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AWGERAGHTY 
Av&? MILLER, INC. 

#Ground- Water Consultants 

June 20, 1986 

Mr. D. R. Spell, P.E. 
Southern Division 
Naval Facilities Engineering Command 
Corporate Square 1 
2420 Mall Drive 
Charleston, South Carolina 29406 

Re: NAS Pensacola Wastewater-Treatment Plant, Contract No. 
N62467-85-D-0267 

Dear Mr. Spell: 

Geraghty & Miller, Inc., is pleased to present to you 
twenty (20) copies of the final report entitled, 'General 
Concept Analysis for  Improvements at the WWTP, NAS 
Pensacola," dated June 20, 1986. This report has been a 
combined effort by Geraghty & Miller, Inc., and our 
subcontractor, Jones Edmunds & Associates, Inc. 

- - 

Enclosed with these reports are five (5) .copies of a 
letter from Jones Edmunds h Associates, Inc.., which discusses 
certain items with regard to upgrading the treatment plant in 
the future. As a result of our meeting on April 8, 1986 in 
Pensacola, it was decided that this information would be more 
appropriately conveyed in letter form. 

0 

Sincerely, 

GERAGHTY & MILLER, INC. 

William P. B o c s k o c s k p  - 
Senior Scientist . 

Peter L. Palmer 
As soc i a t e 
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Geraghty & M i l l e r ,  Inc. 
P.O. Box 33688 
14310 North Dale Mabry, Su i te  200 
Tampa, F1 or ida 33618 

JUN 6 1986 

GenghIy and Miller, fnc. 

Attent ion:  Mr. Pete Palmer 

Reference: Dra f t  Report "General Concept Analysis f o r  Improvements a t  
t he  Pensacola Naval A i r  S ta t ion"  
JEA Pro ject  No . : 07250-303-06-02 

Dear Pete: 

Enclosed please f i n d  two copies o f  the revised referenced report .  The 
repor t  has been modi f ied per our discussions a t  our l a s t  meeting i n  
Pensacol a , Fl or ida . 
I n  t h a t  meeting, i t  was requested t h a t  c e r t a i n  recommendations be 
removed from the  repor t  and placed i n  l e t t e r  form. L is ted  below a re  a 
number o f  observations and comments which should be taken i n t o  
considerat ion when the  wastewater treatment p lan t  i s  next upgraded. 

1. The pH o f  the  i ndus t r i a l  wastewater enter ing the  wastewater 
treatment p l an t  var ies  widely. One o f  the  main reasons f o r  
t h i s  i s  t h e  backwash o f  t h e  c a t i o n  and a n i o n  r e s i n s  which 
provide water treatment for  the steam plant. This r esu l t s  i n  
t h e  discharge o f  excess sodium hydroxide and excess s u l f u r i c  
ac i d  t o  the i n d u s t r i a l  waste stream. It would be bene f i c ia l  t o  
e i t h e r  equal ize o r  cont ro l  the pH o f  t h i s  waste mater ia l  p r i o r  
t o  being discharged t o  the treatment p lant .  The operators a t  
t h e  treatment p l an t  a re  present ly attempting t o  con t ro l  the pH 
i n  t he  center wel l  o f  the  primary c l a r i f i e r  by t ak i ng  hour ly 
grab samples and manually ad jus t ing  the  add i t i on  o f  s u l f u r i c  
acid. Instrumentat ion of t h i s  pH cont ro l  would be a major 
bene f i t  t o  p l an t  operators. A major concern i s  the  po ten t ia l  
o f  s lugs o f  untreated cyanide being discharged t o  t he  
wastewater  t r ea tmen t  p l a n t  a t  t h e  same t i m e  t h a t  a l o w  pH 
ex is ted i n  t he  c l a r i f i e r  which would l i b e r a t e  cyanide gas. 

2. A number o f  v o l a t i l e  organic chemicals a re  being discharged t o  
t h e  i n d u s t r i a l  wastewater treatment p lan t  and a po r t i on  o f  
these chemicals a re  being v o l a t i l i z e d  i n  the  c l a r i f i e r  and 
surge pond. The F1 or ida Depqrtment o f  Environmental Regulation 
(DER) has not imposed l ' imi ' tat ion on a i r  emissions from 
wastewater treatment plants; however, DER i s  i n  the  process o f  
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3. 

4. 

5. 

6. 

7. 

preparing regu la t ions which would cause 1 im i t a t i ons  on 
discharge o f  v o l a t i l e  organics from these sources. 

The ex i s t i ng  treatment f a c i l i t i e s  u t i l i z e d  f o r  the  removal o f  
heavy metals a re  not the most e f f i c i en t  and w i l l  r e s u l t  i n  a 
ca r ry  over o f  f l o c  contain ing heavy metals i n t o  the 
in termedia te  pond. This increases t he  metals content o f  the 
was te  b i o l o g i c a l  s ludge c r e a t i n g  t h e  p o t e n t i a l  t h a t  i t  be 
c l a s s i f i e d  as a hazardous waste. The problems w i t h  t h i s  
f a c i l i t y  inc lude the need t o  upgrade the  e x i s t i n g  chemical 
feed equipment, the  use of equipment where you cannot cont ro l  
t h e  r a t e  o f  rap id  and slow mixing p r i o r  t o  se t t l i ng ,  and the 
need t o  improve instrumentat ion o f  the  chemical feed system 
which i s  now being operated manually. 

The proposed a d d i t i o n  o f  150,000 g a l l o n s  pe r  day (gpd)  o f  
groundwater p o t e n t i a l l y  contaminated w i t h  sal twater may cause 
an increase i n  sludge volume from the l ime  treatment un i t s .  
S ludge  removal i s  by  two p o s i t i v e  displacement pumps on a 
common suct ion l i n e  which means t h a t  i f  both l i m e  treatment 
un i t s  are  being operated i n  para1 1 e l  t h a t  s l  udge can be removed 
f rom o n l y  one tank a t  a time. The ex i s t i ng  sludge handling 
f a c i l i t i e s  from the l i m e  treatment u n i t s  should be evaluated i n  
cons idera t ion  o f  the potent ia l  of increased cor ros ion due t o  
sal twater contamination and increased sludge volumes. 

The e f f i c i ency  o f  t he  ex i s t i ng  intermediate pond t o  remove 
v o l a t i l e  organic chemicals i s  unknown a t  t h i s  time. Potent ia l  
modi f ica t ions t o  improve i t s  e f f ic iency might inc lude t he  
conversion o f  the  pond from an e x i s t i n g  aerated lagoon t o  an 
ac t i va ted  sludge system. This would requ i re  add i t i ona l  
a e r a t i o n  and re turn ing sludge from the ac t i va ted  sludge 
c l a r i f i e r s .  Mod i f i ca t ion  t o  the  ex i s t i ng  p ip ing  cou ld  a1 so 
reduce the po ten t ia l  f o r  short c i r c u i t i n g  w i t h i n  the pond. 

The e x i s t i n g  wastewater treatment p lan t  has been modi f ied on 
s e v e r a l  occas ions and, as  a r e s u l t ,  i s  a ve ry  compl i c a t e d  
f a c i l i t y  which i s  d i f f i c u l t  t o  operate and maintain. It i s  
recomnended t h a t  p r i o r  t o  any fur ther  modi f ica t ions t h a t  a 
de ta i l ed  study of the complete f a c i l i t y  be conducted p r i o r  t o  
se lec t ion  o f  new modi f icat ions.  It i s  a lso  h igh ly  recommended 
t h a t  the  wastewater treatment p lan t  operators be interv iewed 
f o r  t h e i r  recommendations and i ns i gh t s  as they work w i t h  the  
treatment p l an t  on a day-to-day basis. 

P r i o r  experience has shown t h a t  i t  i s  frequently more cost  
e f f e c t i v e  t o  con t ro l  was tey te r  sources rather than attempt t o  
design a wastewater treatment p l an t  t o  t r e a t  the  wastewater 
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a f t e r  i t  i s  generated. Frequently, wastewater sources can be 
reduced o r  even el iminated a t  minor cost  compared w i t h  the 
con t inu ing  treatment o f  the mater ia l  a t  a wastewater treatment 
p l a n t .  For  t h i s  reason, i t  i s  h i g h l y  recommended t h a t  a 
de ta i led  study of NARF be conducted and the recommended 
mod i f i ca t ions  be made before major modi f icat ions t o  the 
wastewater treatment p lant  a re  designed. 

I f  you have any comments o r  questions regarding t h i s  repor t  please l e t  
us know . 

S i  ncerel y , 
JONES, EDMUNDS & ASSOCIATES, INC. 

P’U David A. Keough, P.E. 
Vice President 

DAK/drPen .G&M31 

Enclosure 
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INTRODUCTION 

Th is  r e p o r t  represents an overview o f  work performed by  Jones, Edrnunds 

& Associates, Inc. (JEA) concerning t h e  general concept a n a l y s i s  f o r  

improvements a t  t h e  Pensacola Naval A i r  S t a t i o n  ( N A S )  I i d u s t r i a l  

Wastewater Treatment P lan t  (IWWTP). The goal o f  t h i s  work was t o  

develop a technical ly- sound eva lua t i on  o f  a1 t e r n a t i v e s  t o  rep lace t h e  

e x i s t i n g  surge pond sur face impoundment w i t h  a u n i t  t h a t  would meet 

U.S. Environmental P ro tec t i on  Agency (EPA) Resource Conservat ion and 

Recovery Act (RCRA) requirements. The complete workscope i s  presented 

i n  Appendix A. 

Th is  r e p o r t  f o l l ows  t h e  same format as t h e  workscope: 

Section I F l e x i b l e  membrane 1 i n e r  (FML) eva lua t i on  

Sect ion I 1  A l t e r n a t i v e  concept and ana lys i s  f o r  surge pond 

rep1 acement 

Sect ion 111 Recommended conceptual design of  improvements t o  

e x i s t i n g  r e t u r n  sludge pumps t o  a l l o w  e f f i c i e n t  use 

o f  b o t h  e x i s t i n g  a c t i v a t e d  sludge c l a r i f i e r s  

Pipe1 i n e  l e a k  d e t e c t i o n  and r e p a i r  requirements which 
may need cons idera t ion .  

Sec t ion  I V  Impacts o f  a d d i t i o n a l  f lows on the  IW’rlTP 

Sect ion V 

The remaining task, p resent ing  a c o s t  es t imate  t o  perform a d e t a i l e d  

rev iew o f  t h e  pretreatment f a c i l  i t i e s ,  w i l l  be provided under separate 
cover.  

PenG8M: INTRO.1 
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SECTION I 
FLEXIBLE MEMBRANE LINER 

EVALUATION 

To evaluate a1 t e r n a t i v e s  fo r  rep lac ing  t h e  e x i s t i n g  surge pond sur face 

impoundment w i t h  a RCRA-permittabl e u n i t ,  a p r e l  im inary  eva lua t i on  of 

m a t e r i a l s  p o t e n t i a l l y  s u i t a b l e  as a l i n e r  was necessary. A p e r m i t t a b l e  

replacement u n i t  cou ld  be a doubl e-1 ined sur face impoundment o r  a new 

tank  u n i t .  The doubl e-1 ined impoundment coul  d be considered o n l y  i f  a 

1 i n e r  ma te r i a l  e x i s t s  which i s  s u i t a b l  e f o r  exposure t o  the  compounds 
l i k e l y  t o  be present i n  the  wastewater. 

To determine the  techn ica l  f e a s i b i l i t y  o f  us ing  a FML i n  a new sur face 

impoundment pond, t h e  chemical res i s tance  o f  var ious  FML m a t e r i a l s  was 

considered. The chemical analyses o f  t h e  i n f l u e n t  wastewater conta ined 

i n  t h e  "Pensacola Naval A i r  S t a t i o n  Wastewater Treatment P lan t "  r e p o r t  

prepared by JEA and Geraghty & M i l l e r  (G&M) (1984) were used as t h e  

b a s i s  f o r  t h e  e v a l u a t i o n .  The FML m a t e r i a l s  c o n s i d e r e d  f o r  t h i s  
a p p l i c a t i o n  inc luded Hypalon, Neoprene, PVC, c h l o r i n a t e d  po lye thy lene 

(CPE), e thy l  ene propylene d iene monomer (EPDM), Hyt re l  , XR-5, and 
h igh- dens i ty  polyethy lene (HDPE). Manufacture.r's pub1 ished chemical 

r e s i  stance i n fo rma t ion  was reviewed. L i n e r  manufacturers and 
f a b r i c a t o r s  were contacted and t h e  se rv i ce  appl i c a t i o n  was discussed 

w i t h  t h e i r  techn ica l  personnel . 

0 

As a r e s u l t  o f  t h i s  i nves t i ga t i on ,  o n l y  Hy t re l ,  XR-5, and HDPE a r e  

considered t o  be p o t e n t i a l l y  s u i t a b l e  fo r  t h i s  app l i ca t i on .  Of these 

three,  HDPE i s  expected t o  perform t h e  bes t  w i t h  respect t o  chemical 

c o m p a t i b i l i t y  f o r  t h i s  se rv i ce  appl i c a t i o n .  

Copies o f  t h e  i n f l u e n t  wastewater chemical analyses were sent t o  t h e  

l i n e r  manufacturers f o r  t h e i r  review. Of  t h e  compounds l i s t e d ,  t h e  
f o l l o w i n g  a r e  considered by t h e  l i n e r  manufacturers t o  have t h e  h ighes t  

p o t e n t i a l  o f  causing chemical degradat ion o f  t h e  1 i n e r  ma te r i a l  : 

PenG&M:FML. 1 
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Methylene c h l o r i d e  

T r i c h l  oroethane 

T r i c h l  oroethyl  ene 

Phenol s 

To1 uene 

Methyl e thy l  ketone 

Benzenes 

O f  t h e  l i n e r  manufacturers contacted, o n l y  t h e  HDPE manufacturers 

claimed they would issue t h e i r  standard warranty based on t h e  chemical 
compounds and concentrat ions 1 i s t e d  i n  t h e  g iven analyses. They s ta ted  

they  a1 ready had s u f f i c i e n t  chemical res i s tance  data/experience t o  
e n a b l e  them t o  do t h i s  w i t h o u t  t h e  need f o r  a d d i t i o n a l  chemica l  

c o m p a t i b i l i t y  t es t i ng .  

The conclus ion o f  t h e  p re l im ina ry  eva luat ion  was t h a t  membrane l i n e r s  

a r e  p o t e n t i a l l y  s u i t e d  f o r  t h i s  appl i c a t i o n  and warranted f u r t h e r  

tes t i ng .  A d e t a i l e d  FML eva luat ion  t e s t  program was f i n a l i z e d  and 

implemented i n  December 1985 (FML Test ing Program, JEA). The FML 
t e s t i n g  program and p re l  iminary data i s  presented i n  Appendix B a long 

w i t h  c u r r e n t  w e i g h t  change data .  The goal  o f  t h e  program i s  t o  

est imate t h e  long- term degradation e f fec ts  o f  t he  ac tua l  wastewater and 
a spiked sol u t i o n  of tap  water on t h e  1 i n e r .  

TESTING PROGRAM 

Phase 1A - Manufacturer In-House Test ing 

I n  developing t h e  c o n t r a c t  works:ope, i t  was a n t i c i p a t e d  t h a t  ma te r ia l  
t e s t i n g  would c o n s i s t  o f  onsite sample immersion fo r  a s s t  per iod  o f  
t ime ,  o f t e n  wh ich  t h e  exposed and c o n t r o l  l i n e r  samples would be  

shipped t o  t h e  respect ive  manufacturers f o r  physical t e s t i n g .  
P a r t i a l l y  i n t o  t h e  p r o j e c t ,  JE4 e n g i n e e r s  de te rm ined  t h a t  a more 

d e t a i l e d  t e s t i n g  program would provide b e t t e r  data on which t o  base 

c o m p a t i b i l i t y  judgments.  To e x p e d i t e  per formance o f  t h e  r e v i s e d  

t e s t i n g  program (FML Test ing Program, JEA, 1985) wi thout  request ing a 

c o n t r a c t  m o d i f i c a t i o n  i t  was hopgd t h a t  Navy personnel cou ld  a s s i s t  i n  

o b t a i n i n g  and shipping "spiked" -'samples of wastewater t o  the var ious 
manufacturers. Upon determination t h a t  Navy personnel cou ld  not be 

PenG&M : FML. 2 3 
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made a v a i l a b l e  due t o  t i m i n g  requirements, a subsequent m o d i f i c a t i o n  t o  
t h e  rev i sed  t e s t  program was developed. L i n e r  manufacturers were asked 

t o  prepare t h e i r  own "spiked" s o l u t i o n s  f o r  in-house t e s t i n g .  Gundle 
L i n i n g  Systems, Inc. s ta ted  t h a t  t h e i r  l a b  i s  se t  up on l y  f o r  p l a s t i c s  

t e s t i n g ,  and the  t e s t  s o l u t i o n  would have t o  be  fu rn ished t o  them. 

National Seal Company s ta ted  they  cou ld  prepare the  t e s t  s o l u t i o n  and 

do t h e  tes t i ng ;  however, w i t h  t h e i r  present  backlog they est imated an 

A p r i l  s t a r t i n g  date. Schlegel L i n i n g  Technology, Inc. s ta ted  they  

cou ld  prepare t h e  t e s t  s o l u t i o n  and perform the  t e s t i n g .  Schlegel 

s t a r t e d  t h e i r  l abo ra to ry  immersion on February 24, 1986. On March 26, 

1986 Schlegel repor ted by  telephone t h a t  t h e i r  in-house t e s t i n g  had 
been completed and t h e  conc lus ion  reached was t h a t  t h e i r  HDPE l i n e r  

system was s u i t a b l e  fo r  t h a t  se rv i ce  exposure. The w r i t t e n  t e s t  r e p o r t  
was rec ieved from Schlegel on A p r i l  30, 1986 and a t tached as 
Appendix C. 

e 

Phase 18 - Onsite Immersion 

As o f  March 21, 1986, l i n e r  sheet and seam samples had been immersed i n  

t h e  e x i s t i n g  surge pond f o r  84 days. A p l o t  o f  weight ga in  versus 

immersion t ime f o r  each o f  t h e  l i n e r  sheet samples i s  presented i n  

F igure  1. As can Se seen from t h e  p l o t s ,  a l l  o f  t he  samples e x h i b i t  a 
s i m i l a r  response i n  t h a t  they have undergone an i nc reas ing  r a t e  o f  
weight ga in  du r ing  the  f i r s t  17 days o f  immersion and a decreasing r a t e  

o f  weight ga in  s ince  Day 21. A t  t h e  end o f  41 days o f  immersion, L i n e r  
Samples 211 and 212 were a t  t h e  w e i g h t  change p a s s / f a i l  c r i t e r i a  

t h resho ld  o f  3 percent  (see FML t e s t i n g  program Appendix 3 ) .  Data 
o b t a i n e d  on Day 84 appears  q u e s t i o n a b l e .  Va r ious  pe rsonne l  were 

hand l ing  the  samples and cons i s ten t  sample c lean ing  may have been 

compromised. Samples i n  211 and 312 showed weight losses w h i l e  t h e  

r e m a i n i n g  samples c o n t i n u e d  t o  g a i n  w e i g h t  a t  a d e c l i n i n g  r a t e .  

Samples 111, 112, and 311 were approaching t h e  3.0 percent  th resho ld .  

Some o f  t h e  l i n e r  manufacturers have stated,  however, t h a t  v i o l a t i o n  of 
t h e  weight change c r i t e r i a  may be .  acceptable, if t h e  weight change 

s t a b i l i z e s  and if the  c r i t e r i a  f o r  t h e  o the r  physical  p r o p e r t i e s  a r e  

no t  v i o l a t e d .  I n  t h i s  case t h e  weight change versus imners ion t i m e  

e 
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data would be used p r i m a r i l y  t o  i n d i c a t e  when physical  p roper ty  changes 
a r e  no longer  occurr ing.  (L ine r  t e s t i n g  has i n  many cases c o r r e l a t e d  

change of  weight t o  change o f  physical  p rope r t i es ;  t he re fo re ,  when 

w e i g h t  change s t a b i l i z e s  i t  i n d i c a t e s  t h a t  changes o f  t h e  o t h e r  

physical  p rope r t i es  a r e  no longer  occurr ing.)  Once the  weight change 

of t h e  o n s i t e  samples s t a b i l i z e s ,  one se t  o f  sheet and seam samples 

s h a l l  be removed f o r  physical  t e s t i n g  as descr ibed i n  Phase 18 o f  t h e  

FML t e s t i  ng program. 

PenGLIY:FML.4 
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SECTION I1 

ALTERNATIVE CONCEPT AND ANALYSIS FOR SURGE POND REPLACEMENT 

The e x i s t i n g  surge pond i s  an abovegrade sur face impoundment which does 

n o t  meet cu r ren t  EPA requirements. Since t h e  raw waste i s  designated 

as  hazardous,  t h e  su rge  pond must meet Resource C o n s e r v a t i o n  and 

Recovery Act (RCRA) cons t ruc t i on  requirements which i nc lude  double 

l i n e r s ,  leak de tec t ion ,  and long- term groundwater mon i to r ing  f o r  a 

hazardous waste storage impoundment. Given t h e  p o t e n t i a l  s u i t a b i l i t y  

t h a t  FMLs d i s p l a y  (see Sect ion l ) ,  i t  appears t e c h n i c a l l y  f e a s i b l e  t o  
rep lace t h e  e x i s t i n g  impoundment w i t h  a s i m i l a r  impoundment which meets 

RCRA requirements. The a l t e r n a t i v e  t o  p r o v i d i n g  a replacement 

impoundment i s  t he  i n s t a l l a t i o n  of an abovegrade new tank system. A 

comparative cos t  ana lys i s  between these two systems was performed as 

p a r t  o f  t h e  December 9, 1985 i n t e r i m  s ta tus  repor t .  The cos t  ana lys is  

i s  updated i n  t h i s  repor t .  

Each a1 t e r n a t i v e  evaluated inc luded the  p r o v i s i o n  o f  approximately 

equal dead storage and work storage volumes as t h e  e x i s t i n g  surge pond. 

(Dead storage volume i s  approximately 610,000 gal lons;  working storage 

vo l  ume i s  approximately 500,000 gal  1 ons. ) A conceptual cross-sect i o n  

of t h e  double- l ined sur face impoundment i s .  shown i n  F igure  2. 

Comparative cos ts  were developed assuming HDPE l i n e r s  and are  presented 

i n  Table 1. This es t imate  does no t  i nc lude  c losure,  excavat ion, and 

removal o f  t h e  e x i s t i n g  impoundment o r  a n c i l l a r y  f a c i l i t i e s .  

0 

Figure  3 shows a conceptual cross- sect ion of  t h e  new tank system used 
f o r  t h e  cos t  comparisons. A c a r e f u l  rev iew of CFR 40, Par ts  260 and 
264, and the  contents of t h e  c o d i f i c a t i o n  r u l e  (Federal Reg is te r ,  June 

12, 1985) was performed as i t  pe r ta ins  t o  tankage. I n  t h i s  review 

p e r t i n e n t  exc lus ions t o  the  new double 7 i ne r ,  secondary containment 

requirements e x i s t .  Sect ion 264.1 g(6) reads: 

"9) The requirements o f  t h i i  p a r t  do n o t  apply t o :  

6 )  The owner o r  operator  o f  an elementary n e u t r a l i z a t i o n  o r  a 
wastewater t reatment  u n i t  as de f i ned  i n  Section 264.10 o f  

t h i s  chapter." 
PenG&M2:CA. 1 7 
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Table 1. Lined Impoundment 

I tem Q u a n t i t y  U n i t  Uni t  Costs cost  
e 

- 

1. Clear  and grub s i t e  

2. Borrow ( o f f s i t e )  

3. Clay admix. l i n e r  

4. Top s o i l  s t r i p  
s tockp i  1 e 

5. Select  sand drainage 
b lanket  

6. S o i l  cement e x t e r i o r  
berm stab. 

Ea r t h wo r k Sub t o t  a 1 

L i n e r  System 

a) 100-mil HDPE 

b )  HDPE Geonet 
drainage b lanket  

c )  60-Mil HDPE 
bottom l i n e  

se rv i ce  l i n e r  

2.06 

19,000 

4,500 

3 , 800 

1,000 

7,700 

48,000 

29 , 000 

48,090 

ac 

CY 

CY 

CY 

CY 

sf 

s f  

s f  

s f  

s 

3,000.00 6,200.00 

8.00 152,000.00 

21.20 95,400.00 

3.50 13,300.00 

20.00 20,000.00 

1.00 7,700.00 

$294,600.0O 

1.05 50,400.00 

0.40. 11,600.00 

0.80 38,400.00 

Subtotal  $150,400.00 

TOTAL EARTHWORK L LINER , $395,000.00 

Source: JEA,  1985. 

PenG&M2:CA.2 
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The referenced d e f i n i t i o n  fo r  a wastewater t reatment  u n i t  i s :  a 
"'Wastewater treatment u n i t '  means a device which: 

(1) Is p a r t  of wastewater t reatment  f a c i l i t y  which is .  subject  

t o  regu la t i on  under e i t h e r  Sect ion 402 o r  Sect ion 307(b) of t h e  

Clean Water Act; and 

(2)  Receives and t r e a t s  o r  s tores  an i n f l u e n t  wastewater which 

i s  a hazardous waste as def ined i n  Sect ion  261.3 of t h i s  chapter, 

o r  generates and accumulates as wastewater treatment sludge which 

i s  a hazardous waste as def ined i n  Sect ion 261.3 o f  t h i s  chapter, 

o r  t r e a t s  o r  s t o r e s  a wastewater  t r e a t m e n t  s l u d g e  wh ich  i s  a 
hazardous waste as def ined i n  Sect ion 261.3 o f  t h i s  chapter;  and 

(3)  Meets t h e  d e f i n i t i o n  of tank i n  Sect ion 260.10 o f  t h i s  

chapter . 'I 
The exhaust ive requirements f o r  secondary containment o f  new tank 

systems presented i n  t h e  June 12, 1985 Federal Register  do not  apply, 

by way o f  t h i s  exclusion, t o  any u n i t  process w i t h i n  a wastewater 

treatment p l a n t  permi t ted  under the  auspices o f  t h e  Clean Water Act; 
however, t h e  u n i t  must meet the  d e f i n i t i o n  o f  a tank. This i nd i ca tes  

t h a t  t he  surge tank a l t e r n a t i v e  does not  r e q u i r e  a l i n e r  system under 
t h e  ru les.  Prudent design, however, would inc lude a concrete 

p r o t e c t i v e  coa t ing  system which could be constructed o f  l i n e r s  and 

coat ings. For comparative cost ing,  a doub le- l i ne r  system was assumed. 
The comparative cos t  est imate f o r  t h e  tank system i s  presented i n  
Table 2. 

0 

The comparative cos t  ana lys is  demonstrates that t h e  l i n e d  concrete tank 

system o f f e r s  a cost  advantage over t h e  l i n e d  sur face impoundment 

($381,000 versus $395,000) fo r  equal volumes even excluding the  

long- term expense of groundwater mon i to r i ng  f o r  t he  sur face 

impoundment. Based on t h i s  determinat ion, t h e  p re l im ina ry  conceptual 

design o f  t h e  surge f a c i l i t y  i s  based on p r o v i d i n g  a new tank system. 

PenG&ME: CA. 3 
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Table 2. Rein forced Concrete Tank w i t h  I n t e r n a l  Secondary Containment 
L i n e r  (100 f e e t  by 175 f e e t ) *  a 

Cost Est imate 

I tem Q u a n t i t y  U n i t  U n i t  Cost cos t  

& Grub 
175' x 250' 1 ac 3,000.00 3,000.00 

120 x 200 x 1' x 1/27 890 CY 3.50 3,115.00 

6 , 11 5.00 

S t r i p  & Level 

S i t e  Prep Subtota l  

Tank - Reinforced Concrete - 
F loo r  (14") 867 CY 175.00 151,725.00 
Walls (14") 262 CY 250.00 65,500.00 
Elevated Walk/, 28 CY 250.00 7,000.00 
(1/2 way around) 

0 

Unrei nforced Concrete 
Work Slab 130 CY 70.00 9,100.00 
Handrai 1 566 I f  44.00. . 24,900.00 
S t a i  r 1 1s 2,450.00 2,450.00 

Tank Subtota l  $260,675.00 

w i n e r  (30 m i l )  23,550 s f  1.30 30,615.00 

Top L i n e r  (100 m i l )  23,550 s f  2.65 62 , 408.00 
Battens 550 I f  25.00 13,750.00 
Sand 300 CY 20 . 00 6,000.00 

Geonet/Geotexti 1 e 5 , 500 s f  0.22 1,210.00 

Subto ta l  L i n e r  $113,983.00 

TOTAL REINFORCED TANK . $380,773.00 

* Tota l  volume working storage and dead storage = 1,100,000 gal lons.  

Source: JEA, 1985. 

I ,  

i . ,. 
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SECTION 111. DESIGN CONCEPTS 



SECTION I 1 1  
DESIGN CONCEPTS 

GENERAL 

Establishment of p re l im ina ry  design concepts f o r  t h e  new surge tank 

system requ i res  determining requ i red  working storage volume consider ing 

p o t e n t i a l  f u t u r e  f lows, eva luat ing  a l t e r n a t i v e  i n t e r n a l  p r o t e c t i v e  

l i n e r  systems, e s t a b l i s h i n g  pond i n f l u e n t  and e f f l u e n t  f l o w  rates,  and 

determining requi  red anci 11 a ry  f a c i  1 i t  i es . 
Early i n  t h e  system evaluat ion,  t h e  p o t e n t i a l  f o r  major s p i l l s  of 
concentrated so lu t i ons  i n  t h e  IWWTP serv ice  area was noted. Even w i t h  

dampening o f  t h e  chemical s p i l l s  through mix ing  w i t h  the  dead space 
d i l u t i o n  volume i n  t h e  surge tank, these uncont ro l led  s p i l l s  could 

render ser ious problems t o  the  downstream treatment un i t s .  I t  i s  
there fore  des i rab le  t o  prov ide  a new surge tank system t h a t  would a l low 

containment o f  t h e  s p i l l  and provide a method o f  g radua l ly  re leas ing 

t h e  contained volume downstream wh i le  main ta in ing  t o t a l  f unc t i on  o f  the  

new surge tank. This can on ly  be accomplished by p rov id ing  p a r a l l e l  

new surge tanks w i t h  a va l v ing  system t h a t  w i l l  a l l ow  f o r  i s o l a t i o n  o f  
each tank. 

Surge pond volume (working storage and dead storage) must be s i t e d  

based on e x i s t i n g  f l o w  and p o t e n t i a l  f u tu re  flows. I n f l u e n t  i n d u s t r i a l  

wastewater t reatment  p l a n t  f l ow  records f o r  t he  past 3+ years  have been 

rev iewed  t o  e v a l u a t e  t h e  surge pond s i z e  requ i remen ts .  F i g u r e  4 
presents a histogram o f  t h e  d a i l y  f low r a t e  between January 1982 and . 

J u l y  1985. A s t a t i s t i c a l  ana lys is  o f  these data shows tha t  t h e  mean 
d a i l y  f low r a t e  fo r  t h e  pe r iod  was 766,000 ga l lons  per day (gpd) based 

on 1,369 d a t a  p o i n t s .  The s t a n d a r d  d e v i a t i o n  was c a l c u l a t e d  as 

237,000 gpd. The r e s u l t i n g  frequency d i s t r i b u t i o n  appears t o  conform 

t o  a normal d i s t r i b u t i o n ;  however, i t  i s  skewed s l i g h t l y  t o  t h e  h i g h  

side. Using t h e  p r o p e r t i e s  o f  a normal ly  d i s t r i b u t e d  curve, d a i l y  f low 

ra tes  should have a 95 percent p r o b a b i l i t y  of being between 292,000 and 

1,240,000 gpd, and a 68 percent  p r o b a b i l i t y  o f  being between 529,000 0 
and 1,003,000 gpd. 
PenG&M2: DC. 1 
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The e x i s t i n g  surge pond has a working storage volume o f  approximately 

500,000 gal lons.  Dead storage depends on t h e  minimum l e v e l  requ i red  t o  

f l o a t  t he  mixers t h a t  are located i n  t h e  pond. Cur rent ly ,  dead storage 

i s  about  610,000 g a l l o n s .  P o t e n t i a l  f u t u r e  f l o w s  i n t o  t h e  IWWTP 

i nc lude  150,000 gpd o f  contaminated groundwater. 

a 

The i n i t i a l  IWWTP design c r i t e r i a  provided f o r  1-day detent ion  t ime i n  

t h e  surge pond. Since the  cons t ruc t i on  of t h e  o r ig i ' na l  design, t he  
design f l o w  o f  t h e  plant- has been increased t o  2.0 MGD ( m i l l i o n  gal lons 

per  day) w i thout  an equ iva lent  increase i n  surge pond volume. From a 
process con t ro l  s tandpoint  it i s  des i rab le  t o  have t h e  a b i l i t y  a t  a 
minimum t o  ho ld  100 percent o f  t he  average d a i l y  f l o w  (ADF) on top  of 
minimum dead space storage. I n  a d d i t i o n  t o  process considerat ions , 
a v a i l a b l e  s i t e  area w i l l  con t r i bu te  t o  the  f i n a l  dec i s ion  regarding new 

surge tank s iz ing .  The des i rab le  new surge tank volume i s  2,000,000 
ga l lons  based on the  1-day detent ion  t ime c r i t e r i o n .  An a l t e r n a t e l y  
acceptable volume would be t h e  pro jec ted f u t u r e  ADF (916,000 gpd) p lus 

dead storage requ i red  f o r  equipmeFt. e 
Current ly ,  i f  a major s p i l l  of p l a t i n g  ma te r ia l  occurs i n  t h e  Nava l  A i r  

Rework F a c i l i t y  (NARF), a p o t e n t i a l  p l a n t  over load could occur. This 

i s  p a r t i c u l a r l y  poss ib le  i f  a major cyanide s p i l l  occurs. For t h i s  

reason, i t  i s  des i rab le  t o  mainta in a standby tank i n  which t o  rou te  

major s p i l l s .  Fo l lowing cessat ion of t h e  s p i l l  event, t h e  d i ve rs ion  

would be c losed and normal operat ion resumed. The h e a v i l y  cdntaminated 

s p i l l  could then be pumped t o  the  treatment system a t  an acceptable 

r a t e ,  wh ich  w i l l  be de te rm ined  d u r i n g  f i n a l  des ign .  I t  i s  a l s o  

des i rab le  t o  have a standby surge tank so the main serv ice  tank can be 
p e r i o d i c a l l y  drawn down and inspected. The standby tank should be 

constructed w i t h  t h e  requ i red  opera t ing  surge volume so t h a t  i t  can 

serve as t h e  pr imary tank should extensive maintenance o f  t h e  main tank 
be required. The recommended arrangement, there fore ,  i s  two adjacent 

tanks each w i t h  t h e  f u l l  requ i red  surge volume. 

PenG&ME: DC .2 
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The most c o s t - e f f i c i e n t  layout  o f  tanks w 

two rec tangu lar  tanks shar ing a common 

t h  equal vo 

wa l l .  The 

une i s  t o  p rov ide  

combined outs ide  

c o n f i g u r a t i o n  o f  t h e  u n i t  s h o u l d  be a p p r o x i m a t e l y  square.  T h i s  
arrangement minimizes t h e  cons t ruc t i on  ma te r ia l  requ i red  f o r  a g iven 

volume and wa l l  height.  From a cons t ruc t i on  standpoint  i t  i s  d e s i r a b l e  

t o  l i m i t  t o t a l  s i de  wa l l  he igh t  t o  14 f e e t  above t h e  slab. 

Two f l o a t i n g  mixers w i l l  be requ i red  t o  p rov ide  f o r  mix ing  o f  t h e  tank 

c o n t e n t s  t o  promote damping o f  chemica l  c o m p o s i t i o n  swings.  The 

necess i ty  o f  t h e  mixers a l so  requ i res  t h a t  a minimum o f  4 f e e t  o f  water 

be maintained w i t h i n  t h e  surge tank t o  f l o a t  t h e  mixers. 

The a v a i l a b l e  s i t e  i s  l o c a t e d  west  o f  t h e  su rge  pond. P h y s i c a l  

c o n s t r a i n t s  r e s u l t  i n  t h e  main compartment(s) i n  t he  surge tank having 
t h e  gross i n s i d e  dimensions of 100 x 200 f e e t .  The t o t a l  volume a t  11 
f e e t  o f  l i q u i d  depth i s  1,650,000 ga l l ons  (see F igure  5). With a 

minimum water l e v e l  o f  4 fee t ,  approximate ly  600,000 ga l l ons  of dead 

space and 1,047,000 ga l lons  o f  working storage over a 7 - f O O t  range i n  

s tage are  provided. A minimum o f  2 f e e t  o f  freeboard w i l l  be prov ided 

so t h a t  t o t a l  wa l l  he igh t  i s  approximately 13 fee t .  To prov ide  f o r  a 

t o t a l  volume of 2,000,000 ga l lons ,  a t o t a l  depth of  15.51 f e e t  would be 
requ i red. 

@ 

The a d d i t i o n a l  cost  of p r o v i d i n g  2,000,000 ga l l ons  of surge storage 

over p rov id ing  approximately 1,650,000 g a l l o n s  i s  thought t o  exceed any 

cost benef i t  associated w i t h  reduced pumping ra tes  o r  increased 
ope ra t i on  f l e x i b i l i t y .  P rov i s ion  o f  1,050,000 ga l lons  o f  working 
s to rage w i t h  600,000 ga l lons  of dead storage per  tank i s  t he re fo re  
recommended based on s i t e  l i m i t a t i o n  and cons t ruc t i on  cons t ra in t s .  

Th i s  recommendation i s  cons i s tan t  w i t h  t h e  A l te rna te  S i z ing  

met hodol ogy . 
A computer ana lys i s  of  t he  proposed surge tank opera t ion  was performed 
for  t h e  3-year f l o w  data p rev ious l y  discussed. This  ana lys is  i n d i c a t e s  
that  wi th  a peak pumping r a t e  ?ut of t h e  .surge tank of 1,215 ga l l ons  

per  minute (gpm) no uncon t ro l l ed  over f low t o  downstream processes would 

PenG&M2: DC . 3 
6/5/86 

16 



A
I

 

F=''''''~ C:a1t.AC' 

-.' 

. -I) , 
r 

i_ 

------'. --

~~ IGV'W'~ 1 
I I zeo' LQIJ" "I 

sz -=-

,~ I J I J If \:... 
L 

.... k£tvIAL MfWMUM 
~ATE~ LEveL-

~MAL M' .... IIMUH 
WAlE.Jo!.. L(';'/EL 

L r·· .. ···· ':.:. 

• 

A 100' W'DE:. A »-

r"I---~r 200' Lo ..... ~ 't 1 
I I I , 

1'12' ,. 
ALUl""IINIJr-1 
I-t A'" I?!'I:A' L 

" 
-' 

£:>.to, 

f+-I-f D f 
(UAU 

~Ioor 
ME-ME 

:. R ~ : • :. '. 

e>ATTE..t-J 

I 

E. 6E.oNt:..T 
FAC-E.'? ct-JL'Y) 

ILL I-IOf"e 
Mr-JE. LI ..... E..~ 

"aiL 
f=::!.- - I. I =:::J-1 

,' .. z' 

'0 _. 
~ 

lz, CC\-JC-~E.'-E. WCJZ.~ 
"f: ~ ir==:'" '=" .' .. = .. , 'O=:;;;' ~"'~E~ -,7t "-z' 

PGLYI;11-lYLON", ""''''''''''''' .. ,'''''.. • = """-J", U"'''''"DI'-AJ'''::: 
coLU:.c.. "no~ F'tf"E.. eLAI-JKE.T 

FIGURE 5, CONCEPTUAL SURGE TANK ILLUSTRATIVE SECTION (HDPE LINER SYSTEM) 



have occurred w i t h  an a d d i t i o n a l  650,000 gpd o f  i n f l o w  process water. 

Wi th o n l y  t h e  150,000 gpd f u t u r e  groundwater flow, i n  a d d i t i o n  t o  

recorded flows, a peak o u t f l o w  r a t e  of 868 gpm was requ i red  f o r  a 
working vol ume o f  1,050,000 gal 1 ons. 

SURGE TANK LINER/COATING SYSTEM 

To p ro tec t  t h e  proposed concrete surge tank from a t t a c k  by  a c i d s  and 

o the r  co r ros i ve  compounds p o t e n t i a l l y  i n  t h e  wastestream, a l i n e r  o r  

c o a t i n g  system must be provided. A p re l im ina ry  i n v e s t i g a t i o n  o f  t h e  

f e a s i b i l i t y  o f  u s i n g  a FML system i n d i c a t e d  t h a t  HDPE c o u l d  be  

considered p o t e n t i a l l y  s u i t a b l e  fo r  t h i s  serv ice  appl i c a t i o n ;  

there fore ,  a t e s t i n g  program was developed. As p a r t  of t h i s  t e s t i n g  

program, HDPE l i n e r  samples a r e  p resen t l y  immersed o n s i t e  ( i n  the  

e x i s t i n g  surge pond) and t h e i r  weight change as a f u n c t i o n  of immersion 

t ime  i s  be ing monitored. The weight change data obta ined over the  

f i r s t  41 days o f  immersion show t h a t  t h e  samples have undergone a 
s i g n i f i c a n t  increase i n  weight. Only a f t e r  t h e  weight ga in  s t a b i l i z e s  

a r e  t h e  samples t o  be removed f o r  physical  t e s t i n g ,  and then 

conclus ions may be reached regarding t h e  s u i t a b i l i t y  o f  HDPE f o r  t h i s  

appl i c a t i o n .  

As an a l t e r n a t i v e  t o  the  l i n e r  system, t h e  use of p r o t e c t i v e  coat ings  

was considered a1 so. P r o t e c t i v e  coa t ing  manufacturers were contacted 

and t h e i r  recommendations f o r  t h i s  a p p l i c a t i o n  were obta ined based on 
t h e  chemical analyses o f  t h e  i n f l u e n t  wastewater conta ined i n  t h e  
"Pensacola Naval A i r  S t a t i o n  Wastewater Treatment P lan t "  r e p o r t  
prepared by JEA and G&M (1984), and an assumed "worst-case" chemical 
so lu t i on .  Based on t h e  manufacturers'  recommendations, two types o f  
p r o t e c t i v e  coa t ing  systems a re  considered t o  be p o t e n t i a l l y  s u i t a b l e  

f o r  t h i s  app l i ca t i on .  One i s  an amine-cured coal t a r  epoxy system and 
t h e  o the r  i s  a v i n y l  e s t e r  system. P r i o r  t o  making a dec is ion  as t o  

whether o r  no t  t o  use e i t h e r  o f  these two coa t ing  systems, samples 

PenG&M2:DC.4 
6/5/86 

18 



samples and 

t a b l e  surge 

should be subjected t o  o n s i t e  immersion t o  o b t a i n  add i t i ona l  support ive 

data. These samples should be immersed a s  soon as poss ib le  and l e f t  i n  

p lace u n t i l  t h e  f i n a l  design engineer can c o l l e c t  t he  

analyze t h e  coa t ing  performance. 

Comparative c o s t  est imates f o r  t he  t h r e e  p o t e n t i a l l y  su 
tank l i n e r / c o a t i n g  systems a re  presented i n  Table 3 f o r  t h e  f i n a l  tank 

conf igurat ion.  Since add i t i ona l  t e s t  data need t o  be obta ined before  a 
Speci f ic  1 in ing /coa t ing  system recommendation can be made, $355,000 
shou ld  be  a l l o c a t e d  f o r  t h e  surge t a n k  l i n e r / c o a t i n g  system f o r  

conceptual design budgeting purposes. 

F ina l  design may r e s u l t  i n  mod i f i ca t i on  of these c r i t e r i o n .  

F igure  6 presents t h e  proposed s i t e  l a y o u t  f o r  t h e  new surge tank and 

a n c i l l a r y  f a c i l  i t i e s .  P ro jec t  components inc lude:  

a )  New re in fo rced  concrete surge tank system w i t h  two compartments 

having a t o t a l  vol ume o f  1,650,000 gal Tons each, each compartment 
equipped w i t h  two cab1 e-stayed f l o a t i n g  mixers. 

b) New surye tank l i n e r / c o a t i n g  system. (HDPE l i n e r  was evaluated as 

p a r t  o f  t h i s  s tudy .  A l i n z r  l e a k a g e  d e t e c t i o n  s y s t e n  w i l l  be  

requ i red  if an HDPE 1 i n e r  i s  used.) 

c )  New surge tank i n f l u e n t  pump s ta t i on ,  p ip ing ,  valves, and con t ro l  

equi prnent . 
d) New surge tank e f f l u e n t  pump s ta t i on ,  p ip ing ,  valves, and con t ro l  

system. 

e) Overflow p ip ing .  
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Tab1 e 3. Surge Tank L i  ner /Coat i  ng Systems 

Cost Est imate 
L 

I t em 
JI 

Q u a n t i t y  Un i t  U n i t  Cost cos t  

HDPE L i n e r  System 

100-mil HDPE L i n e r  56,800 sf  
Geonet/Geotexti l e  19,200 sf 
Bat tens 1,200 If 
Sand 1,000 CY 
Coal Ta r  Epoxy 56,800 sf  
Underd r a  i n 450 I f  
Underdrain L i f t  S t a t i o n  1 1s 

Amine-Cured Coal Tar Epoxy Coating System 

Brush O f f  B l a s t  56,800 s f  
Primer/Seal e r  56,800 sf  
Amine-Cured Coal Tar 

Epoxy Topcoats 56,800 sf  

Vinyl Ester  Coating System 

Brush Off B1 as t  56,800 sf  
Epoxy Fi 11 er/Seal e r  56,800 s f  
Vinyl Ester  Topcoats 56,800 sf 

2.65 
0.40 

25.00 
20.00 
2.05 

17.25 
21,700.00 

System Tota l  

1.00 
0.47 

1.04 

System Tota l  

1.00 
1.62 
3.63 

System Tota l  

$1 50,520 
7,680 

30,000 
20,000 

116,440 
7,763 

21,700 

$354,103 

56,800 
26,696 

59.072 

$142,568 

56,800 
92,016 
206,184 

$ 355,000 
~ ~~ 

Source: JEA, 1986. 
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f )  Reroute e x i s t i n g  overf lowlbypass l i n e s  f r o m  e x i s t i n g  

c l a r i f l o c c u l a t o r s  t o  d ischarge i n t o  new surge tank i n f l u e n t  pump 

s ta t i on .  

A more d e t a i  1 ed d iscuss ion  fo l  1 ows : 4 

Reinforced Concrete Surge Tank 

The new surge tank w i l l  be approximately 200 f e e t  square w i t h  two 

i n t e r n a l  compartments separated by an i n t e r i o r  wa l l .  Each compartment 

w i l l  have a dead space volume of 600,000 ga l l ons  and a usable working 

volume o f  1,050,000 gal lons.  Approximate dimensions of  each 

compartment a re  100 f e e t  wide by 200 f e e t  long w i t h  a maximum l i q u i d  

depth of 11 feet .  Wall he igh t  w i l l  be 11 feet  p lus  2 feet  o f  f reeboard 

p lus  t h e  th ickness o f  t h e  drainage b lanket ,  i f  provided. 

The s t r u c t u r e  w i l l  c o n s i s t  o f  14- inch t h i c k  re in fo rced  concrete ( t o  be 

v e r i f i e d  i n  t h e  35 percent  design),  a cont inuous walkway on t o p  o f  a l l  
tank w a l l s  (per imeter  and d i v i d i n g ) ,  sa fe t y  r a i l i n g  a long t h e  walkway, 
and an i n t e g r a l l y  cons t ruc ted  surge tank e f f l uen t  pump s t a t i o n .  

Appurtenant p i p i n g  and valves w i l l  be prov ided t o  a l l ow  s e l e c t i v e  use 

of one compartment a t  a t ime. 

a 

Mechanical 

a )  Two, 15-horsepower f l o a t i n g  m i x e r s  w i l l  be p r o v i d e d  f o r  each 

compartment. Placement and removal o f  these mixers w i l l  b e . b y  
p o r t a b l e  crane. 

b)  The surge tank e f f l u e n t  pump s t a t i o n  w i l l  con ta in  two v a r i a b l e  

speed d r i v e  v e r t i c a l  pumps w i t h  TEFC motors. The e f f l u e n t  p i p i n g  

s y s t e m  w i l l  connec t  t h e  su rge  t a n k  e f f l u e n t  pump s t a t i o n  t o  

e x i s t i n g  Chemical Mix Tanks 1 and 2. Pump s e l e c t i o n  and e f f l uen t  

p i p e  s i t i n g  w i l l  be made t o  a l l ow  a f l o w  o f  765 ga l l ons  per  minute 

\ A  
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(gpm) t o  Chemical M i x  Tank 1, and 875 gpm t o  Chemical Mix Tank 2. 

Pump c a p a c i t y  a t  100 percent speed would be 1,640 gpm t o  prov ide  
t h e  r e s p e c t i v e  f l o w  t o  each m ix  t a n k  s i m u l t a n e o u s l y .  B e a r i n g  

fl ushi  ng water 1 i nes w i  11 be requ i  red. 

c )  The surge tank i n f l u e n t  pump s t a t i o n  must be capable o f  passing 

instantaneous peak f lows from t h e  pr imary c l a r i f i e r  t o  t h e  surge 

tank .  Data  i n  t h e  previous r e p o r t s  i n d i c a t e  t h a t  t h i s  

i n s t a n t a n e o u s  f l o w  r a t e  i s  2,100 gpm; t h e r e f o r e ,  t h e  new pump 

s t a t i o n  w i l l  i nc lude two, 2,100 gpm submersible pumps operated i n  a 

1 ead/l  ag arrangement . 
- P i  p ing  

a )  Surge t a n k  i n f l u e n t  p i p i n g  w i l l  be 1 4 - i n c h  D I P ,  c e m e n t - l i n e d ,  

epoxy-coated . 
b)  Surge t a n k  e f f l u e n t  p i p i n g  w i l l  be 1 2- i n c h  D I P ,  c e m e n t - l i n e d ,  

epoxy-coated. 

c )  A l l  new p i p i n g  associated w i t h  t h e  new surge tank cons t ruc t i on  

s h o u l d  be designed t o  meet hazardous waste secondary containment 
requirements. Cur rent ly ,  f i n a l  d e f i n i t i o n s  from EPA regarding the  

necess i ty  o f  containment f o r  i n - p l a n t  p i p i n g  i s  lack ing.  It i s  

assumed i n  t h e  cos t  est imate t h a t  EPA w i l l  r equ i re  a .p ip ing leak 

p ro tec t i on /de tec t i on  system as presented i n  Sect ion V. 

COST ESTIMATE 

A t e n t a t i v e  budget cost  est imate t o  implement the  descr ibed 

improvements i s  presented i n  Table 4. This est imate does not  i nc lude  
any cos ts  associated w i t h  c losure  of t h e  e x i s t i n g  impoundment. To ta l  

est imated cons t ruc t i on  cos t  i s  $2,460,000 i n  February 1986 d o l l a r s .  
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#e 4. Tenta t ive  Budget Cost Es t imate  (Page 1 of  9 

~- ~ _-  
SURGE TANK 

P 

Reinforced Concrete - Floor  

Mal 1 s 

Wa 1 kway 

S t a i r  Slab 

Unref nforced Concrete - Work S1 a b 

Handrai 1 

L i n e r  System . 

S t a i r  

Pump Supports 

Gra t ing  

SUBTOTAL 
> 
M u m - l f Q I 0 - 1 ~ ~ ~  

i .  

2,445 c y  

800 c y  

104 c y  

1 C Y  

* 278 c y  

2,076 I I f  
1 

1 11s 

1 1 1 5  

1 ( I S  

1 ‘ 1 s  

m i v t r y  A h 0  LOCAIION 

Naval A i r  Stat ion,  Pensacola, F l o r i d a  

I n d u s t r i a l  Wastewater Treatment P lan t  - Surge 
Basin Replacement 

C I I O I C T  T l T l f  

OUANf lTY  
N U U O f R  I UNll 

ITEM OESCRlPTlOh 

I SITE PREPARATION 

Clear and Grub 

S t r i p  and Level 

SUBTOTAL 

. . _ _ _  
k62467-85-C-0267 I - -  

f S I t U A f E O  UV 

Decker. Keouqh. and H a l l  

I 3,000. I $  4,560. 

3.5C 14,473. 

( $  19,033. 
.-- 

-- 
I 

I I I 175. ($427,875. 

I I 1 250. I 200,000. 
I 

26 , 000. 250. 

I 175. I ~ 175. 

2,450. 2,450. 

I 1,900. ! 1,900. [ 
I I I I 1,825. I 1,825. 
I 1 I 1 

I )1,126,029. 
I L 

. .. A S ,  . ,....... .. . . 



4.  T e n t a t i v e  Budget Cost Est imate (Page 2 o f  

I 2 .  

I n d u s t r i a l  Wastewater Treatment P lan t  - Surge 

.Gra t i ng 

SUB TOTAL 

Puws - - 
I n f l u e n t  Pumps 

- 

Basin Reolacement 
O W N 1  

I * , . U l l C  il ITEM oEscntmo~ 

1 

‘ 2  

INFLUENT PUMP STATION 

SUBTOTAL 

Reinforced Concrete - F loo r  

M a l  1 s 

Unreinforced Concrete - Work Slab 

I 

i i  I 
I 

I n t e r  i o r  Coa t i  ng 
h) 
ul 

1 Pump Supports 

E f f l u e n t  Pumps 

I 
C Y  

C Y  

C Y  

Is I I 
I 1s 

ea ! I 
ea I 

1 A t  
UNI f C t S 1  1 0 1 A L  UNll C U S l  I 10141 

9,500. 

I 2,950. I 2,950. 

I 4,425. I 4,425. 

I $  26,535. I 

144,000. I $ 88,000. I 37,500. 1 75,000. 

$1 63,000. 

I I 



Table 4,  Ten ta t i ve  Budget Cost Es t imate  (Page 3 of 4)  
YAVIAC I I O I J ~  II.I(I 11 C M l Y A R t O  I MA VOOCIS I d  #I d Ir I I A  COST ESTIMATE 1st January 1986 ISMEET 3 OF 4 
A C T l V l l V  AM0 L O U ~ I O N  lot N 1 If IC* ZION NU*(I)I II 

62467-85- C- 0267 
C A r t C O R r  COO€ NUMO€M 

Naval A i r  S ta t i on ,  Pensacola, F l o r i d a  

PIIOJECT l l l l l  

Bas in  Rep1 acemen t 

ITEM oEscnlPTtorr 

P I P I N G  AND VALVES 

Tank I n f l u e n t  

Tank E f f l u e n t  

Tank I n t e r n a l  

Tank Overf low 

P i p i n g  Secondary Containment t r ench /p ipe  

SUB TOTAL 

h) 
0, 

SURGE TANK MIXERS 

SITE RESTORATION 

Sodding 

I fNGiMEtRINC i S T I M l T C  
I O l A I  

I AUOH Cc)s1 M A T E R I A L  COST 
101 41 UN1rCU)SI I I 0 1  A1 U I l I  COST I 

U l J A N  T I  T V  

NtJMUlrl I U W I I  UhllCOSl 1 

I 
75,300. J 75,300. 1 1s  

1 1 s  49,200. 49,200. 

17,300. 1 17,300. 

15,700. I 15,700. 

1 1s  

1 1s  

1,100 1 f 

L-- 

-- 

1 $267,500. 
I 
I 

4 l e a  9,650. I $ 38,600. 

0.40 S 14,120. 

I I I 

I 35,300 I I s f  

-- I I 

i 
1 

1 ! I s  I I 1 ELECTRICAL 

I I 
50,QoO. I $ 50,000. - 

! 

~ ~ 

TOTAL 11,704,817. 
I 

~~ 

I I 
I 

I 
~~~ 

I 



4 .  Ten ta t i ve  Budget Cost Es t ima te  (Page 4 o f  

I I t  CMI vrwto 
COST ESTIMATE (91 January 1986 

N A V l A C  IWIJ f7  11.111 
Lvnau NAVOOCXL 1 4  I# nl W I I A  

COlrSTllUCtlON C O N l R A C l  NO A C I I V I T V  AN0 LOt*llON 

Naval A i r  S ta t i on ,  Pensacola, F l o r i d a  Y62467-85- C- 0267 
l S l l M A 1 t O  M Y  

-'Decker, Keough, and H a l l  ---- P n O A C T  IIILL 

I n d u s t r i a l  Wastewater Treatment P lant  - Surge ST atus of otsiwi 

Bas in  Reglacement 0 W0 rt - 30'- 1 7  - LT f I N A L  'ZI llll1n lk.rr.0 * - & P L ,  

a 
SHEET 4 OF 4 
lOtN I l f  IC* IlON NUM.I(IE n 

C A I I L . D R T  COOf NUMUt 

MY mwt n ~ U M I I ~ ~  

CUAN T I  T Y  

TOTAL ( c a r r i e d  f rom Page 3 o f  4 )  

M A T E R I A L  COST 1 I AOOR COS1 I Ct&IP:EERINt; C S T I M A T I  

Con t rac to r ' s  Overhead and P r o f i t  a t  30% 

Bond a t  1% 

I 

SUB TOTAL 
h) 
U 

511,445. 

Cont ingencies a t  10% 

. EEC a t  Date o f  Es t imate  

1 

I 

Rounded EEC a t  Date o f  Est imate 

I 1 17,048. t 

I '  I 

$2 233,310. 

p1,704,817. 

I 1. 
1 I 
I 

$2 233,310. I 
I I I 

I I 

I 

I 
I 

I 
I 
i 
i ! 

-- I 

I 
- 
I 

I 
t-- 

1 
I 



SECTION IV. IWWTP ADDITIONAL FLOW 
IMPACT EVALUATION 



SECTION I V  

IW'rlTP ADDITIONAL FLOW IMPACT EVALUATION 

The IWWTP a t  Pensacola NAS must undergo m o d i f i c a t i o n s  because o f  
g roundwater  c o n t a m i n a t i o n  around t h e  p l a n t  and t o  meet s t a t e  and 

federa l  e f f l u e n t  l i m i t a t i o n s .  Other pa r t s  o f  t h i s  r e p o r t  discuss 

modi f i ca t ions  t o  t h e  i n d u s t r i a l  waste surge pond, ac t i va ted  sludge 

r e t u r n  pumps, and t e s t i n g  procedures t o  determi ne 1 eaks from i n-pl  ant  

f a c i  1 5 t i  es . 
This  sec t ion  w i l l  d iscuss p o t e n t i a l  e f f e c t s  and recommended p o t e n t i a l  

mod i f i ca t i ons  t o  t h e  IWWTP due t o  approximately 150,000 - gpd of - contaminated groundwater t o  be pumped i n t o  the  new i n d u s t r i a l  

wastewater surge tank. Due t o  l ack  o f  in fo rmat ion ,  on l y  the  hyd rau l i c  

e f fec ts  can be discussed, as the  e f f i c i e n c y  o f  t h e  IWWTP t o  t r e a t  many 

o f  t h e  chemical compounds i s  unknown. Long-term e f f l u e n t  data fo r  t h e  

IMWTP are  a v a i l a b l e  on ly  f o r  those parameters l i s t e d  i n  the  F l o r i d a  

Department o f  Environmental Regulat ion (DER) permi t  and 'EPA Nat ional  

P o l l u t a n t  Discharge E l  im ina t ion  System (NPDES.) permit.  Da ta  on 

groundwater and i n f l  uent and e f f l u e n t  wastewater chemical 

c h a r a c t e r i s t i c s  are shown i n  Tables 5 through 9. The e f f e c t s  o f  an 

a d d i t i o n a l  500,000 gpd o f  domestic wastewater p r i o r  t o  i t s  mix ing  w i t h  

t h e  i n d u s t r i a l  wastewater stream are not  p a r t  o f  t h i s  discussion. 

The a d d i t i o n  o f  150,000 gpd o f  con tamina ted  groundwater  i n t o  t h e  

i n d u s t r i a l  waste su rge  t a n k  means t h a t  t h e  i n d u s t r i a l  waste  g r i t  

chamber, b a r  screen,  and p r i m a r y  c l a r i f i e r  w i l l  n o t  be a f f e c t e d .  
Operat ional problems e x i s t ,  however, w i t h  t h e  e x i s t i n g  i n d u s t r i a l  
pr imary c l a r i f i e r .  The a d d i t i o n  of an a i r c r a f t  c a r r i e r  a t  t h e  NAS has 
r e s u l t e d  i n  s i g n i f i c a n t  discharges of  o i l y  b i l g e  water. Also, t h e  

c a r r i e r  uses sa l twa te r  f o r  f lushing;  therefore,  cor ros ion  w i t h i n  t h e  

WWTP has increased. Operators have s ta ted  t h a t  w i t h  t h e  increase o f  
o i l  f rom t h e  c a r r i e r  and o ther  sources, t h e  waste o i l  storage tanks 

f rom t h e  i n d u s t r i a l  primary c l a r i f i e r  are not  l a r g e  enough. 

. . _  ' I  

PenG8M2:WWTP. 1 
6/5/86 



Table 5. Metal Analyses o f  I n f l uen t  I ndus t r i a l  Wastewater and 
Groundwater 

I n f l  uent 
Metal s Wastewater* Groundwater* 

A1 umi nurn 0.17 2.1 
An t i  mony <0.05 <0.05 
Arsenic <0.2 <0.2 
Barium 0.042 0.073 
Beryl 1 i urn <0.001 (0 . 001 
Boron 0.27 0.13 
Ca dmi urn 0.065 <o . 002 
Calcium 7.2 100 
Chromi um 5.1 0.04 
Cobalt <0.01 <0.01 
Copper 0.05 (0.01 
I r o n  1.0 1.8 
Lead <O . 05 0.26 
L i t  h i  urn (0.03 <O. 03 
Magnesium 7.1 11 
Ma nga nese 0.04 0.17 
Molybdenum (0.02 <o .02 
Nickel 1.5 0.03 
Sel eni  urn <o. 2 <0.2 
Si1 i con  2.2 8.0 
Si1 ver <0.01 <O,Ol 
Sod i um 97 150 
S t  ron t  i urn 0.67 0.27 
Thal l  i urn <O . 03 (0.03 
T i  n <o . 02 <o. 02 
T i  t a  n i  urn <O. 003 <0.003 
Vanadi urn <0.01 co.01 
Zinc 0.32 0.04 

* Concentration u n i t s  a re  mg/l i t e r  (ppm) 

Source: G&M, 1984. 

. . .  . , .  
I .  
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Table 6. P r io r i ty  Pollutant  Analyses o f  Influent  Industr ial  Wastewater and  
Groundwater (page 1 of 3 )  

Conc ent ra t i on 
Analyses Pa rame t er ( ppb ) 

Volatile Organic Analysis 

I n f l  uent Industr ial  
Wastewater 

Groundwater 

Volat i le  Organic Analysis 
t r ave l  Blank 

Infl uent Industr ial  
Wastewater 

Groundwater 

Acid Extractable Organics 

Infl uent Indus t r ia?  
Wa st ewa t 2r 

Groundwater 

PenGLM2:29--1 
6/5/86 

Methyl ene Chloride 
Tet rac hl oroet hyl ene 
To1 uene 
1 ,l ,1-Tric hl oroet  hane 

Benzene 
Chl  oroethane 
Chl oroform 
1,l-Dichloroethane 
1,l-Dichl oroethyl ene 
Ethyl Benzene 
Methyl ene Chloride 
Tet rac hl oroet  hyl ene 
To1 uene 
Trans-1,2-Dichl oroethyl ene 
1,1,1 -T r i c hl o roe t ha ne 
Trichl oroethyl ene 

Chl oroform 
Methylene Chloride 

Chl oroform 
Methyl ene Chl o r i  de 

Phenol 

2-Chl orophenol 
2,4-Dichlorophenol 
2,4-Dimethyl phenol 

(M-Xyl enol ) 
Pentac hl orophenol 
Phenol 

30 

59,000 
<2, ooo* 
28,000 
<2,OOO* 

< lo t  
79 

<1 O t  
520 
(1 O t  
< l o t  
13 

< lo t  
140 
14 
79 
21 

< l o t  
< lo t  

< l o t  
< lo t  

17,000 

33 
<lot  

730 
<lot 

1000 



Table 6. P r i o r i t y  P o l l u t a n t  Analyses o f  I n f l u e n t  I n d u s t r i a l  Nastewater and 
Groundwater (page 2 of 3 )  

Co nc en t  ra t i on 
Analyses Pa ramet e r (PPb 1 . 
Base-Neutral Ex t rac tab l  e 
br ca n i  c s 

I n f l  uent I n d u s t r i a l  
Wa s t ewa t e r  

Groundwater 

Pest ic ides  and PCBs 

I n f l  uent I n d u s t r i a l  
Wa s t e w  t e r  

B i  s ( 2 - Et  hyl hexyl ) P t  ha 1 a t e 
Buty l  Benzyl p t h a l a t e  
1,2-Dichl orobenzene 
1,3-Dic h l  orobenzene 
1,4-Dichl orobenzene 
F l  uorene 
Napthal ene 
P hena n t h r  ene 
Pyrene 

1,2-Dichl orobenzene 
1,3-Dichl orobenzene 
1,4-Dichl orobenzene 
F1 uorene 
Naphtha1 ene 
P hena n t h r ene 

PCB-(Arocl or)-1242 

Groundwater None Detected 

Add i t iona l  Organic P o l l u t a n t s  

I n f l  uent I n d u s t r i a l  
Wa s t  ewa t e r  

PenG&M2:29--2 
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Undeca ne 
Dodeca ne 
T r  i deca ne 
Methyl Propyl Benzene 
Dimethyl Ethy l  Benzene 
Hexadeca ne 
Butoxy Ethanol 
Dimethyl Ethy l  Benzene 
E i  c o sa ne 
Hexatr iacontane 

31 

<loo** 
<loo** 
300 

<loo** 
(1 OO** 
<loo** 
5800 
150 

<loo** 

470 
41 
77 

< l o t  
380 
c l o t  

1.1 

6300 
5800 
4400 
440 0 
4200 
3300 
2900 
2200 
2100 
1900 



Table 6. P r i o r i t y  P o l l u t a n t  Analyses of I n f l u e n t  I n d u s t r i a l  Wastewater and 
Groundwater .(page 3 o f  3 )  

Concentrat ion 
Analyses Pa ramet e r  (PPb 1 

Add i t i ona l  Organic 
Pol 1 u tan ts  (cont inued) 

I n f l  uent I n d u s t r i a l  
Wa s t  ewa t e r  

Groundwater 

2-Propa no1 
1 1 2-Tr i c  h l  oro-1 2, 

2-Tr i  fl uoroethane 

Methyl Ethy l  Ketone 
0-Met hyl  Phenol 
Tr imethyl Benzene 
Acetone 
A1 coho1 
Methyl D i  hydro i  ndene 
4-Methyl -2-Pentanone 
Tet ramethyl Benzene 
Unknown 
Methyl Ethyl  Phenol 
Methyl Naphtha1 ene 
Tetramet hyl Butyl  Phenol 
Hydroxy Methyl Pentanone 
Dimethyl Ethy l  Phenol 
Methyl Mercapta n 

<2, OOOf 

6 800 

640 
390 
390 
250 
210 
150 
84 
71 
44 
40 
29 

27 
24 
15 

28 

* 
t Detected b u t  a t  a l e v e l  l e s s  than 10 ppb ( p a r t s  per  b i l l i o n ) .  
** Detected b u t  a t  a l e v e l  125s than 100 ppb. 

Detected b u t  a t  a l e v e l  l e s s  than 2 ppm ( p a r t s  per  m i l l i o n ) .  

Source: GAM, 1984. 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant Ef f luent  (page 1 of 13) 

Pb Ni Zn Cyanide Phenols Flow BOD COD TSS Cd Cr cu Fe 
(MGD) (ng/ l )  (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/1) (mg/l) (mg/U (Wl) 

1 Limits 
Groundwater - 
Class 111 0 - 0 - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 

0 - - 0.01 0.05 1.0 0.30 0.05 - 5.0 f r e e  from f r e e  from 
0.001 

1983 
7 1  

412 
413 
414 
415 
4/6 
4/ 7 
4/8 
4/ 9 

w 4/10 
w ,411 1 

4 /12  
4/13 
4/14 
4/15 
4/16 
4/17 
4/18 
4/19 
4/20 
4/21 
4/22 
4/23 
4/24 
4/25 
4/26 
4/27 
4/28 
4/29 
4/30 

2.20 
0.72 
1.90 
1.93 
2.12 
2.05 
3.53 
3.04 
4.43 
2.32 
2.43 
3.30 
2.45 
3.40 
3.85 
3.13 
1 ..63 
3.25 
3.90 
3.65 
3.59 
2.93 
3.76 
3.77 
3.66 
3.32 
3.508 
2.99 
2.84 

,2.96 

4.8 

10.5 

8.6 

9.4 

11.6 

15.9 

9.4 

12.6 

179 24 0.004 0.04 0.010 0.19 0.04 2.1 0.24 <0.005 0.003 

115 30 0.002 0.03 0.013 0.21 0.03 2.4 0.19 ~0.005 0.002 

68 26 0.002 0.03 0.008 0.21 0.02 1.9 0.08 <0.008 0.002 

48.5 13.6 0.002 0.04 0.008 0.18 0.04 1.9 0.08 <0.005 0.004 

75 20 0.001 0.04 0.010 0.12 0.05 2.5 0.06 <0.005 0.002 

67.5 25 0.002 0.02 0.011 0.17 0.03 2.4 0.19 <0.005 0.001 

4 

82.7 44.4 0.001 0.03 0.008 0.11 0.02 2.1 0.14 <0.005 0.002 

' 63 18.8 0.003 0.02 0.010 0.21 0.02 2.6 0.12 <0.005 0.001 

(Continued) 
PenGLM2 : HTB . 19 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant Ef f luent  (page 2 of 13) 

Flow BOD COD TSS Cd Cr cu Fe Pb Ni  Zn Cyanide Phenols 
(MGD) (mg/l) (mg/l) ( m s / l )  (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) ( m s / l )  (mg/l) 

1 L i d  t s  
Groun-dwater - - - 0.01 0.05 1.0 0.30 0.05 - 5.0 f r e e  from f r e e  from 
Class 111 - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 0.001 

1983 
-slT 

51 2 
5/ 3 
514 
515 
516 
51 7 
518 
51 9 
5/10 
$/ll 
5/12 
5/13 
5/14 
5/15 
5/16 
5/17 
5/18 
5/19 
5/20 
5/21 
5/22 
5/23 
5/24 
5/25 
5/26 
5/27 
5/28 
5/29 
5/30 
5/31 

w 
P 

2.95 
2.59 
2.60 
3.08 
3.05 
3.40 
2.58 
2.61 
3.36 
3.74 
3.69 
1 . 669 
1.438 
1.84 
0.865 
2.70 
2.28 
2.83 
3.74 
3.35 
3.80 
3.17 
3.60 

3.10 
3.40 
3.17 

2.96 
2.28 
3.28 

2.83 

2.88 

5.9 

14.2 

9.5 

5.3 

6.5 

7.9 

6.5 

9.3 

7.7 

71 

68 

51 

46 

46 

’ 28 

94 

87 

159 

23 

32 

19 

25 

33 

22 

29 

32 

47 

PenGhM2 : HTB . 19 
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0.003 0.04 0.01 0.18 0.03 2.80 0.14 <0.005 0.004 

0.003 0.03 0.01 0.25 0.02 2.20 0.06 <0.005 0.008 

0.003 0.03 0.01 0.22 0.03 2.45 0.22 <0.005 0.005 

0.003 0.04 0.008 0.24 0.03 2.60 0.03 <0.005 <0.001 

0.004 0.05 0.01 0.17 0.01 2.60 0.04 <0.005 0.003 

0.002 0.03 0.01 0.19 0.01 2.8 0.19 * <0.005 0.002 

0.003 0.03 0.011 0.20 0.02 2.65 0.14 <0.005 0.005 

0.003 0.04 0.011 0.18 0.03 2.90 0.08 <0.005 0.005 

0.002 0.03 0.01 0.11 0.01 4.65 0.03 <0.005 0.010 

(Continued) 



Table 7. Chemical Analysis o f  Wastewater Treatment Plant Ef f luent  (page 3 of 13) 

Flow BOD COD TSS Cd C r  cu Fe Pb N i  Zn Cyanide Phenols 
(MGD) (mg/ l )  (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) IwlU (mg/l) (mcJI1) 

1 Limits 
7KGiiTwater - - - - 0.01 0.05 1.0 0.30 0.05 - 5.0 f r e e  from f r e e  froiii 
Class 111 - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0 . 005 0.001 

1983 
a;rr 

612 
6/ 3 
614 
6/ 5 
61 6 
61 7 
618 
6/ 9 
6/10 
6/11 
611 2 
6/13 
6/14 
6/15 
6/16 
6/17 
6/18 
6/19 
6/20 
6/21 
6/ 22 

. 6/23 
6/ 24 
6/25 
6/26 
6/27 
6/28 
6/29 
61 30 

W 
ul 

3.38 
3.69 
1.47 
1.67 
2.54 
2.69 
2.88 
3.09 
2.71 
2.87 
2.73 
2.51 
2.81 
2.76 
3.02 
3.03 
3.05 
3.57 
3.53 
4.03 
3.78 
2.90 
3.05 
3.66 

12.5 

9.3 

14.6 

11.7 

9.5 

10.6 

9.7 

3.58 . 
3.14 
4.03 
3.23 14.3 
2.04 
3.21 14 .7  

114 21.2 0.003 0.04 0.010 0.19 0.04 2.5 0.07 

56.5 27.2 0.004 0.03 0,010 0.14 0.03 1.84 0.20 

46.5 28.2 0.004 0.03 0.008 0.25 0.03 2.15 0.20 

23 14.6 0.002 0.03 0.010 0.21 0.03 2.4 0.17 

59 9.8 0.002 0.04 0.011 0.17 0.03 2.6 0.09 

64.5 32.4 0.005 0.04 0.010 0.22 0.05 2.4 0.12 

70 30.4 0.003 0.05 0.010 0.20 0.03 2.4 0.25 

78 35 0.003 0.04 0.010 0.28 0.04 2.85 0.08 

77 17.4 0.002 0.045 0.013 0.29 0.04 2.5 0.43 

(Continued) 

<O. 005 

(0.005 

(0 . 005 

(0 . 005 

<0.005 

(0 . 005 

(0 . 005 

(0 . 005 

(0.005 

c0.01 

(0.01 

(0.01 

<0.01 

<O.Ol  

0.04 

(0.01 

(0 .'01 

0.003 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant Ef f luent  (page 4 o f  13) 

Flow BOD COD TSS Cd Cr cu Fe Pb N i  Zn Cyanide Phenols 
(MGD) (mg / l )  (ntgll) (mg/l) (my/l) (mgl l )  (mg/l) (mg/l) (nig/l) (mg/l) (mg/l) (mg/l) ( ~ / 1 )  

1 Limits 
GiGiZwater  - - - 0.01 0.05 1.0 0.30 0.05 - 5.0 f r e e  froin f r e e  froin 
Class 111 - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1 .o 0.005 0.001 

711 1 
7/12 
7/13 
7/14 
7/15 
7/16 

7/18 
7/19 ' 

7/20 
7/21 

7/17.  

7/22 
7/23 
7/24 
7/25 
7/26 
7/27 
7/28 
7/29 
7/30 

3.22 
3.12 
2.61 
2.42 
3.14 14.4 24.6 
1.36 73 0.003 0.027 0.010 0.16 0.03 2.25 

2.02 
2.78 
3.87 
3.79 16.8 98 10.0 0.003 0.040 0.013 0.07 0.04 2.70 0.01 
3.131 
2.14 15.3 101 40.0 0.001 0.030 0.011 0.16 0.03 2.10 0.018 
1.855 
2.85 
2.035 
2.39 
2.39 13.8 42 27.2 0.005 0.045 0.010 0.10 0.02 2.24 0.016 
2.48 
1.427 19.2 83 29.2 0.004 0.04 0.010 0.24 0.04 2.6 0.17 
1.808 
1.901 
2.08 
2.94 
2.89 19.6 81 26.2 0.003 0.05 0.010 0.28 0.04 2.8 0.24 

0 . 000 

0.000 0.004 

0.000 0.001 

0.000 0.001 

0,000 0.016 

0.000 0.009 

PenGLM2 : HTB . 19 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant  Ef f luent  (page 5 of 13) 

Limits 
Grounawater - 1 - - - 0.01 0.05 1.0 0.30 0.05 - 5.0 f r e e  from f r e e  from 

0.001 Class I 1 1  - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 

7/31 

1983 
9/ 1 
9/ 2 
91 3 
91 4 
9/ 5 
9/6 
9/ 7 
918 
91 9 
9/10 
9/11 
9/12 
9/13 
9/14 
9/15 
9/ 16 
9/17 

' 9/18 
9/19 
9/20 
9/21 
9/22 
9/23 
9/24 
9/25 
9/26 
9/27 
9/ 28 
9/29 

- 

w 
U 

2.60 
2.91 9.3 
3.45 
2.74 10.8 
2.46 
3.13 
3 . 092 
3.43 
3.40 8.5 

96 57.8 0.002 0.04 0.01 0.19 0.02 2.7 0.39 0.000 0.006 

0.000 0.005 75 30 0.003 0.03 0.013 0.03 0.02 2.65 0.23 

123 32.8 0.004 0.04 0.01 0.26 0.03 2.9 0.60 0.000 0.008 
3.70 
2.49 a. 4 6 30.5 0.004 0.19 0.01 0.55 0.04 2.2 0.42 
2.30 
3.32 
2.48 
2.33 
3.01 10.6 27 9.2 0.001 0.03 0.014 0.055 0.035 1.7 0.09 
2.97 
1.67 10.4 12 10 0.001 0.03 0.011 0.23 0.03 2.3 0.25 
2.44 
2.96 
2.97 
2.60 
2.74 10.1 81 18.4 0.001 0.05 0.013 0.18 0.01 2.2 0.04 
1.77 
2.29 7.5 47 18.2 0.001 0.038 0.01 0.14 0.03 2.6 0.04 

0.000 0.004 

0.000 0.004 

0.054 0.010 
0.000 

t ' 
0.000 0.009 

0.000 0.006 

(Continued) 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant  E f f luent  (page 6 of 13) 

Class I l l  - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 0.001 

9/ 30 

1983 m 
10/2 
10/3 
10/4 
10/5 
10/6 
10/7 
10/8 

03 10/9 
19/10 
10#11 
10112 
10/13 
10/14 

* 10/15 
10/16 
10/17 
10/18 
10/19 
10/20 
10/21 
10/22 
10/23 
10/24 
10/25 
10/26 
10/27 
1 O/ 28 
10/29 

w 

2.04 

2.90 
2.90 
1.78 
1.95 
2.83 
3.14 
2.02 
2.10 
3.25 
2.19 
2.22 
2.68 
2.21 
2.67 
2.02 
1.38 
2.80 
2.64 
2.65 
2.62 
2.51 
1.01 
2.75 
2.72 
2.66 
1.62 
2.646 
2.51 
2.43 

PenGLM2: HTB 19 
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11.6 

10.5 

9.4 

9.0 

8.5 

11.5 

4.5  

9.3 

81 

89 

42 

59 

39 

27 

29 

30 

12 

40 

19 

26 

13 

15 

15 

7.2 

0.004 0.03 0.01 0.19 0.03 2.2 

0.002 0.05 0.013 0.12 0.01 2.5 

0.003 0.05 0.01 0.08 0.03 2.6 

0.004 0.04 0.013 0.16 0.01 2.25 

0.002 0.01 0.008 0.15 0.01 2.65 

0.003 0.01 0.011 0.09 0.02 2.9 

0.003 0.030 0.010 0.06 0.01 2.5 

0.001 0.034 0.014 0.06 0.01 2.6 

(Continued) 

I 

0.07 

0.14 

0.04 

0.05 

0.16 

0.20 

0.05 

0.10 

0.000 

0 . 000 

0.000 

0.000 

0 . 000 

0.000 

0 . 000 

0.000 

0.008 

0.008 

0.012 

0.006 

0.004 

0.006 

0.005 

0.007 



Table 7. Chemical Analysis of Wastewater Treatment Plant E f f luent  (page 7 of  13) 
~~ 

Flow BOD COD TSS Cd Cr cu Fe Pb Ni Zn Cyanide Phenols 
( M W  (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)  (mg/l) (ms/l) 

Limits 1 
Class I 1 1  - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 0.001 
7 K G 3 w a t e r  - - - - 0.01 0.05 1.0 0.30 0.05 - 5.0 f r e e  from f ree  from 

1 O/ 30 2.25 
10/31 2.11 

1983 m 
11/2 
11/3 
11/4 
11/5 
11/6 
11/7 
11/8 
11/9 
11/10 
11/11 
11j12 
11/13 
11/14 
11/15 
11/16 
11/17 
11/18 
11/19 
11/20 
11/21 
11/22 
11/23 
11/24 
11/25 
11/26 
11/27 
11 /28 

2.54 
2.54 
2.61 
2.40 
2.42 
2.10 
2.12 
1.81 
1.47 
1.58 
2.55 
2.03 
1.56 
2.22 
2.58 
2.53 
2.56 
2.41 
2.39 
2.57 
2.52 
2.23 
2.194 
2.17 

9.7 

11.9 

10 ..o 

16.5 

11.5 

9.5 

9.5 
10.6 

38 

43 

25 

20 

28 

16 

49 
31 

16.2 0.003 0.02 0.01 0.13 0.04 2.2 

33 0.004 0.05 0.01 0.29 0.02 2.7 

18.6 0.004 0.014 0.014 0.25 0.03 1.8 

9.0 0.004 0.04 0.014 0.11 0.01 2.6 

16.2 0.003 0.04 0.01 0.19 0.02 2.4 

17.6 0.005 0.05 0.01 0.22 0.02 2.2 

37 0.004 0.04 0.013 0.28 0.02 2.75 
8.8 0.003 0.02 0.012 0.04 0.03 2.9 

0.22 

0 . 052 

0.21 

0.05 

0.06 

0.14 

0.08 
0.04 

(0.005 

(0 . 005 

(0 . 005 

(0.005 

<O. 005 

(0.005 

(0  . 005 
20.005 

0.013 * 

0.006 

0.008 

0.001 

0.002 

0.003 

0.003 
0.005 

(Continued) 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant Ef f luent  (paye 8 of 13) 

Zn Cyanide Phenols Flow BOD COD TSS Cd Cr cu Fe Pb Ni  
(MGD) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (m9/1) (m9/1) 

1 Limits 
Groundwater - - - - 
Class 111 - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 0.001 

0.01 0.05 1.0 0.30 0.05 - 5.0 f ree  from free from 

<0.005 0.003 11/29 2.90 8.5 24 9.0 0.003 0.04 0.01 0.17 0.03 2.2 0.22 
11/30 1.16 

1983 
T27-r 
12/2 
12/3 
12/4 
12/5 
12/6 
12/ 7 
12/8 

P 
0 

12;s 
12/10 
.12/11 
12/12 
12/13 
12/14 
12/15 
12/16 
12/17 
12/18 
12/19 
12/20 
12/21 
12/22 
12/23 
12/24 
12/25 
12/26 
12/27 
12/28 

1.62 9.5 22 11 
2.36 
2.37 
2.25 
2.41 
2.27 12 31  23 
2.10 
1.29 15 41  12 
2.41 
2.85 
2.96 
2.71 
1.95 9.5 10 14 
2.44 
2.41 8.0 16 17 
1.37 
1.82 
2 . 096 
1.99 
2.18 10.0 43 23 
2.19 
2.23 6.5 17 
1.58 
1.47 
1.75 
0.94 
1.52 5.5 19 
2.42 

0.002 0.04 0.010 0.23 0.02 2.5 0.09 

0.003 0.04 0.013 0.18 0.02 2.15 0.09 

0.003 0.035 0.010 0.12 0.02 2.2 0.10 

0.004 0.04 0.010 0.10 0.02 2.2 0.06 

0.002 0.035 0.008 0.16 0.04 0.04 

1 

0.004 0.04 0.010 0.10 0.02 2.8 0.06 

0.003 0.035 0.010 0.12 0.01 2.6 0.05 

~0.005 0.001 . 

<0.005 0.004 

<0.005 0.003 

<0.005 0.004 

<0.005 0.007 

(0.005 0.004 

<0.005 . 0.004 

PenGLM2: HTB . 19 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant Ef f luent  (page 9 of 13) 

Zn Cyanide Phenols Flow BOD COD TSS Cd Cr cu Fe Pb Ni 
(MGD) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/U h / l )  (mg/l) (Wl) (Wl) 

1 Limits 
Groundwater - - - 
Class 111 - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 0.001 

0.01 0.05 1.0 0.30 0.05 - 5.0 f r e e  from f r e e  from 

12/29 
12/30 
12/31 

1/6 
1 / 7  P 

c-r 
1/8 
1/9 ' 
1/ 10 
1/11 
1/12 
1/13 
1/14 
1/15 
1/16 
1/17 
1/18 
1/19 
1/20 

.1/21 
1/22 
1/23 
1/24 
1/25 
1/26 
1/27 

2.86 
2.59 
1.80 

1.46 
2.00 
2.72 
1.65 
2.49 
1.92 

1.43 
2.28 
3.81 
3.44 
2.89 
2.20 
0.88 
1.84 
1.86 
1.56 
1.64 
2.35 
2.62 
2.19 
2.09 
1.93 
2.21 
2.57 
2.55 
2.54 

5.7 115 25 0.004 0.02 0.010 0.28 0.04 2.9 0.15 <0.005 0.003 
59 0.004 0.04 0.010 0.21 0.03 2.8 0.19 <0.005 0.004 

9 98 17 0.002 0.04 0.008 0.27 0.01 2.2 0.08 <0.005 0.004 
8.5 102 18 0.016 0.065 0.04 0.25 0.02 2.8 0.09 <0.0~5 0.009 

2.0 102 10 0.003 0.05 0.01 0.08 0.02 1.2 0.05 <0.005 0.005 

6.2 68 12 0.004 0.04 0.01 0.12 0.01 1.89 0.06 c0.005 0.007 

4.5 92 25 0.003 0.04 0.014 0.08 0.05 1.43 0.04 <0.005 0.005 

5.5 102 14 0.004 0.03 0.01 0.15 0.01 1.78 0.04 <0.005 

6.0 59 26 0.004 0.03 0.010 0.08 0.01 1.71 0.03 ~0.005 0.005 

5.5 42.5 19 0.004 0.05 0.010 0.130 0.01 1.38 0.03 <0.005 0.007 

(Con t i nued ) 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant  Ef f luent  (page 10 of 13) 

Zn Cyanide Phenols Flow BOD COD TSS Cd Cr cu Fe Pb N i  
(MGD) ( m g / l )  (mg/l) (mg/l)  (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) ( m W )  ( m W )  ( ~ 1 1 )  

1 Limi t s  

Class I 1 1  - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 
- 0.01 0.05 1.0 0.30 0.05 - 5.0 f r e e  froln f r e e  from Groundwater - - - 

0.001 0 . 005 

1/28 2.89 
1/29 1.97 
1/30 1.92 
1/31 2.30 (0 . 005 

ie 

1984 
21 1 
212 
2/ 3 
214 
21 5 
a 6  
217 
218 
219 
2/ 10 
2/11 
2/12 
2/13 
2/14 . 
2/15 
2/16 
2/17 
2/18 
2/19 
2/20 
2/21 
2/22 
2/23 
2/24 
2/25 
2/26 

- 
1.90 
1.72 
1.83 
1.06 
3.53 
2.14 
2.65 
2.80 
3 . 001 
2.58 
1.95 
1.82 
1.81 
2.086 
1 . 239 
3.538 
3.308 
2.523 
2.263 
1.849 
1.919 
2.166 
1 . 928 
1.494 
2 . 069 
1.966 

6.9 45 19.8 
53 

5.7 94 26 

9.9 37 13.8 
11.1 

110 23.2 

13 106 44.4 
6.8 

13 79 24 

16 88 34 

0.004 
0.004 

0.005 
0.007 

0.012 
0.010 

0.013. 

0.003 

0.003 

0.04 0.011 0.24 0.03 2.07 0.09 (0.005 0.009 
0.04 0.011 0.24 0.03 1.73 0.09 (0.005 (0.001 

<O. 005 

0.031 0.015 0.30 0.03 0.70 0.05 (0.005 0.005 
0.04. 0.008 0.22 0.04 0.87 0.05 0.013 

0.21 0.01 0.37 0.04 0.08 
0.26 0.014 0.40 0.03 1.73 0.06 (0.005 0.012 

0.65 0.014 0.74 0.03 2.40 0.13 (0.005 0.010 

0.03 0.04 1.60 0.03 2.9 0.09 (0.005 0.008 
2.6 

0.830 0.01 0.47 0.04 0.13 ~0.005 0.008 
0.11 

(Continued) 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant E f f luen t  (page 11 of 13) 

Zn Cyanide Phenols Flow BOD COD TSS Cd C r  cu Fe Pb N i  
(MGD) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

1 L imi ts  
G i i i iTwater  - - - - 
Class I 1 1  - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 

0.01 0.05 1.0 0.30 0.05 - 5.0 f ree  from free from 
0.001 0.005 

2/27 
2/28 
2/29 

1984 
31 1 
31 2 
31 3 
314 
31 5 

P 3/6 
31 7 
318 
319 
3/ 10 
3/11 
3/12 
3/13 
3/14 
3/15 
3/16 
3/17 
3/18 
3/19 
3/20 
3/21 
3/22 
3/23 
3/24 
3/25 
3/26 
3/27 

- 

w 

2.118 
2 . 038 
3.50 

2.025 
2.148 
2.748 
1 . 205 
2 . 094 
2.85 
3.182 
2.944 
3.05U 
1 . 782 
2.349 
2.618 

2.44 
2.418 
2.33 
2.293 
2.193 
2.27 
2.475 
2.313 
2.099 
2.266 
2.383 
2.139 
1.679 
1 . 754 

2.718 

5.4 

5.2 

6.9 

10.0 

7.2 

6.1 

4.7 

55 8.6 2.7 ~0.005 0.005 
2.6 

0.003 0.04 0.01 0.18 0.02 0.15 ~0.005 0.005 46 19 

51 20 0.004 0.035 0.01 0.22 0.02 1.3 0.20 (0.005 0.017 

44 13.8 0.003 0.03 0.01 0.17 0.02 1.3 0.16 (0.005 0.008 

124 18.2 0.003 0.04 0.01 0.29 0.03 1.9 0.31 (0.005 0.006 

85 44.4 0.003 0.025 0.01 0.16 0.01 1.4 0.12 <0.005 0.006 

104 23 0.004 0.02 0.01 0.14 0.01 1.6 0.12 ~0.005 0.008 

73 23 0.002 0.04 0.01 0.17 0.01 0.53 0.08 CO.005 0.004 

t' 
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5/8/86 

(Con t i nued ) 



Table 7. Chemical Analysis o f  Wastewater Treatment P lant  Ef f luent  (page 12 of 13) 

Flow BOD COD TSS Cd C r  cu Fe Pb N i  Zn Cyanide Phenols 
(MGD) (mg/l) ( m g / I )  (mg/l)  ( m g / l )  (mg/l)  (mg/l) (mg/l)  (mg/l) (mg/l)  (w/U (w/U (mg/l) 

1 Limits  
Groundwater - - - - 0.01 0.05 1.0 0.30 0.05 - 5.0 free from f r e e  from 
Class I 1 1  - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 0.001 

3/28 
3/29 
3/30 
3/31 

-415 
'416 P 

P 

4 j  7 
4/8 
4/9 
4/10 
4/11 

. 4/12 
4/13 
4/14 
4/15 
4/16 
4/17 
4/18 
4/19 
4/20 
4/21 
4/22 
4/23 
4/24 
4/25 
4/26 

2.108 
2.03 
1.511 
0.849 

1.357 
1.28 
2.025 
2.564 
2.595 
2.807 
2.586 
0.908 
0.66 
0.363 

0.627 
1.014 
0.791 
0.764 
0.883 
0.786 
0.847 
0.77 
0.771 
0.892 
1,463 
1.692 
2.198 
2.217 
2.166 

6.5 98 
11.9 113 

61 
9.6 
9.1 35 

8.3 
7.1 

120 
115 

115 
7.1 
8.0 117 

12.9 108 
12.6 118 

20.8 0.003 0.03 0.01 0.20 0.03 
23 0.003 0.04 0.01 0.21 0.01 

0.004 0.03 0.011 0.12 0.02 
15.2 
16.0 0.004 0.02 -0.010 0.20 0.03 

12 0.003 0.02 0.010 0.11 0.02 
22 0.004 0.02 0.010 0.24 0.02 

0.01 

' 2.10 
0.26 

25.4 0.002 0.02 0.008 0.19 0.01 
31.8 0.005 0.04 0.013 0.18 0.02 

18.6 0.004 0.03 0.013 0.20 0.02 
18.0 0.004 0.03 0.014 0.13 0.01 

0.53 0.21 <0.005 0.007 
1.0 0.27 (0.005 0.009 

a 

2.6 0.08 <0.005 0.008 

1.3 0.14 0.010 
(0 . 005 

0.17 
0.01 0.06 0.009 0.010 

0.007 0.017 
0.005 
0.005 
0.006 

~0.005 0.008 
' 0.05 
0.08 

0.006 

0.26 0.19 <0.005 
0.53 0.09 ~0.005 0.008 

(Continued) 
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Table 7. Chemical Analysis o f  Wastewater Treatment Plant  Ef f luent  (page 13 o f  13) 

Flow BOD COD TSS Cd C r  cu Fe Pb N i  Zn Cyanide Phenols 
(MGW ( W 1 )  (mg/l) (nlg/l) (nig/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)  (rlig/l) (nic~/1) 

1 L i m i t s  
Groundwater - - - - 0.01 0.05 1.0 0.30 0.05 - 5.0 f r ee  froin f r ee  frorii 
Class 111 - - - - 0.005 0.05 0.015 0.30 0.05 0.1 1.0 0.005 0.001 

412 7 2.063 
4/28 2.066 
4/29 2.28 
4/30 2.246 

Fl’orida Admin is t ra t ive  Code 17-3.402 requires discharges t o  groundwater t o  be f r ee  from components i n  
concentrat ions which a re  tox ic ,  carcinogenic, etc. 
concentrat ions o f  such coiiipounds a re  p roh ib i ted  concentrat ions unless spec i f i c  concent ra t ion l e v e l s  have 
been adopted by the State Environmental I k g u l a t i o n  Comiission (17-3.402(3)). 

The Secretary o f  the Department decides i f  reported 

Source:, U.S. Navy. 
V I .  
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Table 8. Miscel laneous Chemical Analyses o f  I n f l u e n t  and E f f l uen t  f o r  
the Wastewater Treatment P1 ant e 

INFLUENT (ppm) EFFLUENT (Combined ) 
Parameter Domestic Industr ial  PPM Lbs ./Day 

5-Day BOD 
Total Suspended 
Sol i d s  

D i  ssol ved Oxygen 
Fecal Col i form 
COD 
O i l  and Grease 
Cyanide 
Phenol 
Deter gent 

Phosphate 
Tu rb id i t y  
Copper 
Cadmi urn 
Chromi um 
I r o n  
Nickel 

- TKN 

Lead @ Zinc 

85 

79 
NA 
NA 
244 
NA 
NA 
0.39 
NA 
17.3 
10.6 
47 JTU 
0.36 
0.01 
2.42 
0.69 
0.046 
NA 
0.19 

415 8.4 

25 14.2 
NA 9.1 
NA 4 Col onies/100ml 
1,262 55 
NA 3.8 
NA 0.00 
442 0.048 
NA 0.26 I 

5.85 2.2 
3.5 1.41 
327 JTU 10 JTU 
0.44 0.03 
0.26 0.01 
28.4 0.02 
1.68 0.15 
0.20 0.03 
NA 0.00 
0.57 0.06 

154 

260 
NA 
NA 
1,006 
69.5 
0.00 
0.88 
4.76 
40.3 
25.8 
NA 
0.55 
0.18 
0.37 
2.75 
0.55 
0.00 
1.1 

Source: JEA, 1986. 
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Tab1 e 9. M i  scel  laneous Chemical Analyses of P r io r i t y  Pol 1 u tants  in 
Wastewater Treatment Plant Infl uent and Effl uent 0 

Industrial  
Waste 

Infl uent 
Apr11 9, 

1980 

Benzene, ppb 
l,l, 1-Tric hl oroethane, 

Chl orofom,  ppb 
1,2-Dichl orobenzene, ppb 
1,l -Dic hl oroet hyl ene , ppb 
2,4-Dimethyl phenol , ppb 
Methylene Chloride, ppb 
Napt ha1 ene, ppb 
Phenol*, ppb 
B i  s 2-Et hyl hexyl 

Phthalate,  ppb 
Butyl Benzyl Phthalate, 

PPb 
Anathracene and/or 

Phenathrene, ppb 
Tet rac hl oroet hyl ene, ppb 

Tric hl oroethyl ene, ppb 
Ethyl benzene, ppb 
Antimony , ppm 
Arsenic, ppb 
Beryl 1 i urn, ppn 
Cadmium, ppm 
Chromi um, ppm 

Lead, ppm 
Mercury, ppm 
Nickel, ppm 
Sel eni urn, ppm 
S i l ve r ,  ppm 
Thallium, ppm 
Zinc, ppm 
Cyanides, ppm 
Total Phenol s**, ppm 

PPb 

To1 uene, ppb 

Copper, PPm 

BDL 

406.8 
BDL 
BDL 
BDL 
156.0 
20,000 
909.0 
45,000 

66.0 

18.5 

130* 
21.9 
275 . 3 
209 . 0 
BDL 
BDL 
BDL 
BDL 
0.06 
2.18 
BDL 
BDL 
0.0003 
BDL 
BDL 
0.009 
BDL 
0.80 
BDL 
64.0 

F i  nal 
C1 a r i  f i er Ef fl uent 

April 9, August  22, Detection 
1980 1979 Limit 

BDL 1.2 10 

BDL 
BDL 
BDL 
BDL 
BDL 
76.4 
BDL 
37.0 

1.5 10 
2.9 10 
6.8 10 
0.7 10 
BDL 10 
12.0 10 
BDL 10 
0.6 25 

BDL 57.0 10 

BDL BDL 10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
B DL 
BDL 
BDL 
BDL 
B DL 
BDL 
BDL 
0.04 
BDL 
0.127 

BDL 
0.5 
4.9 
3.3 
0.4 
0.011 
<0.005 
<O.OOl 
0.006 
0.033 
0.010 
0.001 
(0 . 005 
0 062 
~0 .005  
CO.001 
<0.05 

<O. 005 
0.028 

-- 

l o  
10 
10 
10 
10 
0.5 
0.01 
0.025 
0 . 025 
0.1 
0.1 
0.5 
0.0002 
0.15 
0.002 
0.06 
0.05 
0.02 
0.01 
o.oi 

* GC/MS analysis  f o r  phenols spec i f i ca l ly .  
** D i  s t i l la t ion/Col  orimetric analyses fo r  t o t a l  phenol i c  compound per 

Std. Med. No. 510. 
Note: BDL indicates value below detect ion level 1 imits. 
Source: Aware Engineering, Inc., 1980. 0 
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Another problem reported by t h e  operators i s  c o n t r o l l i n g  pH w i t h i n  t h e  
pr imary c l a r i f i e r .  The operators at tempt t o  c o n t r o l  t h e  pH w i t h i n  t h e  

c l a r i f i e r  t o  a pH o f  approximately 5. Although t h e o r e t i c a l l y  t h i s  

wou ld  a s s i s t  i n  r e d u c i n g  t h e  ze ta  p o t e n t i a l  on t h e  c o l l o i d a l  o i l  

pa r t i c l es ,  t h e r e  i s  no data a v a i l a b l e  showing t h a t  c o n t r o l l i n g  pH i n  

t h i s  manner increases t h e  e f f i c i e n c y  o f  o i l  removal a t  t h i s  f a c i l i t y .  

The volume o f  t h e  proposed surge tank system has been s ized t o  handle 

t h e  a d d i t i o n a l  groundwater f low;  there fore ,  t h e  proposed tank volume 

w i l l  be adequate f o r  t h e  e x i s t i n g  f l o w  p l u s  t h e  proposed groundwater 

f low. The e x i s t i n g  surge pond i s  mixed w i t h  two sur face ae ra to rs  
(mixers).  Not on l y  do t h e  aera tors  sa tu ra te  t h e  waste w i t h  d isso lved 

oxygen which u t i 1  i zes  sul f u r  d iox ide  downstream, b u t  t h e  ae ra to rs  a i r  

s t r i p  v o l a t i l e  organic chemical s. 

I n d u s t r i a l  wastewater i s  pumped from t h e  e x i s t i n g  surge pond by two 

pump s t a t i o n s  through p a r a l l e l  mix tanks and f l o c c u l a t o r / s e t t l  i n g  tanks 
as fo l lows:  a 

L i f t  S ta t i on  No. 1 
L i f t  S ta t i on  No. 2 

Chemical N ix  Tank No. 1 
Chemical Mix Tank No. 2 

1.1 MGD Capacity 
1.26 MGD Capacity 

1.1 MGD Capacity 
1.26 MGD Capacity 

F loccu la to r /Se t t l  i n g  Tank No. 1 
F l o c c u l a t o r / S e t t l i n g  Tank No. 2 1.26 MGD Capacity 

1.1 MGD Capacity 

These c a p a c i t i e s  a r e  based on one pump i n  o p e r a t i o n  i n  each l i f t  

s t a t i o n  and t h e  o r i g i n a l  design capac i t y  o f  t h e  equipment. The IWWTP 
i s  p resent ly '  operated using on ly  t h e  No. 2 l i f t  s t a t i o n ,  mix tank, and 
f l o c c u l a t o r / s e t t l  i n g  tank. The a d d i t i o n  of 150,000 gpd o f  contaminated 

groundwater a t  a constant  f low r a t e  should not  requ i re  a d d i t i o n a l  

equipment t o  be i n s t a l l e d .  To main ta in  e f f e c t i v e  t reatment  and handle 

t h e  a d d i t i o n a l  f low, t h e  No. 1 l i f t  s t a t i o n ,  mix tank, and f l o c c u l a t o r /  
s e t t l i n g  tank may have t o  be p e r i o d i c a l l y  p laced i n  operat ion;  however, 

a d d i t i o n a l  capac i t y  should not  be required.  
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Ef f luent  from the '  chemical t reatment  system f lows i n t o  the  

in termedia te  pond. The intermediate pond i s  an un l ined lagoon w i t h  a 

volume o f  a p p r o x i m a t e l y  5.0 m i l l i o n  g a l l o n s  and a e r a t e d  w i t h  s i x  
15-horsepower sur face mechanical aerators.  E f f l u e n t  from t;ke 

in termediate pond i s  pumped t o  the  a c t i v a t e d  sludge process by two pump 

s t a t i o n s  : 

Pump S t a t i o n  No. 1: 

Pump S t a t i o n  No. 2: 

Two v e r t i c a l  t u r b i n e  pumps @ 1,150 gpm each 

Two v e r t i c a l  t u r b i n e  pumps @ 2,075 gpm each 

I f  one pump i s  i n  opera t ion  i n  each pump s t a t i o n ,  then t h e  combined 

capac i ty  i s  4.6 MGD; there fore ,  t he re  i s  s u f f i c i e n t  pumping capac i ty  t o  

handl e t h e  present maximum i n d u s t r i a l  wastewater f low, p l  us t h e  150,000 
gpd o f  groundwater f low. 

The a d d i t i o n  o f  t h e  150,000 gpd groundwater f l o w  w i l l  have an e f f e c t  on 

t h e  a c t i v a t e d  sludge process. This system should be reviewed i n  l i g h t  
o f  po ten t ia l  mod i f i ca t i ons  t o  t h e  in termedia te  pond and the  

requirements f o r  b i o l o g i c a l  degradation o f  t h e  var ious  organic 

chemicals i n  t h e  wastewater. 
a 

The e x i s t i n g  secondary c l a r i f i e r s  have a hydrau l ic  capac i t y  of 

approximately 4.0 MGD a t  a surface load ing  r a t e  o f  520 ga l lons  per 
square f o o t  per  day; therefore,  they  should have s u f f i c i e n t  capac i t y  

f o r  handl i n g  t h e  increased f low. Mod i f i ca t i ons  a r e  required, however, 

t o  t h e  r e t u r n  sludge pumping system. These modi f i ca t ions  a r e  discussed 

i n  a Sect ion V o f  t h i s  repor t .  

The p o l i s h i n g  pond and c h l o r i n e  contac t  chamber a r e  o f  s u f f i c i e n t  s izes  

t o  handle t h e  expected f l ow  increase i n t o  t h e  IWWTP. The c h l o r i n e  

con tac t  chamber serves no t  on l y  f o r  p rov id ing  de ten t ion  t ime f o r  t he  

t r e a t e d  e f f l u e n t  i n  con tac t  w i t h  ch lo r ine ,  b u t  a l s o  as a wet wel l  f o r  
t h e  pumps t o  t h e  sand f i l t e r s .  The c h l o r i n e  contac t  chamber has a 
design capac i ty  of 7.2 MGD, more than s u f f i c i e n t  t o  handle t h e  f u t u r e  

flow. 
. .  a . .  
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SECTION V 

MISCELLANEOUS TOPICS 

PIPELINE LEAK DETECTION AND REPAIR REQUIREMENTS -a 

The force main from t h e  NARF and t h e  i n - p l a n t  p i p i n g  are probable 

contaminat ion sources s ince v i r t u a l l y  a l l  j o in ted- p ipe  systems leak. 
Such leakage i s  expected and al lowed f o r  i n  p i p e l i n e  i n s t a l l a t i o n  

s p e c i f i c a t i o n s  which c a l l  f o r  t es t i ng .  This t e s t i n g  invo lves  c l o s i n g  

o f f  t h e  sec t ion  o f  p ipe  t o  be tes ted  and f i l l i n g  i t  t o  a prescr ibed 

pressure. The p ipe  i s  then maintained a t  t h a t  pressure by t h e  a d d i t i o n  

of measured amounts of f l u i d  us ing p o s i t i v e  displacement pumps. A f t e r  

a f i x e d  l e n g t h  o f  t i m e  ( u s u a l l y  one d a y )  t h e  l e a k a g e  r a t e  may be 

determined. 

The EPA RCRA provides gu ide l ines  f o r  t h e  prevent ion  o f  hazardous waste 

leaks from regu la ted tanks, bu t  does n o t  c u r r e n t l y  address process 

p ip ing .  It i s  c lea r ,  however, t h a t  hazardous waste containment must !e 
achieved; t h i s  ove rs igh t  regarding p i p i n g  has, i n  f a c t ,  been noted. 

0 
The June 26, 1985 issue o f  the  Federal Reg is ter  contained a no t i ce ,  
under Proposed Rules, t h a t  EPA in tends t o  adopt regu la t i ons  f o r  t h e  

cons t ruc t i on  standards f o r  tanks and associated p i p i n g  c a r r y i n g  

hazardous waste. A requirement f o r  secondary containment systems i s  
contempl ated i n  these regu l  a t  ions. I n c l  uded among acceptable systems 

are  doubl e-wal 1 cons t ruc t i on  and 1 i ned trenches f o r  underground p i  pe, 
and add i t i ona l  requirements t o  assure de tec t i on  o f  leakage and p ipe  
f a i l u r e s .  Considerable a t t e n t i o n  i s  g iven t o  t h e  problem o f  corrosion. 

These proposed r e g u l a t i o n s  a r e  i n  a deve lopmenta l  s t a g e  and a r e  

expected t o  be f i n a l i z e d  by mid-1986; there fore ,  f i n a l  gu ide l ines  are 

n o t  a v a i l a b l e  now. The e f f e c t i v e  d a t e  o f  i m p l e m e n t a t i o n  o f  t h e  
gu ide l i nes  and t h e i r  a p p l i c a b i l i t y  t o  e x i s t i n g  systems i s ,  obviously, 

n o t  c l e a r  a t  t h i s  t ime; however, based upon past  EPA regu la t ions ,  

r e t r o f i t t i n g  o f  e x i s t i n g  systems may be required.  0 
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Implementation 

F a i l i n g  other  a l te rna t i ves ,  such as  t r e a t i n g  hazardous waste a t  t h e  

source, i t  i s  probable t h a t  t h e  p l a n t  i n f l u e n t  p i p i n g  from NARF and 

much of t he  i n d u s t r i a l  waste s ide  i n - p l a n t  p i p i n g  w i l l  have t o  be 

reconstructed. Should recons t ruc t i on  be required,  non- corrosive 

m a t e r i a l s  and/or  c a t h o d i c  p r o t e c t i o n  w i l l  be employed. P robab le  

implementation procedures are o u t l i n e d  i n  t h e  f o l l o w i n g  steps: 

a )  I d e n t i f y  a l l  p ipe l i nes  c a r r y i n g  hazardous waste. These probably 

i n c l u d e  the  p lan t  i n f l u e n t  l i n e ,  a l l  l i n e s  between u n i t  processes 
up t o  the phenol s t a b i l i z a t i o n  pond, and t h e  i n d u s t r k l  waste s ide  

s l  udge 1 i nes . - 
b )  Reroute Hazardous Waste Carry ing (HWC) l i n e s ,  as much as poss ib le ,  

t o  permi t  groJping o f  underground and aboveground l i n e s .  

c )  I n s t a l l  underground HWC p ip ing ,  i n  l i n e d  trenches between manholes. 
I n s t a l l  a p e r f o r a t e d  d r a i n  l i n e  i n  t h e  l o w e s t  p o s i t i o n  i n  t h e  

trench. Slope l i n e s  and l i n e r  between manholes, s i m i l a r  t o  storm 

sewer construct ion,  t o  permi t  c o l l e c t i o n  and de tec t i on  o f  leakage. 

I n s t a l l  leak detec t ion  devices (which may inc lude  l i q u i d  l e v e l  

monitors, pH probes, etc.)  a t  appropr ia te  manhole s i t es .  

d )  I n s t a l l  a v a l v e  on e i t h e r  s i d e  o f  a capped t e e  a t  a p p r o p r i a t e  
manhole s i t e s  t o  permi t  l i n e  i s o l a t i o n  and pressure t e s t i n g .  This 
w i l l  a l low i d e n t i f i c a t i o n  o f  t h e  d e f e c t i v e  l i n e  i n  t h e  event o f  
leak de tec t i on  a t  a manhole. 

e) Rep1 ace aboveground HWC p i  p ing  w i t h  doubl e-wal 1 ed (concent r ic  

p ipes)  condui t  except a t  concreted areas where s p i l l  containment i s  

assured. Provide tees from t h e  ou te r  p ipe  t o  containment vessels 

( tanks, manholes, trenches, etc.)  where leak de tec t i on  devices w i l l  
be i n s t a l l e d .  

PenG8M2 : MT. 2 
6/5/86 

51 



f )  Test and  repair all  p i p i n g  prior t o  backfilling trenches o r  p l a c i n g  
pipe in service. 

Test i n9 

I n  the event that new RCRA regulations do not require retrofi t t ing,  a n d  

the faci l i ty  elects  not t o  reconstruct the HWC l ines,  testing a n d  

repair  of  exis t ing pipe1 ines w i l l  be required. This wi l l  be a n  
essentially identical process t o  t h a t  discussed above under Item f ) ,  
plus the cost of excavating and f i n d i n g  the leaks. AWWA Specification 
C600, Section 4, provides a general specification for pressure testing 
of  ductile i ron pipelines. This t es t  procedure i s  outlined a s  follows: 

Leakage Tests 

1. All designated pipe, aboveground o r  belowground, o r  any v a l v e d  
section thereof, shall be subjected t o  a leakage tes t .  The 
l eakage  t e s t  shall be conducted a t  the  lower o f :  a t e s t  
pressure 50 percent greater than  the operating pressure 
g rad i en t  a t  the highest elevation of  the system o r  a t  a 
pressure 150 percent of  t h e  design pressure rating of the pipe. 

2. The Contractor shall backf i l l  o r  anchor a l l  exposed pipe 
between jo ints  and  provide al l  reaction backing o r  anchors 
before  hydrostatic t es t ing .  I t  shall  be the Contractor 's  
responsibility t o  locate and repair any and all  leaks t h a t  may 
develop. The Owner may direct the  Contractor t o  leave certain 
joints  and connections uncovered u n t i l  a l l  testing has been 
compl eted 

3. Before applying the specified t e s t  pressure, a l l  a i r  shall be 
expelled from the pipe. Taps a t  points of highest elevation 
shall  be made before the t es t  i s  made and plugs inserted af ter  
the t e s t  has been completed. 
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4. Each valved sec t i on  o f  t h e  p ipe  s h a l l  be s lowly  f i l l e d  w i t h  

water and the  spec i f i ed  t e s t  pressure app l ied  by means o f  a 
pump connected t o  t h e  pipe. The t e s t  pressure s h a l l  be based 

on t h e  e leva t ion  o f  t h e  lowest p o i n t  o f  t h e  l i n e  o r  sec t ion  

under t e s t ,  and cor rec ted t o  t h e  e l e v a t i o n  o f  t h e  t e s t  gauge. 

The Contractor  s h a l l  make arrangements f o r  meter ing t h e  amount 

of water used du r ing  t h e  t e s t .  

5. A l l  exposed pipes, f i t t i n g s ,  valves, and j o i n t s  w i l l  be 

c a r e f u l l y  examined du r ing  the  t e s t .  Any cracked o r  d e f e c t i v e  

pipe, f i t t i n g s ,  o r  valves discovered i n  consequence o f  t h i s  

pressure t e s t  s h a l l  be removed and replaced with sound mate r ia l  

and the  t e s t  s h a l l  be repeated u n t i l  s a t i s f a c t o r y  leakage i s  
w i t h i n  the  permi t ted  allowance. 

6. Leakage i s  def ined as t h e  q u a n t i t y  of water t o  be supp l ied  i n t o  

t h e  pipe, o r  any valved sec t ion  thereof ,  necessary t o  main ta in  

t h e  spec i f ied  leakage t e s t  pressure a f t e r  t h e  p ipe  has been 

f i l l e d  w i t h  water and t h e  a i r  expel led. 

7. No p i p e  i n s t a l l a t i o n  s h a l l  be accepted u n t i l  ' t h e  leakage i s  

l ess  than a1 1 owabl e standards. (One c u r r e n t l y  used standard i s 
5 gal lons per  day per  inch diameter per 100 j o i n t s  as 

s p e c i f i e d  i n  AWWA C600.) 

8. If t h e  t e s t  l e a k a g e  i n  any s e c t i o n  i s  g r e a t e r  t h a n  th .a t  

permi t ted,  t he  Contractor  s h a l l  l o c a t e  and r e p a i r  t h e  de fec t i ve  
j o i n t s ,  f i t t i n g s ,  and/or p ipe  u n t i l  t he  leakage i s  w i t h i n  the  
permi t ted  a1 lowance. 
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DOMESTIC SLUDGE RETURN PUMPS 

The sludge r e t u r n  pumps c o n t i n u a l l y  remove t h e  s e t t l e d  sludge from the  
e 

c l a r i f i e r s  and r e t u r n  t h e  sludge t o  t h e  a e r a t i o n  tank f o r  reuse. The 

sludge pumps a l so  prov ide  s u f f i c i e n t  h y d r a u l i c  head so t h a t  sludge can 

be wasted t o  t h e  d iges te rs  by opening a va l ve  on t h e  discharge s ide  o f  

t h e  sludge pumps. 

Capacity 

Pumps 15P04 and 15P05 have t h e  f o l l o w i n g  capaci ty :  

1,230 GPM a t  1 7  ft. TDH a t  1,300 RPM 

900 GPM a t  12 ft. TDH a t  1,030 RPM 

600 GPM a t  9 f t  . TDH a t  800 RPi4 

Pump 15P06 has t h e  f o l l o w i n g  capaci ty :  

300 GPM a t  11 ft. TDH a t  600 RPkl 

250 GPM a t  9 ft. TDH a t  500 RPM 

205 GPM a t  6 ft. TDH a t  420 RPM 

Operat i o n  

The e x i s t i n g  sludge r e t u r n  pumping system i s  designed improper ly  and 

w i l l  no t  p rov ide  s u f f i c i e n t  sludge r e t u r n  c a p a b i l i t y  a t  design load ing 

ra tes  unless t h e  Sludge Volume Index (SVI) i s  unusual ly  low. 

Pump 15P06 should not  be turned on because i t  w i l l  no t  pump sludge i f  

t h e  o the r  pumps a re  on. If both c l a r i f i e r s  a re  i n  use, Pump 15P04 must 
be dedicated t o  C l a r i f i e r  1 by c l o s i n g  Valve 15V12 on t h e  suc t ion  s ide  

o f  Pumps 15P04 and 14P05. This means t h a t  Pump 15P05 i s  dedicated t o  

C l a r i f i e r  2; there fore ,  each c l a r i f i e r  would have on ly  one sludge 

r e t u r n  pump o f  inadequate capac i ty  t o  serve it. 
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If Valve 15V12 i s  opened w h i l e  both c l a r i f i e r s  a re  i n  use, then the 

m a j o r i t y  o f  r e t u r n  sludge w i l l  be drawn from C l a r i f i e r  2 because of  t he  
l a r g e r  suc t ion  l i n e  (10- inch) connect ing C l a r i f i e r  2 t o  t h e  sludge 

r e t u r n  pumps. I n s u f f i c i e n t  s ludge  volume wou ld  be r e t u r n e d  f r o m  
C l a r i f i e r  1 and s o l i d s  would over f low t h e  weir.  

I f  o n l y  one c l a r i f i e r  were used, then t h e  c l a r i f i e r  sur face  load ing  

r a t e  would be excessive a t  design f l o w  and a l e s s e r  degree o f  suspended 

s o l  i d s  removal would be a x p e r i  enced. 

Remedy 

a)  Rep ipe  t h e  sludge pump suc t i on  l i n e s  such t h a t  any sludge pump may 

withdraw sludge from e i t h e r  t h e  C l a r i f i e r  1 (8- inch)  o r  C l a r i f i e r  2 

(10- inch)  sludge l i n e s ,  independent o f  any o the r  pumping scenario. 
This  w i l l  r e q u i r e  replacement of t h e  elbow on t h e  e x i s t i n g  suc t ion  

l i n e ,  a t  t h e  t o p  o f  t h e  r i s e r ,  w i t h  a t e e  c o n n e c t i n g  t o  a new 

s u c t i o n  r i s e r  p iped t o  t h e  C l a r i f i e r  2 (10- inch) l i n e .  The new 

r i s e r  w i l l  run v e r t i c a l l y  and p a r a l l e l  t o  t h e  e x i s t i n g  r i s e r .  Both 

r i s e r s  must have i s o l a t i o n  valves i n s t a l l e d  i n  t h e  v e r t i c a l  run. 
The e x i s t i n g  connect ion between t h e  C l a r i f i e r  1 and C l a r i f i e r  2 
l i n e s  s h a l l  be removed and plugged. The proposed p i p i n g  layout  i s  

shown i n  the  sludge p i p i n g  schematic (see F igure  7).  

b 

b) D i r e c t  r o u t i n g  o f  t h e  new r i s e r  w i l l  n o t  be p o s s i b l e  due t o  a 

conc re te  f l o o r  support beam being loca ted  above t h e  C l a r i f i e r  2 
( 1 0- i n c h )  l i n e ;  however, t he re  i s  s u f f i c i e n t  under f loor  space t o  

p e r m i t  connections. The a v a i l a b l e  space f o r  pump i n s t a l l a t i o n  i s  

minimal;  c a r e f u l  p lann ing  i s  requ i red  t o  assure t h a t  t h e  equi*pment 

may be reasonably serv iced.  

c )  Replace necessary a n c i l l a r y  equipment, i n c l u d i n g  motor s t a r t e r s ,  

w i re ,  etc., as requi red.  

' ... 
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d )  Replace a l l  t h r e e  sludge pumps w i t h  equa l ly- s ized,  v a r i a b l e  speed 

d r i v e  pumps, each o f  s u f f i c i e n t  capac i t y  t o  withdraw sludge from 

e i t h e r  c l a r i f i e r  a t  t h e  design l oad ing  ra te .  Est imated capac i ty  

requ i red  a t  maximum speed i s  1,600 gpm a t  30- feet t o t a l  dynamic 

head (TDH). These f i g u r e s  should be c a r e f u l l y  reviewed and rev ised 

as  requ i red  a f t e r  f i e l d  t e s t i n g  t o  determine. ac tua l  l i n e  losses 

when pumping t o  the  ae ra t i on  tank o r  D iges ters  1, 2, o r  3. 

COST ESTIMATE 

A conceptual cos t  es t imate  f o r  the  domestic sludge r e t u r n  pumps and the  

p i p e l i n e  leak  d e t e c t i o n  and r e p a i r  requirements i s -  presented i n  

Table 10. Tota l  est imated cons t ruc t i on  cos t  f o r  t he  sludge pumps i s  
$32,000, and t o t a l  est imated cons t ruc t i on  cos t  f o r  t h e  p i p e l i n e  leak 

d e t e c t i o n / r e t r o f  i t work i s $2,760,000. 

* 
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T e 4 0 .  Conceptual Cost Est imate (Page 1 o f  2) e 
I A l t  PMbVAMtO 

COST ESTIMATE 131 January 1986 
WAVfAC 1IWln 11-V11 
krvrr NAUOOCUS N I P  and ) . IN SHEET 1 OF 2 

I 

AcrlUlrT 4ND LOCAlION 

Naval A i r  S ta t i on ,  Pensacola, F l o r i d a  

I ndus tr i a  1 Wastewater Treatment P1 a n t  
PnoIccT l l l l t  

I 

t0NSIfIL)CllON CONTRAC1 NU 
162467-85-C-0267 

I 

f S I l U A f f 0  Y V  c*itI;uav coot NUWEH 

'ul 1 e r  

t N1;INEEP 
UNI I COST ITEM DESCAiPTioru 

SLUDGE PUMPS 

$ 1,800. 

150. 

3,600. 

1,800. 

50. 

1,200. 

Demolit ion: Remove e x i s t i n g  pumps, e tc .  

Core d r i l l  concrete f l o o r  

6- inch p lug  va lves  

24. 720. 

15,600. 

7,500. 

6- inch p i p i n g  and f i t t i n g s  30 I f  

1,600 gpm v a r i a b l e  speed sludge pumps 3 ea 
VI 
OD 

5,200. 

2,500. S i z e  3 motor s t a r t e r s  I 3 1 e a  

1,500. 1,500. Miscellaneous w i r i n g ,  f i t t i n g s ,  etc .  1s 

1,200. Rebui I d  pump bases I .  1 Is 1,200. 

$ 32,000. I I TOTAL - SLUDGE PUMPS 

I I 
I I 

I 1 

I I 
I i 

I I I 
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COST ESTIMATE 
NAWAC irrian WJO 

# A V O f f K S 2 4 ! I n l H l ? A  

Industrial Wastewater Treatment P1 a n t  

O A l f  P H t P A R t U  

31 January 1986 SnEET 2 OF 2 

ITEM OESCRIPTION 

I 
CONS1 RWl ION CON1 A A C l  NO ACTIVITY AM0 LOCAllOk 

N62467-85- GO267 Naval Air Station, Pensacola, Florida 
L S 1 l M A l E O I ) V  

PRORCT llllt  pull e r  

PIPELINE 

I O t N l I f  ICAl ION NUMU€ R 

CAlEGORV COOf NUMIEH 

Reconstruct plant influent pipeline wit 

11,000 
~ 

concentric p i p i n g  or lined trench I f  32. $352,000. 

*Reconstruct in-plant pipe1 ine with 

8,000 - concentric p i p i n g  or lined trench 
u1 
m 

I 

32. 256,000. I f  +- 
Leak- detection ma nhol es 651 

Demolition and connection a t  pump 

ea I 

stations 

65 

. Instrumentation instal la t ions 

ea 1,700. 110,500. 

Tren ih ing  and backfilling 

I 1,700.1 110,500. 

SUBTOTAL 

I S  

66 ea 

Leak testing and repair (Q-15 crew) 

20,300. 20,300. 

1,200. 79,200. 

TOTAL - PIPELINE 

I 20,300.1 20,300. 

qeighted estimate f o r  multiple pipe runs. 
b 
t- I)im.tr.nrn v i ~ c  

I 1,200.) 79,200. 

30,000 cy 5 .  1,900,000. 5 .  1,900,000. I- 
66 I ea I 

30,000 I cy I 

I I 

I t-- 
I 

I - I 
1 

92,718,000. 

60 ldaysl I 700. I$ 42,000. -- ' I 

2,760,000. i 
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APPENDIX A 

WOR KSCOPE 

TASK I Review and o n s i t e  t e s t i n g  o f  l i n e r  ma te r i a l  which w i l l  be 

d i v i d e d  i n t o  t h e  f o l l o w i n g  subtasks. 4 

Subtask A: Conduct a l i t e r a t u r e  survey and compile a l i s t  o f  
a v a i l a b l e  l i n e r s ,  t h e i r  p rope r t i es ,  and p o t e n t i a l  f o r  use 

a t  Pensacola NAS. Contact t h e  manufacturers of  
p o t e n t i a l l y  s u i t a b l e  l i n e r s  t o  o b t a i n  l i n e r  ma te r i a l  f o r  

o n s i t e  t e s t i n g .  Set up t e s t i n g  program p ro toco l .  

Subtask B: Carry o u t  o n s i t e  t e s t i n g  programs b y  e x p o s i n g  l i n e r  
m a t e r i a l  t o  wastewater i n  t h e  surge pond and conduct ing 

requ i red  l a b o r a t o r y  tes ts .  Based upon r e s u l t s  of t h e  

t e s t i n g  program, s e l e c t  s u i t a b l e  l i n e r  ma te r i a l .  

TASK I1  Prepare conceptual design memos and p r e l i m i n a r y  cost  

es t imates  s u i t a b l e  f o r  i n c l u s i o n  i n  Navy Form MCON 1391, 

f o r  t h e  se lec ted  a l t e r n a t i v e s  r e s u l t i n g  from t h e  work of  
t h e  f o l l o w i n g  subtasks. 

Subtask A: Evaluate t h e  techn ica l  f e a s i b i l i t y  and cos t  o f  l i n i n g  the  

e x i s t i n g  surge pond and p r o v i d i n g  a new l i n e d  surge pond 

versus c o n s t r u c t i o n  o f  two new concrete tanks t o  p rov ide  

surge capaci ty .  Study t h e  e x i s t i n g  and new p l a n t  

i n f  1 uent  systems t o  develop an app rop r ia te  d i u r n a l  

d i s t r i b u t i o n  curve o f  chemical and hyd rau l i c  loading;  

s i z e  t h e  surge f a c i l i t i e s  t o  accommodate same. Prepare 

p r e l  im inary  cos t  est imates f o r  t h e  se lec ted  a l t e r n a t i v e .  

Design w i l l  meet RCRA standards f o r  double- l ined ponds o r  
concre te  tanks, and w i l l  u t i l i z e  as much of t h e  e x i s t i n g  
f a c i l i t i e s  as possib le.  

PenG&M2:AppA/Workscope.l 
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Subtask 8: Prepare mod i f i ca t i ons  t o  t h e  r e t u r n  sludge pumps and 

p i p i n g  i n  t h e  a c t i v a t e d  s l u d g e  system s o  t h a t  b o t h  

a c t i v a t e d  sludge c l a r i f i e r s  can be used. 

Subtask C: Evaluate the  p l a n t  u n i t  processes t o  determine those w i t h  

i n s u f f i c i e n t  capac i t y  t o  hand1 e t h e  a n t i c i p a t e d  l o a d i n g  

and propose remedies. 

TASK I11 Prepare p re l  im inary  conceptual d e f i n i t i o n  o f  wastewater 

t rea tment  p l a n t  p i p e l  i n e  l e a k  d e t e c t i o n  methodology and 

r e p a i r  requirements. De tec t i on  and r e p a i r  should take  

p l a c e  du r ing  o the r  p l a n t  c o n s t r u c t i o n  - work by t h e  

s e l  ec ted  cont rac tor .  The promulgat ion o f  RCRA p i p e l  i n e  

and underground storage tank  regu la t i ons  by  EPA w i l l  

s i g n i f i c a n t l y  a f f e c t  Task 111. A very rough c o s t  

est imate w i l l  be prepared. 

TASK I V  Prepare  an est imate o f  c o s t s  t o  rev iew ongoing 

mod i f i ca t i ons  t o  pret reatment  f a c i l  i ' t i e s  a t  Pensacola 

NAS, evaluate hydraul i c  c a p a c i t y  of i n d u s t r i a l  wastewater 
pump s t a t i o n s  and fo rce  main, and engage i n  d iscuss ions  

w i t h  Pensacola NAS personnel t o  de f i ne  improvements 

needed i n  the  pret reatment  f a c i l  i t i e s .  Special a t t e n t i o n  

w i l l  be addressed t o  d e f i n i n g  improvements needed t o  

prevent s p i l l  s. 

PenG&MZ:AppA/Workscope.Z 
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FLEXIBLE MEMBRANE LINER (FWL) TESTING PROGRAM 

I NTRUDUCTION 
* 

This t e s t i n g  program i s  proposed f o r  t h e  h igh- densi ty  po lye thy lene 
(HOPE) 1 i n e r  system c u r r e n t l y  be ing  considered i n  t h e  conceptual des ign  

o f  a new su rge  pond f o r  t h e  Naval A i r  S t a t i o n  WWTP a t  Pensaco la ,  

F1 or ida .  

The l i n e r  t e s t i n g  program i s  d e s i r a b l e  t o :  

- Ass i s t  i n  d e f i n i n g  t h e  s u i t a b i l  i t y l chemica l  c o m p a t i b i l i t y  o f  HOPE 

1 i n e r  mater ia l  f o r  use i n  t h e  proposed surge pond. 

- A s s i s t  t h e  1 i n e r  manufac turer / fabr ica tor  i n  p rov id ing  a warranty 

f o r  t h e  serv ice  appl i c a t i o n .  

- Prov ide  background in fo rma t ion  t o  a s s i s t  i n  s a t i s f y i n g  p o t e n t i a l  

regu la to ry  requirements w i t h  respect  . t o  chemical compat ib i l  i t y  

t e s t i n g  o f  1 i n e r s  f o r  hazardous waste containment. 

- Moni tor  t h e  c o n d i t i o n  o f  t h e  i n s t a l l e d  l i n e r .  

The l i n e r  t e s t i n g  program i s  d i v i d e d  i n t o  th ree  phases a s  descr ibed 
here in.  I n  summary, Phase 1 c o n s i s t s  o f  b o t h  l a b o r a t o r y  and o n s i t e  

immers ion/ test ing f o r  conceptual design purposes; Phase 2 requ i res  
t e s t i n g  be performed du r ing  surge pond c o n s t r u c t i o n  on t h 2  1 i n e r  system 

t h a t  i s  a c t w l l y  b e i n g  i n s t a l l e d ;  and Phase 3 permi ts  p e r i o d i c  t e s t i n g  
t o  mon i to r  t h e  c o n d i t i o n  o f  t h e  i n s t a l l e d  l i n e r .  

P o r t i o n s  o f  t h e  1 i n e r  t e s t i n g  program i n v o l v e  hazardous chemica l  

compounds and a wastewater which may c o n t a i n  such compounds. Proper 

s a f e t y  p rocedures  s h a l l  b e  empl oyed and a1 1 app l  i c a b l  e r u l  es  and 

r e g u l a t i o n s  s h a l l  be fo l lowed i n  t h e  execut ion  o f  a l l  work r e l a t e d  t o  
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t h i s  t e s t i n g  program. Jones, Edmunds & Associates, Inc. s h a l l  not  b e  

l i a o l e  f o r  any damages r e s u l t i n g  from t h e  execut ion  o f  t h i s  t e s t i n g  

pros  ram . 
PHASE 1 

Phase 1 cons i s t s  o f  per forming t e s t i n g  i n  t h e  l i m i t e d  t i m e  frame t o  

a s s i s t  i n  d e f i n i n g  t h e  s u i t a b i l i t y  o f  HDPE l i n e r  ma te r i a l  f o r  t h e  

proposed se rv i ce  appl i c a t i o n .  

PHASE 1A - MANUFACTURER IN-HOUSE TESTING 

D i  scussi on: 

Since the  l i n e r  manufacturer w i l l  u l t i m a t e l y  be requ i red  t o  f u r n i s h  a 

warranty f o r  t h e  completed i n s t a l l a t i o n  and would normal ly  r e q u i r e  

c o m p a t i b i l i t y  t e s t i n g  b e f o r e  one cou ld  be issued, a "spiked" wastewater 

sample c h a r a c t e r i z a t i o n  w i l l  be sent t o  each manufacturer f o r  t h e i r  

in-house tes t i ng .  L i n e r  manufacturers have s ta ted  t h a t  s u f f i c i e n t  t e s t  

data u s u a l l y  can be obta ined from 30 days o f  l a b o r a t o r y  immersion t o  
determine the  s u i t a b i l  i t y  o f  t h e i r  mater ia l .  

Execut ion : 

1. While i t  i s  d e s i r a b l e  t o  u t i l i z e  a c t i v e  samples o f  t h e  wastewater 

f o r  c o m p a t i b i l i t y  t e s t i n g ,  1 i m i t a t i o n s  on t h e  f i e l d  support from 

Navy NWTP pe rsonne l  e l i m i n a h d  t h e  p o s s i b l i t y  o f  o b t a i n i n g  a 
rep resen ta t i ve  wastewater grab ramp1 e from t h e  e x i s t i n g  surge pond. 

2. A copy  o f  t h i s  l i n e r  t e s t i n g  program s h a l l  be sent t o  each of  t he  
f o l l o w i n g  HDPE 1 i n e r  manufacturers fo r  t h e i r  in-house t e s t i n g :  

Pen sac o l  a G&M : FWWTP .2 
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a 3. 

- Gundle L i n i n g  Systems, Inc. 

1340 East Richey Road 

Houston, Texas 77073 
ATTN: Mr. Mark Cadwallader 

- National Seal Co. 
600 North F i r s t  Bank Dr i ve  

Pa la t ine ,  I11 i n o i s  60067 
ATTN: Mr. John Hardison 

- Sc h l  egel L i  n ing  Tec hnol ogy , Inc 

200 South Trade Center Parkway 

The Woodlands, Texas 77380 
ATTN: Mr .  Anthony Ojeshina 

A l l  samples sha l l  be packaged and shipped i n  accordance w i t h  the  

appl i c a b l  e Department o f  Transpor ta t ion  (DOT) regu la t ions .  

I 

Using the  "spiked wastewater" sample, as  descr ibed i n  
Attachment A, each 1 i n e r  manufacturer s h a l l  per form t h e  l a b o r a t o r y  

immersion and t e s t i n g  necessary f o r  them t o  determine/conf i  r m  t h a t  

t h e i r  100-mi l  HDPE 1 i n e r  system i s  s u i t a b l e ,  and e s t a b l  i s h  a 
war ran ty  pe r iod  f o r  t h e  in tended se rv i ce  appl i c a t i o n .  Laboratory 

immersion procedures should prevent  t h e  1 oss o f  v o l a t i l  e compounds 

and take  i n t o  cons ide ra t i on  t h e  b o i l  i n g  p o i n t s  o f  t h e '  compounds 
present  (i.e., 40'C f o r  methylene c h l o r i d e ) .  Note t h a t  t h e  l i n e r  
sys tem must pass a d d i t i o n a l  t e s t i n g  du r ing  c o n s t r u c t i o n  as 
descr ibed i n  Phase 2. 

As a minimum, t h e  manufacturer 's in-house t e s t i n g  s h a l l  i n c l  ude: 

- Weight change as  a f u n c t i o n  o f  immersion t ime. 

- T e n s i l e  s t reng th  and e longa t i on  i n  accordance w i t h  ASTM D638 a t  2 
inches per  minute. 
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- Seam s t r e n g t h  o f  each type o f  seam which would be u t i l i z e d  i n  

1 i n i  ng an ear then impoundment o r  v e r t i c a l  - w a l l  ed concrete tank,  

i n c l u d i n g  f i e l d  f i l l e t  weld type (made by  hand-held e x t r u s i o n  

welder  i n  t he  machine d i r e c t i o n ) ,  i n  accordance w i t h  ASTM 0413, 

Machine Method a t  2 inches per  minute, mod i f ied  t o  the'"T" peel 

t e s t  con f i g u ra t i on . 
Upon complet ion of t h e  t e s t i n g ,  t h e  manufacturer sha l l  prepare a 

r e p o r t  c o n t a i n i n g  a d e s c r i p t i o n  o f  t h e  immers ion  and t e s t i n g  

performed, t h e  r e s u l t s  obtained, and t h e  conclus ions reached. The 

concl usions s h a l l  i ncl  ude: 

- A s ta temen t  con f i rm ing  t h a t  t h e i r  HDPE l i n e r  system i s  o r  i s  no t  

s u i t a b l e  f o r  t h e  intended serv ice  appl i c a t i o n .  

- A statement d e f i n i n g  t h e  warranty t h a t  would be a v a i l a b l e  f o r  

t h i s  se rv i ce  a p p l i c a t i o n .  It i s  expected t h a t  a 2-year, 

100-percent- labor, and 10-year-material  s (100 percent  f o r  f i r s t  5 

years and p ro ra ted  t h e r e a f t e r )  warranty w i l l  be requi red.  

- A s t a t e m e n t  c e r t i f y i n g  t h a t  t h e  l i n e r  specimens t e s t e d  a r e  

rep resen ta t i ve  o f  standard product ion,  and i d e n t i f y i n g  t h i s  

m a t e r i a l  (by l o t  number, r e s i n  b a t c h  number, etc.) fo r  f u t u r e  

reference. 

The m a n u f a c t u r e r ' s  comp le ted  t e s t  r e p o r t  i s  needed a s  soon a s  

poss ib le ,  p r e f e r a b l y  w i t h i n  45 days o f  p repa ra t i on  o f  t he  "spiked" 

wastswater sample. Two copies o'f t h e  r e p o r t  sha l l  be  sent t o :  

Jones, Edmunds & Associates, Inc. '  

730 Nor th  Waldo Road 
Ga inesv i l l e ,  FL 32601 
ATTN: C l i f f  L. Hal l  
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PHASE 1B - ONSITE IMMERSION a 
Discussion: 

To prov ide  a d d i t i o n a l  i n fo rma t ion  t o  a s s i s t  i n  de termin ing  t h e  

s u i t a b i l i t y  of HDPE 1 i n e r  f o r  t h e  proposed se rv i ce  appl i c a t i o n ,  sheet 

and seam samples w i l l  b e  immersed i n  t h e  e x i s t i n g  surge pond l i f t  

s t a t i o n  as  shown i n  F igures 1 and 2. Compared t o  l a b o r a t o r y  immersion, 

t h e  main advantage o f  o n s i t e  immersion i s  t h e  exposure o f  HDPE samples 

t o  l i q u i d  se rv i ce  cond i t i ons  t h a t  bes t  s imu la te  t h e  c o n d i t i o n s  t h a t  t h e  

proposed i n s t a l l a t i o n  w i l l  be  subjected to .  The disadvantage o f  o n s i t e  

immersion, however, i s  t h e  l onger  pe r iod  o f  immersicm requ i red  f o r  

1 i n e r  sample physical p rope r t y  changes t o  s t a b i l  i ze .  
w 

While an o n s i t e  immersion pe r iod  o f  1 year  o r  longer  would be des i rab le  

f o r  t h i s  app l i cd t i on ,  i t  i s  recognized t h a t  t h e  p r o j e c t  schedule may 

not  permi t  t h i s ;  there fore ,  two sets o f  l i n e r  samples w i l l  be immersed 

t o  maximize o n s i t e  exposure  t i m e .  One s e t  w i l l  b e  s u b j e c t e d  t o  
" shor t- term"  immersion; 28 days, i f  weight change has s t a b i l i z e d  by  t h e  

end o f  t h i s  period. The o the r  se t  w i l l  be immersed as l o n g  as poss ib le  

(i.e., u n t i l  t he  s t a r t  o f  f i n a l  design of t h e  proposed surge pond) t o  

p rov ide  add i t i ona l  cxposure t e s t  data. This  second se t  o f  samples a1 so 
w i l l  be  a v a i l a b l e  f o r  back-up use should a sample i n  t h e  f i r s t  s e t  

become l o s t  o r  damaged d u r i n g  hand1 i n g  o r  shipment. 

0 

Each se t  o f  samples w i l l  be at tached t o  a holder/ frame as  shown i n  
F igu re  3. Each sample ho lder  w i l l  c o n t a i n  one, 1.00-mil. sheet sample 
and one, 100-mil f i e l d  f i l l e t  weld (made by  hand-held e x t r u s i o n  welder 
i n  t h e  machine d i r e c t i o n )  seam sample obta ined from each o f  t h e  th ree  
HDPE l i n e r  manufacturers l i s t e d  i n  Phase 1A. Each sheet sample i s  
l a r g e  enough t o  permi t  one se t  of  U.S. Environmental P r o t e c t i o n  Agency 
(EPA) Method 9090 t e s t s  t o  be performed should i t  l a t e r  be  determined 

advantageous t o  do so. 

a 
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Each l i n e r  sample w i l l  be i d e n t i f i e d  by t h e  f o l l o w i n g  3 - d i g i t  code. 

F i r s t  d 

1 =  
2 =  
3 =  

g i t  i d e n t i f i e s  t h e  manufacturer: 

Gundl e L i  n i  ng Systems, Inc . 
Na t i onal Seal Compa ny 

Sc hl egel L i  n i  ng Tec hnol ogy , Inc . 

Second d i g i t  i d e n t i f i e s  t h e  sample type: 

1 = Sheet sample 

2 = Seam sample 

T h i r d  d i g i t  i d e n t i f i e s  t h e  sample number. 

Each l i n e r  sample w i l l  be  marked w i t h  i t s  i d e n t i f y i n g  code number by  

t h r e e  groups o f  notches c u t  a long the  sample edge. The number o f  

notches per  group corresponds t o  one d i g i t  o f  t h e  i d e n t i f i c a t i o n  code. 
Notches s t a r t  near t h e  cen te r  o f  t h e  sample and a r e  t o  be ''read" from 

l e f t  t o  r i g h t .  The no tches  .are a p p l i e d  t o  t h e  edge wh ich  i s  

perpendicular  t o  t h e  machine d i r e i t i o n  o f  t he  sample. 

Execut ion : 

1. Jones, Edmunds & Associates, Inc.  s h a l l  : 

- Obtain t h e  necessary HDPE samples and sample holders, a'nd i n s t a l l  

these i n  t he  e x i s t i n g  surge pond l i f t  s t a t i o n .  

- Send one unexposed sheet and seam sample f o r  c o n t r o l  purposes t o  
an  independent t e s t i n g  l abo ra to ry .  T e n s i l e  t e s t i n g  s h a l l  be 

per fo rmed i n  accordance w i t h  ASTM D638 a t  2 inches per  minute on 

10 specimens i n  t h e  machine d i r e c t i o n  and 10 specimens i n  t h e  

t r a n s v e r s e  d i r e c t i o n .  Seam s t reng th  t e s t i n g  s h a l l  be  performed 

on 10 specimens i n  accordance w i t h  ASTM D413, Machine Method a t  2 
inches per  minute, modi f ied t o  t h e  "T" peel t e s t  con f i gu ra t i on .  

c . .  

B- 9 Pensacola G&M:FWWTP.6 
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2. The w e i g h t  o f  each sheet sample sha l l  be measured and recorded per  

t h e  s p e c i f i e d  t i m e  schedu le  t o  q u a n t i f y  we igh t  changes a s  a 

f u n c t i o n  o f  t ime .  Each shee t  sample s h a l l  be weighed b e f o r e  

immersion;  a f t e r  7, 14, 21, 28, 56, 84, 112 days o f  immersion; and 

every 28 days the rea f te r .  + 

To ob ta in  the  samples f o r  weighing, two persons w i l l  be requ i red  t o  

1 i f t  t h e  sample holders from t h e  pond. Once a sample holder  has 
been re t r ieved,  t h e  sheet samples should be r i nsed  w i t h  water and 

ma in ta ined  i n  a wetted cond i t ion ,  removed from t h e  holder ,  and 

placed wet i n  a polyethylene bag t o  prevent t h e  samples from d r y i n g  

o u t  p r i o r  t o  weighing a t  t h e  lab.  A t  t h e  l ab ,  t he  samples should 
b e  handled and weighed one a t  a t ime  t o  prevent d r y i n g  out.  A 
sample should be removed from t h e  polyethylene bag, wiped c lean o f  
any adhering waste, r i nsed  w i t h  water, b l o t t e d  dry, and immediately 

weighed t o  one- tenth o f  a gram. Forms f o r  record ing  t h e  weight o f  

each sample a r e  inc luded i n  Appendix 6. Once the  weighing o f  a l l  

samples i s  complete, they should be r e t u r n e d ' t o  immersion i n  t h e  

su rge  pond a s  before. Navy personnel sha l l  be requ i red  on ly  f o r  

t h e  c lean ing  and weighing o f  t h e  minor samples. 

3. A t  t h e  end of 28 days of immersion, if weight change has s t a b i l i z e d  

b y  t h e  end of t h i s  per iod,  one set  of sheet and seam samples s h a l l  

be  removed fo r  physical t es t i ng .  The samples corresponding t o  t h e  

unexposed c o n t r o l  samples s h a l l  be  s e n t  t o  t h e  same t e s t i n g  

l a b o r a t o r y  a s  i n  Paragraph 1 (Phase 16) f o r  t es t i ng .  The o t h e r  
samples o f  t h e  set  s h a l l  be sent back t o  t h e i r  manufacturers f o r  
t e s t i n g .  A copy of t h e  weight change versus immersion t ime  record  
s h a l l  accompany each sheet sample. The exposed samples s h a l l  b e  

t e s t e d  a s  s p e c i f i e d  f o r  t h e  unexppsed examples i n  Paragraph 1 

(Phase l e ) ,  except t h a t  ins tead of 10 specimens, on l y  5 specimens 

w i l l  b e  required. The samples t o  be t e s t e d  should be wiped c lean  
o f  adher ing waste, r i n s e d  w i t h  water, packaged wet i n  polyethylene 

Pensacol a GiW: FWWTP . 7 
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bags t o  p r e v e n t  d r y i n g  o u t ,  and s h i p p e d  b y  exp ress  m a i l .  Two 

copies o f  a l l  t e s t  r e s u l t s / r e p o r t s  s h a l l  be  sent t o  Jones, Edmunds 

& Associates, Inc., as s p e c i f i e d  i n  Paragraph 3 (Phase 1A). 

4. A t  t h e  s t a r t  o f  f i n a l  d e s i g n  o f  t h e  proposed s u r g e  pond, t h e  

remaining se t  of  sheet and seam samples s h a l l  be removed and t e s t e d  

a s  s p e c i f i e d  f o r  t h e  28-day immers ion  samples i n  Pa rag raph  3 
(Phase le) .  

PHASE 2 

Phase 2 t e s t i n g  w i l l  be performed du r ing  c o n s t r u c t i o n  - o f  t h e  proposed - surge pond as  de f ined i n  t h e  c o n s t r u c t i o n  c o n t r a c t  documents. The 
purpose o f  Phase 2 t e s t i n g  i s  two- fold: 

- To a s s i s t  i n  determin ing t h a t  t he  p a r t i c u l a r  l i n e r  system be ing  

i n s t a l l e d  i s  s u i t a b l e  f o r  t h e  intended a p p l i c a t i o n .  

- To prov ide  background in fo rma t ion  t o  .ass’ist i n  s a t i s f y i n g  

p o t e n t i a l  regu la to ry  requirements w i t h  respect  t o  chemical 

c o m p a t i b i l i t y  t e s t i n g  o f  l i n e r s  f o r  hazardous waste containment 

tankage which i s  p a r t  o f  a t reatment  system. 

The c o n s t r u c t i o n  c o n t r a c t  documents s h a l l  l i s t  t h e  surge pond l i n e r  

system as a separate b i d  item. These documents s h a l l  i n c l u d e  t h e  

f o l 1  owing: 

- EPA Method 9090 t e s t i n g  s h a l l  b e  per forme’d on l i n e r  samples 

obta ined from t h e  j o b  s i t e .  

- Each type o f  f a c t o r y  and f i e l d  seam used s h a l l  be inc luded i n  t h e  

€PA Method 9090 immersion t e s t i n y .  

Pensacoia GLM:FWWTP.8 
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- T e s t i n g  sha l l  be conducted by an independent t e s t i n g  l a b o r a t o r y  

selected by t h e  Navy. 

- The "wastewater sample" used i n  t h e  EPA Method 9090 immersion 

t e s t i n g  s h a l l  b e  made f rom p o t a b l e  w a t e r  " s p i k e d"  w i t h  t h e  

compounds a s  d e f i n e d  i n  Appendix A. T h i s  sample s h a l l  be  

prepared by the  t e s t i n g  labora tory .  

- A l l  l i n e r  system samples t e s t e d  must meet t h e  t e s t  p a s s i n g  

c r i t e r i a  contained i n  Appendix B, Attachment C o r  as es tab l ished 

by E P A ,  whichever i s  more s t r i ngen t ,  t o  o b t a i n  payment f o r  t h e  
1 i ner system work. 

The purpose o f  Phase 3 t e s t i n g  i s  t o  moni tor  t h e  c o n d i t i o n  o f  t h e  

i n s t a l l e d  surge pond l i n e r  dur ing  t h e  se rv i ce  l i f e  o f  t h e  l i n e r .  To 

permi t  t h i s ,  t h e  l i n e r  system must be designed and i n s t a l l e d  w i t h  

removabl e 1 i n e r  " s t r i p "  sampl es. To model t h e  i n s t a l l  ed 1 i ner system, 

each " s t r i p "  sample should be 30 inches wide and extend from t h e  t o p  o f  
t h e  pond down t o  t h e  pond f loor .  Each " s t r i p 1 '  sample should inc lude a 
f i e l d  f i l l e t  weld seam loca ted  9 inches from t h e  edge and running t h e  

f u l l  l e n g t h  o f  t h e  sample. The samples should be secured t o  the  pond 
wa l l  i n  a manner t o  f a c i l i t a t e  removal w i thout  i n t e r f e r i n g  w i t h  surge 

pond operat ion. The " s t r i p "  samples sha l l  be constructed o f  t h e  same 

mater ia l  used f o r  t h e  pond l i n e r  system. 

With t h i s  arrangement, a " s t r i p "  sample can be removed p e r i o d i c a l l y  and 
subjected t o  s e l e c t i v e  physical  t e s t i n g  t o  determine the  approximate 

c o n d i t i o n  o f  t h e  l i n e r  a t  t h a t  t ime .  I t  i s  recommended t h a t  t h e  

sampling frequency be once eve ry .6  months f o r  t he  f i r s t  3 years and 
once annua l ly  t h e r e a f t e r ;  therefore,  23 " s t r i p "  samples should be 

i n s t a l l e d  t o  a l l o w  20 years  of mon i to r ing / tes t ing .  

Pensacola G&M:FWWTP.9 
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APPENDIX E 
ATTACHMENTS 



APPENDIX B 
ATTACHMENT A 

* 

The ac tua l  f l u i d  t o  be conta ined i n  t h e  surge pond does not  h a v g a  

s p e c i f i c  composit ion s ince i t  i s  a wastewater generated by  many sources 

w i t h  t h e  r e s u l t  b e i n g  a complex m i x t u r e  o f  o r g a n i c  and i n o r g a n i c  

compounds. A t e s t  s o l u t i o n  cannot t h e r e f o r e  be developed which would 

dupl i c a t e  t h e  actual  se rv i ce  exposure exact ly .  A reasonable at tempt t o  

d e f i n e  a "worst-case" s o l u t i o n  can be made, however, based on t h e  

i n f o r m a t i o n  p r e s e n t l y  a v a i l a b l e .  F o r  t h e  purposes o f  l a b o r a t o r y  
immersion t e s t i n g ,  t h e  chemical "spike" i s  de f ined as  fo l lows:  

Methyl ene c h l o r i d e  7600 ppm 

l,l, 1 T r i c  h l  oroet  hane 7500 ppm 

Benzene 500 ppm 

Phenol 4500 ppm 

To1 uene 300 ppm 

Methyl e thy l  ketone 300 ppm 

Na p t  ha1 ene 300 ppm 

Penn .G&W: 57-01 
6/5/86 
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LINER SAMPLE WEIGHT CHANGE/IMMERSION PERIOD RECORD 

Sheet Sampl e Ident  i f i ca t i on : 111 

Exposure: Ons i te  immersion - Naval A i r  S t a t i o n  wastewater t reatment  
p l a n t  surge pond, Pensacol a, F1 o r i d a  

3 

Proposed R e t r i e v a l /  Actual R e t r i e v a l /  Sample Weight Weight Gain 
Wei g h i  ng Sc hedul e 

Date Per iod Date Per iod 

Wei gh i  ng Sc hedul e (grams ) (percent  ) 

12/27/85 0 12/27/85 0 501 . 3 -- 
01/03/86 7 01/07/86 11 503.7 0.48 

01/10/86 14 01/13/86 17 505.7 0.88 

01/17/86 21 01/17/86 21 507.0 1.14 

01/24/86 28 02/06/86 41 510.6 1.86 

02/21/86 56 03/21/86 84 515.9 2.91 

03/21/86 84 

04/18/86 112 

05/16/86 140 

06/ 13/86 

PG&M2: 33--1 
6/18/86 

. .  
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LINER SAMPLE WEIGHT CHANGE/IMMERSION PERIOD RECORD 

Sheet Sample I d e n t i f i c a t i o n :  112 

Exposure: Onsi te  immersion - Naval Air S t a t i o n  wastewater t reatment  
p l  a n t  surge pond, Pensacol a ,  F1 o r i d a  

Proposed Ret r ieva l  / Actual Ret r ieva l  / Sample Weight Weight Gain 
Weiqhinq Schedule Weighing Schedule (grams) (percent )  

~ ~ ~ ~~ 

Date Period Date Period 
~~ 

12/27/85 0 12/27/85 0 516.9 

01/03/86 7 01/07/86 11 518.9 

01/10/86 14 01/13/86 17 521.0 

01/17/86 21 01/17/86 21 522.4 

01/24/86 28 02/06/86 41 525.9 

02/21/86 56 03/21/86 84 530.6 

03/21/86 84 

- 
-- 
0.39 

0.79 

1.06 

1.74 

2.65 

04/18/86 112 

05/16/86 140 

06/13/86 

PGLM2: 330-2 
6/18/86 
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LINER SAMPLE WEIGHT CHANGE/IMMERSION PERIOD RECORD 

Sheet Sample I d e n t i f i c a t i o n :  211 

Exposure: Onsite immersion - Naval Air S t a t i o n  wastewater t reatment  
p l a n t  surge pond, Pensacola, F1 or ida  

Proposed Ret r ieva l  / Actual R e t r i e v a l /  Sample Weight Weight Gain 
Wei gh i  ng Sc hedul e Wei g h i  ng Sc hedul e (grams) (percent )  

Date Period Date Period 

12/27/85 

01 /03/86 

01/ 10/86 

01/17/86 

01/24/86 

02/2 1 /86 

03/21/86 

0 04/18/86 

05/16/86 

06/ 13/86 

0 12/27/85 

7 01/07/86 

14 01/13/86 

21 01/17/86 

28 02/06/86 

56 03/21/86 

84 

112 

140 

0 474.6 -- 
11 477.7 0.55 

17 480.8 1.31 

21 483.8 1.94 

41 488.7 2.97 

84 482.4 (l) 1.64 

(1) Data po int  Val i d i t y  questionable.  

PG&M2: 33-03 
6/ 18/86 
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LINER SAMPLE WEIGHT CHANGE/IMMERSION PERIOD RECORD 

Sheet Sample I d e n t i f i c a t i o n :  212 

Exposure: Onsite immersion - Naval Air S t a t i o n  wastewater treatment 
p l a n t  surge pond, Pensacola, F l o r i d a  

Proposed Ret r ieva l  / Actual R e t r i e v a l  / Sample Weight Weight Gain 
Wei a h i  ng Sc hedul e Weighing Schedule (grams) (percent ) 

Date Period Date Per iod 

12/27/85 0 12/27/85 0 477.3 -- 
01/03/86 7 01/07/86 11 481.0 0.78 

01/10/86 14 01/13/86 17 483.8 1.36 

01/17/86 21 01/17/86 21 485.8 1.78 

01/24/86 28 02/06/86 41 491.6 3.00 

02/21/86 56 03/21/86 84 460.1 (l) -- 
03/21/86 84 

04/18/86 112 

05/16/86 140 

06/13/86 

(1) Data p o i n t  v a l i d i t y  questionable.  

PG&M2:33--4 
6/ 18/86 
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LINER SAMPLE WE I GHT CHANGE/ IMMERSION PER IOD RECORD 

Sheet Sample I d e n t i f i c a t i o n :  311 

Exposure: Onsite immersion - Naval  Air S t a t i o n  wastewater t rea tment .  
u 

p l a n t  surge pond, Pensacol a ,  F1 o r i d a  

Proposed R e t r i e v a l /  Actual Ret r ieva l  / Sample Weight Weight Gain 
Weighinq Schedule Weighing Schedule ( grams ) (percent ) 

Date Period Date Period 

12/ 2 7/85 0 12/27/85 0 535.5 -- 
01/03/86 7 01/07/86 11 537.7 0.41 

01/10/86 14 01/13/86 17 540.1 0.86 

01/17/86 21 01/17/86 21 541.2 1.06 

01/24/86 28 02/06/86 41 545.1 1.79 

02/21/86 56 03/21/86 84 550.4 2.78 

03/21/86 84 

04/18/86 112 

05/16/86 140 

06/13/80 

PG&M2: 33-5 
6/18/86 
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LINER SAMPLE WEIGHT CHANGE/IMMERSION PERIOD RECORD 

Sheet Sampl e Ident  i f i ca t i on : 312 

Exposure: Onsite immersion - Naval  Air S t a t i o n  wastewater t reatment  
p l a n t  surge pond, Pensacol a ,  F1 o r i d a  

Proposed Retr ieva l /  Actual Retr ieval /  Sample Weight Weight Gain 
Weighing Schedule Weighing Schedule (grams ) (percent  ) 

Date Period Date Period . 
12/27/85 0 12/27/85 0 508.3 -- 
01/03/86 7 01/07/86 11 510.2 0.37 

01/10/86 14 01/13/86 17 512.4 0.81 

01/17/86 21 01/17/86 21 513.6 1.04 

01/24/86 28 02/06/86 41 517.2 1.75 

02/21/86 56 03/21/86 84 514.8 (l) 1.28 

03/21/86 84 * 04/18/86 112 

05/16/86 140 

06/13/86 

i 

~~ 

(1) Data po int  v a l i d i t y  questionable.  

PG&M2: 330-6 
6/18/86 
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APPENDIX B 

ATTACHElENT C 
TESTING PASS/FAIL C R I T E R I A  

The fo l l ow ing  spec i f i ca t i ons  s h a l l  e s t a b l i s h  one se t  o f  passing 
c r i t e r i a  f o r  100-mil HDPE t e s t i n g :  -E 

Requi rement* 
Property Test Method Unexposed Sampl e Exposed Sampl e 

Weight 
Change 

Tens i 1 e 
Proper t ies  

Tensi le  Strength 
a t  Y ie ld  

Tens i le  Strength 
a t  Break 

El onga t i on 
a t  Break 

Tear Resistance 

Seam Strength 

ASTM 0638 
Type I V ,  2 ipm 

ASTW 01004 
Die C, 2 ipm 

ASTM D413 
Mac h i  ne Met hod,  
2 ipm, modi f ied  
t o  "T" peel t e s t  
c o n f i g u r a t i o n  

2,000 p s i  
minimum 

3,800 p s i  
minimum 

600 percent  
minimum 

70 pounds 
minimum 

FTBt and 
100 pp i  
m i  nimum 

- +3 percent  
maximum change 
o f  o r i g i n a l  
unexposed Val ue 

1,800 p s i  
minimum 

3,420 p s i  
m i  n i  mum 

540 percent 
minimum 

60 pounds 
m i  n i  mum 

F i s t  and 
90 pp i  
m i  n imum 

* When a t e s t  i s  a p p l i e d  t o  samples subjected t o  d i f f e r e n t  per iods o f  
exposure, t e s t  r e s u l t s  must a l s o  demonstrate t h a t  t h e  property 
change has s t a b i l i z e d  w i t h  respect t o  exposure t ime fo r  t h e  sample 
t o  be c l a s s i f i e d  as  passing the  test. 

t FTB - f i l m  t e a r  bond 

Pensa . G&M FApp C -1 
6/5/86 
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APPENDIX C 
CHEMl CAL COMPATI B I l l  T Y  TEST1 NG REPORT 



SCWLEGEL LINING TECHNGLOGY, I N C .  
ZCC Scut- Trace Canter Parkway 
P.0. E c x  77sc 
The "Ccclancs. Texas 77 tE0  

Tet: @Cf] 273-3068 :Zcnrcel 
(713 25s-1613 (+custcn) 

Telex: 7EZid5 

ReFort On 

Chemical Compatibility Testing 

For 

Jones, Edmunds and Associates, Inc. 

Pensacola Naval Air S t a t i o n  'rlastewater Treatment Plant 

April 21,  1% 
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Intr3ducri on 

On February 24 ,  1986 a chernical comoatibility study was i n i t i a t ed  t o  
dezerinine :he resistance of S C H L E G E i  9 Sheet- t o  cnernicjl attack by the 
eff luent  frcm the Penszcola Naval Air S t a t i o n  Wastewazer Treatment Plant. 
Since an actQal sample of the eff luent  was unavailable, a 'worst-case' 
approximaiion was formulated in-house. See Appendix A for  composition. 

Both sheet and weld samples were imnersed in th i s  medium and were 
maintained a t  ambient (73-78 OF)  tmperature for  the  dura t ion  of the  
tes t .  Sheet samples were checked every seven days for  weight-change. 
Sample containers were ag i ta ted  daily , and the waste solution changed 
weekly. 

The t e s t  was cmcluded a t  twenty-tight days. I t  i s  uncertain whether 
the samples had reacned s t a b i l i t y  w i t h  regard t o  weight-change. 
Table I for d a t a .  The var iab i l i ty  of da ta  i s  due t o  mechanical d i f f i cu i t i e s  
in our balance which 1 i m i  ted the accuracy of  the data cell  ecteb. 
an acclimatization period for  the immersed samples, physical (destructive: 
tes t ing was performed i n  order t o  ascertain the effecrs of the medium on 
SCALEGEL @ Sheet. Daca fo r  exposed specimens were ccmoared t o  d a t a  from 
control specimens i n  order t o  determine the degree or' effect .  
I1 - V for  actzal data. 

See 

Fol 1 cwi ng 

See Tables 

Analysis of Data 

Schlegel s tandards typically allow f o r  a 53% change in weight,  and a +lo% 
change i n  physical properties. Weight change a t  twenty-eight days was 
3.0 k 0.7%, or 2 .3  t o  3 . 7 % .  This again, when-reilised along w i t h  the 
changes i n  physical properties, indicates minimal effect  of  the inedium 
on the SCSLEGE!. 45) Sheet. Values for  b o t h  control ana exposed specimens 
are  we1 1 above the minimum manufacturing specification. 
should perfom well i n  this application. 

SCHLEGEL @ Sheet 

--*? 
David G.  De!.rsnap 
Q.A.  Engineer 

cc: C.  Attaway 
J .  Price 
C .  Hall - 'JEA 
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APPEMI IX A - Composition o f  Testing Neaiun 

Cwoound 

Benzene 
Methylene Chl ori de 
Methyl Ethyl Ketone 
Naphthalene 
Phenol 
Toluene 
1, 1, 1 - Trichloroethane 
Wattlr (Tap) 

Conc. (porn) 

5 00 
7600 
300 
3 00 
4500 
300 
7500 

Conc. (ml/l @ 20°C) 

0.6 
5.7 
0.4 
0.3 (g/l) 
4 .2  
0.3 
5.6 

Balance to 1.000 1 Volume 

c-3 



TAELE I - Weight Change 

- 7 - 22 $/ s 1 A - Da 11 s - 2 1 - 3 a v s  28- 32 V S  

2.75:; 3.47% 3 .76% 3.39:: 
3.07 2.83 3.21 3.33 
2.15 1.55 1.32 1.9i 
2.66 2.36 2.05 2.45 
1.76 2.94 3.29 3.74 

Mean 2.5 2.6 2.3 3.0 
Std. Dev. .+,0.5 - 50.7 50.8 50.7 

TABLE I 1  - Sheer - Control Group 

Tens i 1 e Tens i 1 e Elongation Elongation 
A t  Y i e l d  A t  Break A t  Y i e l d  A t  Break 

3042 psi 4136 psi 17.5% 773% 
3059 4349 17.5 785 
3040 4425 17.5 778 
2973 4052 17.5 742 
3051 4208 17.5 ’ 782 

Mesn 3023 4222 17.5 772 

TABLE I 1 1  - Sheet - Exposed Group 

I Tens f i e i e n s i l e  Eiongati on E l o n g a t i o n  
A; Yield A t  ;rea% A t  Y i  ei c A; Sresk 

2840 psi 4406 p s i  

2909 4476 
2952 4407 
2813 4168 
289 2 4300 

Mean 2881 435 1 
Control -5.0 + 2 . 3  

17.5% 826 
17.5 830 
17.5 822 
17.5 799 
17.5 802 

17.5 816 
0.0 +5.7 
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Mean 

TABLE IV - Neld - Control Group 

Pee! Value Bond St renq th  * 

2409 p s i  

2417 
247 1 
m a  
2378 

2429 

* Fi lm Tear 

145:; 
145 
148 
148 
143 

146 

Bond Strength Per NSF 5t6. 

TABLE V - Weld - Exposed Group 

Peel Value 

>2209 psi 
>2168 
X 2 5 i  
>2390 
>2346 

Mean >2275 
a% Control (-6.3 

Bond Strenath * 
> 1 3 Z  
> 130 
>136 
>143 
>141 

>136 
<-6. a 

954. 

NOTE: Values shown i n  Table V are low approximations of 
actual .  
causing inacrurate resuits. 

Recorder readings were o f f  scale ,  thereby 

* F.T.B. Strength Per NSF Std.. %54. 
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	FINAL REPORT GENERAL CONCEPT ANALYSIS FOR IMPROVEMENTS AT THE WWTP NAS PENSACOLA, FLORIDA
	TABLE OF CONTENTS
	INTRODUCTION
	FLEXIBLE MEMBRANE LINER
	ALTERNATIVE CONCEPT AND ANALYSIS FOR SURGE POND REPLACEMENT
	DESIGN CONCEPTS
	WWTP ADDITIONAL FLOW IMPACT EVALUATION
	MISCELLANEOUS TOPICS
	APPENDIX A WORK SCOPE
	APPENDIX B FLEXIBLE MEMBRANE LINER TESTING PROGRAM
	APPENDIX C CHEMICAL COMPATIBILITY TESTING REPORT



