
1.9 

1.9.1 

1.9.2  

g a s l f l e r  system purging.  The tube t r a i l e r  w i l l  be des igned fo r  a 

mazlmumwlthdrawal r a t e  of  15,000 SCFM fo r  15 m l u u t e s ,  i . e .  

225,000 SCF s torage  c a p a c i t y .  

PRODUCT GAS HANDLING 

Gas Compression 

The c lean  f u e l  gas from the  S t r e t f o r d  p lan t  i s  compressed to  40 ps ig  

and cooled to  100OF p r i o r  to  dehydra t ion  and d i s t r i b u t i o n .  The 

p roduc t  gas leaves  the  S t r e t f o r d  absorber  a t  105oF and 1.5 ps ig  

s a t u r a t e d  wi th  water  vapor .  The gas i s  compressed in  a s e t  o f  

p a r a l l e l  compressors.  The compressors are c e n t r i f u g a l  machines wi th  

a f t e r c o o l e r s .  

The compressors w i l l  be d r i v e n  by condensing s team t u r b i n e s  using 

excess  low pressure  steam from the  g a s i f l e r  j a c k e t s .  The steam i s  

supe rhea ted  p r io r  to  e n t e r i n g  the tu rb ines  a t  25 p s i  g and 322oF 

(55°F supe rhea t ) .  There i s  s u f f i c i e n t  steam to  p rov ide  100 percent  

o f  the  compression du ty .  Because of  the high s p e c i f i c  volume of  the  

s team,  two tu rb ines  ~ 1 1  be needed to  handle the  steam a v a i l a b l e .  A 

t h i r d  compressor d r iven  by e l e c t r i c  motor w i l l  p rov ide  50 percent  o f  

t h e  p l a n t  output  and w i l l  be used fo r  s t a r t u p  and s tandby du ty .  

The o u t l e t  gas from the  compressor w i l l  be cooled in  a s h e l l  and 

tube hea t  exchanger to  100OF wi th  cool ing  water  i n  order  to  condense 

as much wate r  as p o s s i b l e .  Zt i s  in tended to minimize the  load on 

the  dehydra t ion  u n i t .  The condensate  from the  compressor 

a f t e r c o o l e r s  w i l l  be used as  make-up to the p l a n t  main coo l ing  

tower .  

Gas Deh~drat lon 

In  the gas dehydra t ion  u n i t  (Unlt  64) ,  excess wate r  from the  

d e s u l f u r i z e d  and compressed gas (40 paiR) i s  removed to  meet the 
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s e l e c t e d  medlum-Btu p ipe l ine  gas s p e c i f i c a t i o n s  o f  water content not 

t o  exceed 53.3 lb  H20/MM SCF. Most natural  gas p i p e l i n e s  

s p e c i f i c a t i o n s  require a water content  s p e c i f i c a t i o n  not  to  exceed 

7 .0  lb  H20/MM SCF because of  long d is tances  and p i p e l i n e  pressures  

up to  1000 ps ig .  However, the PGWapplication requires  only  short  

d i s t a n c e  transmiss ion and a r e l a t i v e l y  low pressure o f  35 ps ig .  

Therefore ,  very low water content  s p e c i f i c a t i o n  i s  not necessary and 

economic cons iderat ions  led to  the s e l e c t i o n  o f  53 .3  lb H20/MMSCF 

(or  20oF dew point)  l i m i t .  The wet compressed gas at  40 p s i g  and 

dew point  o f  100oF has a water content of  851.1 lb/MM SCF. 

Dehydration uni t  w i l l  remove the excess  water (?97.8 lb/MM SCF) to  

prevent gas freeze-ups and gas transmiss ion problems such as pipe 

l i n e  corros ion .  I n m o s t  newer p lants  tr ie tby lene  g l y c o l  (TEG) 

system has been u t i l i z e d ,  as in  the present des ign.  

A process  f low diagram of  a t y p i c a l  gas dehydration plant  i s  shown 

in  Figure 1-9.  The wet i n l e t  gas enters  the bottom of  the absorber 

and glows upward through trays countercurrent to  the concentrated 

(99 .7  percent)  g lyco l  f lowing downward through the column. 

97.8  percent  o f  the water in  the gas i s  absorbed by g l y c o l  glowing 

at  a rate  o f  1.55 g a l l o n s /  lb H20 removed. The dry gas with a water 

content  of  53.3 lbs/14M SCF l eaves  the top og the absorber through 

mist  e l iminator  which aids in removing any entrained g l y c o l  

d r o p l e t s .  I t  then glows through a g l y c o l  cooler  and i s  heated from 

100 to  160oF by the incoming regenerated hot g lyco l  which i s  cooled 
f rom250  to  ll0OF. 

The d i l u t e  g lyco l  (93.6 percent)  l eaves  the bottom o f  the absorber 

and enters  a heat exchanger c o i l  ( in  the g lycol  s t i l l )  where i t  i s  

preheated before being f lashed in  the f l a s h  tank. The d i l u t e d  

g lyco l  stream then passes through a g lyco l  f i l t e r  whlch removes any 

fore ign  s o l i d  p a r t i c l e s .  The c lean g lyco l  i s  further heated in  the 

accumulator/heat  exchanger to  about 260oy and enters the g l y c o l  

s t i l l  ( s t r i p p e r )  for regenerat ion,  which i s  mounted on the top o f  a 
r e b o i l e r  operat ing at  400oF. 
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1.10 

The d i l u t e  glycol  passing downward through the s t r i p p e r  i s  contacted 

by hot r i s i n g  water vapors passing upward through the column. The 

water vapor re leased in  the r e b o i l e r  and s t r ipped from the glycol  in 

the  s t r i p p e r  i s  discharged to the  atmosphere. 

In  the r e b o i l e r ,  glycol  is  concent ra ted  to 99.7 percent  by adding 

1 £ t3 /ga l lon  of s t r ipping  gas (n i t rogen)  through a sparger .  The 

n i t r ogen  aids in removing any water  vapor pockets which might 

otherwise remain in the glycol  so lu t i on .  The concent ra ted  g lycol  

from the r e b o i l e r  flows to the g lycol  accumulator/heat exchanger,  

passes through the glycol  coo le r ,  and re turns  to the absorber  to 

complete the cycle .  A glycol  makeup of 7 gal /day is  r equ i r ed .  

WASTEWATER TREATMENT 

Plant  i n d u s t r i a l  wastewaters are  co l l ec t ed  and t r e a t e d  before  

d ischarge  to the Delaware River so tha t  the e f f l u e n t  meets 

app l i cab le  discharge r egu la t ions  of the U.S. Environmental 

P r o t e c t i o n  Agencyj Pennsylvania Department of Environmental 

Resources,  Delaware River Basin Con~isslon and City of  Phi lade lphia .  

The process flow diagram shown in  Figure 1-10 schemat ica l ly  

represents the wastewater treatment system (Unit 74). Plant 

i n d u s t r i a l  waste sources are as fol lows:  

1. Trave l l ing  water screen backwash 

2. I n - p l a n t  f loor  drains 

3. Gravi ty  f i l t e r  backwash 

4. Carbon f i l t e r  backwash 

5. Demineral lzer  r egenera t ion  wastes 

6. Coal and ash p i le  runoff  

7. River water clarlfler sludge 

8. Coollng towers blowdown 

TraveUing  water screens are  backwashed to an adjacent  dewatering 

chamber where solids are separa ted  and the water allowed to dra in  

1-46 
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C back to  the in take  s t r u c t u r e .  Solids are c o l l e c t e d  in a dumpster 
for  haulaway. 

Wastes from the i n -p l an t  f l o o r  smnps, g r av i t y  f i l t e r  backwash and 

carbon f i l t e r  backwash are d i r ec ted  to  an equa l i za t i on  and holdin  E 

tank. Demineralizer regenera t lon  wastewater i s  c o l l e c t e d  in a 

separa te  tank, where the acid aud a lka l ine  wastes are allowed to  

s e l f - e q u a l i z e  before  being "rough" neu t r a l i zed  and conveyed to the 

equa l i za t ion  and holding tank. Coal and ash p i l e  runof f  are 

c o l l e c t e d  and pumped at  a con t ro l l ed  r a t e  to the equa l i za t ion  and 

holding tank. An i n - l i n e  mixer and pHmonltor  are provided in the 

pump discharge l i ne .  A pH c o n t r o l l e r  ad jus t s  the feed of  llme 

slurry to neutralize the runoff to a minimum pH of 6.0, before it 

enters the equalization and holding tank. Rainfall in excess of the 

once-ln-ten-year, 2&-hour storm overflows directly to the outfall. 

Wastewaters c o l l e c t e d  in the equa l i za t ion  and holding tank are mized 

and pumped at  a f low-con t ro l l ed  r a t e  to the n e u t r a l i z a t i o n  tank. A 

pH contro l  system feeds e i t h e r  lime s lu r ry  or s u l f u r i c  acid 

so lu t ion ,  as requi red ,  to ad jus t  the p R w i t h i n  6 .0 -9 .0  range. 

Neu t ra l i za t ion  tank overf low enters  the o x l d a t i o n / f l o c c u l a t l o n  tank 

where polymer i s  added to the wastewater to aid in f l oc  formation 

and a i r  supplied to oxidize  any i ron .  Overflow from the 

o x i d a t l o n / f l o c c u l a t i o n  tank enters  a Lamella type g rav i ty  s e t t l e r  

where suspended so l id s  are separated from the wastewater .  S e t t l e r  

overflow enters  the g rav i ty  pol i sh ing f i l t e r s  and i s  then d i r ec ted  

to  the e f f l u e n t  flow and sampling chamber, p r i o r  to discharge to the 
Delaware River.  

( 

The s e t t l e r  sludge i s  p e r i o d i c a l l y  blown down to  the sludge 

th ickener  where i t  combines with the r i v e r  water  c l a r i f i e r  s ludge.  

Thickened sludge is  pumped to  the dewatering f i l t e r .  The sludge 

cake is disposed of with the gasifier slag/ash in an approved 
l a n d f i l l .  
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1.11 

1.11.1 

Cooling tower blowdown i s  Eenera l ly  acceptable  for  discharEe without 

t reatment  due to the high degree of t reatment  provided fo r  tower 

makeup water .  In the f i na l  design phase, cooling tower blowdownmay 

be used for  g a s i f l e r  quench or coal  dust suppression,  thereby 

e l imina t lnE the need for  a d i r e c t  blowdown discharge.  

UTILITY SUPPORT SYSTEMS 

The proper and e f f i c i e n t  operat ion of the GKT g a s i f i c a t i o n  plant  

requ i res  the fol low,  hE u t i l i t y  and o f f s i t e  support systems in 

add i t ion  to the process uni t s  descr ibed in Sections 1.4 through 1.9. 

Utilities 

o Plant  & Potable Water System (Unit 84) 

o CoolinE Water System (Unit 81) 

o Steams Condensate~ & Boi ler  Yeedwater System (Unit 82) 

o F i rewater  System (Unit 83) 

o Plant  & Ins t r , - . en t  Air (Unit 85) 

o Sewer & Sani tary  Drain (Unit  86) 

o Auxi l ia ry  Steam Generation (Unit 87) 

Of f s l t e s  

o Main Process F la re  & Re l i e f  (Unit 91) 

o Fly Ash Removal and StoraEe (Unit 92) 

o SlaE Removal and Storage (Unit 94) 

This sec t ion  wi l l  descr ibe  the u t i l i t y  and o f f s l t e  support systems 

e s s e n t i a l  to the operat ion of the p lan t .  

Plant. and Potable Water System 

The block flow diagram shown in  YiEure 1-11 schemat ica l ly  represen ts  

the d i s t r i b u t i o n  of the average da i l y  water use for  the p lan t .  

1-48 
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C, Potable water i s  required £or dr inking water supply and s a n i t a r y  

se rv ices  inc luding showers. City of  Phi lade lphia  - Water Department 

supply is  the exc lus lve  source of  potable  water.  All p lant  water 

requirements are  supplied from the o n - s i t e ,  Delaware River water 
t reatment  system. 

The process flow d£asram shown in  Figure 1-12 schemat ica l ly  

represen ts  the plant  makeup water t reatment  system (Unit  84). All  

glow ra t e s  shown are based on normal two gasi£1er operat£on a t  100Z 

design capac i ty .  Plant water is  drawn from the Delaware River .  An 

in take  s t r u c t u r e  is  provided with a bar screen to remove s t i c k s ,  

leaves and o the r  large debris  £rom the water.  This debriq i s  

co l l ec t ed  in  • duspsCer and removed as t rash .  Trave l l ing  water 

screens are provided to remove smal ler  p a r t i c l e s  down Co 

approximately 3/8 inch size~ and are provided with ms automatic 

screen backwash system. Backwashed debr is  i s  d i r ec t ed  Co a 

dewatering chamber - the water being drained back to :he in take  

s t r u c t u r e .  River r ace r  pumps convey water Co the reac tor /c la r~££mr .  

Three 50 percent  design capaci ty  pumps are provided, ~ operat ing 
and one spare.  

Chlorine so lu t ion  is  i n j ec t ed  in to  the common r i v e r  ~ c e r  pump 

discharse  header ,  l~ver  r a t e r  en te r s  the cen.~4r ~ e l l  of  the 

r e a c t o r / c l a r t £ i e r  vhere iC is  ~ x e d  with r e c i r c u l a t e d  sludge and 

coasulant .  Water proceeds through a £1occulacion zone vhere • 

flocculauC (or  co4gulanc aid) i s  added. The water  r i s e s  up through 

the sludsa blanket  for  c l a r i £ i c a c i o n .  The c l a r i f l e r  over f lov  feeds 

the g rav i ty  f i l t e r s  for  removal of  any f ine  a ~ t e r i a l .  The f i l t e r s  

are  provided Ir~ch an In t eg ra l  backwash system. A f i l t e r e d  water 

s torage  tank i s  provided to hold appcox~u te ly  30 minutes supply a t  

design ~low. Three 50 percent  deoign capac i ty  ~ i l t e r e d  water  pu~pa 

supply the process p lan t .  

Y i l t e red  water d i r e c t l y  from the f i l t e r s  i s  fed by g r a v i t y  Co the 

process coolfng water sysCom. All  ocher p~ant s e r v i c u  a re  suppl ied 
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1 . 1 1 . 2  

by the filtered water pumps. Filtered water is provided to the air 

separation plant cooling water system, to the GKT gasifler quench 

system, to the GKT wash water system, to the boiler feedwater makeup 

d e m l n e r a l i z e r  system,  to  the  S t r e t f o r d  p l a n t ,  t o  the  r i v e r  water 

c h l o r i n e  e j e c t o r  and to  the  v a r i o u s  i n - p l a n t  u s e r s  such as the water 

and wastewater  treatment makeup chemical tanks .  

u o o l l n ~  Water S y s t e m -  P r o c e s s  Plan~ 

The process  f low diagram shown in  Figure 1-1~  r e p r e s e n t s  the c o o l i n g  

water  system (Unit  81) f o r  the process  p l a n t .  A c i r c u l a t i n g  water 

sys tem i s  provided to  supply  c o o l i n g  water u s e r s  i n  Unit  30-GKT coal  

gasification plant, Unit 72-GKT wash water system, Unit ~2-Stretford 

plant, Unit 4 4 - N i t t e t u  plant, Unit 62-product gas compression~ plant 

a i r  compressor and ocher smal l er  use  s e r v i c e  a r e a s .  

A t h r e e - c e l l  mechanical  draf~  c o o l i n g  tower wi th  i n t e g r a l  c o l d - w e l l  

and h o t - w e l l  i s  provided to  normally  d i s s i p a t e  approximate ly  

220 m i l l i o n  Btu/hr.  Hot water re turn  ( l l0OF summer temperature)  i s  

d e l i v e r e d  from the hot  w e l l  to  the top of  the c o o l i n g  tower.  Water 

i s  coo l ed  by evaporat ion  o f  approx~anately 2 .5  percent  of  the 

c i r c u l a t i n g  f low to  y i e l d  85oF water (8m~mer c o n d i t i o n s )  at  the co ld  

w e l l .  Makeup water from Uni t  84 (Plant  and PoCahle Makeup Water 

System) i8 a u t o m a t i c a l l y  added to  the co ld  w e l l  by l e v e l  c o n t r o l .  

Steam hlowdown a l s o  s e r v e s  as makeup water to  the c i r c u l a t i n g  

sys tem.  Four process  co ld  w e l l  pumps are prov ided ,  three operat ing  

aud one spare ,  to  supply  c o o l i n g  water to  the i n d i v i d u a l  users  

~hroughout the process  p l a n t .  A l l  c o o l i n g  water ~s normally  

re turned  to  the c o o l i n g  tower with the e x c e p t i o n  o f  10 gpm used for  

polymer dos lng  in  Unit  72 and i n t e r m i t t e n t  f lows  used for  sea l  p o t s ,  

qu ick  s e a l  v a l v e s  and the gas ho lder  s ea l  in  Uni t  30.  

Makeup water for the c i r c u l a t i n g  water system i s  t r e a t e d  Delaware 

River  water which has been screened ,  c l a r i f i e d  and f i l t e r e d .  

Coa l ing  tower blowdown i s  r egu la ted  v i a  a c o n d u c t i v i t y  c o n t r o l l e r  
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such that the normal operat ing  cycles  of  concentra t ion  i s  6 .0 .  At 

6 .0  concentrat ions ,  the c i r c u l a t i n g  water i s  genera l ly  balanced 

( i . e . ,  does not e x h i b i t  corros iveness  or s ca l e - formlng  tendencies ) ,  

or has a s l i g h t  sca le - forming  tendency. A s c a l e  inh ib i tor  feed 

system is  provided for  maintaining a s l i g h t  r e s i d u a l  inh ib i tor  

concentrat ion to prevent sca le  depos i t ion  on heat  transfer  sur faces .  

For microbio log ica l  contamination contro l ,  shock treatment using 

chlor ine  gas i s  provided.  Chlorine gas i s  suppl ied  £romone-ton 

containers  v ia  a manifo ld  to  the process c o o l i n g  tower chlor inator .  

A chlorine  res idual  analyzer  provides a s i g n a l  to  control  chlorlno 

gas £1ow to the ch lor ine  e j ec tor .  Motive and d i l u t i o n  water i s  

supplied to  the e j e c t o r  by a booster pump. A t o t a l  chlorine  

res idual  of  0 . 1 4 m ~ / 1  for  a contact period o£ two hours i s  to be 

pract iced,  repeated as necessary ,  one to s evera l  times per day. 

Manual, iu~ermlttent  feed o f  biodispersant  ~o loosen  up slime 

depos i t s  i s  pract iced  severa l  times per year.  

Cooling tower blowdown i s  discharged through a monitoring s t a t i o n  in  

Unit  74 - wastewater treatment system and then d i r e c t l y  to the 

Delaware River.  ~n the f i n a l  design phase, water consumers such as 

g a s l f l e r  quench water,  coal  dust suppression water,  e t c .  may be 

suppl ied £rom the c i r c u l a t i n g  water loop,  thereby el~aninating the 

need for a d irect  c o o l i n g  tower bldwdo~n d i scharge .  

Steam~ Condensate, and Bo i l er  Feedwater S ~ a t ~  

The process flow diagram shown in Figure 1-14 schemat ica l ly  

represents  the steam, condensate and b o i l e r  £eedwater system 

(Unit  82) .  Under normal, f u l l  load, t w o - g a s l f i e r  operation,  

s u f f i c i e n t  steam i s  generated by the two g a s i £ i e r s  to  support aI1 

process and plant u s e r s ,  a~proxlmately 55 percent  og the power 

required for a ir  s eparat i cn  plant a i r  #ompresslon and 100 percent o£ 

the power required got  p~oduct gas compression. An aux i l i ary  b o i l e r  

provides  steam to supplen, ent the normal g a s l f l e r  steam supply as 
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required for  system sCartups, heaClng during ga s i£ i e r  shutdowns, and 

£or equlpmenC t r ac ing .  
i 

The g a s i f i e r  unlCa generate  two pressure  l e v e l s  o£ steam - 28 ps lg ,  

s a t u r a t e d |  low pressure  (L.P.)  steam from the g a s l f l e r  j acke t  and 

925 psigs s a tu ra t ad ,  high pressure  (H.P.) steam from the gasi£1er  

waste beat  ~ o i l e r .  R~P. steam is  used for  a i r  separa t ion  plant  a i r  

compression and leC down to supply in te rmedia te  pressure  steam a t  

515 ps ig ,  100 ps ig  and 50 psig l eve l s  for  process  users .  The 

a u x i l i a r y  b o i l e r ,  generat ing 150 ps lg  steam, supplements lower steam 
leve l s  as requi red .  

H.P. sa tu ra ted  steam aC 925 ps lg  and 537oF i s  generated in the 

g a s l f l e r  waste heat b o i l e r .  Over 80 percent  o£ the H.P. steam i s  

fed to the a£r  separa t ion  plant  a i r  compressor tu rb ine .  The 

remaining H.P. steam is  l e t  down c:~ in te rmedia te  pressure  l e v e l s .  

The 515 ps lg  steam i s  used in th.~ product gas dehydrat ion r e b o i l e r  

and the 100 psig steam is  used in the N i t t e t u  steam e j e c t o r .  The 

50 pslg steam is  used in the S t re t£ord  sul£ur  mel te r ,  £or steam 

t rac lng ,  and i n t e r m i t t e n t l y  gor the $ t r e t f o r d  s t a r t - u p  hea t e r .  Gas 

dehydrat ion r e b o i l e r  condensate i s  de -p ressu r i zed  in a f l a sh  drum to 

recover  approximately 20 percent  of  the condensate glow as steam, a t  

the 50 ps lg  l e v e l .  In termedia te  steam pressure  l e v e l s  o£ 100 psig 

and l ess  are supplemented as necessary  by steam generated in the 
a u x i l i a r y  b o i l e r .  

L.P.  sa tu ra ted  steam a t  28 ps£g and 272oF i s  generated "n the 

g a s i f l e r  j a cke t .  About 8 percent  of  the L.P. steam is  u t i l i z e d  as 

reac tan t  steam in the gas£f icac ion  process and about 16 percent  i s  

u t i l i z e d  in the deaeraclng hea te r .  A small po r t ion  of the L.P. 

steam is  used for  apace heaClng; howeverj the major l ty  of  the L.P. 

s t e m ,  approximately 75 percent ,  i s  used to power the product gas 

compressor tu rb ines .  The 28 pslg steam is  superheated in  a heat  

exchanF.er be fore  being de l ive red  to the gas compressor curblne8 (net  

o f  25 ps ig  to  compressor t u rb ines ) .  
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Under normal operat ing cond£t lons ,  85 percent or more of  the t o t a l  

steam generated i s  returned as condensate for b o i l e r  feedwater. 

Condensate pumps are provided at the condensers ~or both the product 

gas compressor turbines  and the a i r  seperat lon plant compressor 

turbines  to convey condensate to the condensate s torage  tank. Three 

50 percent capacity  main condensate pumps convey condensate to the 

deaerating heater .  Cycle l o s s e s  are made up by demineralized water 

£ed from the demineralized water storage tank. 

Makeup water for b o i l e r  £eedwater i s  treated Delaware River water 

which has been screened,  c l a r i f i e d ,  f i l t e r e d  end demlneralized.  Two 

50 percent demineral izer tra ins  each c o n s i s t i n g  o£ a carbon £ i l t e r ,  

ca t ion  exchanger and anion exchanger are provided.  One tra in  

normally operates ,  whi le  the second i s  being regenerated and placed 

in the standby mode. With 85 percent o£ the t o t a l  generated steam 

returned as condensate,  one demineralizer t ra in  operates  at  

approx~nately 25 percent capaci ty .  The demineral lzer  tra ins  are 

s ized  such that  in emergencles,  when contaminated condensate i s  

dumped, a l l  b o i l e r  £eedwater for one gas£ f i er  un i t  can be supplied 

by denLinerallzed makeup water u t i l i z i n g  both t ra ins .  Near zero 

s o l i d s  ra ter  qua l i ty  i s  s p e c i f i e d  for g a s l f i e r  steam generat ion and 

d i c t a t e s  the BFW treatment philosophy for pH control  and oxygen 

scavenging.  Chemical feed systems are provided to  feed anunonla 

s o l u t i o n  for pH contro l  and hydrazlne s o l u t i o n  for  oxygen 

scavenging.  An emergency phosphate s o l u t i o n  feed system i s  provided 
in  the event of  BFW conLaminaCion. 

For maxim,-- £1ex ib i l lCy ,  e s p e c i a l l y  during weekend operat ion,  three 

50 percent capacity  L.P. b o i l e r  feed~,ater pumps and three 50 percent 

capacity  H.P. b o i l e r  £eedwater pumps are provided to  convey b o i l e r  

£eedwater to the re spec t ive  L.P. and H.P. s t e a s  druns in the 

g a s i £ i e r  u n i t s .  
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1.11.4 Other P l an t  U t i l i t y  Support Systems 

o F i rewa te r  System (Unit 83) ~ ~  ~, 

A sepa ra t e  f i r e  water  p r o t e c t i o n  system i s  provided fo r  the 

g a s i f i c a t i o n  f a c i l i t y .  The f i r e  p r o t e c t i o n  system c o n s i s t s  o f  

two f i r e  water p~lmps (One e l e c t r i c  dr iven  and one d i e s e l  

d r i v e n ) ,  a f i r e  water  jockey pump, a f i r e  water s to rage  tank,  

and an undersround p ip ing  loop serv ing  f i r e  hydrants  arouad 

each major p lan t  f a c i l i t i e s .  

During normal ope ra t ion ,  r i v e r  water is  the  primary source o f  

supply to  the system. A d i e s e l  dr iven  boos t e r  pucrp, Caklng 

s u c t i o n  from a 35,000 g a l l o n  s to rage  tank,  r e p r e s e n t s  an 

a u x i l i a r y  source o f  f i r e  p r o t e c t i o n .  The s to rage  tank i s  fed 

from the c i t y  main. The f i r e  water  system p res su re  i s  

mainta ined  a t  a minimum of  123 ps lg  by the f i r e  water  jockey 

pump. 

o Plane and Ins t rument  Air (Uni t  85) 

The g a s i f i c a t i o n  p l an t  r e q u i r e s  ins t rument  a i r s  p l a n t  a i r  and a 

supply of  n i t rogen  for  purging equipment.  

During normal ope ra t ion ,  u t i l i ~ y  a i r  compressors supply a i r  a t  

125 ps ig  for  p l a n t  and ins t rument  a i r  s e r v i c e s .  The a i r  d r i ed  

to a dew po in t  o f  -40oF in a f u l l y  au to~a t i c  d e s i c c a n t  type 

d rye r .  

o Sever and San i ta ry  Drains (Uni t  86) 

San i t a ry  sever  wastes from the  g a s i f i c a t i o n  f a c i l i t y  v i i i  be 

d i r e c t e d  to the City of  P h i l a d e l p h i a  s a n i t a r y  sewer system. 

T i e - i n  i n to  the P h i l a d e l p h i a  s a n i t a r y  sewer system fo r  the  

Rivers ide  s i t e  s h a l l  be a t  Beach S t r e e t  in  accordance wi th  the  

City r e s u l a t i o u s .  A flow moni tor  and sampling chamber s h a l l  be 

C 
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const ructed  for  the excess wash water seream in accordance to  

C~ty r egu la t ions .  

Storm va te r  from the gas iEica t lon  f a c i l i t y  r i l l  normally be 

dlscharged d£recCly in to  the Delaware River.  Storm drainage 

sha l l  be d ive r t ed  around coal  and ash p~le s torage  areas Co 

prevent i t  from being contaminated. 

Storm drainase from ~te process area~ where the poCenClal 

ex i s t s  for  chemical leaks or s p i l l s ,  sha l l  be routed Co a 

runoff  monltor£ns pond before  d lscharse .  A valve  sha l l  be 

provided in the pond d ischarse  l lne  to be closed i f  an 

acc iden ta l  leak or s p i l l  is  de tec ted .  

o A~illAfT..Steam Generation (UnlC 87) 

A 20,000 lb /hr  water-cube packase b o i l e r  i s  provided for  

back-up s t e m u g e n e r a t i u s  capaci ty  for  the g a s l f l c a c i o n  

f a c i l i t y .  The b o i l e r  w i l l  net  norz~l ly  operate  buc wi l l  

provide 150 pslg sa tu ra ted  steam fo r  steam crac lug ,  apace 

heaClna, and o ther  c r i t i c a l  services during p lan t  shutdmms, 

s t a r t -ups ,  or turndowns. The bo i l e r  i s  designed Co accommodate 

the f i r i n g  of e i t h e r  medium-BCu producer f a s t  i f  ava i lab le ,  or  

fue l  o i l .  Fuel o l l  g i l l  be used duriu8 scare-up or shutdown 

vhenmedium-Btu gas i s  not ava i lab le .  

l 

1.11.5 ¥!~nt Offs l t e  Support Systems 

o Main Process Flare & Rel ief  ~Unit 91~ 

A main process f la re  and r e l i e f  eyace: is  required for the 

gas i f ica t ion p lant  to ven~ :adius-Dtu gas during enarge~cy 

shutdowns. The process f la re  is also required to vent produce: 

g88 durlnK reduced consumer deuand per iods .  The recount of  

producer gin8 vented can be minimized, however, by m t i n t a i n ~  

good c c ~ J n l c a c i o n  beL-~een the gasLflcaC£on p lan t  and the 

. .  4 



consumers. Normally, the saa i£1cat ion p lan t  i s  turned down 

p r io r  to an an t i c ipa t ed  consumer producer gas cu t -back .  

The main process w i l l  be s ized to accommodate a t o t a l  plant  

emergency shutdown a t  the 20 b i l l i o n  Btu/day r a t a .  The man  

process f l a r e  system includes  the following i tems: 

a. Flare s tack 

b. Guyed supports 

c.  Flare burner  t i p  and f l a r e  stack a l l o y  s ec t i on  

d. Burner a n c i U i a r l e s  such as p i lo t  and i g n i t o r  tubes 

e.  Flmne f ron t  gene ra to r  panel for p i l o t  ~ n i t i o n  

f .  Nolecular sea l  to prevent  a i r  d i f f u s i o n  back In to  the 

f l a r e  system 

K- Flare knock-out drum and puap for  condensate c o l l e c t i o n  

A mlniuua dimnetar g lare  s tack of  30 in.  i s  r equ i red  to  

acconmodate a t o t a l  g a s i f i c a t i o n  plant  blowdown. The f l a r e  

s tack for  the GET p lan t  i s  e levated  50 f e e t  above K-fade to 

minimize the dmager o f  high hea t  r ad i a t ion  ~om the f l a r e  f lmm 

to personnel in  the a rea .  The hish f l a r e  e l e v a t i o n  a lso  aids 

the d ispers ion  of  combustion S a n s  / a t e  the a ~ s p h a r e .  The 

dlmseter  of  the s a f e t y  c i r c l e  (440 Beu/hr /~t  2 r a d i a t i o n  

ln teus i tT)  for  a 20 b i l l i o n  Btulday flame vould be 

approxinately  280 fee t .  Outside the sa fe r7  c i r c l e  j a s i f i c a t i o n  

p lan t  personnel could ~emaia fo r  an inda f in£ te  per iod dur/ng a 

major plant  bloudotm without  any heat  r a d i a t i o n  dtecmLfort .  
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Rel i e f  headers  Co th, s f l a r e  system arc  provided a t  s eve ra l  

points  wi th in  the g a s i f i c a t i o n  p lan t .  The follcmluS r e l i e ~  

headers  a re  recoumended for  the gas i f in£tLon f a e i l i ~ t  

o U p s t r e m  of  C~T gas ho lde r s  

o Dcc~ustream of ~ 8as ho lders  

o Dmmstream of StreCford Desulfur izacion Unit 

o Producer 8as l ine  exiCing b a t t e r y  l inlCs 

For the f l a r e  stack a n o l e c u l a r  sea l  i u sea l l ed  t u u d i n C e l y  

belcnw the f l a r e  t ip  is recommended Co prevent atmospheric a i r  

from en te r in8  the f l a re  aCack. The use of  a no lecu lac  sea l  

a l a s  reduces  the amount of  uiCroseu required for  s tack  purginE. 

Fly AshP.emoval and Storese  (Unit  92) 

The main purpose of  the f l y  ash reaoval  system in to  remove f l y  

ash sludge aeneretod in the Wash I/seer YreameuC Unit ,  on a 

couciuuous bas i s .  The 50 percen t  moisture  f l y  ash cake 

d i scharsed  from the ro t a ry  vacuum f i l t e r s  is  couveyed Co the 

coal  feed pu lve r ize r  t o :  r e c y c l e  or to a Ceapo:ary s t azase  

enc losure  for  disposal .  Zhe convey/aS system is  desilpsed Co 

r e c y c l e  a maztmm of  50 pecceuC o!  USe f l y  ash cake to  Use c~al  

pu lvez iners .  Xf the cake i s  not  r ecyc led ,  USe t o t a l  f l y  ash 

produced is  conveTed to 8eorase .  

The msount and ccxq, oaiClou of f l y  ash discharlled from the 

8asifLr.at:inn plant, via Ooie 92 is shmm belov Eor the 

now-recycle and the 50 pe rcen t  r e cyc l e  casass 

NgW-Recyc le Case 50Z Le e l  Case 

rlovratep 1TD 345 202 

C o s ~ s i t i o n ,  ~r~ 

Carbon 30.93 26.46 

Ash 19.07 23.54 

Water SO.O0 SO.O0 
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One f l y  ash conveying system i s  r equ i red  to serve both 

g a s i £ i e r s .  Both ro ta ry  vacuum f i l t e r s  discharge f l y  ash cake 

onto a b e l t  conveyer which e l e v a t e s  the mater ia l  to a m a t e r i a l  

d iv ide r .  One stream is  d i r e c t e d  to  a covered enclosure  £or 

s torage  and the other  stream i s  d i r e c t e d  for  recyc le  to  the 

coal  p u l v e r i z e r .  The r ecyc le  system comprises f ive  b e l t  

conveyors.  The storage sys t e~  comprises four b e l t  conveyors 

and a t r i p p e r ,  they are in tegra ted  toge the r  to a l l ~ m a t e r i a l  

to be depos l t ed  on a s e l e c t i v e  b a s i s ,  over the e n t i r e  p lan t  
area o£ the enclosure .  

In the s to rage  system, the f l y  ash mater£~! wi l l  be =emoved by 

a f ron t  end loader .  The f ron t  end loader  t r ans fe r s  the 

mate r i a l  onto a b e l t  conveyor which conveys the mate r ia l  to  a 

t r u c k / r a i l c a r  loader  s~etion ou t s ide  the bui ld ing .  The b e l t  

conveyor e l e v a t e s  the f l y  ash and d ischarges  in to  a surge 

hopper ou t s ide  the bui lding above the r a i l  t racks ,  fo r  r a i l  or  

~ruck removal. The hopper d ischarges  by means o£ r o t a r y  feed 
va lve .  

SIaR Removal an4 Storage (Unit 9&) 

The main purpose of  the s lag conveying and storage system i s  to  

remove, on a continuous bas i s ,  s lag  produced by the GKT 

g a s i g i c a t l o n ' u n i t .  The slag i s  t r anspor ted  from the GKT u n i t  

to a s lag s to rage  enclosure.  Subsequently,  the s lag i s  removed 

from th i s  enc losure  on a batch b a s i s  and deposi ted in e i t h e r  a 

truck or r a i l c a r .  The amount o£ s lag  generated v a r i e s  with the 

£1y ash r ecyc l e  race  - i t  i s  33 tpd a t  0 percent  r ecyc le  and 

48 tpd a t  50 percent  recycle  r e s p e c t i v e l y .  The g a s i £ i c a t l o n  

slag has the fol lowing c h a r a c t e r i s t i c s :  

Bulk Densi ty ,  l b / £ t . 3  

Moisture Content,  WtX 

Ma~:inmm P a r t i c l e  Size,  in. 

75 

1 5  

1 / 4  

1 - 5 8  
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One slag c~nveyiD5 system is  required to serve both 8as l f l ers .  

Each 8 a s i f i e r  w i l l  d i s c h a r g e  s lag  o n t o  a b e l t  conveyor .  The 

m a t e r i a l ,  c a r r i e d  by the~e  two conveyors ,  o p e r a t i n g  in  

p a r a l l e l ,  i s  d e p o s i t e d  onto  a co~aon c o n v e y i n  E system which 

e v e n t u a l l y  d i s c h a r g e s  i n t o  a c,~vered s toraEe  e n c l o s u r e .  The 

common convey ing  system comprises four  b e l t  conveyors  and a 

t~ipper. They are integrated together to allow material to be 

d e p o s i t e d ,  on a s e l e c t i v e  b a s i s ,  over the  e n t i r e  p lan  area o f  

the  e n c l o s u r e .  

The s l a g  m a t e r i a l  w£1]. be removed from s t o r a g e  by a front  end 

l oader .  The f r o n t  end loader  d i s charges  the  s laE onto  a b e l t  

conveyor .  The b e l t  conveyor  then f eeds  a screw conveyor by 

means o£ a t r a n s f e r  c h u t e .  The screw conveyor  t r a n s f e r s  s l a g  

i n t o  a surge bopper above the  r a i l  t r a c k s  for  r a i l  or truck 

removal.  

1.12 LABOII, RAW MATERIALS, AND UTILITY REQUIBEME~S 

Summarlzed in  Table 1-5  i s  the  labor ,  raw m a t e r i a l s ,  and u t i l i t y  

requirements  for  the  o p e r a t i o n  o f  the PGW c o a l  8 a a i f £ c a t i o n  p l a n t .  

The opera t ing  labor  requirement  i s  based on t h e  e s t i m a t e s  sh~dn in  

Table 1-6 for  each i n d i v i d u a l  u n i t  or area .  
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TABLE I-5 

A_I~3AL RAM M ATRnTALSe UTTT,TTY w LABORe A~BY-PRODUCT SUI4MARy(1) 

(PGW Coal CesiEication Plant, 20.58 x 109 Btu/day) 

On-StreamFacto_r 
0.8  

Raw Materials 

As Received Coal 
Stratford Chemlcals(2) 

Wa_..~.~ce=(3) 
C i t y ~ a t e t  
River Water Consumed 
Sanitary Sewer O£scharge 
River Water Used and Returned 

329,376 Con/year 
104,420 lb /year  

136,761 14Whr/year 

3.212 l a f g a l / y e a r  
308.73214~8al/year 

34.106 ~ q g a l / y e a r  
101.120 MMgal/year 

None 

14 men/shlft  3 shl f ts /day 
plus 3 men/shift  1 sh i f t /day  

BT_.p r c~tuc ts.(4) 

Slag 
~ly Ash 
Molten Sulfur 

14,016 ton/year  
58,984 ton/year  
7,972 ton/year  

!loj e,." 

(1) 50Z f ly  ash recyc le  case 
(2) Stratford chemicals at  $6.45/1b. Approximately ten addi t ional  u t i l i t y  

chemicals are required for treatment of makeup water, cooling water,  boi le r  
fee~water and wastewater at an annual cost  of $482,000. 

(3) City Water $1.05/1000 gallons 

(4) 

River Water consumed 
Sanitary Sewer Discharge 
River Water Used and 'Returned 
Slag and f ly  ash disposal cost aC 
Saleable molten sulfur  credi t  at 

$0.06/1000 gallons 
$0.60/1000 gallons 
$0.0006/i~G &al1==~ 
$4-61ton 
$110-125/ton 
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TABLE 1-6 

Op_RPATTIqG ~AKOR REqUIREME~S 

(PGW Coal Gas iE ica t i on  P lan t ,  20.58 x 109 Btu /day)  

Coal H a ~ d l i ~  

Coal P repa ra t i on  

GET Gas£f£cat lon 

Oxysen P l a n t  

S t r a t £ o r d  & ~ i t t e t u  I u c i u e r a t £ o n  

Gas Compression a Dehydrat ion 

Water Treatment 

U t i l i t i e s  

A u x i l i a r y B o i l e r  

O££si tes  - ash a s lag  hand l ing  

~en /Sh i£ t  

3 

1 

5 

2 

1 

1 

1 

1 

1 

1 

Shlf ts lDa¥ 

1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

C 
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2.0 DESCRIPTION OF THE RNVIROHMSHT 

The s i t e  i s  the 43-acre Riverside S i t e ,  shown on Fisure 2-1,  now 

cleared and vacant, adjacent to  Conrail'8 Port  Richmond Terminal. 

Areas phlch vere s tudied for  the purpose o f  e s t a b l i s h l n s  

envirom.~ental beee l iue  condit ions  and contr ibut ing  co the project  

conceptua$ ~esi~;a included the project  81te,  the primary study area 

CFiKure 2-2) and other 8e lected areas.  The primary study area 

includes  the s i t e ,  the p ipe l ine  corridor and i t 8  users ,  and the 

Pennsylvania area w~thin a one-mile radius o f  the s i t e .  The other 

s e l ec t ed  areas are those for which there were data ~el.evant to the 

assessment, but the boundaries 0£ ghlch did not colncid~ exact ly  

with  the primary study area. Examples o£ the l a t t e r  are s t a t i s t i c s  

£0r the City o f  Phi ladelphia  and se lec ted  c~nsu8 tract8  which were 

used in the demographlc, socioeconomic, ~fi~ a l r  qual i ty  analyses.  

The general methods and approach employed to character ize  the 

e z i s t i n 8  environment para l l e l ed  those out l ined i n  the U.S. EPA's 

Envlronme~'tal Impact Assessment Guide l ines ( l )  end Department o f  

Kneray Guidelines.  (2) Part icular  methods employed to  characterize 

the enls t in8  environment ate i d e n t i f i e d  in the appropriate portions 

o f  the text .  

2.1 

Host basel ine information for  th ls  assessment was developed from 

e z i s t l n  K avai lable  information.  Fie ld  work was l imited  to b r i e f  

ground reconnaissance designed to measure no i se  l e v e l s ,  observe 

e x i s t i n g  eco log ica l  and surface conditions f i rs thand,  and verlgy the" 

type and condit ion o f  s tructures  in the v i c i n i t y  o£ s i t e  and the 

p ipe l ine .  

PRYSICAL KNVIRONI4SNT 

This sect ion descr ibes  the general physical  condi t ions  that e x i s t  at  

the s l t e  and in the v i c i n i t y  o f  the primary study area prior to  the 
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Top: Overhead view of the "L" shaped 
site, for the PGW coal gasification 
plant. (795 is visible in the upper 
portion) 

. F " . .  o • . .." 

. . /  

.iddl.: South.st view o~ ~ite. 7 ~ (i 
~The Benjamin Franklin Bridge is ~= 
visible in the uppex r~ht) ~. "~ 

~ .  £'I~|, OF pllll~ ~'E'%'~111~ 

Figure 2-I 
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2.1 .1  

2 .1 .2  

i n l t l a t i o n  of cons t ruc t ion  of the proposed p r o j e c t .  Included he re ln  

a te  c h a r a c t e r i z a t i o n s  of  s i t e  geology, hydrology,  c l imate and 

meteorologic cond i t ions ,  and a i r  qua l i t y .  Ex i s t ing  noise l eve l s  a re  

addressed in  Sect ion 2 .3 .3 .  

guvlronmental Se t t in~  

The Rivers ide s i t e  shown in  the a e r i a l  photographs on Yigure 2-1 i s  

located on the r i g h t  bank o£ the Delaware River in  nor theas t  

Ph£1adelph£a a t  approximately 39o58w18"H and 75o07100"W. The s i t e  

i s  an abandoned and g i l l e d  p ie r  a rea  tha t  i s  par t  o£ an i n d u s t r i a l  

cor r idor  between the r i v e r  and I n t e r s t a t e  Route 1-95. Camden, New 

3ersey and an indus t~ ia l l zed  i s land  (Pe t ty  I s land)  located in the 

Nee Je r sey  por t ion  of  the r i v e r  are  v i s i b l e  from the s i t e .  The s i t e  

was se lec ted  £rom a number of a l t e r n a t i v e s  de~crlbed in the pro~ect 

f e a s i b i l i t y  study (3) on the bas is  o£ loca t ion  in  r e l a t i o n  to the 

product gas use r s ,  s i ze  and a v a i l a b i l i t y ,  and environmental impacts.  

At present ,  Ph i lade lph ia  Gas Works is  nego t l a t ing  to purchase the 

s£te from the present  owner, a p r iva te  t r u s t .  

Conspicuous f ea tu res  of the s i t e  are  rough grading,  rubble ,  l i t t e r ,  

and r a the r  un i£omweedy  vege ta t ion .  Conspicuous fea tu res  of nearby 

areas are t a l l  i n d u s t r i a l  s t r u c t u r e s ,  abandoned s t r u c t u r e s  and 

ru ins ,  noise  £romRoute 1-95, coal handling £ a c i l l t i e s ,  and an 

extensive r a i l  terminal  which includes Por t  Richmond. Res iden t i a l  

areas are  e f £ e c t l v e l y  i so la ted  from the s i t e  by e levated  Route 1-95. 

Geolo~,y 

The plant  s i t e  i s  located in the Coastal P la ln  Physlographic 

Province.  (&) In southeas tern  Pennsylvania,  t h i s  F o v l n c e  i s  

charac te r ized  by a gen t ly  sloping sur£ace between the Fa l l  Line, 

which bounds the Piedmont Province to the nor thwest ,  and the 

Delaware River.  Land su~£ace r i s e s  from sea l eve l  a t  the r i v e r  to 
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an e l e v a t i o n  of about 40 f e e t  (12.2 meters )  a t  the  Yal l  Line and i s  

l o c a l l y  inc i sed  by va r ious  dralnageways.  Maximum e l e v a t i o n  a t  the  

p r o j e c t  s i t e  i s  about 10 f e e t .  

During per iods  o f  g l a c i a t i o n ,  the  a n c e s t r a l  Delaware River  cut  deep 

channels  i n to  the unde r ly ing  c r y s t a l l i n e  basement rocks .  When the  

g l a c i a l  epoch ended, f loodwaters  g i l l e d  these  o lde r  channels  wi th  

g l a c i a l  outwaah c o n s l s t i n g m a l n l y  of  sand and g r a v e l .  These o lder  

g l ac lo£1uv la l  depos i t s  have been,  in  tu rn ,  eroded by the  r i v e r  and 

mantled by more r e c e n t  f l o o d p l a i n  depos i t s  of  s i l t  and c l ay .  At the  

s i t e ,  these  f l o o d p l a l n d e p o s l t s  have been covered by a l aye r  of  f i l l  

m a t e r i a l .  A geo log ica l  map i s  p resen ted  as F igure  2-3.  A 

gene ra l i zed  geologic  c r o s s - s e c t i o n  through the  s i t e  i s  p resen ted  in  

F igure  2-4.  

S t r a t i g r aphy :  As shown on ¥igure 2-4, the  s i t e  £s u n d e r l a i n  by a 

l aye r  o£ f i l l  m a t e r i a l  ranging from a few f e e t  a t  i t s  nor thwes t  

boundary to as much as 20 f e e t  (6.1 meters)  in  th ickness  where p i e r  

i n l e t s  have been f i l l e d .  This  f i l l  l ayer  i s  u n d e r l a i u  by Quaternary 

f l o o d p l a i n  depos i t s  (mainly organic  s i l t s )  which range up to  40 f e e t  

(12.2 meters )  in  t h l e k n e s s . ( 5 )  At the  edge of  the r i v e r  channel ,  a 

wedge of  f l u v l a l l y  depos i t ed  sands and c lays  be longing  to  the  

Rari~an Formation of  the  Cretaceous Per iod u n d e r l i e s  the  qua te rnary  

d e p o s i t s  and th ickens  to  the  sou theas t .  On the  nor thwes te rn  h a l f  o£ 

the  s i t e ,  the  ~uaternary  f l o o d p l a i n  depos i t s  m~'y be u n d e r l a i n  by as 

much as 20 f e e t  (6.1 meters )  o f  P l e i s t o c e n e  aau~ and grave l  

be longing to the  Cape May Yormation. The bedrock c o n s i s t s  of a 

medium to coarse ly  c r y s t a l l i n e  mica s c h i s t  to  mica gne i ss  be longing 

to  the  pre-Cretaceous Uissahlckon Formation.  The bedrock sur face  

ranges from 20 (12.2) to  50 f e e t  (15.2 meters )  i n  depth and dips  to  

the  sou theas t  a t  a Eradient  o£ approximately  60 f e e t  per  mi le  

(11.4 m e t e r s / k i l o m e t e r ) .  (5) 
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Struc turq :  The s i t e  reg ion  l l e s  on the southeas t  f lank o£ the 

Appalachian Basln. The la rge  scale  s t r u c t u r a l  £eatures o£ th i s  

bas in  run from Alabszaa to Hew gnKland. Through Pennsylvania the 

axis  of the basin s t r i k e s  approxlmately no r theas t .  Bedding in the 

zeglon o£ the 8£te Keneral ly  follows the s t r£ke o£ the bas in  

(nor theas t )  and dips southeas t .  (5) 

The c r y s t a l l i n e  bedrock in  the Ph i lade lph ia  area  is  both folded and 

j o i n t e d .  Both larg~ - and smal l - sca le  fo ld ing  are  common with axes 

gene ra l ly  p a r a l l e l  to the reglona~ t rend ( n o r t h e a s t - s o u t h ~ s t ) .  

Joint lnK i s  i r r e s u l a r  with i n t e r s e c t i n g  j o l n t  se t s  resu l t inK in  

breakaKe into  polyKonal b locks . (6)  

Fault luR and Se lsmlc i ty :  Minor f a u l t l n  K is  common in the bedrock 

under ly lu  K th~ s i t e  a rea .  These f a u l t s  are  gene ra l ly  p a r a l l e l  to 

the £oldlnK in the a rea  ( i . e . ,  nor theas t - sou thwes t ) .  Many o£ these 

f a u l t s  are g i l l e d  and hea led . (6 )  Major £aul t  t r a c e s ,  a lso t rending 

nor theas t - southwes t ,  a re  located nor th  and west og the Ph i lade lph la  

a rea .  The c lo se s t  major f a u l t  i s  the Huntingdon Valley Fau l t  which 

i s  about nine miles  (14.5 k~lometers) nor th  of the s£te a t  i t s  

c l o s e s t  approach.(6) Recently i t  has been suKgested tha t  th i s  f a u l t  

be c l a s s i f i e d  as an a c t i v e  f a u l t  based on the earthquake a c t i v i t y  in 

the  no~thern Phi lade lph ia  Area in  March 1980.(7) However, t h i s  

hypothesis  i8 cu r r en t l~  unsupported by d i r e c t  evidence or data  from 

seismic ins t rumenta t ion  and should be regarded as h igh ly  

specu la t ive .  

Se ismica l ly ,  the s i t e  area  l l e s  wi thin  Zone 1 of  the U.S. Coast and 

Geodetic Survey Earthquake l ~ o b e b i l i t y  Map. (8) Zone 1 i s  descr ibed  

ao a zone in uh£ch earthquake dsmaKe would be minor. Corcespondins 

i n t e n s i t i e s  a re  V and VI on the Modified Kercal l£  ( ~ )  s ca l e .  Over 

200 years  of h i s t o r i c a l  data  show tha t  18 earthquakes of  i nzene l t y  

V or Kreater  have occutzed wi th in  50 miles  (80.5 k i lometers )  of  the 

mi te . (7 ,9 )  Of these ,  17 earthquakes measured i n t e n s i t y  V to  9"I and 
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one measured i n t e n s i t y  VZZ to  VI I I .  The c l o s e s t  e p i c e n t e r  gas for  

an i n t e n s i t y  V to  VI earthquake approximately seven miles  (11.3 

k i lomete r s )  to  the ~aortheaet in BurlinKton County, Hew Je r s ey .  The 

major h l s t o ~ i c a l  earthquake a f f ec t inK the 81te w~8 the Wilmington, 

Delavare earthquake (12 miles or 19.3 k i lometers  from the s i t e )  on 

October 9, 1871 whlch gas ee t lmated to  have an laf i n t e n s i t y  of  

VI I . (10)  Because o~ the r e l a t i v e l y  ~.lose d i s t ance  to  the s i t e ,  i t  

i8 e 8 t i m t e d  tha t  t h i s  earthquake vould have been f e l t  as an l~f 

i n t e n s i t y  of  VI to VII .  The recen t  earthquake a c t i v i t y  o f  Hatch 1980 

tha t  has been a s soc i a t ed  with the Huntingdon Val ley  Fau l t  eas  

measured as HH i n t e n s i t y  V a t  the ep icen te r .  (6) 

Niuer81 Resources |  With the p o s s i b l e  except ion of  sand and gravel  

d e p o s i t s ,  there  are no known n s t u r a l  resources  tha t  could be 

economically produced in the s i t e  a rea .  Sand ~nd 8rave l  has been 

produced in  the pas t  by dredging from the Delavare River .  

Resources that  are economically produced in the Ph i l ade lph ia  area 

include dolomite,  l imestone,  and gneiss  (bu i ld ing  s tone ) .  The 

l oca t i ons  of  these quarry opera t ions  are seve ra l  miles  or  more from 

the s i t e .  

Surface Condit ions:  The p resen t  s i t e  sur face  r i s e s  Kently from sea 

l eve l  a t  the r i v e r  hank to on e l e v a t i o n  of  about 10 f e e t  (3 .0  

e s t e r s )  a t  the nor thves t  edKe° The surface i s  gene raUy  f l a t  ~rLth 

s c a t t e r e d  small mounds of  f i l l  and cons t ruc t ion  deb r i s .  A few lov 

r idaes  of  f i l l  and cons t ruc t ion  debr i s  trend nor th-sou th  across  the 

middle of  the 81re.  Both the s c a t t e r e d  mounds and the r idges  rouge 

up to about s i z  f e e t  (1 .8  meters)  in  height .  The mate r i a l  a t  r ~  

sur face  i8 predmniuantly a s i l t y  c l ay  to a c layey  s ~ l t  v l t h  varyinK 

amounts o f  sand and 8 rave l .  Thl8 mater ia l  £s mixed v l t h  b r i cks ,  

clndern~ metal fraKuents,  g l a s s ,  wood, and concre te  fraKnent8. 
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t Subsurface Conditions: Ex i s t ing  borlug data taken in  1941 in the 

r l v e r £ r o n t  area  a t  the s i t e  i n d i c a t e  tha t  the s i t e  i s  unde r l a in  by 

40 (12.2 meters)  to  $0 f e e t  (15.2 meters)  of unconsol idated  

sediments .  This cons i s t s  of  6 ( l . 8 m e t e r s )  to 20 f e e t  (6.1 meters)  

o f  f i l l  under la in  by 0 to 30 f e e t  (9.1 meters) of  s o f t ,  org,~nlc 

s i l t .  On the nor theas te rn  h a l f  of  the s i t e ,  the s i l t  io under la in  

by 0 to  30 f e e t  (9.1 meters)  o f  sand and gravel .  On the  

sou theas te rn  h a l f  of the s i t e ,  the s i l t  i s  under la in  by 0 to 5 f e e t  

( l . S m e t e r s )  of  sand and c lay .  

Based on data from these bor ings ,  bedrock is  est imated to  be a t  a 

depth ranglng from 40 (12.2) to  50 f e e t  (15.2 mete rs ) ,  e l e v a t i o n - 4 0  

f e e t  ( -12.2  meters)  to -30 f e e t  (-9.1 meters) .  Rock i s  a m~ca 

s c h i s t  or  mica gneiss  and i s  h igh ly  weathered in the top 10 (3.0) to 

20 feet (6.1 meters). 

At the r i v e r f r o n t ,  ship i n l e t s  fo r  severa l  piers  have been 

b a c k f i l l e d .  The f i l l  has been end dumped and is  probably very  loose 

and susce~t lb le  to se t t l ement .  Buried concrete ,  sheet  p i l i n a ,  wood 

pilesp and wood e r lbb ingmay be eqcountered in the area  where the 

p ie r s  have been buried.  

At the southwest end of the s i t e ,  a dry dock has been b a c k f i l l e d .  

Buried s t e e l ,  r e in fo rced  conc re t e ,  and sheet p i l i ~ m a y  be 

encountered in  th i s  area.  

Soi._._l_~s: The so i l s  in  the s i t e  a rea  are mapped as u n d i f f e r e n t i a t e d  

urban s o i l s  by the USDA SCs . ( l l )  The engineering p rope r t i e s  of  

these urban so i l s  are  un l i s t ed  because of t he i r  v a r i a b i l i t y .  

"~°  

C 

Groundwater: The s i t e  l l e s  over th ree  aqui fers :  The Ra~itan 

Formation, the CapeMay Yormatlon, and the Wissahlckon Formation. 

At the s i t e ,  these aqui£era are  over la in  by 15 to 40 f e e t  of  

r e l a t i v e l y  impermeable a l l u v i a l  s i l t s  and clays (see Figure  2-3).  
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The Ra r l t an  Format ion  begins  under the  s o u t h e a s t  edge o£ the s i t e  a t  

a depth o f  shout  40 £ee t  and th ickens  to  the  south  and s o u t h e a s t .  

At the s i t e ,  i t  r anges  i n  th lcknes8 from 0 to  5 f e e t .  In  sou th  

P h i l a d e l p h i a  and New Je r seys  ik provides  81Knif icf lnt  wel l  y i e l d s  

which range £rom30 gpm to  1,350 gpmand average about 400 Kpm.(6) 

The Cape May Yormation begins under the central portion of the s i t e  

and thickens to the northwest. At the s i t e ,  i t  l i e s  at a depth o£ 

about 20 to 50 fee t  and ranges in thickness £rom0 to 5 fee t .  Along 

the  Delaware River  i n  P h i l a d e l ~ h l a  and Bucks Count ies ,  i t  p rov ides  

v a r l a b l e w e l l  y i e l d s  o£ 8 g p m t o  7,000 gpm, w l th  the h igher  y i e l d s  

be ing  loca ted  in  s o u t h e a s t e r n  Bucks Coun ty . (6 )  

The Wlesahlckon Format ion unde r l i e s  the  whole p l a n t  s i t e  a t  a dep th  

o f  about 40 to  60 l e e r .  At the s i t e ,  i t s  t h i c k n e s s  ks over 2,00G 

f e e t .  Zn the  Ph£1adelphia  area  i t  p rov ides  ~ a l l  t : - - o d e r £ t e  we l l  

y i e l d s  which range f~om 1 gpm to 300 gpm and average 65 gpm.(6) 

I n  the v i c i n i t y  o£ the  s i t e ,  ground wa te r  movement i s  to the sou th  

and southwest .  Because o£ the cons t an t  slow recherge  from the  

r i v e r ,  a ground wate r  mound i s  most l i k e l y  p r e s e n t  on the s o u t h e a s t  

s i d e  o f  the  s i t e .  

The c l o s e s t  wel l  to  the  s i t e  i s  approximate ly  0 .5  mi les  to the  

nor thwest  ( u p g r a d i e n t )  and draws i t s  wa te r  from the  Cape Nay 

Formation.  The c l o s e s t  downgradient w e l l s  a re  approximate ly  

0 .7  miles  to  the sou thwes t .  These downgradient  we l l s  draw t h e i r  

water  from the  Wissahickon Formation.  A l l  o f  these  wel ls  are  used 

f o r  i n d u s t r i a l  purposes .  The c l o s e s t  w e l l  used fo r  d r ink lng  v o t e r  

i s  one mile to  the  west  (upgrad ien t )  i n  the R a r i t a n  Formation.  The 

c l o s e s t  dmmgrad len t  we l l s  vhlch are used f o r  d r i n k i n g  water  supply  

a r e  over one mile  to  the  south  (across  the  r i v e r  i n  Camden) i n  the  

Ra r i t an  Format ion.  Because og the L~round water  mound beneath t h e  

r i v e r ,  groundwater f low £rom the s l t e  v i c i n i t y  probably never 

reaches  these  w e l l s .  
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Xn s u g a r y ,  t he re  v i i i  be  n e g l i g i b l e  impact on t he  v a t o t  q u a l i t y  o£ 

the  a r e a e s  we l l s  £zomnormal  o p e r e t l o n  o£ the  c o a l  s a o i £ 1 c a t l o n  

p l a n t .  The e£geo t s  on t h e  p roduc t ion  o£ any o£ t h e  c l o s e s t  
i n d u s t z l a l  w e l l s  v i i i  be  neg l~g£ble  s lnce  any s £ t e  dewate r£ngwould  

b e  f o r  s h a l l o ~ e x c a v a t i o n s  dd~iug c o n s t r u c t i o n .  

2.1.3 Hydrology 

The s i t e  l i e s  a long the  v e s t  bank of  the  Delaware R i v e r  a t  a po in t  

approx imate ly  102 m l i e s  from the  A t l a n t l c  Ocean. This  p o r t i o n  o f  

t he  r l v e z  i s  p a r t  0£ the  Delaware Es tua ry  i n ~ h i c h  t l d a l  e££ec ts  

l a r g e l y  gove:n the  c h a r a c t e z £ s t i c s  o£ the r i v e r .  

I n f l o w  to  the e s t u a r y  i s  gaged a t  Trenton,  New J e r s e y ,  a t  U.S.G.S. 

~age ~o.  01463500. The Tren ton  gage i s  ~ the  head end o£ the 

e s t u a r y  a t  r i v e r  mi l e  132 and i s  f r e e  from the  t i d a l  f l u c t u a t i o n s  

o c c u r r i n g  dovnstream. The dra inage  a rea  a t  t h e  gage i s  6,780 square  

m i l e s ,  whi le  a t  the  s i t e ,  30 mi le s  downstream, i t  i s  7,935 square 

m i l e s .  

Floj_._sz The average monthly  gceshwater  i n f l o v s  t o  the  e s t u a r y  a t  

Trenton  range £rom a h igh  o f  22,500 c£s to  a low o£ 6,000 c£s .  The 

annual  average i n f low  i s  11,772 c£s .  ?he t l d ~ l  f l u c t u a t i o n s  in  the  

e s t u a r y  no t  ouly  ag£ec t  the  e l e v a t i o n  o£ the  wate~ su r£ace ,  but  a l s o  

cause  a d a i l y  r e v e r s a l  o£ the  c u r r e n t .  

A 1962 s tudy(12)  o f  the  f l o ~  in  the  r i v e r  b~tween the  BurI ing~ou-  

B r i s t o l  Bridge and the  Delaware Memorial Br idge  determined the 

e x t e n t  o f  t h i s  v a r i a t i o n  i n  f low.  This i n f o r m a t i o n  i s  su :=ar i~ed i n  

Table  2 -1 .  

< 
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VARY~TZONOFF~WZN ~ E S ~ Y ~ A U ~ S T 1 9 5 5 - 1 9 5 7  

~ a x i n n n u u p s t r e a m v e l o c l t y  

~aximumupstream f low race  

Dis tance t r a v e l e d  ups t ream 

Hax lmmndowns t r emnve loc i t y  

Maxlmumdownstream glow r a t e  
Dis tance  t r a v e l e d  downstream 

B u r l i n g t o n - B r i s t o l  
Brld~e (117.4  m i l e )  

Delaware Mamorial 
Brid~e, (68.7 mile) 

2.31 fps 3.~4 fps 
66,200 efs 594,000 cfs 
28,700 feet 62,600 feet 

2.15 fps  2.61 fps  

64,300 c f s  394,000 ors  
41,000 £ee t  49,200 f e e t  

The d a t a  £ romTable  2-1 show t h a t  the  d a i l y  exchange o f  wa te r  moving 

up and do~rnatream in  the e s t u a r y  g r e a t l y  exceeds the  f r e s h  wate r  

i n f l ow .  This  cons tan t  movement o f  water  thoroughly  mixes the  waters  

and r e s u l t s  i n  a gradual  t r a n s i t i o n  £ n w a t e r  qua l£ ty  from f r e s h  

water  a t  Trenton  to  t h a t ' o f  sea  wa te r  a t  the mouth. 

Water L e v e l s :  Water l e v e l s  a t  the  s i t e  can be e s t i m a t e d ,  based upon 

the r e a d i n g s  o f  t i d e  gages a long  the  e s t u a r y .  The n e a r e s t  gages are  

a t  Pa lmyra ,  New J e r s e y ,  a t  r i v e r  m i l e  107.45 and a t  C h e s t e r j  

Pennsy lvan i a ,  a t  r i v e r  mi le  82.3. The maximum water  l e v e l  o f  record  

18 e s t i m a t e d  to be 8.8 feec  above mean sea l eve l s  and the  minimum a t  

8.7 f e e t  below mean sea l e v e l .  Normal ly ,  the l e v e l  f l u c t u a t i o n s  a re  

much l e s s  than  t h i s ;  f o r  i n s t a n c e ,  the  maxlaum t i d e  i n  1974 was 

about  6 .8  f e e t  above mean sea  l e v e l  and the minimum was about  3.1 

f e e t  below mean sea  l e v e l .  

High wa te r  l e v e l s ,  which could cause  f lood ing  o f  the s i t e ,  where the 

maximum e l e v a t i o n  i s  10.1 f e e t , ( 1 3 )  a re  u s u a l l y  a combina t ion  o f  the 

e f f e c t s  o f  l a r g e  f resh  water  i n f l ows  from the upstream d ra inage  and 

h igh  t ides , .  Some record h igh  wate r  l e v e l s  in  the p a s t ,  though,  have 

been s o l e l y  the  r e s u l t  o f  h igh  t i d e s .  

The F e d e r a l  Emersency Management Agency(I3) has de termined the  

f requency  of  f lood  l e v e l s  a long  the  e s t u a r y  as p a r t  o f  the  Fede ra l  
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C Ylood Insurance Program. The f lood  l e v e l s  and the ir  est imated 
periods ~lre presented in  Table 2-2 .  

TABLE 2-2  

,.]~OOD L~VRLS AND ~ECI/RRRN.CE ZIq'I~R~VAT..q AT ~ PROPORR~_ SIT~ 

Recurrence 
Interval Elevation 

_(~ears)  (USGSDatum) 
Elevat ion 

(P___h~delphia Datum) 

10 7.7 feet 2.0 
50 9.3 feet 3.6 

100 I0 . I  feet &.~ 
500 l&.g feet 9.1 

The f lood p l a i n  zoning lmas which have been adopted by the City  o f  
Phi lade lphia  (14) require that a l l  new e o n s t r u c t l o n i n  the £Iaod 

plain must be ~onstructed one foot  a b o v e ~ e  leve l  o f  the lO0-year 

f lood.  Thus, a f in i shed  grade e l e v a t i o n  o f  11.1 feet  ($ .~  f e e t  

Phi lade lphia  datum) w i l l  be required at  the s i t e .  

2 . 1 . 4  Climate and Meteorolo~ic Condit lo- -  

The s i t e  l l e s  in  the area of  Pennsylvania  c l l m a t o l o g i c a l l y  

c l a s s i f i e d  as c o a s t a l  p la in .  A humid cont inenta l  type of  c l imate  

preva i l s .  The Appalachian Mountains to the west moderate the 
climate in  the winter  by protectinq; the area from many outbreaks o f  

cold arc t i c  a i r  that  frequently sweep sout~h-eastvard across the 

Central United S ta tes  and Canada. Most weather disturbances that  

a f f e c t  the area or lg ina te  in the c o n t i n e n t a l  in ter ior  and are 

carried eastward by the prevai l ing  w e s t e r l y  upper- level  winds.  The 

proxLmlt~ o£ the At lant i c  Ocean has only  l imi ted  inf luence  on the 

s i t e .  An except ion  i s  the occas ional  c o a s t a l  storms o£ generaI ly  

tropical  o r l g l n  that  can cause above-normai p r e c i p l t a t i n n . ( 1 3 )  

The annual average monthly temperature for  the c lo se s t  

representat ive  meteorological  s tat ionp the Phi lade lphla  
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Internat ional  Airport ,  f s  5&.6 Y based upon the base years of  19~I 

through 1970. January e x h i b i t s  the co ldes t  monthly average, 32.3 F, 

w h ~ l e  J u l y  has  the  h i g h e s t ,  w~th a v a l u e  o£  7 6 . 8  F .  Record extreme 

t e m p e r a t u r e s  £or the  r e g l o n  a r e  10~ F and - $  F .  There  are  19 days  

p e r  y e a r  when the  maxlmum tempera ture  can be e x p e c t e d  t o  e q u a l  or  

e x c e e d  90 F.  T h e ~ n t e r s  a c e  c o m p a r a t i v e l y  m i l d  s i n c e  t h e r e  a r e ,  on 

the average, only 2~ days o£ each year when the maxJ~num temperature 

£or a day i s  l e s s  than or equal to 32 F. On 100 days o£ each year 

the minimum temperature i s  expected to be 32 F or below. The 

average number o£ heat ing  degree days got Phi ladelphia  i s  calculated 

to  be &,865 £or the period o~ record . ( l# )  

Philadelphia shows an annual average o f  39.93 inches o£ 

p r e c i p i t a t i o n ,  with g r e a t e s t  amounts in  the months o£ July and 

August as ~he'result  o£ summertime showers. The minimum amount o£ 

p r e c i p i t a t i o n  normally occurs in the month o£ February, with a 

30-year ~ e r a g e  o£ ~.62 inches . ( l&)  The extreme monthly amount o£ 

9 .70  inches ~ccurz~d in  August of  1955 largely  as the r e s u l t  o f  

Hurricane "Diane.|'(13) Nean to ta l  snmafall for the season averages 

21 .9  inches,  the minimum amount for the C ~ o n ~ e a l t h .  The record 

snowfal l  for  a 2&-hour period in Philadelphla i s  l&.6 inches.  

The r e l a t i v e  humidi ty ,  based on a v a i l a b l e  records  f o r  the  

P h i l a d e l p h i a  A i r p o r t ,  averages  67 percent ,  w i t h  a max~mnnaverage 

v a l u e  o£ 76 percent  observed  a t  7 A.M. and a minJ~mum of  55 percent  

observed a t  1P .M.  

The design Wet-Bulb value for  Philadelphia,  which i s  ouly exceeded 

one percent o f  the time in the months o£ June to  September~ i s  77 F. 

The annual prevai l ing wind d irec t ion  for  the Phi ladelphia  

Internat ional  Airport i s  from the west-southwest ,  with a mean wlnd 

speed o£ 9.6 miles per hour. The prevai l lns  wind d i rec t ion  for  the 

stuumer months i s  from t h e  s o u t h w e s t  w h i l e  n o r t h w e s t e r l y  p r e v a i l  i n  
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C the  w i n t e r  season.  D e s t r u c t i v e  wind speeds a re  compara t ive ly  r a r e  

and occur  most ly  £u a s s o c i a t i o n  wi th  s u ~ e r  t hunde r s to rms .  The 

extreme recorded wind speed a t  P h i l a d e l p h i a  i s  from the  

wes t -no r thwes t  a t  73 mi l e s  per hour . (14)  The occur rence  o f  s t r o n g  

winds i n  the  w in t e r  months u s u a l l y  accompanies advancing cold  a i r  

f o l l o w i n g  the passage of  a deep low pressure  system through the  

a r e a .  The damage from h u r r i c a n e s  i n  the a r ea  i s  from f l ood lng  

r a t h e r  than  p e r s i s t e n t  h igh wlnde . (13)  

Thunderstorms occur on the  average 27 days per  year  w i th  the 

h e a v i e s t  d i s t r i b u t i o n  in  the summer months. Heavy fog ( v i s i b i l i t y  

l e s s  than  one -qua r t e r  mi le )  i s  observed on the average o£ 24 days 

per y e a r .  Heavy fog c o n d i t i o n s  a re  l e s s  p r e v a l e n t  in  the  c i t y  than  

a t  the  a i r p o r t  because o f  urban hea t  e f f e c t s . ( 1 4 )  

Hai l  occurrences  a re  r a r e  in  the  P h i l a d e l p h i a  v i c i n i t y  and are  

a s s o c i a t e d  with  sumnertime thunders to rms .  For the  40-year  

o b s e r v a t i o n  per iod cons ide red ,  t h e r e  have on ly  been 27 days upon 

which h a i l  has been observed a t  the  P h i l a d e l p h i a  A i r p o r t .  This 

va lue  i s  rain/real when compared w i t h  Cheyenne, Wyoming where h a l l  was 

observed on 380 days . (15)  Glaze ice  storms a re  r e l a t i v e l y  r a r e  i n  

the  P h i l a d e l p h i a  a r ea .  This type  of  storm occurs  when £reez lng  r a i n  

or  d r i z z l e  impacts upon exposed s u r f a c e s .  P r o b a b i l i t y  e s t i m a t e s  o f  

i ce  storms o£ t h i s  type have been developed.  I n  a pe r iod  o£ 50 

yea r s  i c e  wi th  a t h i ckness  equal  t o  or g r e a t e r  than 2.5 c~n (1 inch)  

was observed four  t imes in  the  Commonwealth. ~n ano the r  s tudy  t h e r e  

were 18 to  26 glaze  storms a t  va r i ous  po in t s  i~ the  Comnonwealth 

over  a per iod  of  n ine  yea r s  w i thou t  ~egard to  ice  t h i c k n e s s .  I n  

n ine  y e a r s  there  were ten  occur rences  o f  i ce  storms where the  

t h i cknes s  was equal to  or  g r e a t e r  than o n e - q u a r t e r  inch and s i x  

storms where the i c e  was equa l  t o  or  g r e a t e r  than  o n e - h a l f  inch .  

The p r o b a b i l i t y  o f  a t  l e a s t  one occurrence of  an ice  s torm in  an~ ~ 

y e a r  a t  a r e p r e s e n t a t i v e  p o i n t  i n  the r eg ion  i s  g iven as 0.0020 f o r  

t h i c k n e s s  < 2.5 ca (1 inch)  and O.000SO f o r  i ce  t h i c k n e s s  < 5 .0  ca  
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(2 i n c h e s ) .  The r e g i o n  o f  the country  ( I l l i n o i s ,  Ind iana ,  and Ohio)  

where t h e  most storms are observed show p r o h a b i l i t ~ e s  o£ 0 .0060  and 
O.00018 for  the  same i c e  t h i c k n e s s  noted  a b o v e . ( 1 9 )  

The ~ccurrence of  severe weather in the s i t e  ~eKion is  minimal. The 

probability fo~ a tornado af fect ing  a point in the Philadelphia area 

has been computed w~th a recurrence interval  o£ one tornado in 2,6~3 

years. As a point of comparison, the r isk to any point in0klahoma 

City (the highest tornado frequency in the United States) i s  f ive  
t imes g r e a t e r  then  in  P h i l a d e l p h l a . ( 1 6 )  

Hurrlcanea have o n l y  r a r e l y  caused v~despread damage in  the  s i t e  

region. Dmnase, ~hen i t  occurs, has usually been through flooding 

end not wind. T~o notable hurricanes caused excessive damage in the 

Philadelphia area through flooding. Hurricane "Connie" ( l i f e t ime  of 

August 3 through 14, 1955) caused rains in excess of nine inches in 

many eastern Pennsylvania l o c a l i t i e s .  These rains did not cause 

excessive flooding, but served to saturate the ground, f i l l  the 

streams, and set  the stake for Hurricane "Diane n vhlch passed 

through the area a few days later .  "Diane" ( l i f e t ime  o£August 7 
through 21,  1955) passed through P h i l a d e l p h i a  on the  18th o£ August .  

Damage from wlnds a s s o c i a t e d ~ r ~ t h  t h i s  storm were minimal ,  but  

record-break ing  r a i n f a l l  occurred i n  P e n n s y l v a n i a  and s e v e r a l  New 

England s tates .  These rains produced devastating floods on the 

Schuylkil l  and Delaware R~vers.(13) In June 1972, Tropical Storm 

"Ashes" caused extensive damage in o~her areas of Pennsylvania, but 

did nnt produce excessive rains in  ~he J~nedlate Philadelphia area. 

The d i spers ion  of  atmospheric p o l l u t a n t s  i s  dependent primari ly  on 

the s t a b i l i t y  o f  the at~noaphere and the wind speed. A~nospheric 

s t a b i l i t y  character izes  the general turbulent  structure o£ the 

aCmosphere~r~th Class 1 (Extremely Unstable)  favoring the bes t  
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C condi t ions  for  the period 1960 to 1964 fo r  the P h i l a d e l p h l a A i r p o r t  

are given as follows= 

Class 1 (Entremely Unstable) 00.4954 percent  

Class 1 (Extremely Unstable) 00.4954 percent  

Class 2 (Unstabl~  04.9773 percent  

Class 3 (Sl isht i~  Unstable) 10.9729 percent  

Class 4 (Neutral)  $1.1815 percent  

Class $ (Slightly Stable) 14.1579 percent 

Class 6 (Stable)  18.2150 percent  

I t  i s  noted tha t  at~nospheric condi t ions  d£d ~ot favor good 

d ispers ion  32 percent  of the time during th i s  period of  record . (17)  

The d i l u t i o n  of po l lu t an t s  i s  proport lon~i  to the wind speed; the 

ground leve l  concent ra t ion  of po l lu tan t s  is  i nve r se ly  propor t iona l  

to the wind speed, I t  has been found tha t  a d i l u t i o n  f ac to r  based 

upon the product of  the mixing height  (meters)  and the wlnd speed 

(meters per second) i s  a good p red ic to r  of  po l lu t an t  d i spers ion .  

The smaller  the value of th i s  product (H X U)p the slower is  the 

r a t e  of  d i l u t i o n  of  po l lu tan t s  wi th in  an urban mixing l a y e r .  Data 

were aualy~ed for  62 loca t ions  in  the United S ta tes  for  the slowest 

d i l u t i o n  episodes for  time periods of one to give days.  The values  

given in Table 2-3 £or Phi ladelphia  were ex t r ac t ed  from an i sop le th  

analys is  for  the contiguous United S ta t e s .  The mean values  are  

given for  comparison purposes in  order  to r e l a t e  to d i l u t i o n  a t  

other  loca t ions  in  the country.(18)  
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TABLE 2-3 

DILUTION OF POLLUTANTS - PHZLADSLPHIA e p A ( I ~ , 2 0 )  

S l o w e s t  D i l u t i o n  
P e r i o d  L a s t i n g .  D i l u t i o n  F a c t o r  

Mean D ~ l u ~ i o n  
F a c t o r  

1 day 200 m2/see 2G3.03m2/sec 
2 days 450 m2/sec ~72.67 m2/sec 
3 days ~10 m2/sec 66~.85 m2/sec 

days 1~00 m2/sec 9&5.60 m2/sec 
5 days 1600 m2/sec 1133,30 m2/sec 

2.1..5 Existln~ Air ~uallty 
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The City e£ Philadelphia is  a part o£ the Metropolitan Philadelphia 

Interstate Air Quality Control Region ( P ~ s y l v a n i a  - New Jersey - 

Delaware). In Pennsylvania the counties of  Bucks, Chester, 

Delaware, Montgomery, and Philadelphia are included in the Control 

Region. In New Jersey, the counties include Burlington, Camden, 

Gloucester, Mercer, and Salem Countles. In Delaware, New Castle 

County i s  consldered as part of the A~CR. 

The C l e a n  A i r  A c t  A m e n ~ . e n t s  o f  1977 r e q u i r e d  t h e  s t a t e s  and t h e  

E n v i r o n m e n t a l  P r o t e c t i o n A s e u c y  t o  c l s s s i £ y  a l l  a r e a s  under  t h e i r  

j u r i s d i c t i o n  a s  t o  a t t a i n m e n t  o £  t h e  N a t i o n a l  Ambient  A i r  Q u a l i t y  

Standards. These c las s i f i ca t ions  refer to the pollutants o£ sul£ur 

d~oxlde, total  suspended particulates ,  nitrogen dioxide, ~arbon 

monoxide, and photochemical oxidants (03). In the City of 

Philadelphia the c la s s i f i ca t ion  of attainment and non-attainment o£ 

air  quality standards has been based upon census tract boundaries. 

These classes of the cr i ter ia  pollutants are discussed in the 
£ollowing seet lons . (21)  

S u s p e n d e d  P a r t i c u l a t e  Mat ter~  The N a t l o n a l  Ambient  A i r  Q u a l i t y  

S t a n d a r d s  £or  t o t a l  s u s p e n d e d  p a r t i c u l a t e s  (TSP) a r e  a s  £ o l l o w s ~  
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C., Annual - P~imary 75 ~g/m3; Secondary - 60 ~g/m3; and 24-hour  - 

PrJJnary 260 ~K/N3, Secondary 150 ~K/m3.(22)  C u r c e n t l y  t h e r e  a r e  a 

l a r k s  number o f  census t racts t h a t  have  been c l a s s i f i e d  as  

" uon -a t t a i ~en t  TSP - Secondary standards." The 8pec£fic t r ac t  

numbers are= Numbers 1-12, 125-142, 1~-157p 162-177, 190-205, 293, 

294, 298-302s 315-321p 323p 325~ 326s and 329-332. This 

c l a s s i £ i c a t i o n  i s  based upon m o u l t o r i n g  stations ~ t h l n  the  a r e a .  

I n  cases  vhe re  i n s u f f i c i e n t  d a t a  a r e  a v a i l a b l e  f o r  d e v e l o p i n g  a 

c l a s s i f i c a t i o n ,  but  where i t  i s  pres ,med t h a t  the  s t a n d a r d s  may no t  

be a t t a i u e d ,  the  t e r m ' | u n c l a s s l f l e d  || i8  used .  T r a c t  Numbers 13-75,  

143, 1§8-161, 178-189, 295-297, 322, 324, and 327 a r e  c l a s s i f i e d  i n  

t h i s  way. The a reas  a re  d e p i c t e d  on FiKure 2-$ .  I t  i s  no ted  t h a t  

the  proposed  s i t e  i s  a t  t he  edKe o£ an a r e a  termed " u n c l a s s i f i e d  || 

which e x t e n d s  northeast37ard a long  t he  Delavare  R i v e r .  The remainder  d 
o£ the  C i t y  o£ P h i l a d e l p h i a  i8  c l a s s i £ i e d  an " a t t a i n m e n t "  f o r  t o t a l  

suspended p a r t i c u l a t e s .  

Zn n e l g h b o r l n g N e w  J e r s e y ,  the  C i t y  o f  Camden i s  c l a s s i f i e d  as  

" n o n - a t t a i n m e n t  '| TSP - Secondary s t a n d a r d s . "  The r ema inde r  o f  t he  

M e t r o p o l i t a n  P h i l a d e l p h i a  I n t e r s t a t e  AQCR i n  Nay J e r s e y  i s  

c o n s i d e r e d  t o  be a t t a i nmen t  f o r  TSP. 

S u l f u r  Diox£dez The Na t iona l  Ambient Ai r  Qua l i t y  S tandards  f o r  

s u l f u r  d i o x i d e  a re  as f o l l o v s :  Annual - Pr imary 0 .03  ppm 

(80 ~g/m3); 24-hour  - Pr imary  0 .14 ppm (365 ~g/m3)|  and 3 -hour  - 

Secondary 0.50 (1,300 ~s /m3) . (22 )  The s u l f u r  d i o x i d e  

" n o n - a t t a i n m e n t  - Pr imary"  a r ea  i n  P h i l a d e l p h i a  i s  c o n f i n e d  t o  

Census t r a c t s  2-9 ,  11, and 12. As can be seen on F i g u r e  2-6 t h i s  

a r e a  i n c l u d e s  c e n t e r  c i t y  west  o£ 7 th  S t r e e t  t o  t he  S c h u y l k i l l  

R ive r  and bounded by Vine S t r e e t  on the  n o r t h  and South S t r e e t  on 

the  s o u t h .  This  a r ea  i s  d e f i n e d  by mon i to r  readlnKs from an 

o b s e ~ v a t l o n  p o i n t  on South Broad S t r e e t .  The ba lance  o£ the  c i t y  18 

c o n s i d e r e d  t o  be " B e t t e r  than  N a t i o n a l  S t anda rds .  || The proposed 

s l t e  o f  the  coa l  g a s i f i c a t i o n  p l a n t  i s  l o c a t e d  o u t s i d e  o f  t h i s  

| | n o n - a t t a i n m e n t  |' a r e a .  
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Delavare County in the Metropol i tan  Phi lade lphia  I n t e r s t a t e  AqCR is  

cateEozlzed' as "Cannot be C tass i f l ed .  || The remainder of  the AqCR is  

c l a e s l f l e d  as "Bet ter  than Nat ional  Standards."  

N£trosen Dioxides The Nat ional  Amb£ent Air Qual i ty  Standard fo r  

n i t r o s e n  dioxide is  based upon an annual average.  The primary and 

secondary standards are  the same with a value oF 0.05 ppm 

(100 ~8/m3). (22) There are th ree  s t a t i ons  mon£toring t h i s  c r i t e r i a  

p o l l u t a n t  in  the City of  Ph i lade lph ia .  The c i t y  i s  c l a s s l f l e d  as 

"Cannot be C laes l f i ed  or Be t t e r  than National Standards ."  This 

c l a s s i f i c a t i o n  also appl ies  to the rema~ndez of the  Metropol l tan  

Ph i l ade lph ia  I n t e r s t a t e  Air ~ t a l l t y  Control RaKish. 

Carbon Monoxide= The Nat ional  Ambient Air ~ a l i t y  Standa:~s for  

carbon monoxlde are  based upon 1- and 8 - ~ u r  s tandards .  The 1-hour 

s tandard i s  35 ppm (primary and secondary) and the 8-hour standard 

i s  9 pp: . (22)  The c i t y  business  d i s t r i c t s  with high t r a f f i c  dens i ty  

are  c l a s s i f i e d  as "Does Not Meet Primary Standards ."  The remainder 

o£ the c i t y  i s  l i s t e d  a3 "Cannot be C las s i f i ed  or Be t t e r  than 

Nat ional  Standards."  This ca tegory  a lso  applied to  the remainder of 

the Pennsyl%-anla por t ion  of the Metropoli tan Ph i l ade lph ia  I n t e r s t a t e  

AQCE. In  the New Je r sey  par t  of  the Metropoli tan Ph i l ade lph ia  

I n t e r s t a t e  A~CRs the C i t i e s  of Trenton,  BurllnEtons and Camden, and 

the ~orouEh of  Penns ~ o v e  are  c l a s s i f i e d  as "Does No~ Meet the 

Primary Standards.  || The remaluder of the A~'~ i s  "Cannot be 

C la s s i f i ed  or Bet te r  than l~atlonal Standards."  This c l a s s i f i c a t i o n  

a l so  appl ies  to the New Je r sey  par t s  of  the Metropol l tan  

Phi lade lphia  I n t e r s t a t e  AQCE. 

Photochemical Oxidants (Ozone)z The National Ambient Air Quali ty 

Standard £or ozone i s  0.12 pp:  for  the time period of 1-hour 

(pr/maty and secondary) . (22)  The City of  Ph i l ade lph ia  and the 

remainder of  the s t a t e  are c l a s s i f i e d  as e~oes Not Meet Prlma:y 

Standards ."  
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2.2 BZOTICHIqVIROI~q~qT 

The phrase " b i o t i c  envlzonment" i s  used here to  re£er  c o l l e c t i v e l y  

to  a l l  l i v i n g  organlsms and systems (exc lus ive  o£ humans) which 

inhab i t  o r  u t i l i z e  the s i t e ,  the  primary s tudy area ,  or the  Delaware 

River in the v i c i n i t y  o~ the s i t e .  

Informat ion presented in the fo l lowing  sec t ions  was obta ined  from 

s i t e  v i s i t s ,  pe r t i nen t  l i t e r a t u r e ,  and s t a t e  and f e d e r a l  

r e g u l a t i o n s .  Ex i s t ing  water q u a l i t y  i s  presented and compared with 

a p p l i c a b l e  r e g u l a t i o n s .  Ex i s t ing  h a b i t a t s  are descr ibed  and the 

most important  or abundant spec i e s  are discussed below. 

2 .2 .1  T e r r e s t r i a l  Ecology 

Because the  s i t e  has r ecen t ly  been crea ted  by £ i l l i n g  and regrading 

an abandoned p ie r  area ,  t e r r e s t r i a l  eco log ica l  systems a re  extremely 

s i m p l i f i e d  and in an ea r ly  s t age  of  eco logfca l  success ion .  The 

overwhelming dominant plant  appears  to  be a f leabane d a i s y ,  probably 

(EriReron s p . ) .  Woody p lants  a re  spa r se ly  s ca t t e r ed  over the s i t e  

but  the dominant woody plant  i s  t ree-o£-heaven (A£1anthus a l t i s s i m a )  

Ground cover Is  th ln  in many p a r t s  o£ the s i t e .  Vege ta t lon  on the 

s i t e  and surroundlng areas i s  u n s i g h t l y  because i t  has t rapped large  

q u a n t i t i e s  o£ re£uae and wlnd-blown l i t t e r .  

The only animal observed on the a£te was a r a t .  I t  i s  expected tha t  

b i rds  n~v v i s i t  the area to o b t a i n  weed seeds or nes t lng  m a t e r i a l s .  

Areas ad jacen t  to the s i t e  are i n d u s t r i a l  s i t e s  w£th l i t t l e  or no 

v e g e t a t i o n .  

< 

There are  no known t e r ~ e s t r l a l  e co log ica l  items 0£ s p e c i a l  i n t e r e s t  

or economic value in the v i c i n i t y  of  the o l t e ,  althouKh endangered 

2-18 

. . . . . . .  , , . .  • . . 



birds noted ~n Sect ion  2 . 2 . 3  occu: in  the region ~qd could pass by 

the s i t e .  

2 . 2 . 2  Aquatic Ecology 

Water qua l i ty :  The proposed s i t e  i s  located  near the upstream end 

o f  a h igh ly  i n d u s t r i a l i z e d  sec t ion  o f  the Delaware River that  has 

genera l ly  poor water q u a l i t y .  This s e c t i o n ,  extending from r iver  

mi le  (RH) 7~ ~o ~ f  106 ( the  s i t e  i s  a t  PJ~ 102),  rece ives  e f f l u e n t  

£rom 20 munic ipal  waste treatment p l a n t s ,  s i x  power s t a t i o n s ,  and 44 

other po lut - source  dischargers .  (23) A major rater  qual i ty  proble~ 

in  th i s  s t r e t c h  i s  a lo~  d i s so lved  oxygen (DO) concentrat ion 

combined with  h igh  oxygen de:and, h igh co l i form bacteria  

ooncentrat~ons~ and low pH. ~ater temperatures here a l so  tend to be 
s l i g h t l y  h lgher  than ~n other s t re tches  ~£ the r~ver during a l l  
s e a s o n s .  

Nonthly d i s s o l v e d  oxygen, temperature and pH data measured almost 

four , ~ l e s  upstremn and four mi les  downstre~.n of  the proposed s i t e  

in  1978-79 a~e l i s t e d  on Tables 2-~ and 2 -5 .  The ~ n i ~  monthly pR 

and m l n i ~ n  monthly DO were frequent ly  below values  s p e c i f i e d  by 

both EPA's water q u a l i t y  c r l t e r i a , ( 2 ~ )  and Pennsylvania 's  Water 

qua l l ty  Standr-~s .  (25) The conduct iv i ty  was w i t h i n  the normal range 
for potable waters . (26)  

Water qual i~y parameters, i n c l u d i ~  meta l s ,  measured in  the v i c i n i t y  

of  the proposed s i t e  are l i s t e d  on Table 2 -6 .  Of the parameters 

l i s t e d ,  i ron ,  l ead ,  and poss ib ly  c o l i f o m  bacter ia  exceed the wa~e:- 

qua l i ty  c r i t e r i a  and standards.  The appl i cab le  Pennsylvania 

standards are l i s t e d  on Tables 2-7 and 2 -5 ,  and the EP& c r i t e r i a  on 

Table 2-9.  Tyrawski s t a t e s  that bet~ee~ 2N's 7~ and 106 

"concentrations on phenols ,  cednium, n i c k e l ,  i ron,  z inc ,  lead,  

a l : n l u u :  and :ercury  o f t en  have been found to  be above recomnended 

safe  l e v e l s  . . . .  - (23)  The t o x i ¢ i t i e e  o£ metals  ~o aquatic  l l f e  
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are g e n e r a l l y  i n c r e a s e d  wlth low pH, low DO and high water  

temperatures .  

B e c a u s e  o f  t h e  m i x l n g  produced  by t h e  t i d a l  f l u c t u a t i o n s ,  t h e  w a t e r  

q u a l i t y  v a r i e s  w i t h  t h e  d i s t a n c e  f rom t h e  o c e a n .  The a c t u a l  

c o n c e n t r a t i o n s  o f  seawater at  any p o i n t  i n  the  es tuary  depends upon 

the amount o f  f re shwater  i n f l o w  dur ing  the  prev ious  months.  High 

in f lows  tend to  f l u s h  the seawater downstream lower£ng the  seawater  

c o n c e n t r a t i o n s .  Lower inf lows  a l l o w  the  seawater to  work i t s  way 

further  upstream.  This  e f f e c t  i s  demonstrated by the s p e c i f i c  

conductance o f  the  water at  the Ben F r a n k l i n  Bridge.  When the  

in f low a t  the  Trenton gage i s  g r e a t e r  than average ,  the conductance  

downstream i s  about  the  same as  at  Treuton .  When the i n f l o w s  f a l l  

below average ,  the  conductance downstream r i s e s  s i E n i f l e e n t l y .  

Phys i ca l  C h a r a c t e r i s t i c s :  The r i v e r  i s  t i d a l  a t  the proposed s i t e .  

Sa l t  water normal ly  does not in trude  upstream as far as  the  s i t e ;  

s a l t  water i n t r u s i o n  to  about RM 102 d id  occur during the drought  o f  

1964-1966. (23) 

A d e s c r i p t i o n  o f  the percent c o m p o s i t i o n  o f  the r iver  bottom 

subs tra te  i s  a v a i l a b l e  for RM 132 (above t idewater )  and p o i n t s  

upstream. (28)  The r i v e r  bottom there  i s  composed pr imar i ly  o f  

boulders  and rubble  wi th  l e s s e r  amounts o f  grave l  and sand.  Average 

r iver  width  a t  RM 132 and upstream i s  500 to  600 f e e t ,  and average  

r i f f l e  depth ranges  from 1.25 to  1 .75  f e e t .  

( 
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TABLE 2-6 

WATEE qV~XTY. PARAMETERS MEASURED It; THE VTCL~ZTY OF. 
R I V S R I ~ I I ~ S  1 0 0 - 1 0 2  T DELAWARE ~ V ~  

Parameter  

B0D 

Fecal Col i fo~n Bacter ia  

Heavy meta l s  

Zlnc 
Hagneaitun 
Zton 
Manganeae 
Lead 
Aluminum 
Cadmium 
Copper 
Chromium 
Mercury 

Da te8  

1967-72 

Hat .  1969 
J u l y  1969 

1971 

i 

Concent=atlon 

ranging around 3 mg/1 

about 4,000/100 ml 
mo~e than  20,000/100ml 

mean ( ~ / 1 )  maximum Crag/l) 

O. 10 0.19 
5 7 

0.83 2.72 
0.14 0.27 
0.021 0 .10 i  
0.67 2.90 

- 0.003 
- 0.02 
- 0.02 
- 0 

Source: Re~erence 23 
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Water Uses Protected~ Uarmwater  f i shes  (maintenance only) 
MiEratory f i shes  (passage only) 

C r i t e r i a  fo r  Spec i f i c  Parametersz 

Parameter 
Criteria 

Aluminum 

A l k a l i n i t y  
Arsenic 
Bac te r ia  

Chromium 

Copper 

Cyanide 

Dissolved Oxygen 

Fluoride 
Hardness 
Iron 

Lead 

Manganese 
~BAS 
Nickel 

Ni t ra te  & Ni t r a t e  
pH 

Phenolics 
Temperature 
Threshold Odo~ h'h~nber 
Total Dissolved Solids 

Turbid i ty  

Zinc 

Rad ioac t iv i ty  

Source~ Reference 25 

Hot to exceed 0.1 o f  the 96-hour 
LCS0 for r e p r e s e n t a t i v e  important 
species .  
Between 20 & 120 rag/1. 
Not to exceed 0.05 mg/l .  
Fecal col lforms - max~uum geometric 
mean of  770/100 ml. 
Not to exceed 0.05 mg/1 as 
hexavalent  chromium. 
Not to exceed 0.1 o f  the 96-hour LC$0 
for  r ep re sen ta t ive  ~nportant spec ies .  
Not to exceed 0.005 mE/1 as f r ee  
cyanide.  
Minimum d a i l y  ave. not  to be less  than 
3.5 mE/i-during periods 4/1-6/15 and 
9/16-12/31, not less  than 6.3 rag/1 
as a seasonal average. 
Not to exceed 2.0 rag/1. 
Maximum monthly mean - 150 mg/I. 
Not to exceed 1.5 mE/1 as t o t a l  i ron;  
not  to exceed 0.3 mE/1 as dissolved 
iTon. 
Not to exceed the l e s s e r  of  0.05 mE/1 
or 0.01 of  the 96-hour LCS0 for  
r ep re sen t a t i ve  important spec ies .  
Not to exceed 1.0 mE/1. 
Not to exceed 1.0 rag/1. 
Not to exceed 0.O1 o£ the 96-hour LC30 
fo r  r ep re sen t a t i ve  important spec les .  
Not to exceed 10 mE/1 as N. 
Not less than 6.5j not  Erea te r  than 
8.5.  
Not to exceed 0.005 mE/1. 
(See followin E t ab l e ) .  
Not to exceed 24 a t  60oC. 
Not more than 500 ,q~/1 as a monthly 
averaEe value; not more than 750 mg/l 
a t  any time. 
Max~num monthly mean 40 NTU, maxJ-num 
value not more iS.an 150 NTU. 
Not to exceed 0.01 of  the 96-hour 
LCSO for r e p r e s e n t a t i v e  important 
spec ies .  
Alpha emi t te r s ,  max. 3 p c / l ;  beta  
emi t t e r s ,  max. 1,000 pc/1.  
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C r i t e r i o n =  

Date 

TABLE 2-8 

.TEMPERATURE CRITERIA "THAT APPLY TO ~ DELAWARE RIVK" 
IN ' ~  VIuI~TY OF ",'m~ PC~ SIT~ 

Not more than 5OF above the  average  d a i l y  t empera tu re  du r ing  
the  the  1961-66 p e r i o d ,  shown below,  or  a maximum o f  86OF, 
~ h i a h e v e r  i s  less.  

Averase  Dai ly  Temperature  (oF) 

January  1 37 
February  1 35 
March 1 38 
A p r i l  1 46 
May 1 58 
June 1 71 
J u l y  1 79 
August  1 81 
September 1 78 
September 15 76 
October  1 70 
November I 59 
~ecember 1 46 
December I5 40 

C r i t e r i o n  f o r  s i z e  o f  h e a t  d i s s i p a t i o n  a r e a :  a r e a  s h a l l  be no lonEer  than  
3~500 f e e t  measured from d i s cha rge  p o i n t .  Width s h a l l  no t  exceed 2 /3  of  
s u r f a c e  width  measured from shore  to  shore ,  o r  width  encompassin E o n e - f o u r t h  
the  c r o s s - s e c t l o n a l  a rea  o£ the s t ream,  whichever  i s  l e s s .  The r a t e  o f  
t empera tu re  chanEe i n  the  hea t  d i s s i p a t i o n  a r e a  s h a l l  not  cause m o r t a l i t y  o f  
the  f i s h .  

Source:  Refe rence  25 
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TA3LE 2-9 

~ ~ g .  w~.~t~nP~n H ~  ~ t'~w e.,. . 

pa~sme~eE 

p~ 

Dissolved Oxygen 

Zinc 

Cr£ter£a 

6.5 to 9.0 for aquatic l ~ f e .  

5.0 m8/1 to ma~nta£n good f i s h  
population. 

0.01 of the 96-hour LCS0 as determined 
through b~oassay using a sens£t~ve 
res£den= spec£es. 

Hagneslum 

Iron 

Manganese 

Lend 

None given. 

1.0 ~S/1 for aquatic 1££e. 

50 ~g/1 for domestic vate~ suppl ies ,  
100 ~ . 1  £or protect ion of consumers 
of marxne mollusks.  

0.01 times the 96-hour LCS0 value . . .  
£o~ s e n s i t i v e  freshwater res ident  
spec ies .  

Aluminum 

Cadmium 

Coppe: 

Chrom£um 

He=euty 

HoQe giV~.  

Soft water - 0:4 ~g/1  £o= cladocetaus 
and salmon~d £xshes; 4.0 ~g/1  for l e s s  
s e n s i t i v e  spec£es. 

Hard water - 1.2 ~g /1  and 12/0 ~g/1  
respect ive ly .  

0.1 t;mes the 96-hourLCS0 for a 
seus£t£ve res ident  spec ies .  

100 ~ g / l  for aquatic l l f e .  

0.05 ~ g / l  for aquat£c l i f e .  

Source: Reference 25 
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The ~iver in  i t s  c ldal  zeg icu  has s l i g h t l y  d i f f e r e n t  phys ica l  

character~at£cs .  ~n the v l c ~ u l t y  o£ the Chester Geuerat~nK Sta t ion  

near Chester,  ~ a . ,  the r~ver ~e 1,~00 to 2,000 yards wide, and has a 
midriver shipping channel . (29)  Here the r iver  bocCem i s  composed 
ma£nly 0£ c~ay and mud w~th l e s s e r  amounts o£ s ~ l t ,  sand and rubble.  

The r iver  ]~medlately o££shore o£ the proposed s i t e  appears to have 

a ~uhble bottom that  may have been a££ected by raz ing  and g i l l  

operat ions  at  the s i t e .  The shore l ine ,  wh£ch drops s t eep ly  £~om the 

s i t e  to the water,  c o n s i s t s  o£ b u i l d i n g  rubble.  

"Small but important wetlands exist" on the eas t  shore l ine  at  ~ v e r  

Miles  102 and 103. (23)  

~ :  Some £nforma~ion on zooplankton, ichthyoplankton and 

adult  £ i sh  ~s ava i l ab l e  £or the s l t e  v i c i n i t y .  During a study 

reported in  1977, rot~£ers  were the dominant zooplankton ~coup in  

w~nter,  sum~er and ~a l l  (Tyrawskl, 1979).  Rotator ia  eompr£sed over 

$0 percent og the zooplankton, with  a mean annual dens i ty  o£ 99,26& 

per cubic meter. Cladocera were second ~n abundance (mean annual 

dens i ty  o£ 61,401 per cubic meter) ,  and copepods were th ird  (mean 

annual dens i ty  o£ 23,117 per cubic meter) .  Cladocera nombezs peaked 

i n ~ u n e ,  and copepods ~nMay. 

The most abundant ichthyoplankton c o l l e c t e d  at  RM 101.2 were r iver  

hez-clng, temperate bas se s ,  mlnnowsp and American e e l .  

lchthyoplankton was taken from the r iver  £rem l a t e  April  through 

l a t e  ~uly .  

The most abundant adult  f i s h  taken from i n d u s t r i a l  screens in  the 

proposed s i t e  v i c i n i t y ,  in  order of most to l e a s t  nume=ous, were 

blueback he~cln~,  a l e w i f e ,  r iver  herr ing ,  white  perch, s i l v e r y  

u~nnow, American e e l ,  g izzard shad, and mmumlchog. 
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In r iver  sampling c o l l e c c l o n s ,  the numbers of  f l s h  taken in  winter 

was low compared Co the ocher seasons.  Gizurd  shads white perch 

and s i l v e r y  mlnnoe dominated the winter catch. In springs alew££e, 
blueback he~-ciug, s i l v e r y  minnow, audwhl te  perch veremoa¢ common. 

Alegi£e  and blueback h e r r i n g ~ e r e  a l so  most connoa in summer, 

fol lowed by other herr ings ,  American e e l ,  a u d ~ h i t e  perch. 

In f a l l ,  blueback herr£nsweremos t  numerous~ fol lowed by a l ewi fe ,  

r iver  herring and v h i t s  perch. A fev  Anerican shad and str£ped bass 

were a l so  taken. Most blueback herring,  a lewife  and vhice perch 

taken in su,-uer and f a l l  were l e s s  than one year o ld .  

A number o f  anadromous species  o f  the clupeid family,  including 

Amerlcan shad, pass ¢hroush the lower r iver  on the ir  way ¢o and from 

upr£ver a.oawuing 8rounds. Most shad spawning occurs between Easton, 

Pa. and East Branch, N.y . (30)  IC was bel ieved that ,  at  l ea s t  unt i l  

1976, the Delmaare River had few American shad that returned Co 

spawn in s u c c e s  "~e years because dolm-migratln8 adult~ died due Co 

s tarvat ion  plus ~.e  low disso lved oxysen concentraCion~ in the lmaer 
r iver .  

2 .2 .3  .,Special Considerations 

i'. q 

Endangered and Threatened Species:  The only f e d e r a l l y - l i s t e d  

endP~sered or threatened species  whose reuse8 include the s i t e  

v i c i n i t y  are the bald eagle (~a l l eee tus  leucocephalua),  the 

pere&clne fa lcon (Falcon peresrlnu s a ~ t , ~ ) ,  and the shortnosL 

sturgeon (Acipencer brevikostrum).(31) The bald eagle  and the 

peregrine falcon,  both endangered spec i e s ,  are l i k e l y  to  be casual 

occasion v i s i t o r s  to the s i t e  area. They would not be ezpected to 

stay in the s i t e  v i c i n i t y  because o f  lack o f  su i tab le  hab i ta t .  The 

shortnose sturgeon, a l so  endangered, was sai~ co occur in the lower 

reaches o f  the river dowusCre~ of  Wilmington, Delm~are (persoe~l  

conuunieation, gudangezed Species Coordinator, Delaware). .'~ee, e t  
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a l . ,  does not include the Delaeare River in loca t ions  vhere the 

spec ies  has been recorded s ince  19&9.(32) However, Tyravsk~ r epo r t s  

tha t  two 8pec/~eu8 were taken from the r i v e r  between Bordeutouu aug 
Trenton in  1971. The s p e c i e s '  d l s t ~ b u t l o n  wi th in  the r i v e r  i s  

unknown, except  tha t  £t has not  been found upstream of  Tree,Con.(23) 

No other  add i t iona l  spec ies  l i s t e d  for  the s t a t e  by the Pennsylvania 

F~sh Coun~sslon(33) would be expected to occur in  the s i t e  v i c i n i t y .  

Economically ~ o r C a n t  Species:  Delaware River f i shes  chat a re  

l i s t e d  by.T~._avski as hav£ng some comnercial value and tha t  occur iu  

the p r o j e c t  a rea  are American ee l ,  bIueback he r r i ua ,  ale~v~fe, 

American shad, wh£te perch,  s t r£ped b ~ s ,  and ca rp . (23)  Host o~ 

these  spec ies  are  found in the p r o j e c t  v l c i n l c y  during some par t  o f  

t h e l r  l i f e  cyc l e s .  Species  contr£buC£ng eo a r e c r e a t i o n a l  f i she ry  

include A t l an t i c  8 turseou . Amerlcan shad: white perch, s t r i p e d  bass ,  

carp,  white c a t f i s h ,  brovn bul lhead,  che~nel c a t f i s h ,  and v h i t e  

sucker~ The Pennsylvania Fish C o ~ i s ~ [ o n ( ~ )  l i s t s  the Delaware 

River  near Torresdale  (upstream of  the ~ro jec t )  as a f i s h e r y  fo r  

bass ,  panf i sh ,  p i c k e r a l ,  American shad, t r o u t ,  and v a l l e y e .  

Th~ Delaware River Basin serves  as the A t l an t i c  Flyway, one of  the 

four major Horth ~ner£caa f lyuays ,  fo r  ~£grat iu8 waterfov$.  One of  

the most /Jq~ortant spec ies  using the f~y~ay i s  the Canada goose.  

Uniqueness Within the ReKion: The lover  ~elaware River i t s e l f  i s  

eco lo81ca l ly  unique and important in tha t  i t  serves  as a u~.gratory 

reu te  fo r  va luable  aquat ic  spec ies  and waterfowl ,  and i t  supports  a 

wide v a r i e t y  of  esttuarlue and freshwater  species. The r i v e r ' s  

vet lnnds may be considered unique because of  t h e i r  value to 

w i l d l i f e ,  and because development has reduced t h e i r  ex t en t .  

~'he s i t e  i t s e l f  cannot be considered unique because of  the h i sh l7  

i ~ u o t r i a l i z e d  nature  of  the western sho re l ine ,  and because £t has 

a l ready been d i s tu rbed  and f i l l e d .  
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gcolo~ical St=es8: The s~ .urround£ng areas have a l r eady  been 

eiKs~gleancly d l s tu rbed .  J~aerDelaware Rive= has had a h l s t o r y  

o g v a c e r  quaZ£ty problems wh£ch have a££eeted naturaZ cosmunlt~es. 
Hater q u a l i t y  has been a £actor in  the dec l ine  in abundance o£many 

commercially and r e c r e a t l o n a l l y  valuable  spec ies . f23)  AlthouKh 

water qua l i t y  is  ~nproving, £1uetuaClon8 in  or level8 o£ cerCa£n 

parameters,  such as dissolved oxygen, may s t i l l  a££ect aquat ic  

organisms. The disappearence of marshland8 ha8 also af£ected 

eco log ica l  comuo i t i e8  by removing breeding,  nursery ,  and £eeding 
hab£ta t .  

2 . 3  HONAH ENVIRO~mHT 

This sec t ion  deecr ibes  the ez£st in8 human environment v i t h i n  the 

primary s tudy .a rea  and se lec ted  o ther  areas  in the v i c i n i t y  of the 

p ro j ec t .  The h,nan envirmment  i s  here def ined  to include 

demographic, soc i a l ,  and economic c h a r a c t e r i s t l c s ;  c u l t u r a l  

ameni t ies ,  c o m u n i t y  services, and t r anspo r t a t i on  f a c i l i t i e s ;  and 

land use pa t te rns  and t reads .  

Zu£orma~iou presented in the fo l lov ing  sec t ions  vas obtained from 

s i t e  and study area reconnaissance,  d iscuss ions  r i c h  City of  

Phi ladelphia  and l}elavare Valley planners ,  1970 census da ta ,  

ava i lab le  repor t s  and updates,  and open f i l e s .  

2.3.1 Deaof~-apby 

Despite being in  8 densely populated e e t r o p o l i t u  area ,  the s i t e  i s  

r e l a t i v e l y  i so la t ed  from the r e s i d e n t i a l  f ab r ic  of  the a rea .  The 

Delsvare River separa tes  the s i t e  from Camden vh i l e  the e leva ted  

Delavare Expressvay (Route 1-95) separa tes  i t  from r e s i d e n t i a l  a reas  

o f  Phi lade lphia .  The s£ce is  v i t h i n  an e s s e n t i a l l y  n o n - r e s i d e n t i a l ,  

i n d u s t r i a l - p i e r  co r r ido r  lying "Let~een Route 1-95 and the Delavare 

l i v e r .  The co r r ido r  extends from south c,f the Benjomz~ F~nuklin 
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Bridse northward to the Brldesburg r e s l d e n t l a l  a rea ,  j u s t  north of  

the Betsy Ross Bridge.  The i n d u s t r i a l  £ a c i l ~ t l e s  of  t h i s  cor r ldor  

include= o££- loadlng/on- loading warehouses, g l a s s  and chem£cal 

p l an t s ,  r a i l  yards ,  gas s to rage  £ a c i l l t l e s ,  e l e c t r i c a l  generat lng 

s ta t£ons  and a munlclpal i n c i n e r a t o r .  

Popula t ion  D i s t r i b u t i o n  Near Site= For ana lyses  purposes ,  three 

census t r a c t s  in Kensington and two in F i sh townwere  examined. They 

were CT143, 158, 159, 160 and 161 (=ee Figure 2 -7 ) .  As i980 data  

was not ye t  a v a i l a b l e  a t  t h i s  wr i t i ng ,  1970 data  were used for  

in fonua t ive  and comparative purposes only.  

According to the 1970 da ta ,  there  were so~e 31,700 persons res id ing  

in the area  vhlch i s  gene ra l ly  bounded by Lehish , Frankford,  and 

Delaware Avenues. Of t h i s  t o t a l ,  68 percent  ~ere considered to  have 

l ived  in the same area fo r  f ive  years  or more as compared to  61.2 

percent  c i t y . d e .  

Popula t ion  Trends: Although, in general ,  housing condi t ions  are 

sound, r e s iden t s  in the area have experienced d i f f i c u l t y  in 

ob ta in ing  p r iva te  mortgage money. This is  due to  the presence of  

many long-term vacant un i t s  in the area .  The Neighborhood 

S t r a t e s i e s  Program is  designed to overcome these  o b s t a c l e s  through 

expedi t ing  mortgage funding as we l l  as in providing W a n t s .  

Accordlnx to the 1970 census o£ populat ion,  there  vas a s l i g h t  

dec l ine  in  populat ion between 1960 and 1970. .~ae 31st  Ward, which 

encompeses par t  o f  the s tudy area experienced an e igh t  percent  

dec l ine  £roa 1960 to  1970. The evidence of  s t i l l  s i s u i f i c a n t  

numbers o f  long-term vacant  un i t s  ind ica tes  t ha t  the dec l ine  has 

probably continued but a t  a ccQparat ively  moderate r a t e .  

C h a r a c t e r i s t i c s  of  Populat ion and A£~: In 1970, 36.3 percent  of  the 

popula t ion were under 20 years  of  a le  and 12.4 percent  were over a s s  

65. This compared with the c i t y - v i d e  t o t a l  of  34.4 percent  and 11.7 
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percent,  r e s p e c t i v e l y .  The higher percentages  in  these c a t e g o r i e s  

again r e f l e c t s  the general ly  enable character  o f  the area. 

The percentage o f  £oreign born van placed at  20 percent as compared 

with 23 percent c i tywide .  Less than one percent gas non-vh£te as 

compared v i t h  a clty-w£de 23 percent in  1970. See Table 2 -10 .  

Populac£on Pro jec t ions :  l c  i s  d i f f i c u l t  to  make populat ion 

projec t ions  for  the census t rac t s  i n  q u e s t i o n s .  These are 

counterva i l ing  fac tors  operating.  On the one hand, there are some 

800 l o u s - t e m v a c a n t  u n i t s  in the area.  On the ocher, there are a 

s i zab le  major i ty  o f  u n i t s  Chat are occupied and g e l l  maintained.  

There are homes a l s o  being sold to  v i l l l n s  buyers.  In a d d i t i o n ,  

there i s  the c i t y  a c t i v e l y  involved in  a conservat ion program. The 

bes t  es t imate  i8  that  the population r i l l  ~emain s tab le .  

.Land Use 

The s i t e  i s  current ly  zoned as "port i n d u s t r i a l . "  Development 0£ 

th i s  s i t e  for  i n d u s t r i a l  purposes i8 c o n s i s t e n t  with the current  

plan and zoning map o f  the City 0£ P h i l a d e l p h i a .  

I t  should be noted that  in the prQlim£uary study of  the r i v e r  f r o n t ,  

the s loe  was in  the DO-U area ( see  Figure  2 - 8 ) , ( 3 5 )  uh£eh van g iven  

a high p r i o r i t y  for  i n d u s t r i a l  development in  accordance ~ C h  

Coastal  Zone Nanasemeut (C7~) P r i o r i c i e e .  The CZH Program 

s t a t e s  . . . .  "Eneray production i s  a problem of  nat ional  as y e l l  as 

s t a t e  and reg ional  8 i s n i f l c a n c e ,  Pennsylvania  Coastal Zones are no 

except ion.  The increas ing  demand for  energy coupled v i t h  the 

inherent l o c a t i o n  the coast.--1 zones o f f e r s  to the s£Cing o f  many 

ener8y f a c i l i t i e s ,  makes i t  i n e v i t a b l e  that  addi t ional  f a c i l i t i e s  

g i l l  be located  in  the C m o n v e a l t h ' s  coanta~ area in the 
f u t u r e . . . " ( 3 5 )  
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The two c i t i e s ,  Ph i lade lph ia  and Camden~ New Jersey ,  plus the urban 

areas surroundlnE them, c o n s t i t u t e  the P h i l a d e l p h l a  Camden Standard 
Metropol l tanArea .  

The areas of Ylshtown end Kensington, ~ , - e d i a t e l y  adjacent to  the 

proposed s i t e ,  are pr imari ly  low-densi ty  r e s i d e n t i a l  in  nature with 

some significant light industrial uses located within their 

i n t e r i o r .  E s s e n t i a l l y ,  however, these communities are separated 

from the major i n d u s t r i a l  - water front  uses  by the Delaware 
Expressway, see  Figure  2 -9 .  

_Ownershlp~ The type and condit ion o£ the housi l ,g  un i t s  extends over 

a wide r~uge o f  a l t e r n a t i v e s ,  see  FiEure 2 - 8 .  i t  i s  est imated that  

some 65 percent o f  these  un l t s  are s l n g l e  fami ly ,  owner occupied.  

There are a l so  long tetm vacant un i t s  in  the area.  I t  i s  es t lmated 

that  there are over 800 such vacant un i t s  in  the area . (38)  

Exlst lnE Land Use Pat tern:  The land uses  in  and adjacent to the 

proposed PGW s i t e  are~ to  a large ex tent ,  de f ined  by the i r  p o s i t i o n  

with regard to the Delaware Expressway. A l l  o f  the land eas t  o f  the 

expressway i s  i n d u s t r i a l  in  character.  Most o f  that  land to the 

wast i s  r e s i d e n t i a l ,  hut not uniformly so .  

The r e s i d e n t i a l  a spec t  i s  primarily row-house, interspersed  with 

commercial uses, such as bars~ small groceries, etc. There are two 

sizable segments of industrial development within this residential 

area, which are located alon E AramlnEo and the Front-Frankford 

Street  area. 

There are a l s o  small  parks, cemeteries ,  s c h o o l s ,  churches, and 

re lated  i n s t i t u t i o n s  inteEral  to  older e s t a b l i s h e d  neighborhoods. 
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The proposed s l t e  i s  i u  a "G2" i n d u s t r i a l l y  zoned d i s t r i c t .  This i s  

one o£ the l e s s  r e s t r i c t i v e  o f  the i n d u s t r i a l  zones,  in  that  i t  

provides  for  a wide v a r l e t y  o f  manufacturing uses  and storage such 

as lumber or coa l  yards.  

I t  i s  in  the t~.,R.n d i s t r i c t  that  the zoning code mentlons gas 

manufacturing and re la ted  a c t i v i t i e s ,  inc luding  s torage .  No 

i n d u s t r i a l  d i s t r i c t  s p e c i f i c a l l y  mentions coa l  g ~ s l f i c a t i o n  as such. 

Howevers because o f  t h i s  i t  i s  to be expected that  a rout ine  permit 

w i l l  not  be i s sued ,  and an appeal to  the zoning board o f  the 

adjustment w i l l  be required for  an LR zoning.  

Land Values: Desp£te the s i z a b l e  number of  resources ,  r e s i d e n t i a l  

va lues  have increased.  From an est imated median value  o f  $5,000,  in  

accordance with the 1970 census ,  the e s t ~ a t e d  current range o f  

housing ks valued at  from $8,§00 to  upwards of $25,000.(38) 

In medlan value  o f  owner-occupied homes, the range was from $5,000 

to $6,200.  This was lower than the c i ty -wide  medlumaverage o f  

owner-occupled homes which was se t  at  $10,600.  A recent  es t imate  o f  

homes for s a l e  has indicated that va lues  have r i s e n  but no pr ice  

est imate  was a v a i l a b l e .  

L a n d f i l l s  • L a n d f i l l  space of  s u f f i c i e n t  capacity  to acco~nodate 

347 cubic yards per day of  s l ag  and ash in the v i c i n i t y  o f  the 

proposed project  i s  scarce .  One p o t e n t i a l  hauler ,  Danel la  Bros . ,  

Inc.  o f  Plymouth Meeting, Pa . ,  present ly  hauls  approximately 200 tpd 

o f  f lyash  from two o f  Phi lade lphia  Z l e c t r i c ~ s  (P .E. )  f o s s i l  f u e l  

generating s t a t i o n s  (Crombie and Sddystone) to  the Hontgomery County 

l a n d f i l l  where the f lyash  i s  used to  form the brim around the 

l a n d f i l l .  Danel la  Bros.  has confirmed the i r  i n t e r e s t  and capabil i ty" 

for  haul ing s o l i d  waste from the g a s i f i c a t i o n  plant  to  a l a n d f i l l  

ava i lab le  a f t e r  1984. The c o s t s  for haul ing  and d l s p o s i n s  o f  s l a g  

and ash by Danella Bros. i s  projected to  be $6.00 per ton in  1984. 
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2.3.3 

(See Appendix A £or a l e t t e r  from Danella Bros. confirming the ir  
i n t e r e s t . )  
'% 

Landf i l l s  whlchmay be avai lable  in 1984 and beyond include the Ivy 

Rockp Sabia, and Glasco ~uar~iee in  Montgomery County. Other 

potent ia l  waste d isposal  s i t e s  may be ava i lab le  in Delaware, 

Chester, and Bucks Counties when they are needed for the project .  

The Lanchester Cozporation, which operates a l a n d f i l l  in  Honey 

Brook, Pa. ,  approximately for ty  miles  from the proposed g a s i f i c a t i o n  

plant,  has 2 0 ~ l l l o n  cubic yards of  capacity,  c£ which 10 percent 

has been dep le ted \ to  date .  The proposed 250 tpd from the 

g a s i f i c a t i o n  plant would increase the f i l l i n g  rate by 25 percent.  

The projected 1985 per ton cost  for disposal  i s  ~25.00, plus 

~3.00 per con for hauling.  (See AppendixA for  a l e t t e r  from The 

Lauchester Corporation confi~n~ng the capacity  for  rece iv ing  the 

s o l i d  waste from the g a s i f i c a t i o n  £ a c i l i t y . )  
% 

In the unl ike ly  event that e ~ s t i n g  l a n d f i l l s  are not avai lable  or 

the economics o£ s o l i d  waste disposal  are such that they jus t i £y  

th i s  option, a dedicated laudf i l~  could be developed for use by the 

f a c i l i t y .  In a preli~nlnary exploratory study to i d e n t i f y  quarries 

and devastated lauds in a corridor running northwest o f  Phi ladelphla 

along the e x i s t i n g  r a i l  l ine ,  II po tent ia l  d isposal  s i t e s  were 

i d e n t i f i e d .  These would be examined in greater decal1 in the 

unl ike ly  event thet  a dedicated l a n d f i l l  would need to be developed. 

T~ansportatlon 

The s i t e  is  r e l a t i v e l y  acces s ib le  v ia  the Delaware Expressway and 

i t s  interconnections with other expressways and major roads in the 

metropolitan area. In addit ion,  the Conrall marshalling yard, l y in  E 

to the north o f  the s i t e ,  o f f e r s  convenient coal  del ivery movements 

with a mlnimumextenslon and disturbance o f  e x i s t i n g  trackage. 
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