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Tracer Study and Mixing Evaluation 
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J anua ry  28 ,  20 1 5  

Background 
Th e  C i ty  o f  Gr i f f i n  (C i t y )  owns  and  o p e r a t e s  two  wa t e r  t r e a tmen t  p l an t s  ( W TPs ) ,  t h e  Ha r ry  S immons  WTP 
and  t he  S t i l l  B r anch  WTP.  

Based  on  t h e  r e s u l t s  o f  t h e  Geo rg i a  EPD S an i t a ry  Su rvey  eva l ua t i ons ,  a  t r a c e r  s t u d y  i s  r equ i r ed  a t  t he  
Har ry  S immons  WTP t o  de t e rmine  t he  T 1 0  va lue  o f  t h e  t r e a tmen t  p roce s s .  A dd i t i ona l l y ,  EPD r equ i r e s  
ca l cu l a t i o n  o f  t h e  G-va l ue  (ve loc i t y  g r ad i en t )  o f  t h e  p re f l a sh  mix ing  s t age  a nd  t he  G-  a nd  GT-  va lue s  o f  
t h e  f l o ccu l a t i on  ch amb e r s  a t  t he  Har ry  S immons  WTP.  The  C i ty  ha s  r eques t ed  t h a t  Burns  &  McDonne l l  
p rov ide  t he  t r a ce r  s t ud i e s  and  mix ing  eva lua t i ons  a t  bo th  WTPs .  

T he  C i ty  i s  r equ i r ed  by  EP D  t o  comple t e  t h e s e  s t ud i e s  a t  Ha r ry  S i mmons  WTP by  yea r  2016 ,  a nd  w i s he s  
t o  com ple t e  t he  s t ud i e s  a t  bo th  WT Ps  p r i o r  t o  t h a t  dead l i ne ,  a l t h o u g h  t he  e f fo r t s  a t  Ha r ry  S immons  WTP 
may  be  a u tho r i zed  f i r s t  and  s ep a ra t e ly .  

Project Team Members 
We propose  Rebecca  C lay  a s  bo th  you r  P ro j ec t  Ma na ge r  and  Lead  E n g in ee r .  Rebecca  ha s  ove r  10  yea r s  

o f  expe r i ence  m anag ing  wa t e r  i n f r a s t r u c tu r e  p ro j ec t s  f o r  Geo rg i a  u t i l i t i e s ,  and  ha s  co n d u c t ed  s im i l a r  
s t ud i e s  i n  t h e  pa s t  f o r  Geo rg i a  WTPs .  O the r  key  t e am m em b er s  wi l l  i n c lude  S t acy  S co t t  a s  qua l i t y  
con t ro l .  S t a c y  ha s  an  ex t ens ive  backg round  in  p i l o t i ng  a nd  s imi l a r  WTP hyd r au l i c  eva lua t i ons  a nd  
op t im iz a t i on  s t ud i e s .  

Scope of Services 
T he  p ro p o sed  s cope  o f  s e rv i ce s  i nc lude s  two  key  e l e me n t s :  

a .  CT  T ra c e r  S tudy  
b .  GT  Va lue  Asse s smen t  

T he  CT  T race r  S tudy  and  t he  GT Va lue  Asse s smen t  e ach  app ly  a t  bo t h  t he  Har ry  S immons  a nd  S t i l l  
B ra nc h  WTPs ,  and  t he  de f i ned  s cope  i s  i d en t i c a l  f o r  t he  WTPs  a l t h o u g h  t he  work  a t  e a c h  WTP wi l l  b e  
conduc t ed  i nde pe nde n t l y .  

CT  T race r  S tudy  

Geo rg i a  EPD  p rov ide s  Min im um  S tanda rds  f o r  Pub l i c  Wa te r  Sy s t ems ,  a  gu idance  manua l  t h a t  i nc l udes  
p r ocedu r e s  f o r  conduc ing  t r a ce r  s t ud i e s  (Sec t i on  11 .1 .2 .2 ) .  T 10  i s  t h e  d e t en t i o n  o r  con t ac t  t ime  u sed  in  
t h e  t o t a l  "CT"  t r a ce r  s t udy  ca l cu l a t i on .  Bu rns  &  McDonne l l  w i l l  d eve lop  t he  CT  t r a ce r  s t udy  p rocedu re ,  
d i s cus s  t he  p r ocedu r e  w i t h  Geo rg i a  EP D  fo r  a pp rova l ,  r ev i e w  t he  p rocedu re  w i th  C i ty  ope ra t i ons  a nd  key  
s t a f f ,  p rov ide  ove r s igh t  du r ing  t he  s t udy ,  summa r i z e  r e su l t s  i n  a  f o r ma t  t h a t  t he  C i ty  c an  submi t  t o  EP D 
fo r  co mp l i ance ,  and  conduc t  a  r ev i ew  mee t i n g  w i th  t he  C i ty  t o  d i s cus s  how the  CT  was  de t e rmined  and  
any  r ecommenda t i ons  t ha t  r e su l t .  
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The  t r a ce r  s t udy  wi l l  b e  pe r fo rmed  b y  C i ty  ope ra t i ons ,  u s ing  C i ty  equ ipmen t  a nd  c he mic a l  supp l i e s ,  and  
w i t h  C i ty  l abo ra to ry  ana ly s i s  f o r  chemi ca l  r e s i dua l s  a cco rd ing  t o  t he  p ro toco l  deve loped .  Gene ra l l y ,  t h e  
s t udy  w i l l  i nvo lve  t u rn ing  o f f  ex i s t i ng  f l uo r ide  f e ed  a t  t he  WTP un t i l  t h e  c l ea rwe l l s  exh ib i t  on ly  
backg round  f l uo r ide  l eve l s ,  t u rn ing  up  t he  f l uo r ide  t o  a  h igh  do se  (w i th in  r egu l a t i on ;  a pp rox ima te ly  3  
mg /L)  w h i l e  mon i to r i ng  t he  concen t r a t i on  meas u r ed  a t  t he  po i n t  o f  en t ry ,  t h en  a ga i n  t u rn ing  o f f  t h e  
f l uo r ide  dose  w i t h  ongo ing  po in t  o f  en t ry  mon i to r i ng .  Th i s  i s  w h a t  EPD de f i ne s  a s  t he  " s t ep -dose  
p roc e du re " .  The  C i ty  w i l l  measu re  and  r e c o r d  t he  f l uo r ide  concen t r a t i on  a nd  dosa ge  l eve l s  and  
c l e a r w e l l  l eve l s  a t  t h e  t imes  p r e sc r i bed  by  Burns  &  McDonne l l  i n  t h e  p ro toco l ,  a nd  u s i ng  a  wor kshee t  
p ro v i d ed  in  t h e  p ro toco l .  B u r n s  &  M cDonne l l  w i l l  p rov ide  con t i nuous  on - s i t e  ove r s igh t  t o  add r e s s  
que s t i ons  and  admin i s t e r  t h e  p ro toco l  on  t he  day  t ha t  f l uo r ide  i s  t u rned  up  t o  t he  h igh  dos e ,  and  a s  
needed  on  t he  fo l l o w in g  day  u p  t o  t he  t ime  t h a t  f l uo r ide  f e ed  i s  t u rned  o f f  a cco rd ing  t o  t he  p ro toco l .  
Bu rns  &  Mc D o n n e l l  w i l l  t h en  compi l e  t he  da t a  co l l e c t ed  by  t he  C i ty ,  p roduce  a  T10  de t e rmina t i on  g r ap h  
acco rd ing  t o  E PD ' s  gu ide l i ne s ,  and  p rov ide  t he  r e su l t s  t o  t he  C i ty  i n  a  b r i e f  t e chn i ca l  m em o ran dum 
fo rma t  t ha t  de f i ne s  t he  CT  cha rac t e r i s t i c s  o f  t h e  WTP.  

GT  V a l ue  A sse s sm en t  
G-va lue s ,  o r  ve loc i t y  g r ad i en t s ,  app ly  t o  t he  r ap id  mix  and  f l occu l a t i on  p roc e s se s  r e ga r d l e s s  o f  how t he  
g r ad i en t s  a r e  ge ne ra t e d .  A t  t h e  Har ry  S immons  WTP,  bo t h  p roc e s se s  a r e  p rov ided  t h rough  hyd ra u l i c  
b a f f l i n g ,  a c ro s s  two  pa ra l l e l  t r e a t me n t  t r a i n s .  A t  t h e  S t i l l  B ranch  WTP,  m ix ing  a nd  f l oc cu l a t i on  a r e  
a c h i e ve d  t h rough  mechan i ca l  p rope l l e r  t y p e  ro t a t i ng  dev i ce s .  Fo r  Ha r ry  S immons ,  Bu rns  &  McDonne l l  
w i l l  c a l cu l a t e  t h e  G-va lue  f o r  e ach  t r a i n  ba sed  on  a s -bu i l t  d r awings  o f  t h e  t anks  a nd  ba f f l e  con f igu ra t i on ,  
supp l emen ted  by  on - s i t e  v e r i f i c a t i o n  o f  t h e  b a f f l e  con f igu ra t i on ,  a nd  t hen  de t e rmine  t he  GT va lue s  
ba s ed  on  m in im u m  and  max imum f lows  t h rough  each  t r a i n .  Fo r  S t i l l  B r anch ,  Bu rns  &  McDonne l l  w i l l  
c a l cu l a t e  t h e  t r a i n  G-va lue s  ba sed  on  a s -b u i l t  t ank  d r a wings  a nd  wa t e r  l ev e l  d a t a ,  f o r  vo l ume  
d imens ions ,  and  us ing  namep la t e  da t a  and  s u b mi t t a l  i n fo rma t ion  on  t he  mix ing  eq u ip men t .  Bu rns  &  
Mc Donne l l  w i l l  s ummar i ze  t he  GT-va lue  ca l cu l a t i on  f o r  e a c h  WTP r ap id  mix  a nd  f l occu l a t i on  p roce s s e s  i n  
conc i s e  t e chn i ca l  memoranda  p rov ided  t o  t he  C i ty .  

F o l l ow i ng  comple t i on  o f  t h e  a s se s smen t s  a nd  t e c hn i c a l  memo ran d a  a t  e a c h  WTP,  Bu rns  &  McDonne l l  
w i l l  c onduc t  a  r ev i ew  mee t i ng  w i th  t he  C i ty  t o  d i s cus s  t he  r e su l t s .  

Assumptions 
O u r  Sco p e  o f  Se rv i ce s  h a s  been  de ve loped  unde r  t he  fo l l owing  a s sumpt i ons  a nd  ou r  unde r s t and ings  o f  
t h e  C i ty  o f  G r i f f i n ' s  n eeds  on  t h i s  p ro j ec t :  

•  Th e  CT  t r a ce r  s t udy  p ro toco l  a s sumes  t ha t  f l uo r ide  i s  do sed  ne a r  p o s t - ch lo r i n e ,  i n to  t he  WTP ' s  
f i l t e r e d  wa t e r  p r i o r  t o  en t e r i ng  t he  c l ea rwe l l .  Th i s  a s sump t i on  a l l ows  f l uo r ide  t o  be  u sed  a s  t h e  
med ium in  t h e  t r a ce r  s t udy  a s  a  su r roga t e  f o r  ch lo r i ne .  

•  Th e  C i t y  w i l l  p rov ide  ne e de d  a s -bu i l t  d r awings  f o r  e ach  WTP,  i nc lud ing  d r awings  de f i n i ng  t he  

f i n i she d  wa t e r  conveyance  con f igu ra t i on  a nd  c l ea rwe l l  d ime ns ions ,  a nd  r ap id  mix  and  
f l occu l a t i on  t ankage  d imens ions  and  b a f f l e  con f igu ra t i on  (whe re  app l i c ab l e ) .  

B  T he  C i t y  w i l l  a s s i s t  B u r n s  &  M cD onne l l  on - s i t e ,  d u r i n g  compl e t i on  o f  t h e  CT  t r a ce r  s t u d y  a t  t h e  
Har ry  S immons  and  S t i l l  B ra nc h  WTPs ,  i n  ob t a in ing  wa t e r  l ev e l  d a t a ,  b l ade  o r  b a f f l e  d imen s ions ,  
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mix ing  eq u ip men t  ho r sepower s ,  s peed ,  and  p rope l l e r  d ime ns ions ,  m in imum a nd  max imu m WTP 
f l ow  r a t e  r anges ,  and  o the r  da t a  a s  r equ i r ed  t o  comple t e  t he  GT va lue  a s s e s sme n t .  W e  have  
a s sume d  t ha t  t h i s  da t a  co l l e c t i on  p r o ce s s  w i l l  o ccu r  du r ing  ou r  on - s i t e  t ime  a s  t he  CT  t r a ce r  
s t udy  i s  b e ing  conduc t ed  a t  e ach  WTP.  

•  No  su rv ey  i s  p ropose d .  We  have  a s sumed  t ha t  r equ i r ed  d imens ions  a r e  ava i l ab l e  on  W TP a s -
b u i l t  d r awi ngs  o r  can  be  r e a d i l y  f i e l d -measu red  w i th  a s s i s t a nc e  by  C i ty  s t a f f .  

0  We  have  a s sumed  t ha t  one  pe r so n  wi l l  b e  p r e sen t  a t  e a c h  WTP fo r  a  max imum o f  16 -hou r s  ( tw o  
8 -hou r  days )  du r ing  t he  CT  t r a ce r  s t udy  t o  r e spond  t o  ques t i ons  a s  n eed ed  and  p rov ide  r egu l a r  
ove r s igh t  o f  t h e  p ro toco l  execu t i on .  

0  We  have  budge t ed  fo r  one  pe r son  t o  co n d u c t  t he  p ro toco l  r ev i e w  a nd  f i na l  r ev i ew  mee t i ngs  i n  
p e r son  w i t h  C i ty  s t a f f ,  t o  d i s c us s  t h e  CT  t r a ce r  p ro toco l s  a t  e ach  WTP,  a nd  t hen  fo l l owing  t he  
s t ud i e s  t o  d i s cus s  t he  CT  T race r  S tudy  memoranda  fo r  t he  two  WTPs  and  t he  GT Va lue  
memorandum fo r  t he  Har ry  S immons  WTP.  Two  s epa ra t e  p ro toco l  r e v i e w  mee t i ngs  a r e  
an t i c i pa t ed ,  one  fo r  e ach  WTP.  T wo  s epa ra t e  f i n a l  r e v i e w  mee t i ngs  a r e  an t i c i pa t ed ,  one  fo r  
e a ch  WT P .  

n  The  Ci ty  w i l l  make  a ny  r equ i r ed  submi t t a l s  t o  Geo rg i a  EPD d i r ec t l y .  No  pe rmi t t i ng  a c t i v i t i e s  o r  
r egu l a to r y  submi t t a l s  a r e  i nc luded  in  t h i s  s cope .  

0  Burn s  &  McD o n n e l l  w i l l  p rov ide  t he  C i ty  w i th  an y  r eco mmen d a t i o n s  fo r  f u r t he r  e va l ua t i on  t ha t  
m ay  r e su l t  f r om t he  CT  and  GT a s se s smen t s ,  such  a s  c he m i c a l  f e ed  po i n t  r e l oca t i on ,  improved  
ba f f l i ng ,  o r  i nc r ea sed / dec r ea sed  mix ing  ene rgy  i npu t .  Howeve r ,  an y  r eco mmen d a t i o n s  p rov id ed  
unde r  t h i s  Ta sk  Orde r  w i l l  b e  p r e l im ina ry ,  and  wi l l  r e qu i r e  s epa ra t e  e va lua t i on  a nd  de s ign  
deve lopmen t .  

0  Two  ha rd  c op i e s  and  one  e l ec t ron i c  (PDF)  co p y  o f  e ach  t e c hn i c a l  memorandum wi l l  b e  
submi t t ed  t o  t he  C i t y .  

We  w i l l  g l ad ly  e xpa nd  t h i s  Scope ,  f o r  commen su ra t e  compensa t i on ,  upon  you r  r eques t .  

Schedule 
Burns  &  Mc D o n n e l l  i s  av a i l ab l e  t o  b eg in  work  p romp t ly  upon  y o u r  a u tho r i z a t i on  t o  p roceed .  The  ove ra l l  
eva lua t i on  a t  e ach  WTP,  f r om CT t e s t i ng  p ro toc o l  deve lopmen t  t h rough  da t a  a s s e s smen t ,  GT  va lue  
c a l c u l a t i on ,  and  t e chn i ca l  memoranda  submi t t a l ,  i s  expec t ed  t o  r e qu i r e  t h r ee  mon ths .  

Compensation 
Burns  &  Mc D onne l l  p ropose s  t o  p rov ide  t he s e  s e rv i ce s  unde r  t he  M as t e r  S e r v i c e s  Agre e me n t  w i th  t h e  
C i t y  o f  G r i f f i n  on  a  l ump  su m bas i s  f o r  e ach  WTP a s  de f i ned  in  t h e  t a b l e  be low .  These  va lue s  i n c lude  
l abo r  and  d i r ec t  expense s .  

Task Compensation 
Har ry  S immons  W TP CT S tudy  
and  GT Asse s smen t .  

$19 , 900  

S t i l l  B ra nc h  W TP CT  S tudy .  $16 ,600  
TOTAL $36,500 
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Each  t a sk  wi l l  b e  s epa ra t e l y  i nvo i ced  acco rd ing  t o  a  pe r cen t  o f  comp le t i on ,  d i s t i nc t  f o r  t he  two  WTPs .  

The  pa r t i e s  he r e to  h av e  accep t ed  and  execu t ed  t h i s  Ta sk  Orde r  a c c o rd i ng  t o  t he  t e rms  o f  t he  M as t e r  
Se rv i ce s  Agreemen t  da t ed  June  10 ,  2014 :  

O WN E R:  E NGINE E R:  

C i ty  o f  Gr i f f i n ,  Geo rg i a  Bu rns  &  McDonne l l  Eng inee r i ng  C ompany ,  Inc .  

By :  By :  '  

PteJtcUd 
Ti t l e :  T i t l e :  

bJlS~/lS 
Date :  Da t e :  


