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1.0 TMDL Executive Summary 
 
Basin Name:   Oconee River 
 

Table 1-1. 2000-303(d) Listed Segments for Dissolved Oxygen 
in the Oconee River Basin. 

SEGMENT 
NUMBER STREAM 

SEGMENT 
LENGTH, 

(Miles) 

1999 
MONITORING 

STATION 

 
 

12 DIGIT HUC ID 
1 Bluff Creek 4 02223065 030701020206 
2 Bottoms Branch 1 Historical 030701010104 
3 Lake Brantley NA Historical 030701011302 
4 Pughes Creek 8 02223742 030701020906, 

030701020905 
5 Ochwalkee Creek 18 02224600 030701021306, 

030701021305 
 
 
Description of Analysis 
U S G S  w ater qua lity  da ta  co llec ted  in  1999  iden tified  d isso lved  oxygen (D O ) im pa irm ents  fo r 
O conee s tream  segm ents  lis ted  in  Tab le  1 -1 , and  fu rther ind ica ted  tha t these  im pa irm ents  
occurred  during , and  w ere  lim ited  to , sum m er m onths, low  flow  and  h igh  tem pera tu re  
cond itions.  S tream  flow s during  periods o f im pa irm ent w ere  a t, o r be low , 7Q 10 (the  m in im um  7-
day average  flow  tha t occurs  once  in  10  years  on  the  average), w h ich  is  cons is ten t w ith  the  3 -
year d rought experienced  in  G eorg ia  from  1998 to  2000 .  S ince  the  observed  D O  im pa irm ents  
w ere  c learly  d riven  by pers is ten t low  flow s and  h igh  tem pera tu res, occurring  over severa l 
sum m er m onths, a  s teady s ta te  m ode ling  approach  w as adopted  as appropria te  fo r D O  TM D L 
ana lys is . 
 
 
Applicable Water Quality Standards 
The  app licab le  d isso lved  oxygen w ate r qua lity  s tandards fo r w a te rs  in  the  O conee R iver B as in  
a re  as fo llow s: 

Numeric - GAEPD.   A  da ily  average  o f 5 .0  m g/L  and  no  less than  4 .0  m g/L  a t a ll tim es 
fo r w a te rs  supporting  w arm  w ater spec ies o f fish .   391-3-6 -.03  (c) (l).  (G A E P D , 2000) 
Natural Water Quality – GAEPD.  It is  recogn ized  tha t ce rta in  na tu ra l w a te rs  o f the  S ta te  
m ay have  a  qua lity  tha t w ill no t be  w ith in  the  genera l o r spec ific  requ irem ents  con ta ined  
here in .  Th is  is  espec ia lly  the  case  fo r the  crite ria  fo r d isso lved  oxygen, tem pera tu re , pH  
and  feca l co lifo rm .  N P D E S  perm its  and  best m anagem ent p ractices w ill be  the  p rim ary 
m echan ism s fo r ensuring  tha t the  d ischarges w ill no t c rea te  a  harm fu l s itua tion . 391-3-6 -
.03  (7 ).  (G A E P D , 2000) 
Natural Water Quality – EPA.  W here  na tu ra l cond itions a lone  crea te  d isso lved  oxygen 
concentra tions less than  110  percen t o f the  app licab le  crite ria  m eans o r m in im a or bo th , 
the  m in im um  accep tab le  concen tra tion  is  90  percen t o f the  na tu ra l concen tra tion .  
(U S E P A , 1986). 

 
D ue  to  na tu ra lly  occurring  low  d isso lved  oxygen in  the  im pa ired  segm ents , the  E P A  na tu ra l 
w a te r qua lity  s tandard  w as appropria te  to  support the  p roposed a lloca tions.  Tha t is , if a  m ode l 
resu lt show ed a  na tu ra l d isso lved  oxygen less than  5 .0  m g/L , the  na tu ra l m ode l resu lt w ou ld  
de fine  the  D O  standard  to  be  app lied .  In  th is  case , the  s tandard  w ou ld  becom e 90  percen t o f 
the  com puted  na tu ra l D O . 
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Technical Approach 
 
M ode l A dopted : G eorg ia  D oS ag –  s teady-s ta te  w ate r qua lity  m ode l deve loped  by 

G eorg ia  E nvironm enta l P ro tection  D iv is ion . 
 
C a lib ra tion  D ata : U S G S  fie ld  da ta  from  June 1999. 
 
C a lib ra tion  C ond itions: (1 ) U S G S  flow s m easured  in  June  1999. 
 (2 ) U S G S  Tem pera tu res m easured  in  June  1999. 
 (3 ) P o in t source  D M R  da ta  fo r June  1999. 
 (4 ) S O D  va lues fo r ‘m ixed  land  uses ’ based  on  year-2000  TM D Ls fo r 

the  S outh  4  B as ins. 
 (5 ) D epths, ve loc ities , k ine tic  ra tes, reaera tion , and  boundary 

cond itions based  on  1999 U S G S  fie ld  da ta  and /o r G A E P D  
standard  m ode ling  p ractices. 

 
C ritica l C ond itions: (1 ) 7Q 10 flow s recom puted  to  inc lude  da ta  th rough 1998. 
 (2 ) Tem pera tu res derived  from  h is to ric  trend  m on ito ring  da ta . 
 (3 ) P o in t source  d ischarges a t cu rren t perm it lim its . 
 (4 ) S am e S O D  fo r ‘m ixed  land  uses ’ as  ca lib ra tion  cond itions. 
 (5 ) S am e dep ths, ve loc ities , k ine tic  ra tes, reaera tion , and  boundary 

cond itions as ca lib ra tion  cond itions. 
 
N a tu ra l C ond itions: (1 ) S am e flow s as critica l cond itions. 
 (2 ) S am e tem pera tu res as critica l cond itions. 
 (3 ) A ll po in t sources com ple te ly  rem oved. 
 (4 ) S O D  fo r na tu ra l (i.e ., fu lly  fo rested) land  use  based  on  year-2000  

TM D Ls fo r the  S outh  4  B as ins. 
 (5 ) S am e dep ths, ve loc ities , k ine tic  ra tes, reaera tion , and  boundary 

cond itions as ca lib ra tion  cond itions. 
  
M O S : Im p lic it, based  on  the  fo llow ing  conserva tive  assum ptions: 

(1 ) D rought s tream flow s pers is t th rough  the  critica l sum m er m onths a t 
m onth ly  7Q 10 flow  va lues. 

(2 ) H o t sum m er tem pera tu res, based  on  the  h is to rica l record , pers is t 
fo r the  sam e critica l period . 

(3 ) A ll po in t sources d ischarge  con tinuous ly a t the ir N P D E S  perm it 
lim its  fo r the  sam e critica l period . 

(4 ) D O  sa tu ra tion , fo r a ll flow s en te ring  the  system , equa l those  
m easured  during  the  low  D O  period  in  the  sum m er o f 1999 . 

(5 ) W ater dep ths a re  sha llow , genera lly  less than  one  foo t, w h ich  
aggrava tes the  e ffec t o f S O D . 

(6 ) W ater ve loc ities  a re  s lugg ish , genera lly  0 .5  fps  o r less, w h ich  
in tens ifies  the  e ffec t o f B O D  decay. 

 
S easona lity :  D isso lved  oxygen da ta  show ed no  im pa irm ents  ou ts ide  o f the  h igh-

tem pera tu re , low -flow  cond itions w h ich  occur during  the  sum m er m onths. 
M on ito ring :  Fo llow -up  m on ito ring  accord ing  to  5 -year R iver B as in  P lann ing  cyc le  

(G eorg ia  E P D , 1996) 
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A pproach :  N P D E S  P erm its  fo r po in t sources; B est m anagem ent p ractices fo r 
nonpo in t sources. 

D a te  S ubm itted : D ra ft on  June  30 , 2001 , F ina l on  February 2002 .  
 

Table 1-2. Summary of TMDLs for Dissolved Oxygen Listed Segments 
in the Oconee River Basin. 

SEGMENT 
NUMBER STREAM 

TMDL 
(lbs/day) 

1 Bluff Creek 42 
2 Bottoms Branch 2.5 
3 Lake Brantley 190 
4 Pughes Creek 76 
5 Ochwalkee Creek 30 

 
 
2.0 TMDL Background 
 
The S ta te  o f G eorg ia  is  requ ired  to  deve lop  To ta l M axim um  D a ily  Loads (TM D Ls) fo r w a te rs  no t 
m eeting  w ate r qua lity  s tandards, in  accordance  w ith  S ection  303(d) o f the  C lean  W ater A ct and  
the  U . S . E nvironm enta l P ro tection  A gency (E P A ) W ater Q ua lity  P lann ing  and  M anagem ent 
R egu la tions (40  C FR  P art 130).  W ater qua lity  da ta  co llec ted  by the  U n ited  S ta tes G eo log ica l 
S urvey (U S G S ) in  1999  ind ica te  tha t a  num ber o f w a te rbod ies in  the  O conee R iver B as in  d id  
no t ach ieve  w ate r qua lity  s tandards fo r d isso lved  oxygen (D O ).  These  w ate rbod ies w ere  
inc luded  in  the  s ta te ’s  2000-303(d) lis t, a long  w ith  the  h is to rica l lis t o f im pa ired  segm ents , and  
p roposed by the  G eorg ia  E nvironm enta l P ro tection  D iv is ion  (G A E P D ). 
 
There  a re  38  segm ents  lis ted  on  the  s ta te ’s  2000-303(d) lis t as  im pa ired  fo r d isso lved  oxygen, 
w ith  23  in  the  A ltam aha, 10  in  the  O cm ulgee , and  5  in  the  O conee R iver B as ins.  The  TM D Ls 
a re  o rgan ized  in  3  separa te  reports , 1  fo r each  bas in .  Th is  report p resen ts  the  d isso lved  
oxygen TM D Ls fo r the  5  lis ted  segm ents  in  the  O conee R iver B as in  iden tified  in  Tab le  1 -1 .  The  
O conee R iver B as in  is  part o f the  M idd le  Three  B as ins in  G eorg ia  as show n in  F igure  2 -1 . The  
th ree  rive r bas ins, the  A ltam aha, O cm ulgee , and  O conee, a re  requ ired  by the  consent decree  to  
have  TM D Ls deve loped  by June  30 , 2001  (S ie rra  C lub  v. H ank inson  1997).  A s show n in  the  
Tab le  2 -1 , there  a re  tw o  8 -d ig it H ydro log ic  U n it C odes (H U C s) w ith in  the  O conee R iver B as in :  
the  U pper O conee R iver B as in , H U C  03070101; and , the  Low er O conee R iver B as in , H U C  
03070102.   
 

Tab le  2 -1 . S um m ary o f G eorg ia  M idd le  3  D isso lved  O xygen TM D Ls. 
River 
Basin 

Drainage Area 
(square miles) 

Impaired 
Segments 

1999 WQ 
Stations 8-digit Hydrologic Unit Codes 

Oconee 5,333 5 66 • Upper Oconee (HUC 03070101) 
• Lower Oconee (HUC 03070102) 

Ocmulgee 6,086 10 86 
• Upper Ocmulgee (HUC 03070103) 
• Lower Ocmulgee (HUC 03070104) 
• Little Ocmulgee (HUC 03070105) 

Altamaha 2,852 23 35 • Altamaha (HUC 03070106) 
• Ohoopee (HUC 03070107) 

  
 



 
 
 

  
4 

Ocmulgee River Basin Dissolved Oxygen TMDLs              FINAL 
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River Basin

Lower Oconee
River Basin

 
Figure 2-1.  Location of the Oconee River Basin. 
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3.0 Problem Understanding 
 
U S G S  co llec ted  w ate r qua lity  da ta  in  G eorg ia  during  1999.  There  w ere  a  to ta l o f 214  s ta tions, 
inc lud ing  187  in  the  M idd le  Three  B as ins.  There  w ere  66  w ate r qua lity  s ta tions in  the  O conee 
R iver B as in  fo r 1999 .  These  da ta  show ed tha t d isso lved  oxygen im pa irm ents  occurred  
exc lus ive ly  during  the  sum m er m onths.  Furtherm ore , a ll o f the  im pa irm ents  w ere  lim ited  to  
sm a ll, headw ater s tream s w here  the  d ra inage  a reas a re  re la tive ly  sm a ll and  d ry w eather flow s 
a re  low , o r ze ro .  In  the  dow nstream  reaches o f la rger w ate rsheds w here  the  flow s a re  h igher 
and  no t in te rm itten t, and  the  ass im ila tive  capac ity  is  there fo re  g rea te r, the  d isso lved  oxygen 
concentra tions a lw ays m et the  m in im um  standard  o f 4 .0  m g/L , and  the  da ily  average  o f 5 .0  
m g/L . 

Figure 3-1. Comparison of Dissolved Oxygen Data at Two Oconee River Basin Locations. 
 
F igure  3 -1  illus tra tes th is  im portan t find ing  by com paring  m easured  D O  leve ls  in  a  non-
in te rm itten t, free-flow ing  s tream  to  D O  leve ls  found  in  a  sm a ll s tream  w ith  low  or no  observab le  
flow .  The  free  flow ing  rive r da ta  w ere  co llec ted  a t U S G S  02223000, w h ich  is  loca ted  on  the  
O conee R iver near M illedgeville , G A .  The  o ther da ta  in  F igure  3 -1  w ere  co llec ted  a t B lu ffs  
C reek, a  sm a ll headw ater s tream  in  the  upper part o f the  Low er O conee R iver B as in .  These  
tw o  se ts  o f da ta  a re  represen ta tive  o f D O  cond itions observed  a t o ther s ta tions in  the  bas in . 
 
G A E P D  sta ff v is ited  the  O hoopee R iver B as in  on  A pril 11 , 2001  to  observe  s tream  
characte ris tics  such  as ve loc ities , dep ths, floodp la in  w id ths and  vege ta tion , and  ad jacen t land  
use .  These  characte ris tics  have  a  d irec t bearing  on  low  d isso lved  oxygen concentra tions and  
a re  re la ted  to  the  d isso lved  oxygen im pa irm ents  in  the  O conee R iver B as in .  A t a ll sam pling  
s ta tions v is ited  on  the  O hoopee R iver m a instem  and  its  tribu ta ries , the  s tream s flow ed th rough 
dense , fo rested  sw am ps w ith  fo rested  s tream  bu ffe rs .  A ll o f the  v is ited  s ites  w ere  s im ila r in  tha t 
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the  s tream  w ou ld  flow  ou t o f the  shaded fo rested  sw am p, w h ich  rece ives a  s ign ifican t am ount 
lea f litte rfa ll, in to  sm a ll c learings fo r b ridges and  road  access.  A t each  c learing , d irec t sun ligh t, 
sm a ll pa tches o f aqua tic  p lan ts , and  heavily  vege ta ted  floodp la ins w ere  observed .  F igure  3 -2  
dep ic ts  a  sam pling  s ite  on  the  L ittle  O hoopee R iver.  E ven  though the  s ite  v is it occurred  during  
a  period  o f h igher flow , these  essen tia l characte ris tics  a re  s till apparen t. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-2. Picture of Sampling Site on Little Ohoopee River (SR56) Near Covena, GA. 
 
F igures 3 -3  and  3 -4  show  the  im pa ired  segm ents  fo r d isso lved  oxygen and  the  w ate r qua lity  
s ta tions tha t ind ica ted  each  im pa irm ent.  There  a re  th ree  segm ents  show n in  Tab le  1 -1  tha t 
w ere  lis ted  as a  d irec t resu lt o f the  1999  d isso lved  oxygen da ta .  There  a re  tw o  h is to rica l 303(d) 
lis tings in  the  O conee R iver B as in , inc lud ing  B o ttom s B ranch  and  Lake  B ran tley. 
 
A ll fie ld  da ta  re levan t to  the  M idd le  Three  B as ins TM D Ls w ere  com piled  by G A E P D  and 
inc luded  in  e lec tron ic  da tabase  files .  The  da ta  a re  m anaged in  the  W ater R esources D ata  B ase  
(W R D B ), a  so ftw are  da tabase  tha t w as deve loped  by G A E P D .  P ro ject da ta  file (s) con ta in  the  
fo llow ing  in fo rm ation  com pris ing  over a  ha lf m illion  records: 
 

1 . H is to ric  trend  m on ito ring  da ta  th rough D ecem ber 31 , 1998 , 
2 . 1999  G A E P D /U S G S  w ater qua lity  da ta , and  
3 . H is to ric  U S G S  da ily  average  flow  da ta  th rough D ecem ber 31 , 1998 . 
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Figure 3-3.  303(d) Listed Segments for Dissolved Oxygen in the Oconee River Basin. 
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Figure 3-4.  1999 USGS Water Quality Stations in the Oconee River Basin. 
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4.0 Water Quality Standards 
 
A ll D O  im pa ired  w ate rbod ies in  the  O conee R iver B as in  have  been ass igned  a  w ate r use  
c lass ifica tion  o f fish ing .  G eorg ia ’s  w ate r qua lity  s tandards spec ify  the  fo llow ing  D O  crite ria  fo r 
th is  use  c lass ifica tion :   

 
 
Numeric.  A  da ily  average  o f 5 .0  m g/L  and  no  less than  4 .0  m g/L  a t a ll tim es fo r w a te rs  
supporting  w arm  w ater spec ies o f fish*.  A  da ily  average  o f 6 .0  m g/L  and  no  less than  5 .0  
m g/L  a t a ll tim es fo r w a te rs  des igna ted  as trou t s tream s by the  W ild life  R esource  D iv is ion .  
(*There  a re  no  des igna ted  trou t s tream s in  the  O conee R iver B as in ). 

Georgia EPD, 2000 
 
C erta in  w ate rs  o f the  s ta te  m ay have  cond itions w here  d isso lved  oxygen is  na tu ra lly  low er than  
the  num eric  crite ria  spec ified  above  and  there fo re  cannot m eet these  s tandards un less na tu ra lly  
occurring  loads a re  reduced o r s tream s are  a rtific ia lly  o r m echan ica lly  aera ted . 
 

 
Natural Water Quality.  “It is  recogn ized  tha t ce rta in  na tu ra l w a te rs  o f the  S ta te  m ay have  a  
qua lity  tha t w ill no t be  w ith in  the  genera l o r spec ific  requ irem ents  con ta ined  here in .  Th is  is  
espec ia lly  the  case  fo r the  crite ria  fo r d isso lved  oxygen, tem pera tu re , pH  and  feca l co lifo rm .  
N P D E S  perm its  and  best m anagem ent p ractices w ill be  the  p rim ary m echan ism s fo r ensuring  
tha t the  d ischarges w ill no t c rea te  a  harm fu l s itua tion .” 391-3-6 -.03(7 ) 

Georgia EPD, 2000 
 
E P A  D isso lved  O xygen C rite ria  w ere  used  to  address these  s itua tions.  A lte rna tive  E P A  lim its  
a re  de fined  as 90%  o f the  na tu ra lly  occurring  d isso lved  oxygen concentra tion  a t c ritica l 
cond itions. 
 
“W here  na tu ra l cond itions a lone  crea te  d isso lved  oxygen concentra tions less than  110  percen t 
o f the  app licab le  crite ria  m eans o r m in im a or bo th , the  m in im um  accep tab le  concen tra tion  is  90  
percen t o f the  na tu ra l concen tra tion .”  A m bien t A quatic  L ife  W ater Q ua lity  C rite ria  fo r D isso lved  
O xygen (F reshw ater), E P A 440/5 -86-003 , A pril 1986 . 
US EPA, 1986 
 
A ccord ing ly, if the  na tu ra lly  occurring  d isso lved  oxygen exceeds G A E P D  num eric  lim its  a t 
c ritica l cond itions then  the  G A E P D  num eric  lim its  app ly.  If na tu ra lly  occurring  D O  is  low er than  
the  G A E P D  num eric  lim its  then  90%  o f the  na tu ra l D O  w ill becom e the  m in im um  a llow ab le .  
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5.0 Source Assessment 
 
Point Sources   
G A E P D  m ain ta ins a  da tabase  o f cu rren t N P D E S  P erm its  and  G IS  files  tha t loca te  each  
perm itted  ou tfa ll.  M onth ly  D ischarge  M on ito ring  R eports  (D M R s) fo r 1999  w ere  dow n loaded 
from  the  P erm it C om pliance  S ystem  (P C S ).  Tab le  5 -1  show s the  on ly po in t source  in  the  
O conee R iver B as in  tha t d ischarges in to  o r upstream  o f an  im pa ired  segm ent.   Tab le  5 -2  
con ta ins the  June  1999 D M R  da ta  tha t w ere  ava ilab le  fo r m ode l deve lopm ent.  F igure  5 -1  
show s the  loca tion  o f the  fac ility  re la tive  to  the  im pa ired  segm ents .   
 

Table 5-1. Contributing Point Sources in the Oconee River Basin. 
NPDES 
Permit Facility Name Receiving Water 8-Digit HUC County 

GA0025895 City of Rutledge WPCP 
Rice Creek Trib to Big 
Indian Creek to Lake 

Brantley 
Upper Oconee Morgan 

 
Table 5-2. NPDES Permit Limits for Contributing Point Sources. 

  June 1999 Monthly Average Permit Limits 
NPDES 
Permit Facility Name Flow 

(mgd) 
DO 

(mg/L) 
BOD5 
(mg/L) 

NH3 
(mg/L) 

GA0025895 City of Rutledge WPCP 0.05 5 30 NA 
Notes: NA = not available. 
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Figure 5-1.  Contributing Point Sources in the Oconee River Basin. 

 
Nonpoint Sources – Surface Washoff and Leaf Litter Decay 
 
In  1999 , m any s tream s in  the  bas in  w ere  d ry o r had  ponded a reas and  s tagnant poo ls  as a  
resu lt o f a  3 -year d rought in  G eorg ia .  D ue  to  the  absence  o f ra in fa ll du ring  the  sum m er m onths 
o f 1999 , the  critica l tim e period , s to rm w ater d id  no t con tribu te  any w ashoff o f m ate ria ls  in to  the  
s tream s.  A ny constituen ts  tha t m ay have  w ashed o ff o f d is tu rbed  land  surfaces in  p revious 
m onths o r years  have  e ither:  (1 ) a lready flushed  ou t o f the  system  a long  w ith  the  w ate r co lum n 
flow ; o r, (2 ) a  portion  m ay have  se ttled  ou t to  becom e a  part o f the  s tream  channe l bo ttom .  In  
th is  m anner, the  h is to ric  w ashoff o f se ttleab le  m ateria l cou ld  accum ula te  and  exert an  add itiona l 
sed im ent oxygen dem and a ttribu tab le  to  m an ’s  land  d is tu rb ing  activ ities .  The  constituen ts  o f 
concern  from  surface  w ashoff inc lude  the  frac tion  o f am m on ia  and  B O D 5 tha t becom e an  
in tegra l part o f channe l bo ttom  sed im ents  and  thus becom e a  po ten tia l source  o f sed im ent 
oxygen dem and.  Tab le  5 -3  describes the  land  use  d is tribu tions assoc ia ted  w ith  each  im pa ired  
s tream .  N o te  the  re la tive ly  h igh  percen tages o f fo rested  and  w etland  land  uses com bined  and  
the  low  percen tages o f bu ilt up  a reas.    
 
Table 5-3.  Land Uses Associated with Impaired Segments in the Oconee River Basin. 

Seg. # Stream 

Total 
Contributing 
Area (acres) 

Cropland 
(%) 

Pasture 
(%) 

Forest 
(%) 

Wetland 
(%) 

Built-Up 
Impervious 

(%) 

Built-Up 
Pervious 

(%) 
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1 Bluff Creek 11,245 0.4 4.4 79.1 1.3 1.5 13.3 
2 Bottoms Branch 211 28.0 29.1 42.4 0.5 0.0 0.0 
3 Lake Brantley 32,817 13.0 21.3 63.6 0.6 0.4 1.1 
4 Pughes Creek 35,945 31.7 2.6 48.9 6.1 1.3 9.5 
5 Ochwalkee Creek 49,569 24.0 3.9 50.2 6.4 1.6 13.9 

 
M ost o f the  s tream s in  the  O conee B as in  rece ive  s ign ifican t na tu ra l con tribu tions o f oxygen 
dem and ing  o rgan ic  m ateria ls  from  loca l w e tlands and  fo rested  s tream  corridors , in  add ition  to  
the  a fo rem entioned  nonpo in t sources o f sed im ent oxygen dem and assoc ia ted  w ith  m an ’s  land  
d is tu rb ing  activ ities .  The  fo llow ing  sources o f na tu ra lly  occurring  o rgan ic  m ateria ls  have  been 
iden tified :  

 
• A djacen t w e tlands and  sw am ps w ith  o rgan ica lly  rich  bo ttom  sed im ents ; and , 
• D irect lea f litte rfa ll on to  w ate r su rfaces and  ad jacen t floodp la ins from  overhang ing  trees 

and  vege ta tion . 
 
Lea f litte rfa ll is  a  m a jo r con tribu to r to  the  am ount o f d isso lved  o rgan ic  m atte r in  the  s tream  w ater 
co lum n and  the  am ount o f sed im ent oxygen dem and be ing  exerted .  M any s tream s in  sou thern  
G eorg ia  a re  a lso  re fe rred  to  as “b lackw ater” s tream s because  o f h igh ly co lo red  hum ic  
substances leached from  surround ing  m arshes and  sw am ps.  In  add ition , low  d isso lved  oxygen 
in  b lackw ater s tream s is  ve ry com m on in  the  sum m er m onths w hen the  tem pera tu res a re  h igh  
and  the  flow s a re  low  (M eyer, 1992).  The  oxygen dem and ing  e ffec ts  o f lea f litte rfa ll w ere  
re flec ted  here  in  tw o  w ays:  (1 ) by low ering  the  D O  sa tu ra tion  o f w a te r en te ring  the  channe l from  
ad jacen t sw am py a reas caused by decaying  vege ta tion ; and , (2 ) by increas ing  S O D  assoc ia ted  
w ith  vege ta tion  decaying  on  s tream  channe l bo ttom s. 
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6.0 Technical Approach 
 
The  techn ica l approach  is  described  by the  s teps be low : 
 

• M ode l S e lection  and  S etup , 
• C alib ra tion  D ata , 
• S O D  R epresen ta tion , 
• C alib ra tion  C ond itions, 
• C ritica l C ond itions, 
• N atura l C ond itions, and  
• A lloca tions 

 
M ode l S e lection  and  S etup  
In itia lly , an  ana lys is  w as perfo rm ed to  corre la te  ind ica ted  im pa irm ents  to  bas ic  causes such  as 
po in t and  nonpo in t con tribu tions, flow  cond itions, s tream  and w ate rshed  characte ris tics , 
seasona l tem pera tu re  e ffec ts , and  o thers .  F rom  th is  ana lys is  it w as obvious tha t im pa irm ents  
co inc ided  w ith  low  or ze ro  flow s, s low  s tream  ve loc ities , sha llow  w ate r dep ths, and  h igh  
tem pera tu res.  In flow s o f ve ry low  d isso lved  oxygen w ate rs  from  ad jacen t m arshes and  fo rested  
sw am ps com pounded the  s itua tion .  S ince  a ll o f the  im pa irm ents  no ted  in  1999  occurred  during  
susta ined  periods o f cons is ten tly  low  flow s, a  s teady-s ta te  m ode ling  approach  w as adopted  as 
appropria te  to  represen t the  re levan t cond itions in  the  im pa ired  s tream s.  The  s teady-s ta te  
G eorg ia  D oS ag, deve loped  by the  G eorg ia  E nvironm enta l P ro tection  D iv is ion , w as se lected  fo r 
the  fo llow ing  reasons: 
 

• It’s  s im p lified  w ithou t unnecessary com plexity . 
• C onform s to  G A E P D  standard  p ractices fo r deve lop ing  w aste load  a lloca tions. 
• W orks w e ll fo r low  flow  and  h igh  tem pera tu re  cond itions. 
• C an be  deve loped  w ith  a  lim ited  da tase t, w h ich  ex is ted  in  1999 . 
• A ble  to  hand le  b ranch ing  tribu ta ries  and  bo th  po in t and  nonpo in t source  inpu ts . 

 
G eorg ia  D oS ag a lso  p rovides a  com ple te  spa tia l v iew  o f a  system , upstream  to  dow nstream , 
ind ispens ib le  fo r unders tand ing  im portan t d iffe rences in  s tream  behavio r a t va rious loca tions 
th roughout a  bas in .  The  m ode l com putes d isso lved  oxygen us ing  an  enhanced fo rm  o f the  
S tree te r-P he lps equa tion  (Thom ann and  M ue lle r, 1987).  It is  app lied  to  each  s tream  reach  over 
sm a ll increm enta l d is tance  in te rva ls . 
 
There  w ere  a  to ta l o f 3  D O S A G  m ode ls  deve loped  to  represen t the  3  lis ted  segm ents  based  on  
1999 da ta  in  the  O conee R iver B as in .  U S G S  quadrang le  m aps a long  w ith  A rcv iew  and  M apIn fo  
spa tia l g raph ics  files  w ere  used  to  deve lop  d ra inage  a reas, s tream  leng ths, bed  s lopes, and  
o ther phys ica l inpu t da ta  fo r each  m ode l.  
 
The  techn ica l approach  is  illus tra ted  in  the  fo llow ing  paragraphs w ith  an  exam ple  o f the  
O hoopee R iver.  A s s ta ted  in  the  A ltam aha D O  TM D Ls R eport, the  O hoopee R iver ca lib ra tion  
serves as the  best case  s tudy o f how  the  m ode l perfo rm ed under po in t and  nonpo in t source  
load ings during  critica l cond itions.  The  O hoopee had  m ore  m on ito ring  s ta tions on  im pa ired  
segm ents  tha t any o f the  o ther o f the  bas ins o r m ode ls . 
 
C a lib ra tion  D ata  
The  m ode l ca lib ra tion  period  w as de te rm ined  from  an  exam ina tion  o f the  U S G S  1999 w ate r 
qua lity  da ta , fo r each  s ta tion  loca ted  on  an  im pa ired  segm ent.  The  da ta  w ere  p lo tted  and  
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eva lua ted  fo r s tream flow , d isso lved  oxygen, w a te r tem pera tu re , B O D 5, and  am m onia  to  
de te rm ine  a  w ors t case  fo r d isso lved  oxygen.  The  com bina tion  o f the  low est, s teady flow  period  
w ith  the  low est d isso lved  oxygen, and  h ighest B O D  concentra tions, de fined  the  critica l m ode ling  
period .  For a ll 3  o f the  im pa ired  segm ents  tha t w ere  m ode led  fo r th is  report, June  1999 w as 
adopted  as the  critica l period  fo r m ode l ca lib ra tion .  The  June  1999 average  o f d isso lved  
oxygen, B O D 5, and  am m onia  w ere  a lso  extracted  from  the  da tase t fo r each  sam pling  s ta tion .  
B O D 5 w as converted  to  C B O D U  by m u ltip ly ing  by an  f-ra tio  o f 2 .5  (s tandard  G A E P D  m ode ling  
p ractice ) and  am m onia  w as converted  to  N B O D U  by m u ltip ly ing  by the  s to ichom etric  convers ion  
fac to r o f 4 .57 .  These  va lues, thus ly  de te rm ined , w ere  incorpora ted  in to  the  D oS ag m ode l 
ca lib ra tion  files . 
 
S O D  R epresen ta tion  
There  w ere  no  fie ld  sed im ent oxygen dem and (S O D ) m easurem ents  in  the  M idd le  Three  
B as ins.  For the  2000  TM D LS  in  the  S outh  4  B as ins, there  w ere  severa l S O D  m easurem ents  
tha t ranged from  0 .9  to  1 .9  g /m 2/day.  S O D  is  an  im portan t part o f the  oxygen budget in  these  
sha llow  s tream s.  A ccord ing ly, it is  necessary to  be  rea lis tic  in  the  deve lopm ent and  app lica tion  
o f S O D  va lues in  the  M idd le  Three  B as ins m ode ls  and  to  be  cons is ten t w ith  las t year’s  find ings 
from  the  S outh  4  B as ins.  For th is  reason , an  exam ina tion  o f S O D  resu lts  from  the  year-2000  
TM D Ls in  the  S outh  4  B as ins w as perfo rm ed.  R esu lts  from  a ll ca lib ra ted  m ode ls  o f ex is ting  
cond itions in  June  1998 w ere  com piled  and  sum m arized .  A n  average  va lue  o f ex is ting  S O D  
w as de te rm ined  to  be  1 .35  g /m 2/day.  Th is  represen ted  12  m ode ls  tha t had  m ixed  land  uses 
and  vary ing  degrees o f po in t source  activ ity .  W hen the  sam e 12  m ode ls  w ere  re -run  under 
na tu ra l cond itions (assum ing  zero  po in t source  d ischarges and  com ple te ly  fo rested  
w ate rsheds), S O D  averaged 1 .25  g /m 2/day.  These  tw o  va lues w ere  adopted  fo r the  M idd le  
Three  B as ins to  represen t S O D  fo r:  (1 ) m ixed  land  uses, inc lud ing  agricu ltu re ; and , (2 ) na tu ra l 
o r to ta lly  fo rested  w ate rsheds, respective ly .  F rom  th is , the  an th ropogen ic  nonpo in t source  
con tribu tions, those  caused by m an ’s  land  d is tu rb ing  activ ities , a re  accounted  fo r in  the  0 .1  
g /m 2/day d iffe rence  be tw een the  tw o  adopted  S O D  va lues. 
 
C a lib ra tion  C ond itions 
M onth ly  average  va lues o f D O , C B O D U , and  N B O D U  fo r June  1999 w ere  used  as in -s tream  
ta rge ts  to  ca lib ra te  the  m ode ls  as d iscussed  p revious ly.  C a lib ra tion  flow s th roughout the  bas in  
w ere  se t equa l to  0 .047  c fs /m i2 de rived  from  da ily  flow  records a t U S G S  02225500 (O hoopee 
R iver near R e idsville ).  W ater tem pera tu re  varied  across the  bas in  us ing  June  1999 m onth ly  
averages from  each  sam pling  s ta tion .  P o in t source  d ischarges w ere  pu t in to  the  m ode l a t the ir 
June  1999 D M R  va lues fo r D O , B O D 5, N H 3, and  flow .  H eadw ater and  tribu ta ry w ate r qua lity  
boundaries  w ere  deve loped  from  in -s tream  fie ld  da ta , expected  low  D O  sa tu ra tion  va lues 
(M eyer, 1992), and  G A E P D  standard  m ode ling  p ractices.  S O D  w as se t to  1 .35  g /m 2/day to  
re flec t m ixed  land  uses.  F igure  6 -1  dep ic ts  a  long itud ina l d isso lved  oxygen ca lib ra tion  curve  fo r 
the  m a instem  o f the  O hoopee R iver deve loped  us ing  th is  approach . The  O hoopee R iver se rves 
as a  good  illus tra tive  exam ple  because  it had  m ore  ins tream  sam pling  s ta tions than  any o ther 
lis ted  segm ent and  thus can  p rovide  the  best ind ica tion  o f the  success to  be  expected  from  th is  
m ode ling  approach  th roughout a  rive r system  and  fo r o ther rive r bas ins.  The  reader is  free  to  
judge  the  success o f th is  ca lib ra tion .   H ow ever, cons idering  the  serious scarc ity  o f fie ld  da ta  to  
w ork  w ith  and  the  fac t tha t m a jo r portions o f the  O hoopee R iver B as in  had  low  or no  observab le  
flow , th is  ca lib ra tion  is  v iew ed as excep tiona lly  good .  A ccord ing ly, the  D oS ag m ode ls  
deve loped  fo r TM D L ana lys is  can  be  v iew ed as dependab le  and  ins tructive . 
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Figure 6-1. Dissolved Oxygen Calibration for the Ohoopee River. 
 
 
C ritica l C ond itions 
M ode l c ritica l cond itions w ere  deve loped , in  accordance  w ith  G A E P D  standard  p ractices, to  
assess d isso lved  oxygen s tandards, to  de te rm ine  if a  p rob lem  exis ts  requ iring  regu la to ry 
in te rven tion , and  to  estab lish  a  leve l o f p ro tection  if necessary.  To  do  th is , each  ca lib ra ted  
m ode l w as m od ified  in  the  fo llow ing  m anner.  For flow s, a  7Q 10 flow  (the  m in im um  7-day 
average  flow  tha t occurs  once  in  10  years  on  the  average) w as adopted  cons is ten t w ith  
p rovis ions in  G eorg ia ’s  W ater Q ua lity  R egu la tions.  O lder pub lished  7Q 10 flow  va lues in  the  
U S G S  report (C arte r and  Fann ing , 1982) on ly cons idered  da ta  th rough 1979.  To  account fo r 
the  d roughts  in  the  la te  1980s and  1990s, new  m onth ly  7Q 10 flow  va lues w ere  ca lcu la ted ; and , 
an  average  o f the  June  th rough S eptem ber 7Q 10 low  flow s w as adopted .  P roductiv ity  fac to rs  
w ere  then  ca lcu la ted  from  the  rev ised  7Q 10 flow  va lues and  app lied  un ifo rm ly th roughout the  
bas in .  The  adopted  p roductiv ity  fac to r equa led  0 .04  c fs /m i2.  C ritica l w a te r tem pera tu res w ere  
deve loped  by exam in ing  the  long-te rm  trend  m on ito ring  da ta  and  fitting  a  harm on ic  s ine  function  
to  a ll o f the  h is to rica l da ta  a t a  g iven  s ta tion .   A  June  th rough A ugust average  tem pera tu re  from  
the  harm on ic  fit w as used  to  represen t each  trend  s ta tion .  C ritica l tem pera tu res in  o ther 
loca tions in  the  bas in  w ere  p ro ra ted  on  the  bas is  o f June  1999 fie ld  da ta .  P o in t sources w ere  
incorpora ted  in to  the  critica l cond itions m ode ls  a t the ir cu rren t N P D E S  P erm it lim its .  W ater 
qua lity  boundaries  and  a ll o ther m ode ling  ra tes and  constan ts  w ere  the  sam e as those  in  the  
ca lib ra ted  m ode ls , inc lud ing  S O D  =  1 .35  g /m 2/day represen ting  m ixed  land  uses.  To  de te rm ine  
the  e ffec ts  o f po in t sources a lone , a t c ritica l cond itions, a  para lle l se t o f m ode l runs w ere  m ade 
w ith  po in t source  flow s se t equa l to  zero . 
 
N a tu ra l C ond itions 
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For the  na tu ra l cond itions runs, tw o  re levan t changes w ere  m ade to  the  critica l cond itions 
m ode ls . F irs t, S O D  w as changed from  1 .35  g /m 2/ day to  1 .25  g /m 2/day to  re flec t the  change 
from  m ixed  land  uses to  na tu ra l o r com ple te ly  fo rested  land  uses.  A nd  second, a ll po in t source  
d ischarges w ere  com ple te ly  rem oved.  A ll o ther m ode l param eters  rem a ined  the  sam e.  The  
resu lts  o f the  na tu ra l cond itions runs a re  p lo tted  in  F igure  6 -2  a long  w ith  the  June  1999 and  
critica l cond itions resu lts  fo r com parison .  It’s  im portan t to  no te :  (1 ) even  though D O  w as found  
to  be  low  in  the  sum m er o f 1999  the  resu lts  a re  even  low er a t s tandard  critica l cond itions; (2 )  
June  1999 cond itions a re  very c lose  to  na tu ra l cond itions and  com pare  favorab ly w ith  the  90%  
o f na tu ra l D O  standard ; and , (3 ) dow nstream  o f rive r m ile  35-40  the  critica l D O  rises above  5  
m g/L  ind ica ting  tha t the  G A E P D  num eric  s tandard  app lies  in  tha t reach  o f the  R iver and  tha t a  

D O  v io la tion  does no t occur.  D oS ag m ode ls  fo r o ther im pa ired  reaches can  be  used  to  deve lop  
s im ila r ins igh ts . 

Figure 6-2. June 1999, Critical, and Natural Conditions for the Ohoopee River. 
 
 
A lloca tions 
A lloca tions w ere  based  on  E P A  D isso lved  O xygen C rite ria  tha t s ta tes if the  na tu ra l d isso lved  
oxygen is  less than  the  s tandard , then  on ly a  10%  reduction  in  the  na tu ra l cond ition  is  a llow ed.  
O r, the  ta rge t lim its  a re  de fined  as 90%  o f the  na tu ra lly  occurring  d isso lved  oxygen 
concentra tion  a t c ritica l cond itions.  Th is  ta rge t and  critica l d isso lved  oxygen resu lts  fo r the  
O hoopee R iver a re  p lo tted  in  F igure  6 -3 .  A lthough the  th ree  m ode ls  in  the  O conee d id  no t have  
po in t sources, s im ila r s teps w ere  taken  to  com pare  critica l cond itions to  na tu ra l cond itions. 
 
F igure  6 -3  a lso  show s the  in fluence  o f agricu ltu ra l nonpo in t sources, tha t is , w ith  po in t sources 
rem oved. The  p lo t inc ludes the  ta rge t d isso lved  oxygen concentra tion  (equa l to  90%  o f the  
na tu ra l cond itions) and  tw o  o ther se ts  o f m ode l resu lts :  (1 ) w ith  bo th  po in t and  nonpo in t 
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sources; and , (2 ) w ith  nonpo in t sources a lone .  The  critica l cond ition  w ithou t po in t sources bu t 
inc lud ing  nonpo in t source  (labe led  N o P S ) show s d isso lved  oxygen above  the  ta rge t line  fo r 
a lm ost a ll o f the  O hoopee R iver.  F rom  th is , the  agricu ltu re  nonpo in t source  by itse lf does no t 
exceed the  10%  o f na tu ra l lim it and  there fo re  w ou ld  no t need  regu la to ry in te rven tion .  The  on ly 
excep tion  be ing , a round rive r m ile  80  and  90 , w here  it b rie fly  c rosses be low  the  ta rge t line .  Th is  
sm a ll excurs ion  is  w e ll w ith in  m ode l accuracy and  cou ld  eas ily  be  a ffec ted  by the  pers is tence  o f 
low  flow s during  critica l cond itions. 
 
F igure  6 -4  represen ts  a  d iffe ren t type  o f a lloca tion  scenario  and  one  tha t is  cons is ten t w ith  the  
th ree  m ode ls  used  to  deve lop  the  O conee TM D Ls.  Th is  is  a  w ate rshed  tha t is  im pa ired  fo r D O  
bu t does no t con ta in  any po in t sources.  The  p lo ts  in  F igure  6 -4  a re  from  the  L ittle  O hoopee 
R iver w here  agricu ltu re , w h ich  com prises 30%  o f the  w ate rshed , con tribu tes the  an th ropogen ic , 
nonpo in t source  load .  M oreover, th is  leve l o f agricu ltu ra l con tribu tion  is  typ ica l fo r a ll im pacted  
segm ents  in  the  bas in .  The  resu lts  show  tha t the  D O  a t c ritica l cond itions, re flec ting  the  fu ll 
e ffec t o f agricu ltu ra l ac tiv ities , is  cons is ten tly  above  the  ta rge t D O  o f 90%  o f na tu ra l cond itions.  
There fo re , no  load  reductions w ou ld  be  necessary in  th is  w a te rshed  because  nonpo in t 
con tribu tions do  no t consum e m ore  than  10%  o f the  na tu ra lly  occurring  D O . 

 
 

 
 

Figure 6-3. Critical, Critical Without Point Sources, and 90% of Natural Conditions of the 
Ohoopee River Basin. 
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Figure 6-4. Critical Conditions and 90% of Natural Conditions for a Watershed without 
Point Sources (Little Ohoopee River). 

 
7.0 Loading Capacity 
  
The firs t s tep  in  the  p rocess w as to  de te rm ine  na tu ra lly  occurring  d isso lved  oxygen 
concentra tions fo r the  im pa ired  w ate rbod ies.  B y do ing  so , the  app licab le  w ate r qua lity  s tandard  
used  fo r TM D L deve lopm ent can  be  iden tified . 
 
To  de te rm ine  na tu ra lly  occurring  d isso lved  oxygen concentra tions, the  s teady-s ta te  D O S A G  
m ode ls  w ere  run , a t c ritica l cond itions, w ith  zero  po in t source  inpu ts  and  nonpo in t source  inpu ts  
represen ting  fo rested  o r w e tland  cond itions free  from  m an ’s  in fluences.  A ccord ing  to  E P A  
D isso lved  O xygen C rite ria , the  ta rge t lim its  w ere  iden tified  as 90%  o f the  na tu ra lly  occurring  
concentra tion .      
 
A fte r iden tify ing  the  d isso lved  oxygen ta rge t lim its , the  m ode ls  w ere  run  a t c ritica l cond itions to  
de te rm ine  the  load ing  capac ity  o f the  w ate rbody.  Th is  w as accom plished  th rough a  series  o f 
s im u la tions a im ed a t m eeting  the  d isso lved  oxygen ta rge t lim it by vary ing  source  con tribu tions.  
The  fina l accep tab le  scenario  represen ted  the  TM D L (and  load ing  capac ity  o f the  w ate rbody).   
 
8.0 Waste Load and Load Allocations 
 
Tw o critica l com ponents  o f the  TM D L are  the  W aste  Load  A lloca tions (W LA s) and  the  Load 
A lloca tions (LA s).  The  W LA s represen t the  load  a lloca tions to  po in t source  fac ilities  con tribu ting  
to  im pa ired  w ate rbod ies, w h ile  the  LA s represen t load  a lloca tions to  the  nonpo in t source  

0

1

2

3

4

5

6

7

8

556065707580859095100105

River Mile

D
is

so
lv

ed
 O

xy
ge

n,
 m

g/
L

No Wtfs discharge to the Little Ohoopee River

DO Standard = 5 mg/l

Critical Conditions

90% of Natural Conditions = TARGET



 
 
 

  
19 

Ocmulgee River Basin Dissolved Oxygen TMDLs              FINAL 

con tribu tions.  W LA s and  LA s sum  to  represen t the  en tire  TM D L, because  M O S  is  im p lic itly  
cons idered  th rough m ode l assum ptions. 
 
The  partition ing  o f a lloca tions be tw een po in t (W LA ) and  nonpo in t (LA ) sources show n in  Tab le  
8 -1  w as based  on  m ode ling  resu lts  and  p ro fess iona l judgm ent to  m eet the  TM D L.  The  exis ting  
W LA  is  separa ted  in to  ‘D irect’ and  ‘U pstream ’ con tribu tions.  The  ‘D irect’ loads a re  the  po in t 
source  loads d ischarg ing  d irec tly  in to  the  im pa ired  s tream  segm ent.  The  ‘U pstream ’ load  is  one  
tha t d ischarges in  an  upstream  segm ent and  is  transported  dow nstream  in to  the  im pa ired  
segm ent.  The  m ode l w as used  to  account fo r in -s tream , k ine tic  p rocesses tha t w ou ld  occur 
from  the  d ischarge  po in t to  the  upstream  boundary o f the  im pa ired  segm ent.  The  W LA s m ay be  
m od ified  by G A E P D  during  the  N P D E S  perm itting  p rocess.  The  TM D Ls w ill be  used  to  assess 
the  perm it renew a ls  in  the  im pa ired  segm ents .  The  nonpo in t source  loads fo r the  E xis ting  LA  
and  TM D L w ere  com puted  from  the  m ode l boundary cond itions, w h ich  inc lude  the  s tream , 
tribu ta ry, and  headw ater m ode l boundaries . 
 

Tab le  8 -1 . E xis ting  and  TM D L Loads fo r Im pa ired  S egm ents  in  the  O conee R iver B as in . 

Segment 
Number Stream 

Existing 
Direct WLA 

(lbs/day) 

Existing 
Upstream 

WLA 
(lbs/day) 

Existing 
LA 

(lbs/day) 

Total 
Existing 

Load 
(lbs/day) 

TMDL 
(lbs/day) 

% 
Reduction 

WLA 

% 
Reduction 

LA 

1 Bluff Creek NA NA 42 42 42 NA None 
2 Bottoms Branch NA NA 2.5 2.5 2.5 NA None 
3 Lake Brantley 0 25 165 165 190 None None 
4 Pughes Creek NA NA 76 76 76 NA None 

5 Ochwalkee 
Creek NA NA 30 30 30 NA None 

 
Lake  B ran tley is  one  o f the  h is to rica l 303(d) lis tings fo r d isso lved  oxygen in  the  U pper O conee 
R iver B as in .  The  da ta  tha t pu t the  lake  on  the  lis t w ere  co llec ted  in  1990 .  F rom  A pril 1 , 1990  
th rough S eptem ber 30 , 1990 , there  w ere  p ro files  conducted  a t 0 .5 -m eter in te rva ls  fo r d isso lved  
oxygen, pH , tem pera tu re , and  conductiv ity .  A t 1 -m eter from  the  surface , the  d isso lved  oxygen 
concentra tions w ere  be low  the  5 .0  m g/L  da ily  average  s tandard  15%  o f tim e (2  o f 14  
m easurem ents).  There  is  an  exis ting  N P D E S  perm it (G A 0025895 –  C ity  o f R u tledge) lis ted  in  
Tab les 5 -1  and  5 -2  tha t d ischarges approxim ate ly  1 -m ile  upstream  o f the  lake .  A  com pliance  
sam pling  inspection  on  Ju ly 15-16 , 1998  by G A E P D  show ed tha t one  o f th ree  aera to rs  in  the  
firs t pond  ce ll w as ou t o f se rv ice  fo r repa irs .  A lso , the  d isso lved  oxygen concentra tion  o f the  
fina l e ffluen t w as be low  the  requ ired  m in im um  o f 5 .0  m g/L  on  Ju ly 16 , 1998 .  W ith  the  ex is ting  
da ta  and  in fo rm ation , there  is  no t a  po in t o r nonpo in t source  reduction  to  report.  Tab le  8 -1  
show s a  0%  reduction  fo r po in t and  nonpo in t sources.  Further inspection  o f the  fac ility  w ith  
add itiona l m on ito ring  needs to  occur be fo re  any an th ropogen ic  sources can  be  ta rge ted . 
 
9.0 Margin of Safety 
 
The m arg in  o f sa fe ty (M O S ) is  requ ired  in  the  TM D L deve lopm ent p rocess. There  a re  tw o  bas ic  
m ethods fo r incorpora ting  the  M O S  in to  the  TM D L (U S E P A  1991):  
 
• Im p lic itly  incorpora te  the  M O S  us ing  conserva tive  m ode l assum ptions. 
• E xp lic itly  spec ify  a  portion  o f the  to ta l TM D L as the  M O S . 
 
M O S  w as incorpora ted  im p lic itly  in  th is  d isso lved  oxygen TM D L deve lopm ent based  on  the  
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fo llow ing  conserva tive  assum ptions: 
 

• D rought s tream flow s tha t pers is t th rough  the  critica l sum m er m onths a t m onth ly  7Q 10 
flow  va lues. 

• H ot sum m er tem pera tu res, based  on  the  h is to rica l record , tha t pers is t fo r the  sam e 
critica l period . 

• A ll po in t sources d ischarge  con tinuous ly a t the ir N P D E S  P erm it lim its  fo r the  sam e 
critica l period . 

• D O  sa tu ra tion , fo r a ll flow s en te ring  the  system , equa l to  those  m easured  during  the  low  
D O  period  in  the  sum m er o f 1999 . 

• S ha llow  w ate r dep ths, genera lly  less than  one  foo t, w h ich  aggrava tes the  e ffec t o f S O D . 
• S low  w ate r ve loc ities , genera lly  0 .5  fps  o r less, w h ich  in tens ifies  the  e ffec t o f B O D  

decay. 
 
 
10.0 Seasonal Variation 
 
The S ta tu te  and  regu la tions requ ire  tha t a  TM D L be  estab lished  w ith  cons idera tion  o f seasona l 
va ria tions.  S ince  im pa irm ents  occurred  on ly during  critica l sum m er m onths, and  no t during  
o ther tim es o f year, a  seasona l va ria tion  in  the  TM D L w as ne ither necessary nor appropria te . 
 
 
11.0 Monitoring Plan 
 
The G A E P D  has adopted  a  bas in  approach  to  w ate r qua lity  m anagem ent; an  approach  tha t 
d iv ides G eorg ia ’s  m a jo r rive r bas ins in to  five  g roups.  E ach  year, the  G A E P D  w ater qua lity  
m on ito ring  resources a re  concen tra ted  in  one  o f the  bas in  g roups.  O ne goa l is  to  con tinue  to  
m on ito r 303(d) lis ted  w ate rs .  Th is  m on ito ring  w ill occur in  the  next m on ito ring  cyc le  fo r the  
O conee R iver B as in  in  2004  and  w ill he lp  fu rther characte rize  w ate r qua lity  cond itions resu lting  
from  the  im p lem enta tion  o f best m anagem ent p ractices in  the  w ate rshed . 
 
 
12.0 Point and Nonpoint Source Approaches 
 
P erm itted  d ischarges w ill be  regu la ted  th rough the  N P D E S  perm itting  p rocess described  in  th is  
report.  G A E P D  is  w ork ing  w ith  loca l governm ents , agricu ltu ra l, and  fo restry  agenc ies such  as 
the  N atu ra l R esources C onserva tion  S erv ice , The  R eg iona l D eve lopm ent C ounc ils , the  G eorg ia  
S o il and  W ater C onserva tion  C om m iss ion , and  the  G eorg ia  Forestry  C om m iss ion  to  fos te r the  
im p lem enta tion  o f best m anagem ent p ractices to  address nonpo in t sources.  In  add ition , pub lic  
educa tion  e ffo rts  w ill be  ta rge ted  to  ind iv idua l s takeho lders  to  p rovide  in fo rm ation  regard ing  the  
use  o f best m anagem ent p ractices to  p ro tect w a te r qua lity . 
 
 
13.0 Public Participation 
 
A  th irty-day pub lic  no tice  w ill be  p rovided  fo r th is  TM D L.  D uring  th is  tim e, the  ava ilab ility  o f the  
TM D L w ill be  pub lic  no ticed , a  copy o f the  TM D L w ill be  p rovided  as requested , and  the  pub lic  
w ill be  inv ited  to  p rovide  com m ents  on  the  TM D L.
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14.0 Initial TMDL Implementation Plan 
 
E P D  has coord ina ted  w ith  E P A  to  p repare  th is  In itia l TM D L Im p lem enta tion  P lan  fo r th is  TM D L. 
E P D  has a lso  estab lished  a  p lan  and  schedu le  fo r deve lopm ent o f a  m ore  com prehens ive  
im p lem enta tion  p lan  a fte r th is  TM D L is  estab lished .  E P D  and  E P A  have  execu ted  a  
M em orandum  o f U nders tand ing  tha t docum ents  the  schedu le  fo r deve lop ing  the  m ore  
com prehens ive  p lans.  Th is  In itia l TM D L Im p lem enta tion  P lan  inc ludes a  lis t o f best 
m anagem ent p ractices and  p rovides fo r an  in itia l im p lem enta tion  dem onstra tion  p ro ject to  
address one  o f the  m a jo r sources o f po llu tan ts  iden tified  in  th is  TM D L w h ile  S ta te  and /o r loca l 
agenc ies w ork  w ith  loca l s takeho lders  to  deve lop  a  rev ised  TM D L im p lem enta tion  p lan .  It a lso  
inc ludes a  p rocess w hereby E P D  and /o r R eg iona l D eve lopm ent C ente rs  (R D C s) o r o ther E P D  
con tracto rs  (here ina fte r, “E P D  C ontracto rs”) w ill deve lop  expanded p lans (here ina fte r, “R evised  
TM D L Im p lem enta tion  P lans”).  
 
Th is  In itia l TM D L Im p lem enta tion  P lan , w ritten  by E P D  and  fo r w h ich  E P D  and /o r the  E P D  
C ontracto r a re  respons ib le , con ta ins the  fo llow ing  e lem ents . 
 

1 . E P A  has iden tified  a  num ber o f m anagem ent s tra teg ies fo r the  con tro l o f nonpo in t 
sources o f po llu tan ts , represen ting  som e best m anagem ent p ractices.  The  
“M anagem ent M easure  S e lecto r Tab le  show n be low  iden tifies  these  m anagem ent 
s tra teg ies by source category and po llu tant. N onpoin t sources are the prim ary cause 
o f excess ive  po llu tan t load ing  in  m ost cases.  A ny w aste load  a lloca tions in  th is  
TM D L w ill be  im p lem ented  in  the  fo rm  o f w a te r-qua lity  based  e ffluen t lim ita tions in  
N P D E S  perm its  issued  under C W A  S ection  402 .  S ee  40  C .F .R . §  
122.44(d)(1)(v ii)(B ).  N P D ES perm it d ischarges are a secondary source of excessive 
po llu tan t load ing , w here  they a re  a  fac to r, in  m ost cases.   

 
2 . E P D  and  the  E P D  C ontracto r w ill se lect and  im p lem ent one  o r m ore  best 

m anagem ent p ractice  (B M P ) dem onstra tion  p ro jects  fo r each  R iver B as in .  The  
purpose  o f the  dem onstra tion  p ro jects  w ill be  to  eva lua te  by R iver B as in  and  
po llu tan t param eter the  s ite -spec ific  e ffec tiveness o f one  o r m ore  o f the  B M P s 
chosen.  E P D  in tends tha t the  B M P  dem onstra tion  p ro ject be  com ple ted  be fo re  the  
R evised  TM D L Im p lem enta tion  P lan  is  issued . The  B M P  dem onstra tion  p ro ject w ill 
address the  m a jo r ca tegory o f con tribu tion  o f the  po llu tan t(s) o f concern  fo r the  
respective  R iver B as in  as iden tified  in  the  TM D Ls o f the  w ate rsheds in  the  R iver 
B as in .  The  dem onstra tion  p ro ject need  no t be  o f a  la rge  sca le , and  m ay cons is t o f 
one or m ore m easures from  the Tab le  or equ iva lent B M P  m easures proposed by the 
E P D  C ontracto r and  approved  by E P D .  O ther such  m easures m ay inc lude  those  
found  in  E P A ’s  “B est M anagem ent P ractices H andbook”, the  “N R C S  N ationa l 
H andbook o f C onserva tion  P ractices, o r any s im ila r re ference, or m easures tha t the  
vo lun teers , e tc ., devise  tha t E P D  approves.  If fo r any reason  the  E P D  C ontracto r 
does no t com ple te  the  B M P  dem onstra tion  p ro ject, E P D  w ill take  respons ib ility  fo r 
do ing  so .    

 
3. A s part o f the  In itia l TM D L Im p lem enta tion  P lan  the  E P D  brochure  en titled  

“W atershed  W isdom  -- G eorg ia ’s  TM D L P rogram ” w ill be  d is tribu ted  by E P D  to  the  
E P D  C ontracto r fo r use  w ith  appropria te  s takeho lders  fo r th is  TM D L, and  a  copy o f 
the  v ideo  o f tha t sam e title  w ill be  p rovided  to  the  E P D  C ontracto r fo r its  use  in  
m aking  p resen ta tions to  appropria te  s takeho lders , on  TM D L Im p lem enta tion  p lan  
deve lopm ent. 
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4 . If fo r any reason  an  E P D  C ontracto r does no t com ple te  one  o r m ore  e lem ents  o f 
a  R evised  TM D L Im p lem enta tion  P lan , E P D  w ill be  respons ib le  fo r ge tting  tha t 
(those) e lem ent(s) com ple ted , e ither d irec tly  o r th rough  ano ther con tracto r. 

 
5 . The  dead line  fo r deve lopm ent o f a  R evised  TM D L Im p lem enta tion  P lan , is  the  

end  o f A ugust, 2003 . 
 

6 . The  E P D  C ontracto r he lp ing  to  deve lop  the  R evised  TM D L Im p lem enta tion  P lan , 
in  coord ina tion  w ith  E P D , w ill w ork  on  the  fo llow ing  tasks invo lved  in  converting  
the  In itia l TM D L Im p lem enta tion  P lan  to  a  R evised  TM D L Im p lem enta tion  P lan : 
A . G enera lly  characte rize  the  w ate rshed ; 
B . Iden tify  s takeho lders ; 
C . V erify  the  p resen t p rob lem  to  the  exten t feas ib le  and  appropria te , (e .g ., loca l 

m on ito ring); 
D . Iden tify  p robab le  sources o f po llu tan t(s); 
E . For the  purpose  o f ass is ting  in  the  im p lem enta tion  o f the  load  a lloca tions o f th is  

TM D L, iden tify  po ten tia l regu la to ry o r vo lun ta ry actions to  con tro l po llu tan t(s) 
from  the  re levan t nonpo in t sources; 

F . D e te rm ine  m easurab le  m iles tones o f p rogress; 
G . D eve lop  m on ito ring  p lan , tak ing  in to  account ava ilab le  resources, to  m easure  

e ffec tiveness; and   
H . C om ple te  and  subm it to  E P D  the  R evised  TM D L Im p lem enta tion  P lan .   

 
7 . The  pub lic  w ill be  p rovided  an  opportun ity  to  partic ipa te  in  the  deve lopm ent o f the  

R evised  TM D L Im p lem enta tion  P lan  and  to  com m ent on  it be fo re  it is  fina lized . 
 
8 . The  R evised  TM D L Im p lem enta tion  P lan  w ill supersede  th is  In itia l TM D L 

Im p lem enta tion  P lan  w hen the  R evised  TM D L Im p lem enta tion  P lan  is  approved  by 
E P D . 
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 Management Measure Selector Table 
 
Land Use  

 
Management Measures 

 
Fecal 
Coliform 

 
Dissolved 
Oxygen 

 
pH 

 
Sediment 

 
Temperature 

 
Toxicity 

 
Mercury 

 
Metals 
(copper, 
lead, zinc, 
cadmium) 

 
PCBs, toxaphene 

 
Agriculture 

 
1. Sediment & Erosion  Control 

 
_ 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
2. Confined Animal Facilities 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
3. Nutrient Management 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
4. Pesticide Management 

 
 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
5. Livestock Grazing 

 
_ 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
6. Irrigation 

 
 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
Forestry 

 
1. Preharvest Planning 

 
 

 
 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
2. Streamside Management Areas 

 
_ 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
3. Road Construction 
&Reconstruction 

 
 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
4. Road Management 

 
 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
5. Timber Harvesting 

 
 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
6. Site Preparation & Forest 
Regeneration 

 
 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
7. Fire Management 

 
_ 

 
_ 

 
_ 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
8. Revegetation of Disturbed 
Areas 

 
_ 

 
_ 

 
_ 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
9. Forest Chemical Management 

 
 

 
_ 

 
 

 
 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
10. Wetlands Forest Management 

 
_ 

 
_ 

 
_ 

 
 

 
_ 

 
 

 
_ 
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Land Use  

 
Management Measures 

 
Fecal 
Coliform 

 
Dissolved 
Oxygen 

 
pH 

 
Sediment 

 
Temperature 

 
Toxicity 

 
Mercury 

 
Metals 
(copper, 
lead, zinc, 
cadmium) 

 
PCBs, toxaphene 

Urban 1. New Development _ _  _ _   _  
 
 

 
2. Watershed Protection & Site 
Development 

 
_ 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
3. Construction Site Erosion and 
Sediment Control 

 
 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
4. Construction Site Chemical 
Control 

 
 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
5. Existing Developments 

 
_ 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
_ 

 
 

 
 

 
6. Residential and Commercial 
Pollution Prevention 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Onsite 
Wastewater 

 
1. New Onsite Wastewater 
Disposal Systems 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
2. Operating Existing Onsite 
Wastewater Disposal Systems 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Roads, 
Highways 
and Bridges 

 
1. Siting New Roads, Highways & 
Bridges 

 
_ 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
_ 

 
 

 
 

 
2. Construction Projects for Roads, 
Highways and Bridges 

 
 

 
_ 

 
 

 
_ 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
3. Construction Site Chemical 
Control for Roads, Highways and 
Bridges 

 
 

 
_ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
4. Operation and Maintenance- 
Roads, Highways and Bridges  

 
_ 

 
_ 

 
 

 
 

 
_ 

 
 

 
 

 
_ 
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