria . 
Ti  . . . . . . . . .  
Ti0 . . . . . . . .  
TKN . : . . . . . .  
Tl . . . . . . . . .  
TOC . . . . . . . .  
TSP . . . . . . . .  
TSS . . . . . . . .  
TVA . . . . . . . .  
U . . . . . . . .  

TM U-GAS Process . . 
.UL . . . . . . . .  
U.S. . . . . . .  
U,S. ACE . . . . . .  
USFWS . . . . . . .  

v . . . . . . . . .  
V20. . . .  r . .  
var. . ; ; . . . . .  
viz . . . . . . . .  
W . . . . . . . . . .  
w t  . . . . . . . . .  

stront i lu ovide 
sulfer recovery unit 
susoended solids 
staidard deviation 
sewage treatment plant 
swmer 
threatened 
transient 
tons per day 
1 ,l ,-dichloro-2.2-bis 

(p-chlorophenyl) ethane 
total dissolved sol ids 
Tubular Exchange Manufac- 

turers Association 
Tennessee Water quality 

Criteria 
titanium 
t i tan ia  
total kjeldahl nitrogen 
thallium 
total organic carban 
tota l  suspended particulates 
total suspended sol ids 
Tennessee Valley Authority 
uncwon 

medim Btu industrial fuel 
gas 

Underwriters Laboratories 
United States 
U.S. A m y  Corps o f  Engineers 
U.S. Fish and Wildlife 

Service 
U.S. Geological Survey 
U.S. standard sieve 
vanadiua 
very momon 
vis i tor  
vanadiua pentoxide 
variety 
that i s  
west 
weight - 
year 
zinc 
zinc hydroxide 




