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ABSTRACT 

The non-radiological consequences to the aquatic biota and fisheries of the 

Susquehanna River from the �arch 28, 1979 accident at Three �ile Island 

Nuclear Station were assessed through the post-accident period of July 1979. 

Thermal and chemical discharges during the period did not exceed reouired 

effluent limitations. Several million gal lons of treated industrial waste 

ef fluents were released into the river which were not of unusual volumes 

compared with nor�al operation and were a very small proportion of the 

seasonally high river flows. The extent and relative location of the effluent 

plume were defined and the fishes known to have heen under its immediate 

influence-were identified, including rough, forage, and predator/sport fishery 

species. 

�'o impacts to benthic invertebrates or fishes were detected. f\lo unusual 

conditions of fish disease or mortalities were noted. NorMal seasonal 

increases in faunal abundance and species composition occurred, as did the 

onset of the fish spawning season in April with peaks of ichthyoplankton 

abundance in ray and June. 

Post-accident recreational fishing patterns in the vicinity of Three �4ile 

Island departed from historical trends. Fishing appeared to partially shift 

emphasis from the reservoir proper near the nuclear station to other areas, 

especially downstream. Anglers fished relatively less in the reservoir and 

returned greater proportions of their catches than during any corresponding 
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t ime per iod w ith in the prev ious f ive years. This was most notable dur ing 

Apr il when anglers returned an unprecedented 1 00% of the ir catches. W ith t ime 

follow ing the acc ident, the patterns of recreat ional f ish ing returned to 

normal or near-normal. 

Several gener ic aspects of th is invest igat ion are d iscussed, includ ing: the 

occurrence of the acc ident with respect to the b iolog ical season, and the 

abil ity to detect an impact; data ava ilab il ity and data needs for assessment; 

and the appl icat ion of these non-rad iolog ical f ind ings for rad iolog ical impact 

assessment. 
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EXECUTIVE SUMMARY 

1. The non-radi o l ogi cal consequences to the aquat i c b i ota and f i s her i es  of  

the S usquehanna Ri ver from the March 28, 1979 accident at  Three Mi l e  

I s l and Nuc l ear  Stat i on were assessed through the post- acc i dent peri od of  

Ju l y  1979 . Data uti l ized i n  the study i nc l uded si te spec i fic bio l ogical  

and water qual i ty i nformati on  co l l ected  by the Li censee and h i s  con

s u l tants dur i ng operati onal  monitori ng at U n i ts 1 and 2 ,  begin n i ng  in 

1974 and cont i nu i ng through the peri od of study. Data were al so  

avail ab l e  through the Commonwea l th of  Pennsy l van i a  NPDES mon i tori ng 

program , from the U .  S .  Geo l ogi ca l  Survey , from knowl edgabl e persons  

within s tate and federal agenc i es , and from aquatic b i o l ogical  stud i es 

conducted in other upstream and downstream areas of  the Susquehanna 

Ri ver. 

2. Duri ng and fo l l owi ng the acc i dent, the aT and discharge temperatures at 

the ri ver discharge never exceeded therma l l i mitati ons  imposed by  the 

Commonwea l th of  Pennsy l van i a .  The thermal di scharges were a l l with i n the 

val ues reviewed and found to be acceptab l e  i n  preoperational NEPA 

as s es sments , inc l ud i ng the 1972 NRC FES,  the 1976 NRC F i nal  S upp l ement  to 

the FES,  the 1977 U ni t 2 envi ronmental hearing. S i m i l ar l y , the concen

trati ons  of  chem i cal substances re l eased dur i ng the peri od never exceeded 

NPDES l imitati ons  and were wi thin the va l ue s  reviewed and found to be 

acceptab l e  i n  preoperat i onal  as s e ssments .  The severa l  mil li ons  of  

gal l ons  of treated i ndustri al was te eff l uents released i nto the  river 

were not of unus ual vo l ume compared wi th normal  operati o nal re l eases and 
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were ve ry smal l i n  vol ume rel at ive  to the seasonal l y  h i g h  r iver  fl ow 

du r i ng that  t ime . 

3 . Ut i l i z i ng da ta col l ected duri ng operat i onal thermal pl ume mapp i ng surveys 

( 1 974- 1978 ) ,  the rel a t i ve l ocat i on of the effl uent pl ume , and thus  t h a t 

po rt i on of the rece i v i ng waters under i ts immmedi ate i nfl uence , were 

i denti fi ed . The effl uent pl ume has been confi ned to ve ry near the wes t  

shorel i ne of Three Mi l e  I s l and . I ts maxi mum mea su rab l e extent has  been  

to  d i s tances l es s  than  20m offs hore a nd  1 000m ( a bout  0. 6 m i l e )  down-

s tream , or to a po i nt about hal fway between the d i sc harge and the 

junct i on of the  Yo rk Haven Dam wi t h  Three Mi l e  I s l and . 

4 .  S i nce thenmal and chemi cal  effl uents di d not v i ol a te establ i s hed 

l i mi tat i o ns and  were wi th i n  previ o u s l y  asses s ed val ue s , impacts to 

aqu a t i c  b i ota were not expected . An exam i nati on wa s conducted of b i o t i c  

cond i t i o ns i n  the r i ver du ri ng the peri od of the acc i dent and compared 

wi th  h i s tori c condi t i ons . No effect s  to benth i c  i nvertebrates or f i s hes  

were detected . No unu sual con d i t i ons  of fi s h  d i sease  or  morta l i ty were 

n oted i n  the r iver  fol l owi ng the acc i dent . The normal s pr i ng i ncreases  i n  

faun al abundance occurred ,  as di d the onset o f  the fi s h  spaw�i ng 

season  i n  Apr i l  wi th  i c ht hyop l ankton peak s  duri ng May and June . Sampl i ng 

wi th s everal gear types i n  the immedi ate effl uent pl ume a rea documented 

the presence of many fi s h  spec i es i nc l ud i ng rough {carp , su c ke rs ) ,  forage 

{ s h i ne rs , darters ) ,  and predator/s port  {bas s ,  sunfi shes , wal l eye ) 

s pec i es • 
. 

xiv 



5 . · Pos t-acc i dent  recreat i onal fi s h i ng patterns i n  the s i te v i c i n i ty departed 

from h i s tor i c al trends . F i s h i ng appeared to part i al ly  s h i ft away from 

the  reservo i r  i n  the immedi ate s i te v i c i n i ty to other a reas , espec i al l y  

downs tream t o  t h e  Yo rk Haven Dam a n d  the hydroe l ectr i c  s tat i on .  Ang l e rs 

f i s hed rel a t i ve l y  l e s s  i n  the reservo i r  and those who d i d fi s h  there 

re tu rned greater proport i o ns of the i r  ca tches than duri ng a ny corre

s pond i ng t ime peri od wi th i n  the prev i ous f ive  yea rs . Th i s  wa s most  

nota b l e  d ur i n g  Apr i l 1 979 , when a ng l e rs i n  t he  reservo i r re tu rned an  

u nprecedented 100% of the i r catches . Wi th  t ime fol l owi ng t he  acc ident , 

the patterns of recreat i onal  fi s h i ng re tu rned to no rmal or near-no rmal . 

6 . Severa l  generi c aspects rea l i zed  from th i s  s tudy were noted , i nc l udi ng: 

a .  A real i za t i on that thermal and  chem i cal  effl uents du ri ng the 

acc i dent cou l d be ma i nta i n ed wi th i n  acceptab l e  l eve l s ,  t hus  

m i n i m i z i ng the  potent i a l  for impact to  aqu a t i c  b i ota . 

b .  The occu rrence o f  t h e  acc i dent  dur i ng a b i o l og i c al season when  

i mpacts  m ight  have been mos t  detectab l e ,  had  they occu rred . Th i s  

pos s i b i l i ty pl us the avail ab i l i ty of deta i l ed s i te s pec i fi c  data for 

eva l uat ion of impact permi tted a real i s t i c  assessment  and a 

reasonab l e  conc l us i on of no impact .  Th i s  concl us i on supports tha t 

expected from the non-vi ol a t i on of therma l and chemi cal  d i sc harge 

l imi ts , and m i ght  be expected to re su l t  ( i n  genera l } fol l owi ng 

acc i dents (of the type experi enced at  Th ree M i l e  I s l a nd } i n  wh i ch 

s im i l ar l imi tat i ons are not vi o l ated . 

XV 



c .  The da ta needs and da ta avail abi l i ty for a s sess i ng impacts were 

exami n ed ,  on the premi se that the s i tuat i on wh i ch occu rred a t  Thre e 

Mi l e  I s l a n d  probab ly  represented a bes t-case  wi th res pect to the 

presence of s everal recent yea rs of deta i l ed s tu d i es whi ch cont i n u ed 

through the  pe ri od of the acc i dent . Env i ronmental mon i tori ng 

requ i red by both the  ETS and NPDES pe rmi t were essent i al el ements i n  

real i s t i ca l ly  a s ses s i ng impacts . A scena ri o wa s devel oped for 

acc i dents  (or a ny non-acc i dent events of potent i al eco l og ica l  

s i gn i ficance ) wh i ch occur many years after the ces sat i on of  deta i l ed 

s i te s pec i f i c  s tu d i es and cons i dered how the l ack  of su ch data cou l d  

affect the ab i l i ty to real i s t i ca l ly  assess  the impacts . �eans fo r 

cop i ng wi th  th i s  s i tuation were expl ored i n c l u di n� :  peri odi c  goa l  

ori ented mon i tori ng for upda ti ng spec i fi c types of i nformati on ; goa l  

ori ented operat i on al mon i tori ng du ri ng t he  ea rly yea rs of  reacto r 

l i fe ;  the  types of i nforma t i on wh i ch l i ke l y  cou l d be obta i ned 

fol l owi ng an  acc i dent �i ch occu rs many yea rs i nto s ta t i on l i fe a n d  

for wh i ch n o  s i te s pec i f i c  s tu d i es have been  conducted fo r many 

yea rs . 

7 . Seve ral fi ndi ngs of th i s  non-rad i ol og i cal  s tu dy are appl i cab l e  to the 

a s ses sment of the potent i al radi o l ogi cal cons equences of the  Three � i l e  

I s l aQd acc i dent , and to rad i ol og ical  a s sessment  i n  general . They are a s  

fol l ows : 

a ) The i dent i f icat i on of the i�med i ate extent and rel a t i ve  l ocat i on of 

the effl uent pl ume cou l d be usefu l  i n  defi n i ng the immed i ate impa c t  

a rea fo r col l ect i ng radi ol og i ca l  sampl e s  o f  r iver  wa ter and 

xv i 



s edimen ts an d a q uat i c bi ota wh i ch mi ght have rece i ve d  doses  p r i o r  to 

s i gnifi can t  effl uen t di l uti on with rive r f l ows . 

b) The i dent i fi ca ti on of  severa l  components o f  the  fi s h  commun i ty 

( ro u gh, fo ra ge, predator/sport ) i n  the i mme di a te e ffl uent  p l ume a re a  

could be u se fu l  fo r de fi n i n g  fi s he s  t o  b e  s tu di e d  for radi o l o g i ca l  

purpose s .  

c } The i de n t i ficati on of fi sh di sease an d mortali ty con di ti ons  by type  

and  s pe c i es,  as known from the s i te v i ci nity h i s to ri ca l l y  a n d  

fo l l owi n g  t h e  acci de n t, co u l d be use d  for compa ri son  an d foll owup 

a fte r a n  acci den t  or radi ologi ca l  re l ease  e ve n t  for s ho rt- te rm 

( mo rta l i t i e s ) an d l on g- te rm ( di sease ) e ffect  s tu di es,  as  pote n ti ally 

caus a l l y  re l a te d to t he re l ea se s . 

d ) Exami n a ti on of th e re creati ona l fi she ry i n  the s i te vi c i n i ty 

foll owi n g  the acci den t s howe d that fi shi n g  p a rt i al ly  s h i fte d from 

the i mmedi a te site v i ci n i ty ( the res e rvo i r } to othe r  a re a s . Dur i n g  

the fi rst  mon th foll owi n g  the  acci den t  {Ap ri l 1979) an g l e rs fi s h i n g  

i n  the re s e rvo i r p rope r we re note d a s  havi n g  kept  none  o f  their 

catches .  Th i s  s u ggests that the li q ui d rad i olog i ca l  pathway l ead i n g  

to man vi a fin fi sh con s umpti on  was absent i n  the i mmedi a te receivi n g  

wa te rs o f  t h e  s tati on e ffl uen ts . As s uch, a form o f  vol untary 

pathway in te rdiction mi ght have been exerc i se d  by the  an gle rs . 

xvii 





I . INTRODUCTION AND OVERVIEW 

Th e  Three Mi l e  Isl and  Nu clea r Stat i on i s  l ocated i n  Dauph i n  Coun ty on the Yo rk 

Haven Pond {La ke Frederi c ) of the Susquehanna River approx ima tel y 1 0  m i l es 

{ 6 . 2  km ) downstream { southeast ) from Ha rri sbu rg , Pen nsyl van i a .  The stati on  

consi sts of  two cl osed-cyc l e  cool i ng steam el ectri c generati n g  un i ts 

{ F igure 1 ) . In i t i al reactor cri t i c a l i ty was ach i eved at  Un i t  1 {871 MWe ) o n  

J u n e  5 , 1 974 and  a t  Un i t  2 { 959 MWe ) on  Ma rch 28 , 1978. Un i t  2 was desi gnated 

to be i n  commerc i al operati on on December 30 , 1 97a!f . 

On Ma rch 28, 1 9 79, Un i t  2 was ope·rati ng at 97 percent of fu l l  power when i t  

experi enc ed a l oss of normal feedwater supply that l ed to a tu rb i ne tri p and 

l a ter to a reactor tri p .  Su bsequ entl y ,  a seri es of events occu rred that 

resu l ted in  s i gn i fi cant damage to port ions of the reactor core . Duri ng the 

earl y phases of the acc i dent , the reactor cool ant  system experi enced h igh 

tempera tu res, at  one po i nt i n  excess of 620°F {.,..,327°C} . After about 

15. 5 hours ,  the core cool a nt tempe ratu res decreased to about 280°F {- 1 38°C) . 

Heat was tra nsferred through one steam generator to the ma i n  condenser and  

then to  the  atmosphere and r iver  by the  c i rcu l a t i ng cooli ng  wa ter system . The 

reactor rema i n ed i n  that condi t i on , but wi th dec reasi ng tempera tu re duri ng the  

next seve ra l weeks, and on Fri day Apr i l  27, 1 9 79 , the un i t  was pl aced in  a 

na tu ral c i rcu lat i on cool i ng mode wi th  heat removal t hrough  the steam 

generato� . Un i t  1 bega n a shu tdown fo r refu el i ng on Februa ry 1 6 , 1 9 79 ,  and 

was in a c ol d  shu tdown mode at the o nset of the  Un i t  2 acc i dent .  
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The nucl ear  i nc i dent wa s of cri ti cal publ ic concern due to heal th and safety 

cons i derat i o ns and mu ch documentation  of these matters has  a l ready occu rred . 

A deta i l ed l i st through May 2 1 , 1 979 of ava i l abl e prei nc i dent  and pos ti nc i dent  

documents is  publ i s hed 31, as  wel l as  s everal post i nc i dent  NRC as ses sments of  

heal th  and  safety rel a ted matters 2/ 41 5/ � 211 56/58� 

It i s  the i ntent of th i s  report to exami ne the non-radi o l ogi c al conseQuences 

to the aquat i c bi ota of the Susquehanna Ri ve� i n  the vi cin i ty of Th ree Mi l e  

Is l and du ri ng and fol l owi ng the acc i dent .  Si nce the i ncident was a un i que  

occu rrence , i t  i s  impo rtant and  usefu l  to  document  t he  non-rad i ol ogi cal  

operati onal  characteri st i cs of the s tati on wh i ch potenti al ly  cou l d  affect the  

r ive r bi ota and  to  c i te t he  sou rces of  ava i l abl e i nfonma t i on fo r su ch  an  

exami nati on . Th i s  report wi l l  exami ne s tati on  operati on duri ng t he  peri od of  

the acci dent in  rel at i on to  nonmal operati on  and to  previ ous impact assess

ments of operati on  o n  Susquehanna Ri ver bi ota . Aquat i c  ecol ogi cal s tu di es of 

the rive r i n  the vi c i n i ty of Three Mi l e  I s l and  have been ongoi ng for severa l  

yea rs and  h ave fo rmed the  bases for impact as ses sments i n  t he  1976 NRC  Fi n a l  

Supp l ement  t o  the F i nal Envi ronmental  Statement6/ and du ri ng the 1977  

envi ronmental heari ngs before the NRC  Atomi c Safe ty and Li cens i ng Boa rd i n  

Ha rri sburg . It i s  not the i ntent of th i s  report to desc ri be or summar ize al l 

the s tudi es whi ch h ave occurred or wh i ch are ongoi ng , s i nce most of the 

s tudi es al ready are summari zed or eva l uated i n  several documents , i nc l udi ng 

the FEs2! , heari ng test i monyZ/ � 91, and the current Envi ronmental  Tec hn i ca l  

Spec i fi cati ons {ETS) a nd the i r compa n i on Envi ronmen tal Program Descr ipt i on 

Doc ument for operati on of Uni t  2. It i s  the intent to reference the pertinent  
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recent s tu d i es a nd assessments and to present da ta col l ected du ri ng the 

peri ods immedi a t ely before and fol l owi ng the acc i dent so that the i r ava i l 

abi l i ty and general  content mi ght  be known by i nteres ted pr ivate , publ i c ,  and 

governmental  concerns . The fi ndi ngs and generic aspec ts will then be 

d i sc ussed in a broader  sens e ,  al ong wi th the appl i cabi l i ty of the 

non-radi ol ogi c al fi n di ngs to radi o l ogi cal asses sments . 
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I I .  NON- RAD I OLOGICAL ASPECTS OF STATI ON OPERATION AND 

WATER QUALI TY IN THE SUSQUEHANNA R IVER 

The aspects of stati on opera t i on du ri ng the acc ident wh i ch po tent ia l l y  cou l d  

h ave affected the aqua t i c  bi ota of the Susquehanna R i ver a re rel ated to 

therma l  and chemi cal d i sc harges . Du ri ng  the NRC revi ew of the po tent ia l  

i mpacts of  operati on of  Un i t  2 on the Susquehanna R iver , t he  water qu a l i ty 

conditi ons as they exi s ted then were exami ned§Z The water quality of  the 

r i ver was found  to be general l y  good . Pa ramete rs of concern in the  Three t-iile 

Is l and s i te vi c i n i ty i nc l u ded nutri ents , i ron , pH,  su l fate ,  and col i form 

bacteri a concentrat ion . Typ i c al val ues of these and other paramete rs i n  the  

r ive r  nea r the s i te fo r the pe ri od June  1 967 th rough Augu s t  1 974 a re shown i n  

Tab le  2 . 4 of the FES 61. The NRC N EPA revi ew 61 exami n ed s everal  water qu a l i ty 

pa rameters of the nucl ear  s tat i on di sc harge that were of concern e i ther 

because of thei r potenti al for adverse affects i n  and of t hems el ves or i n  

concert wi th condi ti ons i n  the receivi ng wa ters . I nc l uded we re: su l fate 

{from stat i on demi neral i ze rs and  concentrati on effects i n  the c l os ed-cyc l e  

cool i ng system ) ;  coppe r and z i nc  {from eros i on products of the heat exchange rs 

i n  the cool i ng waters ); res idu al  c h l ori n e  {from bi ofou l i ng contro l ); tempera

tu re; total di ssol ved sol i ds;  a nd a l ka l i n i ty and pH. Da ta on these pa rameters 

are ava i l ab le  from ongo i ng moni tori ng programs at Three Mi l e  I s l and , as 

requ i red by the Commonweal th  of Pennsyl van i a  NPDES Permi t PA-0009920 and the 

USNRC Envi ro nmental Tec hn i ca l  Spec i fi cat ions  {Append ix  B to the Fac i l i ty 

Ope rati ng li censes fo r Un i ts 1 and  2 ) .  These da ta are d i scus sed bel ow i n  

rel ati on to normal stati on operati on , app l i cabl e pe rmi t l i mi ts and di scha rge 

s tanda rds , and to rel eva nt  previ ous s tu d i es  and ana lys es . 
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A. Therma l  Di s charges  

Both un i ts  of the  nuc l ear stati on  uti l i ze hyperbo l i c natural draft 

coo l ing towers ( two towers  per unit ) for di s s i pating the heat rej ected 

from the steam cyc l e .  Addi tional ly, a l l of  the cool ing water effl uent 

from the stati on  i s  pas sed through mechan i cal draft coo l i ng towers ( one 

per  un i t) pri or to d i scharge to the r i ver  101. Each uni t uti l i zes  a 

separate shore l ine coo l i ng water i ntake structure , but both  u n i ts 

di scharge through a common s horel ine structure ( Fi gure 2) . Water 

wi thdrawal requ i rements ( for  both un i ts comb i ned) are approximately 

54 , 500 gpm C�122CFS; 78.5x106 GO} for coo l i ng tower makeup§/ duri ng 

norma l  operati on. Of that vo l ume , approximate l y  36 , 000  gpm ( �80 . 4 CFS; 

51 . 8x106� GO} on  an annual  average i s  dis charged to the river , wi th  the 

rema i nder l ost through coo l i ng tower evaporat i on . Duri ng reactor 

coo l down, approximate l y  an add i t i onal 10 , 000 gpm (22.3 CFS) of river 

water can b e  provi ded to each  un i t 311. 

Dur i ng normal wi nter operati on , coo l i ng tower effl uent i s  d i scharged to 

the r i ver at a aT of approxi matel y  3°F(1.7°C) and a fl ow of about 80 CFS. 

Duri ng a normal cool down ( coo l ing of  the reactor pr i mary coo l ant l oop by 

the nucl ear decay heat system foll owing a reactor shutdown) , the 

discharge aT at hour 0, cou l d be about l2°F(6.7°C) at a flow of  about 

113 CFS and at hour 12 return to about 3°F(1.7°C) at 113 CFS �/ 21. 
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S i nce U n i t 1 became operati onal  i n  1974 ,  the foll owi ng maxi ma and m i ni ma 

of tempe ratures and aTs at the d i s charge have been recorded: 

Discharge Tern�. (°C) aT (0C2 
Year low H i gh low Hi gh 

1974 111 4 . 9 (Dec 17) 27 . 5 ( J u l 19) - 5. 6 ( J u l  17) +3 . 9(Dec 
1975 121 3.3( Feb 4) 30. 0(Aug 14) - 0. 2 (Aug 6)  +5 . 2 (Mar 

3) 

5)  

1976 131 2 . 8 ( Feb 21) 25.8(Aug 26) - 2 . 8 (Jun 2)  +4 . 7( Fe b  16) 

1977 141 2 . 6(Nov 29) 29 . 9(Ju l 21) - 5. 9( Sep 15) +2 . 5 ( Dec 8) 

1978 <0.1(Jan) 321 31 .  7(J u l  21) 321 -0 . 5 (J un 23) 151 +1. 7 ( J ul 14)151 

Duri ng actua l  norma l cool down ope rati ons  at Un i t  1 ,  the fo l l owing 

temperature cond i ti ons have been recorded: 

Max. Effl uent High aT low aT 

Date Rate '(CFSl ( OC )  ( °C� 
Feb 20- 21, 197�/ 115.9 +4 . 7 +1.4 

Mar 19-20, 1977141 115.85 +1 . 7 - 0.1 

The Commonweal th of Pennsylvania NPDES Permit requires monitoring of the 

effluent di scharge temperature and aT , wi th resu l ts to be  reported i n  
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month l y  discharge mon i tor i ng reports (DMR). Di scharge Temperature and 

.aTs for the peri od duri ng ( b egi nning March 28) and foll owi ng  the acci dent  

were reported to the C ommonwea l th i n  the DMRs for March 161 and Apri l 171 

1979 and are presented here as Tab l es 1 and  2. Dur i ng  the acc i dent  and 

through Apri l 27 (when the natural c i rculati on cool i ng mode began) the 

recorded temperatures were as fol lows : 

M i n i mum Maxi mum 

Discharge Temperature (OF) 41.8 65. 4 

Di scharge Temperature (°C) 5.4 18.6 

aT (0F) -1.3 +4.7 

AT (°C) -0.7 +2.6 

Di scharge vol umes ranged from a maxi mum of 106.6 MGD (165.2 CFS) on 

March 31 (Tab l e  3)16/ to a m i n i mum of 61.3 MGD (95.0 CFS) on Apr i l 22 

(Tab l e 4)171. These val ues incl ude the c ombi ned eff l uents of Un i ts 1 and 

2. 

The Commonweal th of Pen nsylvan i a's Water Quali ty Certi ficati on under 

Secti on 401 of PL 92-500 (dated November 9, 1977) for Three Mi l e  I s l and 

Nuclear Stati on contai ns the.  followi ng  f i ve cri teri a wi th res pect to 

thermal di scharges : 

1. "The tempe rature of the discharge s hal l never exceed a maxi mum of 

87°F[30.6°C], except whe n  the amb i ent river temperature exceeds 
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87°F, i n  which case , the d i scharge temperature s h al l not exceed the 

ambi ent  ri ver temperature11 ( Secti on  3 . c. 2 . b) ; 

2 . 11The tempe rature of  the d i scharge s hall not change by more than 

5°F[2 .8°C]  duri ng any one hour peri od 11 ( Secti on  3.c . 2.b) ; 

3 .  11Dur i ng  the  per i od November 1 through Apr i l 30, the  temperature of  

the  d i scharge s ha l l not exceed 12°F[6 . 7°C]  above ambi ent r i ver tem

perature 11 ( Secti on 3 . c . 2.c.1 ) ;  

4. 11Dur i ng the peri od May 1 through Octobe r  31, the temperature of the 

d i scharge s hall not exceed 7°F[3. 9°C]  above ambi ent river 

tempe rature11 (Section  3 . c. 2. c . 2 ) ;  

5. ·11Dur i ng  plant cooldown operati ons , the temperature of  the  d i scharge 

shall not exceed 12°F[6.7°C ]  above amb i e nt river tempe rature11 

(Secti on 3. c . 2 . c . 3 ) . 

Duri ng and followi ng the acc i dent , none o f  the above thermal cr i teri a 

were v i o l ated , and i n  fact , the aTs genera l l y  were sma l l er than duri ng 

mos t  of the month of March preced i ng the acc i dent .  The o n l y potenti a l  

n oncompli ance wi th thermal cr i ter i a wh i ch occurred dur i ng 1979 precedi ng 
. 

t he acci dent  was on 21-22 March when maxi mum aTs of 13.0°F and 15.1°F 

were reported (Tabl e 1 ) . I nvest i gati on  by  the l icensee reveal ed that the 

i nstrumentation used to determ i ne the temperature d i fferenti al was not 

operat i ng c orrectly  at that ti me,  and the actual aTs were approximatel y 

2°F . Action was taken to correct the faul ty instrumentati on 181. 

Thermal discharges during and fo l l owi ng the acc i dent a l s o  were w ith i n  the 

requi red l i m i ts of the NRC ETS and were w ithi n the val ues revi ewed i n  

previ ous eva l uations �/ �/ 101 191• 
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The  acc i dent at Th ree Mi l e  Is l and wa s desc ribed as a feedwa ter trans i ent* 

wh i ch l ed to a s mal l break l os s-of-coo l a nt acc i dent wh i ch re su l ted i n  

damage to po rti ons of the reactor core !1 . Core dama9e resu l ted from 

overheati ng due to the generati on of heat from the fi s s i on proces s at a 

rate faster than i t  wa s be i ng removed by the cool i ng system . Nu c l ear  

fu el i s  subjected to  heati ng due  to abso rpt i on of  ene rgy from the decay 

of rad i oact ive ma teri al s and th i s  heati ng conti nues even after a reactor 

i s  s hu tdown . Dec ay heat can be a sou rce of overheati ng in fu el in a 

s hu tdown reactor or  i n  fu el that has been removed from a reactor . 

Immedi atel y fol l owi ng s hu tdown of a rea ctor that has operated about a 

month or l o nge r ,  the heat from rad i oactive decay heat amounts to about 7% 

*Th e Reactor Safety Study ( Ref. No . 20) s tates that i n  genera l , the term 

reactor tra ns i ent app l i es to a ny s i gnificant  devi ati on from the norma l 

operati ng va l u e of any of the key reactor operat i ng pa rameters . Trans i ent  

events i nc l u de al l those s i tuati ons  wh i ch cou l d  l ead to  fu el heat imba l ances , 

and  trans i ents cove r the reactor i n  a s hu tdown condi t i on a s  wel l as  i n  the 

va ri ous -operati ng con di t ions . The s hu tdown cond i ti on i s  important  because  

many trans i ent condi t i ons resu l t  in  shutd own of the reactor , and decay heat 

removal  systems are needed to prevent fu el heat imba l ances due to core heat 

decay.  I n  safety anal yses , the pr i nc i pal areas of i nterest  are: i ncreases 

in reactor core power ( heat generati on); decreases in coolant  fl ow ( heat 

removal ); and reactor cool a nt sys tem pressu re i ncreases . Al l of these 

represent a potenti al  for damage to the reactor core . 



1 1  

o f  that produced du ri ng ope rat i on 201 . Du ri ng  the Th ree �i l e  I s l and  acc i dent , 

the  heat produ ct i on i n  the core was dec·ay on ly  a few percent of that  produced 

d ur i ng normal  fu l l  power operat i on , bu t overheat i ng resu l ted from an i nab i l i ty 

to remove the rel a t i vely smal l amount of decay heat at  the proper rate for 

norma l core cool i ng .  Du ri ng the acc i dent , then , the reject i on of heat from 

the reactor cool i ng system to the r i ver v i a  the condenser coo l i ng sys tem wa s 
• 

not  greater than normal , as one mi g h t  su s pect from knowl edge that  the 'reactor 

core was experi enci ng overheat i ng d i ff icu l t i es .  Du ri ng normal fu l l  powe r  

operat i on ,  the rate of heat trans fer t o  the condenser cool i ng sys tem 

essent i al ly  i s  nea r  max imum� 
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TABLE 1 
(Ref. No . 16) 

Parameter 
Units 

Sumple Type 
Frequency 

Date 

1/0l/7Q 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 

. 12 
13 
14 
15 
16 
17 

. 18 
19 
20 
21 
22 
23 
24 
25 

., 26 
27 
23. 
29 
30 
Jl 

Total 

OIIT 0 

. 

THREE MILE ISLAND NUCLEAR STATION 
MONTHLY OPERATING REPORT 

MAIN DISCHARGE 

TH ERMAL D I SCHARGES 
!�ARCH 1979 

Chlorine T. Min 
mg/1 OF 
Grab Meas. 

T. Avg T. Ma..'C 

OF O
F 

Meas. Meas. 

3/Day for 1 Chlorination I· .. Daily Daily Daily 

Free Total Free Total 

SFRVTr.F IFNTTRF Mf IN TI-l 

�l:.lilN AC CID NT 

Free Eff. 6.T Eff. 6.T Eff. 
36 _g 3-4 .c:; �A fi +!:; " _40 0 
38 1 +4 . 0 40.0 +5.3 -42 2 
39.2 +3 0 40.7 +4.7 42 7 
41.5 : +5. 7 4� {) +7.0 44 8 
44.5 +8.1 45.6 +9.3 46.7 
41.3 +4.4 A3 .7 +7.0 45 . 6 
39.6 +2.9 .40 .8 +4.2 41 . 8 
39.2 +3.6 40.8 +4.7 42 . 1 
39.2 +3.6 4.1 cO_ +5.0 42.5 
39.2 +3.6 41 5 +5.6 43.6 
·38.2 +1.7 39.8 +3.6 42 .. 1 
39.2 +3.5 40_._0 +4. , . 41. 3  
39.2 +3.5 _41.2 +5.2 43.9 
40.9 +4.2 43 .9 +7 .4 46.0 
38.4 +2.9 42.4 +6. 3 46.0 
38 . 5 +3.3 40.0 +4.1 4 1. 1 

-39.8 +3.7 42.1 +5.8 44.1 
42. 7 . +6.3 43 . 9 +7.2 45 .5 

42.9 +6.5 44.3 +8.0 45.5 
43.6 +7.3 45.3 +8._8 48.1 
43.8 +7 ·1 46.7 +10.0 49.8 
44.9 +8.3 48.3 +11. 7 51.8 
46 . 9 +4 .3 50. 6 +5. 6 53.8 
53 . 3 +4.0 54 _ _1 +4.7 54.7 
50.3 +2 .1 51.8 +3.0 53.7 
43.0 - 3.0 46.3 +0.5 48.1 
46.0 +1.3 47.4 +2.7 48.6 
44.4 +0.9 46.0 + 1 .7_ 47.4 
46.3 +1 5 48.2 +2.9 50.1 
49.3 +2. 8 50.4 +3.9 51.6 
50.7 +3.4 51.9 +4.1 53. 1 

* PaDER informed by letter dated 4-6-79 regarding 
the accuracy of this data, 

6.T 

+fi Q 
+7 ? 
+fi.7 
+9 5 

+10.3 
+9 2 
+5 .1 
+5.8 
+6.2-
+7.4 
+6.1 
+5. 1 
+7.6 
+9.6 
+ 9.6 
+5 .1 
+7..6 
+8.6 
+9.3 

+11.6 
+13 . 0 
+1 5.1 . 

+6.0 
+4.9 
+4.4 
+2. 1 
+3.5 
+2.5 
ot-4.3 
+4.8 . 
+4.i 

* 
* 

. 

...... 
w 
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TABLE 2 (Ref.No,l.7} 

Parameter 
Units 

Sample Type 
Frequency 

. Date 
Ant"i1 l 1Q7C 

? 
� 
4 
5 
f1 
7 
8 
g. 

10 
. , 

12 
. 13 

'14 
15 
Hi· 
.1 7 

I 18 
19. 
20. 
21. 
22. 
23. 
24. 
25, f--· .. 26, 
27. 
28, . 29, ·r.., 30, t.:-� 

Total . 
I 

I 

I 
J 
I . 

. ' 
l 
I 
I 
I 
1 
I • 

I 

1 
1 
' 
1 
' 
I 
' 
' 

-J, 

THREE MILE ISLAND NUCLEAR STATION 
MONTHLY OPERATING REPORT 

MAIN DISCHARGE 
THERMAL D I SCHARGES 

APR I L  1979 

Chlorine .T. Min 

mg/l OF 
Grab Meas. 

3/D� for l Chlorination Daily 
Free Total Free Total Free Eff. b.T 

--OUT OF SERVJr.F �NTTRF MO �TH------ -------- 50 9 +2.2 
I I I I 50 Q_ +1 , 
I 

. 
' 49.2 +1 .6 

I L I I 
47.2 +0.7 

I • 'I 46.7 +1.2 

l ' l 43.3 -=.1...3. 
1 41.8 -0 6 

. I J .. l 43.6 +0.4 

1 43 .6 +1.7 
I I I 43 .0 +1.6 

1 � I 45.4 +1.4 
' I. 47.1 +2.9 

I ' . I 44.6 +1 .6 
I 44.7 +1.7 

1 J ' I 47.7 +1.3 
.. I 47.2 +1.2 

l I ' l 42.8 +1 .5 
I . 47.0 +0.9 

' I 1 I 48.2 +0.5 . • 
49.0 +0.1 

J ' _1_ _I 50.8 +0.4 
• I .. 53.8 +1.2 
I I I I : 56.7- . +1.4 . ' 58.6 +1.0 

l 1 I 61. 1 +2.0 
-'- 63.""7 +'l,b 

NJITURAI J f!R �UL�JlUN 60.7 ...±g.,, l. 
1 I 58.7 _.::JJ..£.1._ 

I ' ' l 57.6 -o.a_ 
J .. .1 .. _ 58.3 0 J -0.3 

.J/ 'Y � r I ·----· 

T. Avg T. Max 
OF oF 

Meas. Meas. i 
Daily Daily I 

Eff. !J.T Eff . !J.T 
52.1 +� .1 .. �::t ? +':! " 

. · .  50 .R +1 .8 t;? 1 +2.4 _5l) .0 +2 3 50.4 +2.�-
47.8 +l 2 49.0 +1.8 
48.0 +1.6 48.2 +1 .9 
45 J -0.3 47.1 +1.5 
43 .5 +0.1 44.7 +0.9 
44.3 +1.1 44.8 +2 . 0 
44.3 +2. 1 t,4.8 +2.6 
44.8 +2.1 46.6 +2 4 
47.3 +2.5 48.8 +33 
47.9 +3.4 48.5 +3.8 
45.8 +2.6 47.3 +3.8 
46.4 +2. 1 48 4 +2.6 
48.4 +1 .8 48 8 +2.5 
47.4 +1.6 47.7 +2.0 
47 .2 +1 .7 47.6 +1.9 

__ 48.4 +1.4 50.0 +1.8 
49.7 +1 .0 51.6 +1.7 
51.2 + 1 .1 53.0 +1.8 
53.6 +1.4 56.1 +2.2 
55.9 +1.9 58.1 +2.9 
58.5 +2.0 60.3 +(./ 
60.A +1. 6 62.3 +2.3 
63.1 +2 L 65.2 +2.9 

. 61�L �....9 65.4 +2.2 
63.2 +1 4 64.1 +2.1 
60.6 +0 ? 63.3 +0.6 
60.0 ·-n 2. 61.3 +0.5 
60.7 +0.4 62.6 +1.0 --
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TABLE 3 

(Ref. No • 16 }_ 

Parameter 

Units 

Sample Type 
Frequency 

Date 

1/01/79 
1/n? '79 
3/03 79 
3/04 79 
3/05 79 
3/06L79 
3107/79 
3/08/79 
3/09/79 
3/10 79 
3/10 79 
3/11 79 
3}J2/79 
3/13/79 
3/14 79 
3/15 79 
3 / 16 79 
3/171_79 --3/fai79 
3/19/79 
3/20/ 79 
3/21/79 

_3/_22/79 
_ _]L?1J19 

Jfl_3fl9 
-:i/24/79 
__]J_25U9 �j_26j79 

3j 27/79 
3/28/79 

�/_29/79 

Volume 
lOb Gal. 

Meas. 
Daily 

Eff. 

63 g 
56 3 
59.8 
66.7 
69.7 
74.1 
69 . 6 
76.3 
72.7 
77.0 

!10 5 70 0 
69 6 

. 6!1 fi 
63 1 
7CJ 6 
63 R 
S7 3 
69 ? 
70 2 
73.2 
74.4 

A7 ? 
71 7 
61 ':! 
fi3 " 
64.Z 
68.2 

101 . 1 

THREE MILE ISLAND NUCLEAR STATION 
MONTHLY OPERATING REPORT 

MAIN DISCHARGE 

Ci;EniCAt DISCHARGES 
MARCH 1979 

pH TSS TDS 
Standard Units mg/1 ''· . mg/1 

Grab Grab Grab 
Weekly Weekly I! Weekly 

Inf. Eff. Inf. Eff. Inf. Eft. 
6 75 7 '.ll> 1 3 88 1R4 ?11; 
7 . 58 . 7 23 R4 94 181 14R 

6.6 6.9 3o- 21 83 1 82 

6 7 i4 7 44 Qq 112 
6. 72 7 . 25 7 90 llO 97 

6.8 6 75 311 117 124 104 

6 8 6.85 10 190 115 95 
6.9 7 12 172 2 10 101 1 24 

6.90 7.2 136 128 T1n 113 

7. 1 7  7 4 -�n,- 76 92 123 

6.95 7.23 27 22 111 161 

7.19 7.23 33 34 158 14R 
7.05 7.3 41 50 235 1 ?1 
7. 21 7.39 T9- 58 1 1 0 17Q 
7.23 7.29 17 40 1 25 1!10 
7.25 7 . 27 24 52 151 144 
7. 01 7.12 28 35 120 -167 
6.9 7.15 11 23 120 165 

7.15 7.32 11 21 7T 86 
7 . 27 7 . 95 7 8 77 304 

-

7.21 7.4 42 .27 143 120 
7. 51 7.44 20 26 172 214 

7 . 47 7.73 27 46 145 231 

7.25 7.3 32 20 202 260 

Total FE 
mg/1 
Grab 

Weekly 
Inf. Eff. 
1 .08 3 65 
1 21 .29a 

l LOQ 2 59 
0.83 JA1 
1 ,42_ 5 18 

_19.3 _7 86 

3 35 6 69 
8 7 9,87 
8._63_ Ji .8I 

3 72 4 . 93 
3.15 3.62 
3.95 4.14 
3.83 4.67 
0.36 0.48 
2.38 3.08 
2.78 3.09 
1.61 1.14 
3.07 5.16 

3.34 3.68 
1.38 I. 97 

2.95 4.8 
2.75 1.99 

. 1.66 2.73 

2.84 3.28 

Oil & Grease 

mg/1 
Grab 

Weekly 
Eff. 

...... 
CJ"'· 



TABLE 3 (cont.) 

(Ref.No.16 

P11rameter 
Units 

Sample Type 

Frequency 
Date 3-ho/79 3/31 /7Q 

� -

Volume 
lOb Gal. 

Meas. 
Daily 

Eff. 

79.1 
106 6 

. 

pH 

THREE MILE ISLAND NUCLEAR STATION 
MONTHLY OPERATING REPORT 

MAIN DISCHARGE 
CHEtUCAL D I SCHARGES  

�ARCH 1979 

TSS TDS 
Standard Units mg/1 mg/1 

Grab Grab Grab 
Weekly' Weekly ,, Weekly 

Inf. Eff. Inf. Eff. Inf. Eff. 

f) Q5 7 l 32 43 110 149 

Total FE Oil & Grease 
mg/1 mg/1 
Grab Grab 

Weekly Weekly 
Jnf. Eff. Eff. 

1. 71 2.23 
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lABLE 4 
( Ref.No . l J )  

Parameter 

Unit s  

S ample Typ e  

Frequency 

Date 
Ap r i  1 1 , 1 9 7 9  

2. 
3 , 
4 . 
.5 
6 .  
7 . 
8 .  
9 

1 0 .  
1 1  
1 2  
1 3  
1 4 .  
1 5 
1 6 .  
1 7  1 8  .• 

19 . 
20 
21 
2 2_. 
2 3 . 
?4  
?5  
211  
? 7  
28 

.,  2 9  
� 0  

Volume 
. 

10° Gal. . 
Me as . 

Daily 

Err .  

94 7 
85 . 3  
85 . 4  
82 . 2  
86 . 0  
84 . 6  
8 1 . 5  
83 . 3  
9 1 . 2  
80. 6 
7 5 . 9 
84 . 7 
7 9 . 3 
7 9 . 7 
78 . 1  
84 . 2  
7 9  3_ 
80 . 0 
83 0 
7 5 . 3 
94 0 
6 1 . 3  
7 5.0 
83 . 5  
70 . 2  
82 . 6 
7 7 . 3 
78 . 2  
7 7 . 6  
34 . 0  

pH 

THREE MILE I SLAND NUCLEAR STATION 

MONTHLY OPERATING REPORT 

MAIN DISCHARGE 

C HEM I CAL D I SCHARGES 
APR IL  1 9.79 

TSS TDS 
St andard Unit s mg/1 mg/1 

Grab Grab Grab 

Weekly Weekly Weekly 
Inr . Err . Inr . Err . I n r .  Err . 

7 .  1 7 . 2  24 24 1 30 J54 

7 . 64 7 . 6 5 1 7 I V  1 4tl 

7 . 1 6 7 3  3 2  3 9 2 1 4 1 87 

7 48 7 69 9 2 5  1 6 6 1 43 
]_L 1 9 7 38 1 8  44 83 1 3 3 

7 . 4 9 7.6 1 1 .  0 7 . 0  1 59 1 8 1 

7 54 7 _59 4 6  6 4  2 8 1  1 3 2 

7 . 06 7 . 3 7 2 4 .I 1 1 7 1 2 4 
7 0 5  7 2 . 9 1 9  1 50 1 9 0 

7 1 4  7 . 7 2  1 5  1 5  1 4 9 1 59 

7 0 5  7 8 5  3 6 1 5  3 1 5 3 3 5  

7 . 83 7 . 6 7 8 2 6 1 5 1 1 67 

Tot al FE 
mg/1 
Grab 

Weekly 
I n r .  

1 . 45  

I • btl  

0 . 96 

1.85 
2 . 07 

_1_. 26  
1 . 02  

0.58 

1 . 3 9 

0 . 8 5 
1 . 9 8  

1 .1 5  

Eff . 
Z . b j 

t:: . uo 

1 . 2 3 

1 . 9  
2 . 5� 

2.l z 

1 . 1 3  

U . Y 4 
1 . 7 7  

0 . 9 7 
1 .  5 2  - : 

z .  l b  

Oil & Greas e 
mg/1 
Grab 

Weekly 
Eff . 



B .  Chemi cal  D i scharges and R i ve r  Fl ow 

18 

The Commonweal th of Pennsyl van i a NPDES Pe rmi t requ i res mon i tori ng of 

several  chemi cal pa rameters at va ri ous mon i tori ng po i nts  and di scharge 

l ocat i o ns wi th i n  Three Mi l e  I s l and  Nuc l ea r  Stat i on .  One of the 

mon i tori ng po i nts is  i n  the ma i n  effl uent di scharge to the r iver  

(mon i tori ng po i n t  No . 001 ) and  another i s  in  the  d i scha rge from the  

i ndus tri a l  wa ste treatment sys tem ( I WTS ; mon i tori ng po i nt No . 1 07 )  p r i or  

to  i ts entry i nto the effl uent  d i scha rged throu gh the ma i n  r i ver effl uent  

d i sc harge . Resu l ts of su ch mon i tori ng are repo rted to the Commonwe a l t h  

i n  month ly  Di scha rge Mon i tori ng  Report s ( DMR ) . Resu l ts of mon i tori ng a t  

those two po i nts  were repo rted i n  the DMR • s  for March 1§1 a n d  Apr i l  1l/ 

1979 and are presented here i n  Tab l es 3 ,  4 ,  5 ,  and 6 .  Add i t i onal l y , data 

col l ected by the Pennsyl va n i a  Depa rtment of Env i ronmen ta l  Resources  2 1 1 

on  Apr i l 13  and  Apr i l 30 , 1 9 79 were made ava i l ab l e  to NRC and  a re 

presented i n  Tab l e 7 . Da ta col l ected i n  the Susquehanna R i ver  under the  

ETS program duri ng March 221 231 and  Apr i l 231  24/ 1 9 79 by I chthyo l og i ca l  

Associ ates , Inc  ( consu l tant  to Metropol i tan Ed i son Co . )  a re presented i n  

Tab l es 8 and 9 ,  wi th  thei r l ocat i ons  de scri bed i n  Tab l e  1 0  and s h own i n  

F i g ure 2 . 

Du ri ng about the fi rs t two weeks  fol l owi ng the acc i dent , severa l  NRC  

Offi ce of I n spect i on and  Enforcement  (Ol E )  Prel imi na ry Not i fi cat i o n  

bu l l et i ns reported rel eases  o f  i ndus tr i a l  wa s tes i nto t h e  r i ver .  On 

March 29 l es s  than 5 0 , 000 gal l ons were rel eased 26a/ and between March 30 
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and Apr i l 3 contro l l ed re l eases o f  11severa l hundred thou s and gal l on s 11  

occurred 26b/
. D i s charge to the r i ver  from the i ndustr i a l  waste storage 

tanks res umed on  Ap r il  6 at an average rate of  100 gpm ("'0 . 22 CFS)26c/ 

and was stopped l ate on Apr i l 7 26d1 . A l l  tota l l ed ,  between March 28 and 

Apr i l 11 , 1979, 4, 580 , 000 gal l ons  were re l eased from the IWTS and 

760 , 000 gal l ons  were re l eased form the i ndustr i a l  waste f i l ter 

system ( IWFS , mon i tor i ng po i nt No . 104) 271
. Tota l rel eases duri ng the 

per i od March 28-May 19, 1979 from the IWTS , IWFS, waste evaporator 

condensate storage tank (WECST) ,  and the secondary neutra l i zati on  tan k  

(SNT, mon i tor i ng po i nt No . 108) were as  fo l l ows , ba sed  u pon i n format i on 

s uppl i ed to O l E  from Metropo l i tan Edi son  Company 281
: 

Total Re l eases Mean Vo l . per Mean  Vo l . Re l ease  Mean Vo l . Re l eas e 

S�stem i n  gal l ons  Re l ease i n  ga l l ons �er da� i n  ga l l on s  i n  g�m �CFS )  

IWTS 

IWFS 

WE CST 

SNT 

4 , 993 , 660 222 , 890 96 , 032 66 . 7( 0 . 15 ) 

962 , 830 57 , 743 17 , 362 12 . 1( 0 . 03) 

164 , 659 4 , 191 3 , 117 2 . 2 ( <0 . 01)  

1 , 310 , 341 I 63 , 701 25 , 199 17 . 5 (0 . 04 )  

The NPDES Permi t places lim i ts on d i scharges from t h e  IWTS , IWFS , and the 

SNT .  Duri ng  the  several_ weeks fo l l ow i ng the March 28 acc i dent,  n o  
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v i ol at i ons  of  NPDES water quali ty l i m i tati ons  were recorded on  days  when 

samples  were taken  at the IWTS mon i tor i ng poi nt (Tab l e s  5 ,  6 ,  and 7 ) , i n  

the ma i n  d i scharge effluent (Tables 3 ,  4 ,  and 7 ) , and i n  the r i ver near 

and downstream of  the d i s charge ( Tab l e 8) . The noncomp l i ance noted on 

Tab l e 5 dur i ng March  occurred on  March 7 ,  1979 and was reported ly  due  to 

equi pment fai lure 291. No chlori ne  usage occurred duri ng e i ther March or  

Apr i l 1979 161 171. No noncompl i ances or  l i m i t v i o l at i ons  were repo rted 

for the IWFS duri ng March fo l lowi ng the acc i dent.  No samples  were 

collected i n  Apri l at the IWFS mon i tori ng po i nt ,  but d i s charges from the 

system are re l eased thro ugh the ma i n r i ver d i scharge where no v i o l at i ons  

occurred . 

Before d i scharge i nto the r i ver , the IWTS and IWFS effl uents are d i l uted 

· wi th the coo l i ng tower b l owdown . A compari s on of tota l vo l umes and the 

mean vo l umes of re leases ( s hown above ) wi th the dai l y  effluent vol umes at 

the ma i n  d i scharge to the r i ver  (Tab l e s  3 and 4 ) , i l l u strates the 

re l at i vely smal l quant i ti es of  i ndustri a l - type wastes re l eased .  The  

vol umes re l eased duri ng March and Apri l were not unusual  vo l umes or 

s i gn i f i cant ly  di fferent from those  re l eased duri ng normal 

operat i on  271 281 301 . AQdi t i onal l y , a l l of the stati o n  eff l uent was 

d i l uted wi th the f l ows of  the Susquehanna Ri ver wh i ch were seas ona l l y  

h i gh duri ng the peri od , as  d i scussed  be l ow.  Di l ut i on  by i ts e l f ,  however ,  

i s  not the means to env i ronmental l y  acceptab l e  stati on  operati on ,  

a l though di l uti on can res u l t i n  reducing potenti a l l y  harmfu l o r  toxic 

concentrations o f  di sc harge s ubstances to n on- harmful  c oncentratio n  
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l eve l s . D ur i ng  the peri od of  concern here , however , toxi c concentrati ons  

· of  non- rad i o l og i ca l  effl uents do  not  appear to have been  re l eased i nto 

the r i ver and v i o l ati ons  of wate r qual i ty l i m i tat i ons  d i d not occur .  

Water qua l i ty parameters meas ured i n  the  d i scharge and  both near and 

downstream of  the d i scharge (Tab l es 7 ,  8 ,  and 9) were not s ubstanti al l y  

di fferent overa l l from amb i ent l eve l s at ups tream ri ver areas and near 

the coo l i ng water  i ntake structures , l ocated �750- 1000 feet (�229- 305m) 

upstream o f  the d i scharge (Tab l es  3 ,  4 ,  7 ,  8 ,  and 9 ) . 

S i nce October 1890 , the U . S . Geo l og i ca l  S urvey ( USGS ) , Department of the 

I nter i o r , has been record i ng d i s charge f l ow i n  the Susquehanna R i ver at 

Harri sburg , Pennsy l van i a . Duri ng the per i od of record between 1890 and 

1977 ,  the average annual  d i scharge has been 34 , 300 CFS  (�22 , 192  MGD ) . 

The maxi mum and m i n i mum da i l y  d i scharges o f  record are 1 , 020 , 000 CFS  

(dur i ng Trop i cal  Storm Agnes  i n  J une 1972 )  and 1 , 700  C F S  respect i ve l y  341
. 

The ri ver  f l ows for the months of March-May dur i ng 1976- 1979 are 

presented i n  Tab l e  11 . The 1979 data are cons i dered to be provi s i ona l  

data by USGS , and not fi na l  computati ons . The pro v i s i ona l  dai l y  f l ows 

for the months of March and Apri l 1979 are presented i n  Tab l e 12 . Dur i ng 

the per i od of  the acc i dent at Three M i l e  I s l and , the r i ver  f l ows were 

above the annual  mean fl ow and wi th i n the ranges recorded for the l ast  

several years . 

Duri ng l ow f l ow cond i ti ons  of 1, 700 CFS , approxi mately 400 CFS  (�24%) of 

the ri ver di scharge pas ses  Three Mi le I s land i n  the center channe l , wi th 



22 

the remai nder pas s i ng through the west  channel  ( F i gure 2 )  371 . At f l ow 

rates be l ow about 20 , 000 CFS , the total r i ver f l ow pas ses  through the 

head race channe l of  York  Haven  Dam l eadi ng to the hydroe l ectri c 

generati ng stati o n , wi th no f l ow over e i ther York  Haven Dam o r  Red H i l l  

Dam ( F i gure 2 )  381 . Duri ng  h i gh f l ow condi ti ons , approxi mate l y  30% o f  

the ri ver f l ow i s  through the center c hanne l . Dur i ng  the per i od March 28 

through the end of Apri l 1979, the m i n i mum and maxi mum da i l y  r i ver f l ows 

were 31 , 400 CFS  and 99, 700 CFS  respect i ve l y  (Tab l e  12 ) .  As s um i ng a 

mi n i mum of 30% o f  the f l ow was through the center channe l , a mi n i mum 

range of 9 , 420 - 29, 910 CFS wou l d  have pas sed  the nuc l ear stat i on  and 

rece i ved di sch:arge effl uents before m ix i ng wi th the rema i nder of  the 

ri ver f l ow near and be l ow York Haven Dam . 

The spati a l  extent or s i ze of the d i scharge pl ume has not been  determ i ned 

for chemi cal  effl uents , but it has been determ i ned for therma l eff l uents 

duri ng normal operati ons and duri ng  normal coo l down condi t i ons  on several  

occas i ons  i n  recent years . Therma l p l ume mapp i ng i s  a requ i red 

mon i tori ng program i n  the Env i ronmental  Techn i ca l  Spec i f i cat i ons . _ Du r i ng 

years of  Uni t  1 operati on  o n l y , the fol l owi ng therma l p l ume cond i t i ons  

were recorded :  

1974 111- p l ume characteri st i c s  were di st i ngu i s hed l es s  than 20m 

{66  ft) i nto the ri ver  and 50m ( 164 ft) downstream of  the 

di scharge ; genera l l y  thermal characteri st i c s  were mai n

tai ned throughout the water co l umn (0- 3m) ; the farthest 

downstream di stance that the p l ume was l ocated was 400m 

( 1 31 2  ft) . 
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1 975 }g/ - i n  20 of  28 s urveys the p l ume was l i m i ted to the po i nt of 

di scharge ; the maxi mum extent of  the p l ume was def i ned to 

be wi th i n at l east 5m ( 1 6  ft ) offshore and l OOm ( 328 ft) 

downstream . 

1 976 }1/_ i n  28 of  33 s urveys the p l ume was l i mi ted to 5m offshore 

and 25m (82 ft) downstream ; the maxi mum extent of  the 

p l ume dur i ng the February 21 coo l down was 5- 20m offshore 

and l OOOm ( 328 1 ft) downstream . 

1 977 1 41- duri ng the March 1 9-20  coo l down , the p l ume was l i m i ted to 

the po i nt of d i scharge . 

Duri ng 1 978 , the p l ume was s urveyed duri ng May - August  whe n  U n i t 1 was 

operati ng at 1 00% powe r and Un i t  2 was operati ng 0% powe r ( a l though i t  

had atta i ned cr it i ca l i ty i n  March and was operati ng nuc l ear and secondary 

serv i ce p umps duri ng the peri od of  p l ume surveys ) .  D ur i ng a l l s urveys 

( from the d i scharge , offs hore to 40m and downstream to 1 900 m ,  o r  about 

1 . 2  mi l es )  the therma l eff l uent was conf i ned to wi thi n 5m of  shore and 

25m downstream 151 . 

These observati ons  i ndi cate that the therma l p l ume has been vari ab l e i n  

downstream extent ( 0- l OOOm , or  to about 0 . 6 m i l e ) , has been confi ned to 

wi th i n s hort d i stances o f  the shore l i ne ( 0- 20m) , and to depths  o f  about 

3m i n  the  center channe l  of  the Susquehanna R i ver , wh i ch i s  approx i mate ly  

1 300 feet (�400m) wi de and  9 feet (�2 . 7m) deep at  low f l ows of  about 

1 0 , 000 cfs 
331

. Us i ng these cri teri a and recogni z i ng that the c hemi cal  
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d i scharges fo l l ow a s i mi l ar path as the therma l eff l uent , that port i o n  of  

the  r i ver  potenti a l ly  under the  i mmed i ate i nf l uence o f  chem i ca l  eff l uents 

cou l d be presumed to be the same as for the thermal p l ume . That area 

( <  20m wi de and l OOOm l ong)  wou l d  occupy the west  s ho re of  Three M i l e  

I s l and from the stat i o n  di scharge downstream to a po i nt  about ha l fway 

between  the di scharge and the j uncti on  of Three Mi l e  I sl and and the York  

Haven  Dam ( F i gure 2 ) . That area  i s  a re l at i ve l y  sma l l porti on  of  both 

the center channe l  and the r i ver  as a who l e i n  the s i te v i c i n i ty . 

Chem i cal  s ubstances d i scharged i nto the r i ver , however ,  m i ght b e  found  i n  

detectab l e  amounts farther downstream of  the area where thermal  eff l uents 

were no  l onger detectab l e .  
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TABLE  5 (Ref .  No , 1 6 )  

INSTRUCTIONS 
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U�STRUCTiONS 
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Tab l e 7 . Water Qual i ty Da ta Comp i l ed by the 

Pennsyl van i a  Department of Env i ronmental  Resources fo r 

Th ree Locat i ons at Three �i l e  I s l and Nuc l ear Stat i on Du ri ng 

Apr i l  of 1 9 79 . ( Ref.  No . 2 1 ) .  

Pa rameter 

pH 

Total  Su l fate , mg/ 1 

Total Al ka l i n i ty 

a s  Caco3 ,mg/1 

Total  N i trate , mg/1 

Total N i tri te , mg/ 1 

Total  Ammon i a  

N i trogen ,  mg/ 1 

Total Phosphate , 

mg/ 1 

Apr i l 1 3 

R i ver  

I ntake 

7 . 6  

3 0 . 0  

30 . 0  

1 . 3 2  

0 . 028 

0 . 32  

0 . 22  

Total  I ron , u g/1  1 93 0 . 0 

C h l oride , mg/ 1 1 0 . 0  

5-Day BOD , mg/ 1 0 . 4  

Speci fi c  

.Conductance 1 50 . 0  

114a i n  I WTS 

Di scha rqe (00 1) (1 07 } 

7 . 1 6 . 5  

3 2 . 0  7 6 . 0 

32 . 0  1 8 . 0 

1 . 42  8 . 8  

0 . 028 0 . 024 

0 . 49 0 . 5 5  

0 . 22 0 . 6 6  

1 96 0 . 0  1 1 6 0 . 0 

1 2 . 0 33 . 0  

0 . 5 1 8. 0 

1 60 . 0 3 1 0 . 0 

Apr i l 30  

�a i n  

D i scha rge ( 00 1 ) 

7 . 8  

44 . 0  

0 . (18 

1 1 1 0 . 0  



T ab l e  8 ( Ref . Nos . 22 a nd 2 3 }  
S u -'t""J o.f a " lec: ;;"d phya ic:oc:hemic:al parame ters tak•n on 1 9  .a d  2 o  Ma r c: h  1 9 7 9  aiear tha TMlllS • V& luea ar• •xpr•• � �d in -;o,;. / 1  t!XC & i) t  fo r wa ce r C, �.o.;J \: ( il :0 Y L"Q  \.: j .  ,, .. . "" �"" I. Y .; J  ... � � t:l 

(.-:u ) .  -
'...'11 :.. u r  pi! D i s :;o lv"d TurD i.� i t y  A � � l  Ln l :y Sul.tata ......... :.:.. :.. · . ... t:. . 1 :. W . .... ... , .  � •: e -1  io.ta_L ___ ll tu�t vea L.;;-=. a t ion Date t i.JIC  l lnc 't�>��ro> "  r01 cure Oxy�en (.J.\1) aa CaCOJ :l is :  • •  ) l v..:.4.i � .J r� ,• ..: r  ..: o;.. , . � a.-

iC ) s .; �_ � c  . .  
0 . Cl3 l  o:o,-,-

5 . 0 : 1 . 6  2.3 27 3 7  . ... • ) . � , j · l  ,j • •  : . •  � �  • ·:::�·.\' : - L\1 19 Mar 35 : o 1  .i . O �  1 J . l. v :.;  0 .032 0 . 01 & s . o 1 1 . 6  23 27 ::·�· ,;Q:· :...\.: 1 1 . 5  24 27 :J7 lil7  o . u :. .:;  J . CO :i  0 . 032 0 . 0 1 6  n:-.�-: : - � :.0\l 5 . 5 0.01 9 11 .4  2 4  2 7  J5 � 1 0  J , .; i,C, :; . c o ::  O . O�l 7!·�-A� :- 1 �\2 6 . 5 0 . 03 1  0 . 017 
'l'M•AQ I·:9:ll 6 . 0  11 .5  2J 2 7  3 3  l O G  0 . 01 2  u . Oil:l 

-r:·:•,\C: ! · L\;,  Z6 Mar .; , o  9 . 2 18  37  45 1 2 6  O . O t J  ) . 0 � 0 0 . 033 0 .001 
-:M-AC: �·L\1 7 . 0 10 . 0  16  J il  41 : l •) J . J: j ) . o : o  0.0:/:4- 0..006 
n:-A , t · tL\l 7 . 5 ') . 6  1 8  .3 9  45 i. 23  o . r  .. c ) . c. : o  0. 024- 0 . 005  

1 6  .3 9  : .. .  ·� l ! J  J , l� � l· ..., . r, � .)  o, cns 0. 006 r..·:- .... , !· ). -'t.2 7 . 5 9 . 7  
17 38 3 3  1 1 9  u . v . u  v . : � J  O . Ol+ o . oos 7:1-:.�I-9:>1 7 . 0 9 . 2  

MEA:! VALUES FOR M.'-:" 1! 1 9 7 9  
�"X- . •  � :- :.. ... 1 5 . 5 1 0 . 4  zo J 2  41. 1 1 8  J . ;  � v  0 , 00 6 0 . 031 0 .01 .4  Mar 0 .  � i. �i • ) , .:lOb 0 . 028 Q . OI Z 
· . . : - .\� :- :.\2 6 . 0  1 0 . 3  2 0  J 2  .3 !1 1 1 0  

6 . )  1 0 . 6 2 1  J J  ... 1 1 1 5  u • •  • •. u  •J . O D &  O . O'l& 0 . 0 1 0  ·;�-: -.t.l.� -:- : :A  l 0.0 11.  7 . o  1 0 . 6  20 JJ 4 0  l l !J  ... , . (. l. d J . .::.o� 0.028 �·�-: � .\Q : .. � l..,\2 o . p2a_ _ _  _ _ _  P. •  01 1 . -It1-AQ I · ?i! l  b . S  1 0 . 4  2 0  j 2  3 6  11 2  , ,  . ;i l l.  J . Oll6 

':�;able  9 ( Re f .  Nos . 2 3  an d 2 4 ) 
S umnu< ry  o f  o e hc t � d  phye l c o c h •m l. c A l ru• r llmf! t e r l  t A k e n  on l l  ft n d  23 A p r l l  1 9 7 9 nea r  the TH I NS . V a l u e o  A r e  e xp r e o a ed in mg / 1  exc e p t  f o r  va t e r  temp e r a  tu n (C ) '  p H ,  and turb id i t y  N ( JI'U ) . CX> 
Loc a t ion D a t e  Wa t � r p ll  D lun l ved Turb ld lty A l lul l l. n l t y  S u l f a t e  To t a l  To t a l  !) lun 1ved  To t a l  D l  . .  o l v ed 

T empo. r o t u r e  Oxyg e n  (JI'U) u C aC03 D l O R o tved C o p p e r  C o pp e r  Z l ne Z i nc 

�A I  tc. S o ld o 
1 1  Ap r  7 . 5  7 . 5 1 l . J  1 0  .3 1  4 5  1 1 8  0 . 0 1 0  0 . 0 1 0  0 . 02 8  0 . 0 1 8  TM·AQ I · LA2  7 . 5  7 . 6  1 1 . 2  1 0  3 3  4 2  1 1 6  0 . 0 1 0  0 . 0 1 0  0 . 0 2 1  0 . 0 1 0  

TM·AQ t · l lA l 7 . 5 7 . 5  1 1 . 6" 10 3 3  4 5 1 1 7  0 . 0 1 0  0 . 0 1 0  0 . 0 2 2  0 . 0 1 0  
TM·AQ t • t

'
LA 2 7 . 5  7 . 5 1 1 . 0  9 3.3 44 1 1 6 0 . 0 1 0  0 . 0 1 0  0 . 0 2 2  0 . 0 1 1  

TM·AQ t · 9 n l  8 . 0  7 . 5  1 1 . 2  1 0  32 4 0 1 1 9  0 . 0 1 0  0 . 0 1 0 0 . 02 2  0 . 0 1 3  

TM·AQ t - 1A l  2 3  Ap r 1 4 . 0  7 . 8  1 1 . 1 3 . 9* 2 5 3 8 ' l l4 O . OOJ 0 . 00 2  0 . 0 2 1  0 . 00 5  TM·AQ 1 · 1A 2  1 4 . 0  7 . 8 l l . 2 3 • .3* 3 0  4 t  1 2 1  0 . 00 3  0 . 00 2  0 . 0 1 8  0 . 0 0 2  TM·AQ I • I IA 1  l4 . 5  7 . 9  t l . 8  3 . 9* J O  4 7  1 2 2  0 . 00 2  0 . 00 2  0 . 0 1 9 0 . 00 )  ni·AQt· l l,\ 2 l l• .  t) 7 . 8 1 0 . 8  4 . 2 * ) 0  45 1 4 2 0 . 00 2  0 . 00 2  0 . 0 1 6  0 . 00 6  
n1·AQ t · 9 8 1  1 /o . 5 7 . 8  1 1 . 2  3 . 5*  3 0  4 7  1 3 2 0 . 00 2  0 . 0 0 2  0 . 0 1 4  0 . 00 2  

MEA N  VALUES FOR A PR IL  1 9 7 9  
n1·AQ t · lA 1  Ap r  L O . A  1 1 . 2  7 . 0* 2-8 4 2  1 1 6 0 . 00 6  0 . 00 6  0 . 0 2 4  0 . 0 1 2  
n1·AQ t - lA 2  1 0 . 8  1 1 . 2  6 . 6* 3 2  4 2  1 1 8  0 . 00 6  0 . 0 0 6  0 . 0 2 0  0 . 00 6  
TH·AQ t· l l A 1  l l . O 1 1  I 7 7 . 0* 3 2  4 6 1 2 0  0 . 00 6  0 . 00 6  0 . 0 20 o . oo �  
TH·AQ t - 1 1 11 2  1 0 . 8  1 0 . 9  6 . 6* 3 2  44 1 2 9  0 . 00 6  0 . 00 6  0 . 0 1 9  0 . 00 8  
m-62x-m 1_1 . 2 1 1  . �  6 . !!* � 1  44 1 2 6 0 . 00 6  0 . 00 6  Q , 0 1 !!  0 . 00 8  
* Turb id 1 ty ln 111'\1 , 

Station l oca tions  co rres pon d to thos e i n  Fi g u re 2 an d Ta b l e 1 0  • 

.. 
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TABLE  1 0  
LOCAT I ON AND D ESC R I PT ION O F  HATER QUAL I TY AND MACRO I NV ERTEBRATE 

SAMPL I NG STATI ONS I N  THE SUSQUEHANNA R I V ER N EAR THRE E  MI L E  I SLAND NUC L EAR 
STAT ION . ( Ref . No . l 4 ) . 

Station Number 

TM-AQI- lAl 

(No . 1 ) 

TM-AQ I - 1A 2  

( No . 2 ) 

TM-AQ I - l lAl 

( No . 3 ) 

TM-AQ I- 1 1A2 

( No . 4 )  

TM-AQ I- 9Bl 

( No . 5 ) 

Location and De s c r ip t ion 

40° 0 9 ' 5 2 "  N ,  7 6° 43 ' 2 61 1  W .  
North t ip o f  S and Beach I s l and , 3 0  to 75 m 
o f fs hor e . Water dep th var ied from 0 . 5  to 2 . 5 m .  
Sub s trate ranged from very coar s e  t o  med ium sand . 
C oar s e  organic detr itus was s ome t imes p resent . 

40° 09 ' 3 6 1 1  N ,  7 6° 43 ' 3 0 "  W .  
Southwes t S t . Johns Is land a t  mouth o f  channe l 
betwe en TMI and S t . Johns Is l and , 1 to 15 m . ·�· 

·•o f fshore . Water depth varied from 0 . 5 to. 3 . 5 m .  
Sub s trate some t ime s s tra t i f ie d  rang ing from s il t  
and clay t o  grave l .  In the ab s enc e o f  s tratif i
cat ion mo s t  sub s t rate c ompo s ed o f  s il t  and c lay 
and f ine sand s . Organic d etr itus and trac e 
amount s  o f  o il pres ent . 

.. 40° 09 ' 09 " N, 7 6° 43 1 3 9 1 1  W .  
Wes t shor e o f  TMI , 10 to 25 m downs tream from 
D ischarg e , 1 to 15 m o ffshor e . Wa t e r  d ep th 
ranged from 0 . 25 to 2 . 0  m .  S ub s trat e compo s ed 
mos tly o f  s i l t  and c lay and f ine s ands . Organic 
d etr i tu s  and trace amounts o f  o il pres ent . 

40° 0 9 ' 07 " N, 7 6° 43 1 3 9 " W .  
Wes t sho r e  o f  TMI , 75 to 90 m downstream from 
D i s charg e ,  1 to 15 m o f fs ho r e . Water d epth 
varied from 0 . 25 to 2 . 0  m. Sub s trate comPosed of 
f ine s ands and s ilt and c lay . S ome organic 
detr itu s and trac e amount s  of o il pres ent . 

40° 08 ' 03 " N, 7 6° 43 ' 3 3 "  W .  
Wes t  shore o f  TMI , 1975 m downs tream from 

D is charg e , 5 to 15 m o f fshore . Wa ter depth 
var ied from 0 . 75 to 2 . 25 m . Sub s trate compos ed 
of s ilt and c lay and fine sands . Some organic 

detritus and trace amounts o f  o il pre s ent . 
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Tab l e  1 1 . Water D i sc harge ( cfs ) i n  the Susqu ehanna R i ver  

a t  Harr i s bu rg ,  Pennsyl van i a  duri ng  March ,  Apr i l ,  and  May for the  

years 1 976- 1 979 , from USGS records . Data for 1 9 79 are cons i dered to 

be provi s i on al and not fi n al c omputat i ons 

March 

mean  

max . 

mi n .  

Apr i l 

mean 

max . 

mi n .  

May 

mean 

max . 

m i n .  

1 97� l 9TJ.341 1 978JY 

57 , 550  1 1 5 , 400 9 7 , 330 

1 1 4 , 000 206 , 000 249 , 000 

34, 1 00 . 68 , 500 1 4 , 000 

37 , 630 77 , 01 0 82 , 620 

82 , 200 209 , 000 1 62 , 000 

20 , 1 00 24 , 200 32 , 400 

30 , 930 

5 0 , 800 

1 9 , 300 

26 , 540 72 , 950  

44 , 400 205 , 000 

1 3 , 300 24 , 500 

1 9793 61 

1 24 , 000 

409 , 000 

48, 000 

55 , 869 

84 , 700 

3 1 , 400 

39 , 000 

9 1 , 600  

1 8 , 500 



Q!l 
1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1  

1 2  

1 3  

1 4  

1 5 

1 6  

1 7  

1 8  

1 9  

20 

3 1 

TABLE 1 2 .  Da i l y  Water D i sc harge { cfs ) i n  the Susqu ehanna 

R i ver at Harri s bu rg ,  Pennsyl van i a  duri ng  March 

and Apr i l  1 979 . Data are cons i dered prov i s i onal  by USGS . 361 

Ma rch Apr i l  

1 05 , 000 54 , 300 

90 , 800 5 5 , 1 00 

9 0 , 200 5 5 , 600 

90 , 200 5 7 , 800 

1 26 , 000 64 , 400 

3 1 7 , 000 68 , 800 

409 , 000 6 4 , 700 

34 7 , 000 59 , 200 

2 70 , 000 5 4 , 200 

2 1 7 , 000 53 , 500 

1 77 , 000 68 , 000 

1 54 , 000 84 , 700 

1 33 , 000 83 , 2 00 

. 1 0 7 , 000 7 7 , 300  

93 , 300 72 , 900  

8 7 , 600 69 , 000 

83 , 1 00 66 , 800 

73 , 500 63 , 1 00 

6 2 � 900 58 , 400 

5 5 , 500 53 , 300 
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TABL E 1 2 . Cont ' d .  Da i l y  Water D i sc harge ( cfs } i n  the Susquehanna 

R i ver  at Harri s bu rg ,  Pennsyl van i a  dur i n g  March 

and Apr i l  1 979 . Data are cons i dered prov i s i onal by USGS . 361 

� Ma rch Apr i l 

21 5 2 , 000 4 7 '  1 00 

22  49 , 800 42 , 700 

23 48, 000 39 , 1 00 

24 48, 500 3 6 , 1 00 

25 5 5 , 700 3 3 , 700 

26 86 , 300 3 1 , 600 

27  1 0 5 , 000 * 

28 9 9 , 700 3 1 , 400 

29 84 , 600 3 5 , 800 

30 68 , 300 3 8 , 400 

3 1  5 7 , 000 

* No data reported . 
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I I I .  AQUATIC  B I OTA AND FI SHERI ES OF THE SUSQUEHANNA 

R I VE R ,  AND NON-RAD IOLOG ICAL CONS EQUENCES OF THE ACCI DENT 

Du ri ng the per i od 1 974- 1 978 , the aquat i c b i ota of the York Haven Pond of the 

Sus quehanna R i ver  were s tu di ed i n  cons i derab l e deta i l  wi th  res pect to the  

ope rat i on of Three Mi l e  I s l a nd Nuc l ear Stat i on 111 1 2/ 111 111 � 39/ 40/ 5 7/ . 

Data c ol l ected i n  1 979 , for the peri ods before , duri ng , and fol l owi ng the  

acci dent were ava i l ab l e i n  summa ry fo rm in  month ly  progres s  repo rts prepared 

by L i censee ' s  con su l tant  I chthyol ogi ca l  As soc i ate s ,  Inc . As su c h , the 1 979 

da ta are not as deta i l ed or as  fu l ly anal yzed s tati st i cal l y  a s  those da ta 

conta i n ed i n  the annu al reports of aquat i c  s tu d i es . However , the 1 979 

progress repo rts are a form of summa r i zed  da ta ava i l a b l e s oon after col l ect i on 

(� one month ) and are used here to exami ne the b i ot i c  cond i t i ons  of the r i ve r  

dur i ng t h e  pe ri od o f  i nterest .  

T h e  Envi ronmental Techn i cal Spec i fi cati ons ( ETS ) for Un i t  2 were i s su ed by NRC 

on Februa ry 8 , 1 978 and requ i re three yea rs of o perat i onal s tud i es for mac ro

benthos , i c h thyop l a nkton , f i s hes , creel su rveys , i c h thyopl an kton entra i nment 

and fi s h  imp i ngement .  Add i t i onal l y ,  the  ETS requ i re the  L i censee to ma ke a 

prompt report to N RC of any unusual  or important  events such  as  fi s h  k i l l s  

near or downstream of the s i te .  The i n i t i al s tu di es of two-u n i t operat i on a re 

contai ned i n  the annual repo rt for 1 978. 121 The Commonweal th  of Pennsyl van i a  

NPDES Pe rmi t requ i res the i n -p l ant  mon i tori ng o f  thermal and c hemi ca l  

effl uents and  entra i nment and  imp i ngement , bu t not  farfi el d b i ol og i ca l , 

fi s heri e s ,  and water qu a l i ty s tu di es i n  the  Sus quehanna R i ver .  The 
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c ombi nati on of the resu l ts of the effl uent mon i tori ng under the NPDES Permi t 

and the fa rfi el d mon i tori ng requ i red by the ETS thus  encompas s  the s pectrum of 

da ta needed to perform an anal ys i s  of observed effects of the nuc l ear  acc i dent 

a t  Three M i l e  I s l and  Nuc l ea r  Stati on . 

A .  Macro i nvertebrat.es 

Macro i nvertebrates a re col l ected by Ponar grab - at  fi ve  s tat i ons  upstream , 

nea r ,  and downstream of the effl uent d i scharge ( F igure 2 ;  Tab l e  1 0 ) ,  
March through December .  Substrates at the va ri ous s tat i ons  ranged from 

medi um - coa rse sand ( 9 1 % )  at upstream s tati on 1 to fi ne  sand ( 2 5% )  and  

s i l t ( 71 % )  a t  the s tat i on (No . 5 )  nearest  to  York  Haven  Dam 121 .  
Subs trates at  s tat i ons nearest  the d i scha rge were predomi nantly fi ne  

s and , s i l t a nd  cl ay .  Stu di es  i n  the immedi ate v i c i n i ty o f  the d i sc harge 

h ave revea l ed no obv i ous area of scouri ng of the r i ver  bed due to  

d i sc harges 381 . 

Du ri ng 1 978 , 1 42 taxa of macro i nvertebrates were col l ected from the 

r i ver , wi th the domi nant  s pec i es bei ng tub i fi c i d annel i d  worms 

(L imnodri l us spp ) , ch i ronomi d  (mi dge ) i ns ects ( Ch i ronomu s . s p ,  Proc l ad i us 

spp ) , amphi pod crustaceans  (Gammarus , s p ) , and gas tropod mol l uscs 

(Gon i obas i s sp ) 1§1.  Limnodri l us genera l ly  has been the most  abundant 

macroi nvertebrate i n  the s i te v i c i n i ty duri ng recent yea rs and has been  

mos t  abundant at stati on 3 nearest the di scharge and l east abundant at 

stati on 1 upstream l§l. Dens i ti es of th i s  s pec i es and other domi nant 
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o rga n i sms general ly  have been l ow duri ng earl y s pr i ng mo n th s  and 

i ncreas ed to peaks duri ng l ate s pri ng throu gh fal l .  Dens i t i es · and  

b i omas s  of most  benth i c  i nvertebrates have been greatl y affected by 

amb i ent envi ro nmental va ri a b l es su ch a s  r i ver fl ow ,  subs trate s , d i s s ol ved 

oxygen , tempe ratu re , and s i l tat i on l21. Extreme cond i t i ons duri ng the 

f loodi ng and scouri ng caus ed by Hurri cane E l o i se i n  September  1 975  

drast i cal ly  affected the  macrobenthos of the r iver  near Three �i l e  

I s l and 81 lfl. 

Du ri ng 1 979 , macrobenthos were not  col l ected duri ng January and February 

due to i ce and h i gh r i ver fl ows !L/ 421 . Duri ng  March , s amp l i ng wa s 

conducted on the 1 9th  nd 26th  of the month  2 21 and duri ng  Apr i l on the 

1 1 th  and  23rd 231 , but data redu cti on h ad not been comp l eted fo r 

presentati on i n  the appropr i ate month l y  reports . At the request of NRC , 

t he  L i censee ' s  consu l tant  prepared tabu l ar  es t imates of the dens i t i es and 

b i omass  of sel ected macro i nvertebrate taxa at  al l s tat i ons  for the months  

of March-May 1 979 , wh i ch a re presented here a s  Tab l es 1 3 a nd 1 4 431 . The  

pa tterns of  abu ndance i n  1 979 genera l l y  fol l ow those  of recent  yea rs . 

Ch i ron omus was cons i dera�l y  greater i n  dens i ty at al l s tat i ons  duri ng  

1 979 than duri ng e i ther 1 97 7  � or  1 978 431 . 

Stat i ons di scha rges were wi th i n  s pec i fi ed l imi tati ons and d i d  not a l te r  

t h e  envi ronmental condi t i ons  o f  the r iver  wi th res pect t o  water qu a l i ty 

and tempera ture . Di scha rges we re wi th i n  previ ous ly eval uated ranges 

wh i ch were found to be acceptabl e . The Un i t  2 ETS bases  for the benth i c  
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macro i nvertebrate mon i tori ng program recogni ze that " S i nce benth i c  

o rgan i sms are s edenta ry and cannot. ' avo i d '  adverse condi t i o n s , t hey are 

u s efu l  i ndi cators of water qua l i ty and envi ronmental  change . "  The data 

ava i l ab l e  for the peri od encompas s i ng the acc i d�nt i ndi cate that  the  

domi nate macro i nvertebrate spec i es were not affected by s tat i on operat i ng 

condi t i ons . The no rmal trend of general ly  i ncrea s i ng a bundance wi th  t i me 

from March through May i ndi cates an  absence of s tat i on-rel a ted effects 

from the acc i dent . 
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TABLE  1 3  

( Ref . No . 43 ) 

E s t imates of d ens ity (number/m2 )  o f  s el ec ted taxa , 
1 9 7 9 . Dashes ind ic a t e  s pec ies no t pre s ent . 

March 

TM-AQ I- 1Al ( No . 1 ) 
Limno drilus c l aEared e ianus 33 
1· ho ffmeis t e r i  15 6 
1 ·  ud ekemiarrus 
Gammarus fasc iatus 7 
Chironomus d ecorus 26 

TM-AQ I- 1A2 ( No . 2 ) 
Limnodrilus c1aEare d e ianus 90 
1· hof fmeis teri 5 93 
1 ·  ud ekemianus 9 
Gammarus fasc iatus • 147 
Chironomus decorus 711 

TM-AQ I- 11Al ( No . 3 ) 
Limnodrilu s c l aEared eianus 1 28 
1 ·  hoffmeister i  1 654 
1· ud ekemianus 
Gammarus fas c iatus 116 
Chironomus d ecorus 347 

TM-AQ I- 1 1A2 ( No . 4 )  
Limnodri1us c l aEared e ianus 149 
1 ·  hoffmeis teri 1297 
1· ud ekemianus 92 
Gammarus fasc iatus 111 
Chironomus d ecorus 2 7 6  

TM-AQ I- 9Bl ( No . 5 )  
Lfmnodr ilus c l aEared eianus 47 
1 ·  hoffmeis teri 3006 
,!& .  udekemianus 24 
Gammarus fas c iatus 19 
Chironomus d ecorus 147 

March through May 

AEril Ma}! 

42 1 2  
385 3 24 

5 21 
31 3 7 83 

3 1  
8 9 6  1420 

45 1 2  
21 80 

27 6  3 9 0 6  

1 65 54 
1 822 3 686 

24 147 
45 354 

2 60 73 89 

95 24 
1545 2 85 9  

69 1 61 
1 7  2 8 6  

428 2292 

95 
3095 1928 

73 9 9  
2 13 7 
9 6661 
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TABLE  1 4  

{ Ref . No . 43 ) 

E s t imates o f  b iomas s  o f  s e l ec ted taxa (by we ight ) ,  March through May 
1 9 7 9 . Dashes ind ic ate s pec ies no t pres ent . Wei ght i n  mg . 

March AEril Ma:I 

TM-AQ I- lAl { No . 1 ) 
Limnodr ilus hof fme i s teri 2 8 . 6  1 1 2 . 7  65 . 9  
Gammarus fas c iatus 20 . 3  1 9 . 4  1 . 7  
Ch ironomus d ecorus 21 . 7  7 . 1  697 . 1  
Goniobas is virginica 23 60 . 6  6210 . 1  1 899 . 3  

TI1-AQ I-1A2 { No . 2 )  
L imnodrilus ho f fme i s t er i  1 84 . 6  2 9 6 . 3  3 71 . 7  
Gammarus fasc iatus 3 9 6 . 7  47 . 0  3 2 . 4  
Chironomus d ecorus 649 . 1  "' 2 7 7 . 9  1027 . 4  
Goniobas is virginica 1 3 73 . 4  4721 . 4  1 813 . 1  

TM-AQ I-1 1Al { No . 3 )  
Limnodrilus ho f fme i s t eri 480 . 4' 887 . 8  1 2 1 8 . 1  
Gammarus fas c iatus 2 64 . 9  5 9 . 1  105 . 6 
Chironomus decorus 25 7 . 8  245 . 5  1 687 . 6  
Goniobas is virg inica 1 90 . 9  1000 . 9  

TM-AQI-11A2 { No . 4.) 
Limnodr ilus ho f fme i s teri 453 . 7  746 . 0  1342 . 4  
Gammarus fasc iatus 2 67 . 7  1 6 . 8  109 . 2  
Chironomus d ecorus 229 . 4  3 27 . 0  35 8 . 2  
Goniobas is virginica 5 7 0 . 4  2 995 . 5  

TM-AQ I- 9Bl { No . 5 ) 
Limnodr ilus hof fmeis teri 99 8 . 6 1391 . 0  888 . 9  
Gammarus fas c iatus 3 9 . 5  p . 9  48 . 2  
Chironomus d ecorus 1 2 6 . 7  1 707 . 0  
Goniobas is virginica 25 0 . 0  41 92 . 1  



B . Fi s hes  

39  

The fi s h  commun i ty of York  Haven Pond i s  sampl ed by means  of trapnet , 

se i ne , e l ectros hoc ker , and p l a n kton net . Add i t i onal l y ,  s amp l es are 

col l ected at  the two i ntake structu res for i chthyop l an kton entra i nment  

and fi s h  imp i ngement.  Fi fty-s ix  s pec i es of fi s hes  have been recorded 

dur i ng s tud i es  conducted between 1 974 and  1 978 (Tabl e 1 5 )  121 .  

Tra pnetti ng i s  conducted for fou r  twenty-four hour peri ods per month a t  

fou r  s tat i ons a l ong the west  s hore o f  Three �i l e  I s l and . Two o f  the 

s ta t i o ns are l ocated downstream of the d i scha rge , one at  20m and the 

other at 200m , wh i ch cou l d  be potent i a l l y  under the immed i ate i nfl uence 

of the effl uent pl ume .  The 20m s tat i on i s  reported to rece i ve s trong 

current and tu rbu l ence from the d i sc harge 121. A th i rd stat i on i s  

l ocated ups tream nea r St .  Jo hn ' s  I s l and and a fou rth s tat i on i s  l ocated 

1 900m downs tream of the di sc harge . Du ri ng 1 977 and 1 978 ,  2 6  and 

24 s peci es  res pect i vely were c ol l ected by tra pnet  1 4/ 121. Ca tches were 

dom i nated by pumpk i nseed , b l ack  crapp i e ,  wh i te cra pp i e ,  channel catf·i s h ,  

ca rp ,  rock  bas s ,  and qu i l l ba c k .  Ca tches  general l y  were l ow i n  the s pri ng 

and i ncreased to max ima dur i ng summer and fal l .  Du r i ng the months  of 

March and Apr i l  1 975- 1 978,  catches h ave not al ways s hown an overwhel mi ng  

dom i nance of  a s pec i es ,  bu t genera l l y  the mos t  abundant fi s hes have been 

channel catfi s h ,  rock bas s ,  pump ki nseed , qu i l l ba c k ,  and s potta i l  s h i ne r . 

Catch  d i fferences ( numbe rs ,  s pec i es compo s i t i on ) among stati ons  dur i ng 

March and Apr i l  h ave not been dramat i c  i n  most  cases . Those i ns tances 
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where obv i ous  d i fference exi s ted wh i ch i nvol ved the s tat i ons  c l ose  to the  
� 

d i scha rge are summa r i zed a s  fol l ows : 

1 975  -

Apr i l  9- 1 1 :  of 5 6  total s pec imens  taken a t  fou r  s tat i ons , 

1 97 6  -

March 1 5- 1 7 :  

31 s pec imens were ta ken a t  the s tat i on nearest  the  

d i sc harge ; 24 of  38  channel catfi s h  were captu red at  

the d i scharge s ta t i on { 20m s tat ion } . 

of 2 1  total s pecimens  captu red a t  fou r  s tat i ons , none 

were ta ken at  the s tat i on nearest the d i scharge { 20m } 
and on l y  1 s peci men  wa s taken at  the 200m stati on . 

March 29-31 : of 2 1  total fi s h  ta ken , none were ta ken at  the 20m 

s tat i on . 

Apr i l  1 3- 1 5 :  of 31  total fi s h  taken , 1 8  were at  the 20m s tat i on ; 

s potta i l  s h i ner and channel catfi s h  were ta ken on l y 

at  the 20m s tat i on . 

1 97 7  -

March 9- 1 1 : 1 2  of 2 1  total s pec i mens were taken at  the 20m 

stati on ; rock  bas s  were ta ken on ly  at  the 20m 

s tati on . 
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Ma rch 29-3 1 : 5 of 6 total specimens  were taken at  the  20m stati on , 

3 were channel catfi s h  and one each of pump ki nseed 

and yel l ow perch . 

Hi s tori cal l y ,  then , Marc h-Apr i l  catches by tra pnet h ave not s h own 

dramat i c  di fferences among stat i ons . When di fferences d i d occur ,  catches  

were s omet i mes mu ch l es s  at  the  d i scha rge s tat i on sugges t i ng a pos s i b l e  

av o i da nce by fi s hes . When catches were greater at the d i scharge 

s tat i o n s , chann el catfi s h  were often domi nant . 

Du ri ng 1 979 , trapnett i ng wa s not conducted duri ng Ja nuary and February 

·due to i ce and h i gh  r i ver fl ow iLl 421 . Samp l i ng was conducted on  

March 20-22  E£1 and captu red 25  fi s hes of  n i ne spec i es .  Wa l l eye , channel  

catfi s h ,  rock  bas s ,  and wh i te crapp i e  were most  abundant .  Samp l i ng 

dur i ng Apr i l { 9- 1 1 and 1 8-20 ) 231 resu l ted i n  the captu re of 3 1  fi s hes of 

1 0· s peci e s ,  wi th  s horthead redhorse , channel catfi s h  and wal l eye mos t 

numerous . No appa rent patterns ex i s ted for s pec i es abundance or 

compos i t i on wi th  res pect to the d i scha rge pl ume s tat i ons . Spec i es taken  

a t  the s tat i ons 20m and  200m downstream of  the  d i sc harg� i nc l uded wh i te 

su c ke r , ma rgi nated madtom ,  rock  bas s ,  redbreas t  su nfi s h ,  smal l mouth bas s ,  

wa l l eye , northern hog sucke r ,  shorthead redhorse , and spotta i l  s h i ner .  

Duri ng t he  subsequent month s ,  tra pnet catches i ncreas ed to  1 08 fi s hes of 

1 0  s pec i es 'i n May � wi th pumpk i ns eed , wh i te crapp i e  and rockba s s  

domi nati ng . I n  June  
44/-

1 1 6 fi s hes of 1 5  s peC i es were taken wi th  rock  

ba ss , pumpki ns eed , a nd  b l ack  crapp i e  mos t  numerous .  The most  numerous 
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s peci es at the pl ume s tat i ons were pumpki ns eed and rock ba s s . Trapnet 

ca tches duri ng 1 979 d i d  not s h ow a ny a berrant  patterns or  trends c ompared 

wi th prev i ous years • da ta . Catc hes we re rel at i vel y l ow i n  Ma rch and 

Apr i l  and i ncreased throu gh May and June . 

Se i n i ng i s  conducted twi ce  pe r month  at ten s tati ons throughout the s i te 

v i c i n i ty. Fou r  s tat i o ns are l ocated on the wes t  s hore of  Three Mi l e  

I s l and downstream of the di sc h a rge at di s tances of 1 50m , l l OOm , 1 500m , 

and  2000m (nea r the dam ) �. Total se i ne ca tches from al l stati o ns h ave 

ranged from 6 , 5 74 f i s hes of 30 s pec i es i n  1 97 5 111 to 5 1 , 29 7  fi s hes of 

38 s peci es in 1 978 �. Ca tches h ave been domi nated by s potfi n s h i ne r ,  

s po tta i l  s h i ner ,  tessel l a ted da rter ,  wh i te su cke r ,  b l u ntnose mi nnow , 

chann el catfi s h ,  and qu i l l ba c k .  General l y ,  ca tches h ave been rel a t i vel y 

l ow dur i ng Ma rch-May wi th  yea rl y  peaks  i n  June . Du ri ng the months  of 

March and  Apr i l ,  ca tches h ave been domi nated by s potfi n s h i ne r ,  s potta i l  
\ 

s h i ner , and bl untnose mi n now . On numerous occas i ons  dur i ng 1 97 5 , 1 976 , 

and 1 97 7  ca tches were not i cabl y l arger  at  the s tati on 1 50m downstream of 

the di sch a rge than at  other s tat i ons on the we st  s hore of Three Mi l e  

I s l and wi th  s potf i n  s h i ner , s potta i l  s h i ner , and bl untnose mi nnow 

dom i nati ng . 

Du ri ng 1 979 , se i n i ng wa s not conducted du r i ng January and February due to 

i ce and h i gh r i ver fl ows 41 1 421 . Sampl i ng was  conducted on  March  1 6  and 

captu red 946 fi s hes of 1 3  s pec i es ,  wi t h  spotfi n s h i ner and bl u ntnose 

mi nnow domi nat i ng 221 . Only 1 04 of the 946 fi shes were ta ken at  the 
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s tat i ons on the wes t  s hore of Three Mi l e  I s l a nd , wi th mos t  fi s hes caught  

in  the eas t chann el and  west chann el of the r i ver . Samp l i ng i n  

Apr i l  ( l Oth  and 1 6th ) captu red 1 1 1 1  fi s hes  of 1 1  s pec i es ,  wi th  s potfi n 

s h i ne r ,  s potta i l  s h i ner ,  and b l u ntnose mi nnow domi nat i ng 2 31 . On l y  29 of 

the 1 1 1 1  fi s hes  were take n at the s tat i ons on the wes t  s hore of Th ree 

Mi l e  I s l and , wi th most fi s he s  ( 806 ) cau gh t  i n  the east  channel . S imi l a r  

pa tterns of h igher  abu ndance i n  the eas t  and/or west  channel s a l so  

occu�rred on s everal s amp l i ng dates duri ng  March and  Apr i l  of 1 977  1il and  

Apr i l  of  1 978 1Ef. On  Apr i l  1 0 ,  1 979 on l y  four  fi s hes were ta ken 

downs tream of the di scha rge , al l at  the l l OOm stat i on .  On Apr i l  1 6  

fi s hes were taken at  al l of the downstream stat i ons  except that at 1 500m . 

Spec i es t a ken at  the s tat i o ns 1 50m and l l OOm downstream of the d i scha rge 

i ncl u ded s po tfi n s h i ner ,  s potta i l  s h i ne r ,  rosyface s h i ner , comel y  s h i ner , 

tess el l ated da rter , and b l a c knose dace . Du ri ng the subs equent month s ,  

se i ne catc hes i ncreased to 2 1 99 fi s hes of 22  s pec i es i n  May , wi th 

s potta i l  s h i ner ,  s potfi n s h i ne r ,  b l untnose mi nnow ,  and pump ki nseed mos t 

numerous  241 . Of  the  2 1 99 fi s h es col l ected i n  May , 346 fi s hes  were ta ken 

at the s tat i on 1 50m downstream of the d i scha rge ,  wi th  s potta i l  s h i ner ,  

s potfi n s h i ner , and  b l untnose mi nnow the  most  abu ndant s pec i es .  I n  June 

22 , 834 fi s hes of 30 s pec i es were captured 441 . Juven i l e  wh i te suc ker  

dom i nated the  catches  (;45% of  total fi s h  cau!lht ) ,  a l ong wi th s potta i l  

s h i ner , s potfi n s h i ner , tes s el l ated darter and fal l fi s h  a t  al l s tat i ons . 

4844 f i s hes  were taken at the 1 50m downstream stat i on duri ng  June .  I n  

genera l , t he  s peci es c ompos i t i on and pat terns of  a bundance i n  1 979 were 

s imi l a r  to those of prev i ous  yea rs . Duri ng early Apr i l 1 979 , few fi shes 
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we re take n down s tream of the di scharge , bu t by mi d-Apr i l  abu ndance began 

i ncreas i n9 and cont i nu ed to do so t hrou gh  June . 

El ectrof i s h i ng i s  conducted twi ce  per month  at 1 2  s tat i ons throughout  the 

s i te v i c i n i ty. Fou r s tat i o ns a re l ocated on the wes t  s hore of Three Mi l e  

I s l and . One extends from the d i scharge to a po i nt 500m downs trea m ,  

another i s  s ampl ed between 1 500 and  2000m downstream from t h e  d i scha rge , 

and  two stati ons are sampl ed upstream of the d i scharge 121. Total 

ca tches were 7 , 054  fi s hes of 26  s peci es in 1 977  l1f and  7 , 522  fi s hes of 

3 1  s pec i es in 1 978 1§1. Overal l ,  catches  have been domi nated by 

smal l mouth bas s ,  pump ki nseed , rock ba s s ,  redbreast  sunfi s h ,  qu i l l bac k ,  

carp ,  and wa l l eye . No cons i s tent trends i n  overal l abu ndance have been 

ev i dent ,  but ca tches h ave often been h i ghest  duri ng s pr i ng and fal l . 

Du r i ng the mbnths of March- and -Apr i 1 , catches  have been dom i nated by 

smal l mouth bas s ,  pump ki nseed ,  qu i l l ba c k ,  redbreast  su nfi s h , ca rp ,  roc k  

ba s s  and wa l l eye . No d i st i nct patterns o r  trends o f  d i fferi ng fi s h  

d i s tr i but i ons h ave been apparent wi th  res pect t o  the d i scha rge effl uent .  

Du r i ng 1 979 , el ectrofi s h i ng wa s not  conducted duri ng January and February 

due to i ce and h i gh r i ver fl ows iLl �. Samp l i ng on March 1 9  and  20  

captu red 1 40 f i s hes of  1 3  s pec i es wi th  carp , wal l eye , roc k  ba ss , and 

qu i l l back  domi nati ng 221 . Samp l i ng i n  Apr i l  { 1 0t h- 1 1 th and 23rd-24th ) 
captu red 1 022 f i s hes of 24 s pec i es , wi th  s horthead redhorse , wa l l eye , 

rock  bas s ,  qu i l l back ,  smal l mouth  bas s ,  and pump k i nseed domi nati ng  2 31 . 

No di fferi ng patterns or trends i n  abundance or di s tri bu t i ons  were 
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ev i dent fo r fi s hes near the d i sc harge , al though i n  the l atter Apr i l 

s amp l i ng more s pec i mens  { 1 28 )  were c ol l ected at  the d i scha rge stat i on 

than at  other stati ons sampl ed . Spec i es taken du r i ng  �a rch and Apr i l  

1 9 79 a t  the stat i on extendi ng from the d i scha rge downs tream for 500m 

i ncl uded wa l l eye , s horthead redhorse , qu i l l back , sma l l mouth  ba ss , wh i te 

su c ke r ,  roc k  bas s ,  pump ki nseed , redbreas t  su nfi s h ,  ca rp ,  and  b l u eg i l l .  

Du r i ng the months fol l owi ng , catches  decreased to 726  fi s hes  of 1 7  s pec i es 

i n  May 241 and  596 fi s hes of 22 s pec i es i n  June 441 , wi th rock ba s s ,  

sma l l mouth  ba ss , wa l l eye , and ou i l l back  dom i nat i ng . I n  genera l , the 

patterns of s peci es compos i t i on ,  a bu n dance , and d i s tr i but i on i n  1 979 were 

s imi l a r  to prev i ous years . 

I c h thyop l a n kton i s  sampl ed vi a pl a nkton net once per week  at  1 4 s ta t i ons  

throu ghout  Yo rk Haven Pond . Fou r  stati ons  a re l ocated a l o ng the wes t  

s hore o f  Th ree Mi l e  I s l and , two upstream o f  the d i scharge , one 200m 

downstream of the d i scha rge , and one 200m ups tream of the York Haven 

Dam � . Du ri ng 1 976- 1 978 , fi s h  l a rvae have fi rs t appeared i n  samp l es  i n  

m id-to- l ate-Apr i l  wi th peak  dens i t i es occu rri ng a bout one month after the  

fi rs t  l a rvae were taken , general ly  l a te May to  mid-June � .  The mos t  

a bundant  s pec i es h ave been carp ,  s potta i l  s h i ner ,  s potfi n s h i ne r ,  

ou i l l back , channel catfi s h ,  puMpk i nseed/� l u eg i l l ,  tes sel l a ted da rter , and  

banded darter . I n  1 97 7  and 1 978 res pect i vely , 30  and  32 total s pec i e s  

we re recorded from i chthyop l an kton samp l es . General l y ,  t he  eas t  a nd  we s t  

channel s yi el ded the h i ghest  dens i t i es o f  l a rvae . Ca rp ,  qu i l l back , a nd  
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- ,  
banded da rter have been in  rel a t i vel y h i g h  abu ndance al ong  the  wes t  shore 

of  Three � i l e  I s l an d .  

Du r i ng 1 979 , i ch thyopl ankton sampl i ng bega n i n  Apr i l and wa s .  conducted on 

the l Ot h , 1 7th and 24th . Sampl i ng was not u n derta ken dur ing  the fi r st  

week of  Apr i l  due to  t he  acc i dent at  t he  nuc l ear  stati on 231 . No l a rvae 

were c ol l ected i n  56 s amp l es on  Apr i l  1 0 . One s h i el d  darter l a rva wa s 

col l ected duri ng each of the s ampl i ngs on Apr i l  1 7  and 24 � .  Both 

l a rvae were c ol l ected in the wes t  channel . Du ri ng the months fol l owi ng ,  

l a rva l catches i ncreased to a peak  i n  mi d-May ( 4 , 746 l a rvae taken on 

May 1 5- 1 6 ) 24/ , wi th a seconda ry peak on June 5-6  44/ . Spec i es t a ken 

i ncl u ded  s potta i l  s h i ner , qu i l l ba c k , wh i te su c ke r ,  tess el l ated da rter , 

banded darte r ,  s h i el d  darter and  wal l eye . Darters d omi nated dur i ng the  

s ampl i ng on May 1 and su c kers on May 8 241 . I n  genera l , patterns of 

i cthyop l a n kton a bu ndance in 1 979 ( Apr i l -June ) were s im i l ar to prev i o us 

years . F i s h  l a rvae were not captu red i n  the center channel nea r  the 

nuc l ea r  stat i on dur i n g  Apr i l  1 979 . 

I n  summa ry ,  the ove ra l l patterns of the fi s h  commun i ty i n  the v i c i n i ty of 

Three Mi l e  I s l and  Nuc l ea r  Stat i on dur i ng 1 979 (March-June ) were s im i l a r  

t o  those of prev i ous  years . Level s of abundance and s pec i es compos i t i on 

duri ng the months immedi ately fol l owi ng the March 28 nuc l ear  acc i dent  

were not not i cab ly  di fferent from prev i ous  years and  general l y  were on  

the i ncrease throughout the s pri ng month s ,  as  u sua l . Fi s h  s pawn i ng 

produced peak l arval abundances i n  May and June , per the normal pattern . 
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Sampl i ng by several  gea r  types i n  the  immed i ate pl ume area documented the 

presence of ma ny s pec i e s , i n c l u di ng rou gh  ( ca rp ,  su c ke rs ) ,  forage 

( s h i ners , da rters ) ,  and predator/s prat fi shery (wa l l eye , ba s s , su nf i s hes ) 

s pec i e s .  An absence of s i gn i fi cant immed i ate effects wi th  res pect to the  

nuc l ear  acc i dent  i s  i n  keep i ng wi th the  facts that  the  non- rad i o l og i ca l  

a s pects of  s tat i on operati ng condi t i ons  duri ng a nd foll owi ng t he  acc i dent  

d i d  not  dev i ate  from those of  norma l opera t i on .  
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TABLE 1 5 
( Ref , No ,  1 5 } 

List of sc ientific and common names of fishes recorded from the Susquehanna R iver near THINS . 

Ss ienttfic Name 

Am.Udae 
S!A sW� Linnaeus 

ADguill idae 
Al!guilla rostrata (Lesueur) 

Clupeidae 
Al2!§ aestival is (Hitchil l )  
� pseudoharengus CWilson) 
Al2!A sapid iss illls CW ilson) 
� c epedianum (Lesu�ur ) 

Salmonidae 
!!lm2 gairdneri Richardson 
� � Linnaeus 
Salvel inya font inal ia (Hitchill)  

Eaoc idae 
ll2ls lucius Limlaeus 
1125 masauinongy Mitchill 
112& l!i&n: Lesueur 

Cyprinidae 
CI!III!O•toma 1110!11aliDD (R.afinesque) 
cvau ius .!!!atll.l (Linnaeua ) 
� .£SP!g Linnaeus 
!xoslossgm maxil l ingua (Lesueur) 
� micropogon (Cope) 
N9temigonus crvsoleucas (Hitchill) 
.!!!n!!.1!!l !!!I!OeDUs (Abbott) 
� .ll!W!!W!I. (Mitchil l )  
� budsonius (Cl inton) 
!!otroois .Jm!S!!! (Cope) 
Notropis tybellus (Agass iz )  
HDtropis spilopterus (Cope) 
� yoluc ellus (Cope) 
Pilllephales � (B.afinesque) 
Pimephales proeelas Rafinesque 
Bhinichthys atratulus (Hermann) 
lhinichthvs cataractae (Valenciennes ) 
Semotilus atromaculatya {Hitchill ) 
Semptilus corporal ia (Hitchill)  

Catostomidae 
Carpiody cndnus (Lssueur) 
CatoatOI!Ils commersoni (Lacepade) 
Hrpent el ium nigricana (Lesueur) 
HOxp!toga macrnlepidotum (Lesueur) 

Ictaluridae 
1ctalurus .saw (Linnaeua ) 
1ctalurus � (Lesueur )  
tcta1uru• nebulosua (Leaueur ) 
Icylurus punctatus (B.af inesque ) 
.lf!!Si!miA ina isnia (B,ic hard son) 

Cyprinodontidae 
P!mdulus df.aphanus (Leaueur) 

Percichtbyidae 
.tmJm1 sgadl is CWalbaum) 

Centrarchidae 
Apblopl ites rupestris cRafinesque) 
� .ll.lr.Ul!J. (Linnaeua ) 
� cyanellus Rafinesque 
.1&2!!!!1!!. � (Unnaeus ) 
� !!!!!Crochirus Raf inesque 
M1crapterus dolomieui Lscepe4e 
Micropterus salmoides (Lacepade)  
l2!!!!!!!J. annularia Rafinesque 
� n igxomaculatus (Lesueur} 

Perc idae 
Etheost�a olmsted i Storer 
Etheosto=a zonate (Cope) 
.f!Ia flavescena (Mitchill ) 
Pers ina pel tata (Stauffer) 
Stizos tedion � � (Micch i l l \  

C0111110n Name 

Bowfins 
Bowfin 

Freshwater eels 
American eel 

Herrings 
Blueback herring 
Alewife 
American shad 
Gizzard shad 

Trout a 
Rainbow trout 
Brown trout 
Brook trout 

Pikes 
Rorthern pike 
!tsskellunge 
Chain pickerel 

MiDDawtl and carps 
Stonerol l er 
Goldfish 
Carp 
CutUps minnow 
ll.iver chub 
Golden ahiner 
Comely shiner 
C01111110n shiner 
Spottail shiner 
Sva1 1owtail shiner 
JlDsyface shiner 
Spotfin sh iner 
Mimic shiner 
Bluntnos e  minnow 
Fathead minnow 
Blaekno s e  d ac e  
Longnose d ac e  
Creek chub 
Pall f iah 

Suckers 
· Quillback 

White sucker 
Rorthern hog sucker 
Sborthead redhorsa 

Freshwater catf iahaa 
White catfish 
Yellow bullhead 
Brown bullhead 
Channel catfish 
Margined madtom 

ltill ifiahea 
Banded kill ifish 

Temperate Basses 
Striped baas 

Sunfishes 
ll.ock baas 
ll.edbreaa t sunfish 
Green sunfish -
Pumpkins eed 
Bluegill 
Smallmouth bass 
Largemouth baas 
White crappie 
Black crappie 

Perches 
Tess ellated darter 
Banded darter 
Yellow perch 
Shield darter 
Walleye 
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C .  Fi s h  D i sease , Pa ras i tes , and  Mortal i t i es 

Fi s h  d i sease  and  mortal i ty condi t i ons  i n  the Susquehanna R i ver nea r Three 

M i l e  I s l a nd have  been recog n i zed and were rev i ewed wi th res pect to  the  

operat i on of  the nu c l ear  s tat i on �/ 451 . Morta l i t i es dur i ng the s pri ng 

a re not unusua l  and may be rel ated to several  cau s es , natu ra l and man 

made 451 . Morta l i t i es of ap prox imate ly  200 and  300 fi s hes  were observ ed 

dur i ng the spr i ngs of 1 974 and 1 9 75 res pect ivel y � ' but were not 

attri butab l e  to operat i on of  Three Mi l e  I s l and  Nu c l ea r  Sta t i on 451 . 

Du r i ng rout i ne farfi el d sampl i ng from 1 975- 1 978 , ob serva t i ons  of 

d i sea sed , pa ra s i t i zed and dead fi s hes were ma i nta i n ed and reported in the  

annua l  repo rts of  ecol og i ca l  s tu d i es . These observat i ons a re summar i zed 

i n  Tab l e  16  and i nc l u de :  

( 1 ) F i s h  l eeches - Myzobdel l a  l uqubr i s  and P l acobdel l a  mon t i fera . 

( 2 )  Para s i t i c  copepods - Lernaea s p .  

( 3 ) F i s h  l ou se  ( branch i u ra n )  - Argu l us ·  catostom i  

( 4 ) B l acks pot d i sease - metacerca ri ae o f  d i genet i c  trema todes , 

u ns pec i ated . 

( 5 ) Sp i ny - headed worm - acanthocepha l a n  sp .  

( 6 )  Myxos por i di an protoza - The l ohan el l us s p .  ( as  subde rmal cysts ) .  

( 7 )  Nematodes - uns pec i a ted ( encys ted ) .  

( 8 )  Abno rmal i ti e s .  

( 9 )  Observa ti ons o f  dead fi s h  encountered wh i l e  sampl i ng .  
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The  occu rrence of d i s eased or pa ra s i t i zed fi shes  u su a l l y  has been l ow 

duri ng s pri ng , wi th i ncreases to peaks  dur i n g  Augus t-September , an d  

decreases  duri ng October-Decembe r � � . F i s hes found  dead and 

f loat i ng i n  the water h ave occu rred duri ng the s pri ng , Apr i l -June  111 �. 
Du ri ng the four  yea rs of observa t i ons , no  patterns of d i seases , para

s i te s ,  or  morta l i t i es h ave been noted wi th res pect to the l ocat i on of 

affected fi s hes and the nuc l ear  stat i on .  

Du r i ng fa rfi el d s amp l i ng i n  1 979 (Marc h-June ) , paras i t i zed fi s hes were 

observed and the da ta are summa ri zed in  Tab l e 1 7 . General l y ,  the 

patterns of paras i te occu rrence dur i ng the s pri ng months  of 1 979 were 

s imi l a r to those of prev i ous yea rs , wi th  b l a ckspo t ,  copepod s , and l eeches  

mos t  c ommon . B l acks pot was the mos t  c ommon paras i te noted i n  the s pr i ng 

of 1 979 and wa s mos t  preva l ent  on spotfi n s h i ner and other s h i ners and  

mi nnows , a s  in  previ ous  yea rs . Du r i n g  Apr i l  a nd  May of 1 978,  b l acks po t  

i nfect i ons  were desc ri bed as  11 S l i g h t  t o  moderate 11 a nd  were mos t  preva l ent  

on s potfi n s h i ner 121. Copepods of the  gen u s  Lernaea a re non-s pec i f i c  

paras i tes 461 , a s  ev i denced by the i r i nfestat i on on s everal  d i fferent 

s pec i es dur i ng 1 976- 1 978 (Tab l e  1 6 ) .  Lernaea i s  act i ve on ly  dur i ng  wa rm 

seasons , wi th tempe ratu res above l 8 °C favor i ng  the orga n i sm ,  and  the 

opt i ma be i ng 22 °-30 °C 461 . Para s i t i c  cope pods were l es s  preva l ent  i n  

1 979 than prev i ous  years , wh i ch m i g h t  be rel ated to water temperatu re , 

s i nce the favorabl e l 8 °C was not reached u nt i l  l ate May 1 979 241 . 

Stu d i es i n  the North  Branch of the Susqu ehanna R iver  a l so  have revea l ed 

the presence of fi s h  paras i tes and  seasonal  occurrences s imi l ar to s ome 
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noted near  Three Mi l e  I s l and  47/ 481 . Du ri ng 1 973 , for exampl e ,  

ap prox imately 85% of the fi s hes exami ned i n  the  North Branch  were 

i nfected wi th one or mo re of 40 s pec i es of pa ras i tes , i nc l u d i ng  copepods  

( Lernaea ) , branch i u ra n s  (Argu l us ) , l eeche s , nematodes ,  trematodes , a n d  

acanthocephal a ns 471 . I t  wa s noted that most  pa ra s i tes d i d not produce  

nota b l e  pathogen i c  symptoms i n  fi s h  471 . 

Dead fi s hes ob served wh i l e  sampl i ng du ri ng the spr i ng of 1 979 i nc l uded 

29 fi s hes i n  May and  47  fi s hes i n  June , wi th smal l mouth  bas s  the mos t  

nume rous (Tab l e 1 7 ) .  No dead fi s hes  were reported i n  Apr i l  immed i atel y 

fol l owi ng the nuc l ear  acc i dent  231 and  no u n u sua l  b i o l og i cal  events o r  

f i s h  ki l l s were observed .bY b i ol og i s ts wh i l e  sampl i ng on  t h e  r i v e r  dur i ng 

ea rly Apr i l  49/ 501 . The n umbe rs seen dead i n  May and  June 1 979 ( tota l  

o f  76 ) were l e s s  than observed du ri ng 1 977  and 1 9 78 , but i nvol ved s im i l a r 

s pec i e s  (Tab l e  1 6 ) .  These general f i n d i ngs were a l so confi rmed by the  

Pennsyl van i a  Fi s h  Commi s s i on Waterway Pa trol man who patrol s southern 

Da uph i n  Coun ty and the  Three M i l e  I s l and v i c i n i ty 531 . The morta l i t i e s  

observed duri ng the spri ngs of 1 974 and  1 975  al so i nc l u ded s im i l a r 

s pec i es - smal l mouth  bas s ,  su nfi s he s , and channel catfi s h 451 . Ann ua l  

mortal i t i es of fi shes  al so have been  noted i n  t he  Conowi ngo Peservo i r  of  

the  Sus quehanna R i ver downstream of  Three Mi l e  I s l an d  45 1 . �4ost  dead 

fi s hes have occu rred there dur i ng May and  June and have i nc l u ded channel 

catfi s h ,  ca rp , gu i l l ba c k ,  wh i te catfi s h ,  brown bu l l head , eel , b l u eg i l l ,  

pumpki nseed , l a rgemouth  ba s s , wh i te crapp i e ,  and  wa l l eye . 
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Pa ra s i te and morta l i ty cond i t i ons of fi s hes were ob served in  the  York  

Haven Pond nea r Three Mi l e  I s l and du r i ng the  per iod  Marc h-June 1 979 . The  

ob served cond i t i ons do  not  appea r to  be  unusua l  for that  pe ri od and  

general ly  fol l ow trends prev ious ly  noted for the area . Cond i ti ons of 

pa ra s i t i sm and spr i ng mortal i t i es are not u n i ou e  to York Haven Pond and  

h ave been observed i n  other areas of  the  Sus quehanna  R i ver upstream and  

downs tream of  the  Three Mi l e  I s l and  s i te vi c i n i ty .  I t  therefore appears 

proba b l e  that  s tati on operati ng cond i t i ons  dur i ng and fol l owi ng the  

acc i dent  di d not contri bu te to  unusu a l  di sease  or mortal i ty cond i t i ons  of  

fi s hes in  the s i te v i c i n i ty .  
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Tab l e  1 6 .  Records of  d i seased , paras i t ized , and dead fi shes  observed du ri ng 
1975-1978 i n  the Sus quehanna R i ver nea r Three Mi l e  I s l and  Nu c l ea r  Stat i on .  

Year 

1 975 1Jj 

1976  1 31 

1 9 7 7 W 

Di sease or  Morta l i ty 
Condi t i on 

Fi s h  l eech 

Copepods 

B l ackspo t  

Sp i ny - headed wo rm  
Fi s h  l o use 

Fi s h  l eech 

Cope pods 

B l acks  pot 

Fi s h  l eech 

B l ackspot  

Cope pods 

Spec i es I nvol ved (Nos & months , i f  recorded ) 
Channel catfi s h ,  su nfi �hes , 
tes sel l a ted da rter ; common 
paras i te .  

Spo tta i l  s h i ner (23 ) , bl u ntnose 
mi nnow ( 1 ) ,  bl u eg i l l  ( 1 ) ;  Augus t . 

Spotta i l  sh i ner ( 1 ) ,  s po tfi n 
s h i ner  ( 1 ) . 

Tessel l a ted da rter ( 1 ) ;  �ay . 
Redbreast  su nfi s h  ( 1 ) ,  
Common s h i ner ( 1 ) ;  June . 

Tes s el l ated darters ; common 
paras i te ,  Augus t-October ,  Channel  
catfi s h  ( 1 ) .  

Comel y sh i ner , spotta i l  s h i ner , 
s potfi n s h i ne r ,  bl u n tnose mi nnow ,  
smal l mouth  ba s s , � l u eg i l l ;  (few 
s pec i mens each ) . 

Creek c hu b  (1 ). 

Channel catfi s h  ( 2 ) , roc k  ba s s  ( 1 ) , 

redbreas t  su nfi s h  ( 1 ) ,  tes sel l a ted 
darter ( 38 ) -May to Septembe r ;  
s potta i l  s h i ner  { 3 ) -Sept- Nov . ;  
ca rp { 1 ) . · 

Common s h i ner , s potfi n s h i ner , 
b l a c knose dace , fal l fi s h ,  qu i l l ba c k ,  { few spec imens  each ) . 

Stonerol l e r ,  carp ,  s potta i l  s h i ne r ,  
s po tfi n s h i ner , b l u ntnose mi nnow ,  
fal l fi s h ,  wh i te su c ke r ,  s horthead 
redhors e ,  roc k  ba ss , redbreas t  
sunfi s h ,  pump ki nseed , smal l mouth  
ba s s , bl a c k  crapp i e , tes sel l ated 
darte r .  
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Myxospori d i an protozoa Comel y sh i ner , b l u ntnose mi nnow ;  
Common i n  Ju l y . 

Dead Fi sh  ( 1 53 )  Sma l l mouth  ba ss  ( 1 05 ) ,  shorthead 
redhors e ( 1 0 ) ,  channel catfi s h  ( 8 ) , 
su c ke rs ( 1 0 ) , roc k  ba ss  ( 5 ) ,  

Fi s h  l eech 

Copepods 

Nematode 

Dead fi sh  { 1 90 ) 

B l acks  pot 

Myxos pori d i a n  
protozoa 

Sp i n al defo rmi ty 

Nematode 

bl u eback  herri ng ( 6 ) ,  ca rp { 4 ) , 
fal l fi s h ( 3 ) ,  pumpk i ns eed { 1 ) ,  
redbreas t  su nfi s h  { 1 ) ;  Apr i l  a nd  May . 

Wh i te catfi s h ,  channel catfi s h ,  
roc k ba s s , redbreas t  su nfi s h , 
b l a ck c rappi e ,  s potta i l  s h i ne r ,  
tessel l a ted da rter ; ( few s pec imens  
each ) .  

Channel catfi s h , roc k  ba ss , wh i te 
crappi e ,  redbreas t  su nfi s h ,  
pumpk i n seed , b l a c k  crapp i e .  

Ma rgi nated madtom { 1 ) ,  Decembe r .  

Sma l l mouth  ba ss  { 148 ) , Channel  
catfi s h  ( 1 3 ) ,  Su c kers  ( 1 7 } ,  Ca rp ( 3 ) ,  
rock  ba ss  ( 3 ) ,  redbreas t  su nf i s h  ( 2 ) , 
b 1 u eg i 1 1  ( 1 ) , qu i 1 1  bac k  ( 1  ) , ye 1 1  ow 
bu l l head ( 1 ) ,  u n i dent i fi ed sunf i s h  
{ 1 ) ;  mos t  occu rred i n  June . 

Spotfi n s h i ner  { 54 ) ,  Apr i l -May ; 
b l u n tnose mi nnow ,  Oct-Dec . 

B l u ntnose mi n now , comel y s h i ner . 

Smal l mouth  bas s .  

Sma l l mouth  ba ss . 
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Tab l e 1 7 . Reco rds of d i seas·ed s pa ra s i t i zed , an d  dead fi shes  observed duri n g  
1 9 79 (Ma rch -June ) i n  the Susquehanna Ri ver  near  Three Mi l e  I s l and  Nuc l ea r  S tati on . 

Mon th 

March221 

Apri l 2 31 

May24/ 

J 44/ 55/  une-'-'-' -

Di sea se or Mortal i ty 
Condi ti on 

Nema tode 
F i s h  l eech 

Nematode 
Bl ack  spot  

B l acks  pot 

Cope pods 
F i n rot 

Dead  fi s h  (29 ) 

Bl ackspot 

Copepods 

F i s h  1 eech 

Jaw defo rmi ty 

Dead fi s h  (47 ) 

Spec i e s  I n vol ved 
(Numbers & gear type) 

Margi nated madtom ( 2 ) - trapne t .  
Sma 1 1  mouth ba s s  0 } -trapnet . 

Tessel l ated darter (4 ) .  
Spotfi n s h i ner  ( 33 ) , mi mi c s h i ner  
(2 ) ,  bl untnose mi nnow (9 ) ,  b l a c knose 
dace (6 ) - a l l taken by s ei ne . 

Common sh i ner ( l ) s  s po tfi n s h i ner 
(69 ) , b l u ntnose mi nnow ( 1 4 )  - s e i ne . 

Qui  1 1  bac k  (_1 ) - se i ne . 
Qu i  1 1  back 0 }  , shorthead 
redhorse (_1 } - se i ne . 

Sma l l mouth  bas s  ( 1 6 ) , channel  
catfi s h  ( _6 } , s ho rthead redho rse ( 4 ) , 
rock  bass (1 ) ,  ca rp ( 1 ) ,  s unfi s h  
s p .  ( 1 ) - on l y  2 spec imens  ta ken 
downstream of d i s charge . 

Spotfi n s h i ner  ( 86 ) , go l den s h i ner  (1 ) ,  
common s h i ner  (1 ) - se i ne . 

Redbreas t  s un fi s h ( 1 ) - trapnet . 
Spotfi n s h i ne r  ( 3 ) - se i ne . 

Rock  bass  (1 ) - trapnet .  
Rock bas s  (1 ) - se i ne .  

Spotfi n sh i ner (1 } - se i ne . 

Smal l mouth ba s s  (25 } , s horthead 
redhorse (8 ) , carp ( 1 ) ,  wh i te 
s ucker  (2 ) , northern ho9 s ucker ( 3 ) , 
un i den ti fi ed  s uc kers (2 ) ,  channel  
catfi s h  ( 3 ) , rock  bass  (3 ) .  
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The recreat i onal fi s heri es of the Th ree Mi l e  I s l and  s i te v i c i n i ty have 

been s tu di ed s i nce 1 974 and  reported in the Annua l  11! 111 111 � � 
and  Suppl emental 121 401 -� Reports to NRC .  Between -year compar i sons  are 

summar i zed i n  the 1 978  Annua l  Report lll. Creel su rveys h ave been 

conducted on two weekends days and two weekdays per month  i n  fou r  areas : 

the general reservo i r ( i nc l u di ng the wate rs of the eas t ,  cente r ,  and  wes t  

channel s from Fa l l and H i l l I s l a nds to the north to Ba s hore I s l and  and  

the Yo rk Haven Dam to the  south ; F i gu re 2 ) ; the  east  dam ;  the York  Haven 

Dam ; and the York Haven Generat i ng Stati on ( hyd roel ectr.i c )  ta i l race � . 

The total e st imates of recreat i onal fi s h i ng i n  the s i te v i c i n i ty dur i ng 

1 977  and 1 978 (January-Decembe r )  were : 

Total Total  Fi s h  Total  Fi s h  Total  Hou rs CPUE 
Ang l e rs cauaht  keEt�% }  fi s hed ( fi s h,h r )  

1 97 7  1 4/ 7 '  791 1 2 ,  89 5 , 3  1 1 4 , 773 0 . 8 

1 978 1 5/ 1 4 , 089 
(44 . 2% ) 

2 7 '  979 9 , 490 2 7 , 9 92 1 . 00 
• ( 33 . 9% ) 

The s pec i es caught  i n  greates t  numbers overal l i n  1 97 7  and 1 978 

respect i vely were : smal l mouth bas s ( 3 2% and  4 2% ) ; c hannel catfi s h  ( 28% 

a nd 24% ) ;  wa l l eye ( 1 0% and 1 1 % ) ; rock ba s s  ( 1 0% and 9% ) ; su nfi s hes  ( 1 0% 

and  5 % ) ; ca rp ( 7% and  4% ) ; and  su c kers ( 1 %  and  1 % ) . The bu l k  of the  
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h a rve sts i n  the ge neral reservo i r  duri ng 1 977  and 1 9 78 respec t i ve l y  were : 

smal l mouth bas s  ( 44% and  6 1 % ) ; channel catfi s h  ( 2 5 %  and 1 3 % ) ; su nfi shes  

( 1 5% and  1 4% ) ; roc k ba ss  ( 1 5% and  9% ) ; and others . Smal l mouth  ba ss , roc k  

bas s  and su nfi s hes  ( predomi nan tly b l u eg i l l ,  pump k i nseed a n d  redbreas t ) 
have been caught  i n  greater numbe rs i n  the reservo i r  than at e i ther dam 

or the Yo rk Haven ta i l race . Wal l eye and channel catfi s h  h ave been t a ken  

i n  greater numbers at t he  ta i l race t han  at  other l ocati ons . The 

reservo i r  has accou nted for ap prox i mate ly  36%  and  3 1 %  of the fi s hes 

caught  in  the area duri ng 1 9 77 and  1 9 78 respect i vel y ,  for 29% and  40% of 

the total  ang l ers , and for 29% and  44% of the total  hou rs fi s h ed .  A 

summa ry of the creel survey data fo r  the reservo i r duri n_g the peri od  

1 974- 1 978 i s  presented i n  Tab l e  18  �. Overal l duri ng 1977  14/ a nd  

1 9 78 121 , sma l l mouth ba s s  catches  were greatest  duri ng �ay-June , roc k 

bas s  du r i n g  May , channel catfi s h  dur i ng  Ju l y ,  wal l eye duri n g  May , and  

su nfi s hes du r i ng Ju ne-J u ly . Good fi s h i ng ( by boat ) apparent ly  a l so 

occu rs near the nuc l ear s tat i on d i scha rge for channel catfi s h  (many 

greater than 20 i nches l o ng ) , wi th  catches of wa l l eye and mu s ke l l unge 

a l s o  5 31 . Fi s h i ng occu rs there pr i ma r i ly  at  n i ght  and cont i nues  

yearround except fo r wi nter months  dur i ng i ce cond i t i ons  531 . 

Du ri ng 1 979 ,  creel su rveys were conducted fou r  t i mes per month i n  Janua ry 

and  February at the York Haven  Generat i ng Stati on on l y ,  due  to i ce and 

h i gh r i ver fl ows 41/ 42/ and  dur i ng m id-March · through July at al l su rvey 

a reas 22/ 2 31 241 441 5 5/ . Fol l owi ng the Th ree Mi l e  I s l and acc ident , 

surveys were conducted on  Apr i  1 1 6 ,  2 1, 2 6 ,  and  29 3 31 . Creel su rvey 
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resu l ts fo r f,�a rch-J u l y  1 979 are summa r i zed in  Tab l es  1 9  and 20 . Du ri ng  

that fou r month peri od , 63-82%  of the  a ng l ers i ntervi ewed res i ded in  York  

a nd Dauph i n Count i es ,  Pennsylva n i a ,  and mos t  reported that  they ate s ome 

of the i r catches .  

F i s h i ng i n  the general reservo i r  fol l owi ng the acc i dent s howed some 

i nteresti ng contrasts . The n umber of ang l e rs i ntervj e�ed duri �q Apri l -Ju ly  were 

wi th i n  the range of numbers repo rted du ri ng prev i ous years (Tab l es 1 8 , 1 9 ) , 

but the hou rs fi s hed were greater i n  Apr i l  than i n  previ ous  years and i n  

the h i g h- normal range duri ng tAay-Ju ly .  The numbers of ang l e rs who fi s hed 

the reservo i r compared wi th the total n umbers for al l fi s h i ng area s 

su rveyed were the l owes t  on record fo r Apr i l  and �ay 1 979 and  wi th i n  the 

h i s tor i cal ranges duri ng June and  Ju l y  (Ta b l e  24 ) .  The rel a t i ve n umbe rs 

of hou rs fi shed on the reservo i r  were wi th i n  h i s tori cal  l evel s for a l l 

pos t-acc i dent month s .  The catch-per-effort ( fi s h  caught per a ng l er-hou r )  

wa s l ow-to- l ow-normal  dur i ng Apr i l -June  and a record h i g h  duri ng  J u l y .  

The percentages o f  fi s h  caught i n  t h e  reservo i r  wh i ch were kep t ( a ctu a l  

harve s t )  by the ang l e rs were the l owe s t  o n  record for each pos t-acc ident  

mont h ( F igure 3 ) .  Duri ng  Apr i l ,  no  fi s h  were kept , al l were retu rned . 

Th i s  is  contrasted wi th the h i s tori cal  proport i on harves ted (Tab l e 2 1 )  

wh i ch h a s  been as  h i gh a s  8 5 . 7%  duri ng  Apr i l .  The compos i t i on o f  t h e  

recreati onal catches  and harvests  du ri ng March-Ju ly 1 979 i n  the reservo i r  

was pr ima r i l y  smal l mouth bas s ,  su nfi s hes , rock  bas s ,  and channel catfi s h  

( Tab l e  22 ) ,  as  per h i s tori cal trends .  The rel a t i ve contri bu t i ons  o f  the  

general reservo i r  to  the total catches  and  harvests at al l fou r  l ocat i ons 



59 

i n  the Three Mi l e  I s l and vi c i n i ty du r i ng 1 9 74- 1 979 are presented i n  

Tab l e  2 3 .  Duri ng previ ous yea rs ( 1 974- 1 978 ) n o  cons i s tent annual 

patterns or trends ex i sted wi th respect to the percent contri bu t i on of 

the reservo i r  to the total a rea catches and  harvests  du ri ng the months of 

Apr i l -Ju ly  ( Tab l e 23 ) ,  al though  the 5 -year  mean  va l ues for each month  

s howed a genera l ly  i ncreas i ng trend from Apr i l -Ju l y  ( F igure 4 ) .  Dur i ng 

1 9 79 the percent contribut i ons of th� reservo i r  catches were the l owes t  

o n  record i n  Apr i l  and i ncreas ed to h i s tori cal  l evel s dur i ng  May-Ju l y .  

The percent contri but i on of the reservo i r  harvests  ( fi s hes actua l l y  kept  

by ang l ers ) were the l owest  on  record duri ng t he  pos t-acc i dent  months o f  

Apr i l -June  1 979 and di d not reach h i s tori cal  l evel s unti l Ju ly  (Tab l e 2 3 ) . 

These data sug gest  that immed i a tely fol l owi ng the 1 979 acc i den t ,  a ng l e rs 

were fi sh i ng rel at i vel y l ess  and keep i ng fewer fi s hes from the reservo i r  

than duri ng previ ous years . Du ri ng subs equent months , ang l ers s l owly and  

s tead i l y  retu rned to  nea r normal act i v i t i es i n  the  reservo i r . Even th ree 

months  pos t-acc i dent , however , the rel at i ve harves ts from the reservo i r 

we re s t i l l l ower than any duri ng the prev i ous  five years , and four  months  

pos t-acc i dent the  percentages harvested from the  reservoi r i ts el f were 

the l owest  i n  s i x  years of sampl i ng .  

Fi s h i ng i n  other creel su rvey areas of the  Three M i l e  I s l and v i c i n i ty 

appa rentl y i ncreased somewhat fol l owi ng the acc i dent ( Tab l es  1 9  and 20 ) . 

The n umbers of ang l ers and fi s h  cau ght at  each dam and the ta i l race were 

h i g her in Apr i l  1 979 than du r i ng any prev i ous  Apr i l  s i nce 1974 .  
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S imi l arly,  the hours fi s hed and  catches -per-effort were e i ther record 

h i ghs o r  h i gh -norma l  l eve l s for those a reas duri n g  Apr i l 1 979 . On ly  a t  

the ta i l race a rea was the percent harves ted i n  Apri l a t  a record l ow . 

The n umber of  angl e rs at the York Ha ven Dam an d  the ta i l race dur i n g  May 

al s o  were record h i ghs . Duri ng  June the percents harvested were record 

l ows for a l l four  s urvey area s .  

The d i fferences  between the catches a nd  harves ts for the pos t-acc i dent 

months o f  1 979 an d  those of  correspondi ng  month s  fo r  1 974 through  1 978 

(a s  s hown i n  F i gures 3 and  4} were tested for s tati st i ca l s i gn i fi cance by 

anal ys i s  o f  va ri ance wh i ch di d not detect any di ffe rences �ttri b u tabl e to 

yea r ,  month , o r  year-by-month i nteracti on . A h i gh degree o f  va r i abi l i ty 

exi s ted wi th i n  the month ly data , however , wh i c h  coul d have ma s ked  any rea l 

s i gn i fi cant  d i fferences .  I n  a n  attempt to reduce o r  s tab i l i ze the vari a n ce , 

the ana lys i s  was re -run u s i ng  squa re root  trans fo rmed data , a n d  aga i n  

s tati sti ca l l y  s i gni fi cant  d i fferences were not detected . The vari ab i l i ty 

o f  the data cou l d be the res ul t of  true l y  va ri abl e phenomena of  catch and  

harvest  o r  the  res ul t o f  a c reel s urvey program wh i ch d i d not s amp l e 

frequentl y  enough to reduce the data vari a bi l i ty of  t ruel y l es s  vari ab l e 

phenomena . 

Even thou gh s tat i s ti cal l y  s i gn i fi cant di fferences were not dete c ted between 

fi' s hery parameters o f  1 979 an d  previ ou s  years , i t  i s  a pparent tha t the 

recreati onal  fi s hery was di fferent fol l owi ng  the a cc i dent than duri ng  

correspondi n g  peri ods prece di- ng  the  acci dent . Pos t-acci dent recrea ti onal  

fi sh i ng i n  the Three Mi l e  I sl and  vi c i n i ty apparently was mos t a l tered i n  

the reservoi r , wh i ch conta i n s  the I s l and and  the nucl ear s tat i on . Fi s h i n g  

was not curta i l ed ,  b u t  rather appeared to parti a l l y  shi ft emphas i s  from 
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the  reservo i r  to other area s ,  es pec i a l ly  nea r the York Haven  Dam arid i n  the 

hydro s tati on tai l ra ce . Whether there was an actual  s hi ft i n  a reas fi s hed  

or  mere ly  a n  avo i dance o f  the reservo i r (angl ers who  norma l l y  fi s h  there 

s tayed home ) i s  uncerta i n , but record i nc reases duri ng  Apri l i n  the n umbers 

of  angl ers , fi s h  ca ught , hours fi shed , and  catches -per-effort a t  most of  the  

other a reas s u rveyed sugges ts tha t a s h i ft occurred i mmedi a te ly  fo l l ow i ng  

the acc i den t . An gl ers apparentl y  were fi shi n g  rel a ti vel y l es s  i n  the reser

vo i r  and those  who · .d i d fi s h  there were return i n g  greater proporti ons of thei r 

ca tches than duri ng  any correspond i n g  ti me peri od  i n  the previ ous  fi ve years . 

Severa l facto rs coul d ha ve contri buted to the observed di fferences . I f the 

s i ze s . of some des i rabl e fi shes were sma l l er than normal duri ng  1 9 79 , then 

harves ts mi ght have been l ower than normal . S i ze data were not presented 

i n  the month l y  reports , thus between year compari sons a re not pos s i bl e  at 

th i s  t ime .  Wea ther con di ti on s  can  i nfl uence ang l er  acti v i ty , but duri n g  

1 9 79 t h e  weather condi t ions  on cree l s urvey days were n o t  s evere and  do not 

appear to ha ve been substanti a l l y  di fferent from previ o us years· . Hi gh ang l er 

ac ti vi ty at the dams and ta i l race dur i n g  1 979 s uggest that fi s hi ng  wa s not 

restri cted by weather . The noted d i fferences i n  fi s hery catches  and  

harves ts were not  the res ul t o f  i mpacts to  the  fi s h  popul ati ons from the 

acc i dent ,  b ut _ r.a ther appear to have been due to a l tered fi s herma n  behavi or 

fo l l owi ng  the acci den t .  Such a l tera ti ons  probab ly  were rel ated to the 

fi s hermen • s  knowl edge of  the occurrence of the a cc i den t  and to thei r aware 

nes s of  the l i qu i d rel eases o f  i ndus tri al wa s tes  to the ri ver from the vari ous  

s tati on sys tems , as d i scussed in  pre v·i ous  secti ons . S i n ce fi sh i ng  patterns 

changed fol l owi ng the acci dent ,  s ome a ngl ers apparently mi s sed a porti on 

of the spri ng  fi shi ng  i n  the reservoi r whi ch  pro vi des good l ocal fi s h i ng  for 

speci es s uch a s  sma l l mouth bas s , rock bas s ,  an d  s un fi s he s . Wi th ti me fol l owi ng 

the acci dent , the patterns of recrea tiona l fi shi n g  returned to normal or  

near-normal . 
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TABLE 1 8  

MONTHLY SUMMAR I ES OF C REEL SURVEY DATA COLLECTED FROM THE 
GENERAL RESERVO I R  DUR I NG THE PER IOD 1 974- 1 978 . (Ref . No . l 5 ) . 

Mar Apr May Jua Ju1 Aua Sep Oct Rcw Dec 

Aq1era 
1978 !I) SURVEY 34 90 234 111 170 147 80 28 1 861 
1977 so 54 90 49 so 49 14 306 
1976 18 45 124 188 122 148 71 4 s !I) Sllli.VEY 662 
1975 17 28 70 67 91 58 117 7 10 420 
1974 !I) SURVEY 113 124 143 115 83 141 14 733 
Pf.ah Caught 
1978 RO Sllli.VEY 62 107 328 207 247 234 126 86 1335 
1977 38 Ul 118 107 176 81 14 647 
1976 4 17 180 267 237 423 175 18 !I) Sllli.VEY 1300 
1975 1 28 74 105 139 113 299 6 1 737 
1974 NO SURVEY 179 116 183 141 204 315 6 1144 
Pf.ah Kept 
1978 Jill SURVEY 18 34 107 88 66 115 59 so 519 
1977 29 72 61 75 71 30 10 319 
1976 3 1 77 94 70 114 42 8 !I) Sllli.VEY 405 
1975 24 44 84 62 58 123 1 1 373 
1974 !I) SURVEY 89 75 88 50 57 160 6 525 
lilura Fished 
1978 !I) SURVEY 64 • 00 158 . 05 642 . 80 218 . 85 334 . 75 301 . 20 167 . 85 63 . 85 1 . 00 1888 .35 
1977 62 . 33 1 1 6 . 91 183 . 25 i17 . 1 6  132 . 75 72 . 75 1 6 . 50 639 .32 
1976 22 .50  61 . 25 206 . 50 371 . 25 235 . 25 301 . 82 126 . 33 7 . 50 9 . 00 !I) SURVEY 1257 . 65 
1975 1 6 . 00 51 .50 63 . 75 118 . 00  171 . 00 160 . 25 269 . 75 8 . 25 12 .50 803 . 50 
1974 Jill SURVEY 157 . 25 226 . 5 0  307 . 00  221 . 25 176.50 345 . 25 8 . 75 1442 .50 
Catch/Effort (h) 

o : 14 1978 Jill SURVEY 0 . 97 0 . 68 0 . 51 0 . 95 . 0 . 78 0 . 75 1 . 35 0 . 71 
1977 0 . 61 1 . 29 0 . 64  0 . 91 1 . 33 1 . 11 0 . 85 1 . 01 
1976 0 . 18 0 . 28 0 . 87 0 . 72 1 . 01 1 . 40 1 . 38 2 . 40 !I) Sllli.VEY 1 . 03 
1975 0 . 06 0 . 54 1 . 1 6  0 . 89 0 . 81 0 . 71 1 . 11 0 . 73 0 . 08 0 . 92 
12Z4 m� smm 1 , 1� o,�1 Q,§g O,§{t; l.U 0,21 0 ,§2 o . n 

TOTAL 

895 
356 
725 
465 
733 

1397 
685 

1321 
766 

1144 

537 
348 
409 
397 
525 

195 2 . 35 
701 . 65 

1341 .40 
871 .00 

1442 .50 

0 . 72 
0 . 98 
0 . 98 
0 . 88 
!!.Z2 



Tab l e  19 . Creel su rvey data from the General Reservo i r  and Ea st  Dam areas of the Three Mi l e  I s l and 
s i te v i c i n i ty duri n g  March-Ju l y  1979 . 

No . Ang l e rs 

F i s h  Caught 

Fi s h  kept ( % ) 

Hrs . Fi s hed 

c/f ( fi s h/hr ) 

No . Ang l e rs 

F i s h  Caught  

Fi s h  kept ( % ) 

Hrs . Fi s hed 

c/f {fi s h/hr ) 

March 221 

2 

3 

3 ( 100 ) 

1 . 50 

2 . 00 

Ma rch 221 

20 

22 

0 { 0 )  

43 . 3 5 

0 . 5 1  

Apru 23/ 

30 

0 ( 0 )  

78. 20 

0 . 38 

Aor i l  231 

72 

270 

26 {9 . 6 )  

85 . 40 

3 . 1 6  

General Reservoi r 

May 
24/ June  44/ � §I 1 06 --r58 8 

105 25 1  300 

24 ( 2 2 . 9 )  48 ( 19 . 1 )  86 ( 28 . 7 ) 

1 76 . 95 370 . 35  229 . 40 

0 . 59 0 . 68 1 . 3 1 

Eas t  Dam 

�ay 
24/ Ju ne 44/ � §I 75 

--

50 28 

12 1  166  37 

22 ( 1 8 . 2 )  14 ( 8 . 4 )  3 ( 8. 1 )  

83 . 75 89 . 55 3 6 . 90 

1 . 44 1 . 85 1 . 00 

0'1 
w 



Tab l e  20 . Creel su rvey da ta from the Yo rk Haven Dam and Yo rk Haven Generati ng Stat i on Ta i l race areas of 
the Three M i l e  I s l and  s i te vi c i n i ty duri n g  Marc h-Ju l y  1979 . 

No . Ang l e rs 

F i s h  Caught  

Fi s h  kept { % ) 

Hrs . F i s hed 

c/f { fi s h/ hr )  

No . Ang l e rs 

F i s h  Caught  

Fi s h  kept { % ) 

Hrs . Fi s hed 

c/f { fi s h/ hr )  

I'Aarch 221 
0 

0 

0 

March 2 21 

64 

39 

1 5 { 38 . 5 )  

62 . 1 0 

0 . 63 

Yo r� Raven Dam 

Aprn 23/ May 24/ 

54 

231 481 

10 { 4 . 3 )  42 { 8 . 7 ) 

3 7 . 40 1 1 1 . 75 

6 . 18 4 . 30 

Yo rk Haven Generati ng Stat i on 

Apfj� 23/ � 24/ 

25 

2 58 335  

66 { 2 5 . 6 )  1 24 { 3 7 . 0 )  

240 . 00 40 1 . 6 5 

1 . 08 0 . 83 

Ju ne 44/ �0
55/ 

---st 

329 75 

43 { 1 3 . 1 )  1 6 ( 2 1 . 3 )  

1 3 1 . 80 3 1 . 75 

2 . 50 2 . 3 6 

June  44/ �0

55/  
--r77 

259 19 1  

72 { 2 7 . 8 )  106 { 5 5 . 5 )  

41 5 . 45 246 . 30 

0 . 62 0 . 78 

'=" .j:o. 



Tab l e  2 1 . Pe rcentage of the fi s hes caught  that we re kept ( harvested ) by ang l ers fi s h i ng i n  the Th ree Mi l e  
I s l and v i c i n i ty duri ng the Marc h-Ju ly peri od between 1 974- 1978 .  Data comp i l ed from that summar i zed i n  
Reference No . 1 5 .  GR=general reservo i r ;  EO-eas t  dam ; YHD=York Haven Dam ; YHGS=Yo rk Haven  Generati ng Stati on 
Ta i l race . 

1 974 
em: 

ED 
YHD 

YHGS 

1975  
--mf 

ED 
YHD 

YHGS 

1976  
(;R 

ED 
YHD 

YHGS 

1977  
� 

ED 
YHD 

YHGS 

1978  
---erR 

ED 
YHD 

YHGS 

March 

0 

5 0 . 0  

75 . 0  
1 00 .  

0 
90 . 0  

0 

5 0 . 0  

0 

Apr i  1 

85 . •  7 
5 7 . 1  

0 
6 6 . 7 

5 . 9  
3 . 0  

0 
5 6 . 2 

76 . 3  
1 1 . 9  

5 5 . 6  

29 . 0  
3 . 8  

0 
49 . 2  

� June ���1 9 .  b4.7 
2 1 . 4  28 . 6 5 4 . 1 
48. 6 2 6 . 7 46 . 6  
34 . 4 75 . 7  48 . 0 

59 . 5  RO. O 44. 6 
3 8 . 4 43 . 9 1 5 . 0  
29 . 4  26 . 2  59 . 2  
52 . 0  5 7 . 4  7 6 . 0  

42 . 8  35 . 2  29 . 5  
2 1 . 4  2 1 . 9  
30 . 3  3 5 . 2 0 
45 . 5  3 5 . 0  3 1 . 2  

47 . 7 5 1 . 7 . 70 . 1 
1 . 4  62 . 5  42 . 9 
6 . 1 75 . 8  34 . 6  

4 7 . 1 48 . 0  5 2 . 8  

3 1 . 8  32 . 6  42 . 5  
6 . 9 2 2 . 4  3 0 . 0 
9 . 5  33 . 1  . 3 5 . 2  

29 . 6  64 . 5  5 3 . 2  

� 
1'.11 



Tab l e  22 . Compos i t i on of the rec reati onal fi shery catch and harvest  in the General Reservo i r of the Th ree 
Mi l e  I s l and s i te du r i n g  Marc h-Ju l y  1 979 . 

March  ?11 
S�eci es Caught Ke�t 
Ca rp 
Wh i te catfi sh  
Brown bu l l head 1 1 
Channel catfi s h  2 2 
Catfi s h  s pp .  
Rock  ba ss  
Bl u eg i l l  
Pumpki ns eed 
Redbreast su nfi s h  
Su nfi s h  spp .  
Smal l mouth bass  
B l ack  crapp i e  
Crapp i e  spp .  
Yel l ow pe rch 
Fal l fi sh  
Wal l eye 

Total 3 3 

A�r i l 231 

cau qht  K0�t 
1 

1 0 

1 0 

9 0 
18 0 

30 0 

Ma� 24/ 

Ca�ght Ki�t 

12 9 

9 4 

7 5 
A 2 

28 3 
3 9  0 

105  24  

June · 44/ Ju lx §21 
Caught Kept Caught Ke�t 

1 1 

37  5 32 19 
2 1 

22 10  47 1 7  
1 0 1 1 
1 1 

5 3 
22 6 1 1  n 

1 60 23 202 45 
1 0 
3 0 
1 1 

1 1 
1 0 

251  48 300 86 

0'\ 
0'\ 



Tab l e  23 . Re l a t ive contri bu t i on { %  b) number )  of the General Reservo i r to the tota l recreati onal fi s hery 
catch and total  harves t { numbe rs kept from al l areas su rveyed i n  the  Three M i l e  I s l and v i c i n i ty duri ng 
the months  of Apr i l -J u l y  1 974- 1 979 . Da ta compu ted from the referenced c i ted . 

% of Total �aught % of Total Ha rvest  

Apr i l May June � Apr i l May June � 
1 97� 26 . 3 24 . 3  38 . 4 34 . 8  3 1 . 1  38 . 1 

1 97slil 3 0 . 1  1 4 . 3 2 5 . 6  3 5 . 9  32 . 4  1 8 . 3 3 6 . 4 2 7 . 0 

1 97&121 7 . 7 j4 . 4  3 1 . 1 5 7 . 0 2 . 3  38 . 3 33 . 5 56 . 9  

1 97 71.11 1 5 . 2 42 . 2 40 . 1  3 7 . 8 24 . 0  58 . 1  38 . 9  50 . 3  

1 97slil 37 . 3 8 . 5 38 . 9  23 . 8 36 . 7 1 9 . 7  3 1 . 8  22 . 7 

1 979 3 . 823/ 1 o .  1 24/ 2 5 . �  49 . �  o . o?11 1 1 . 324/ 2 7 . 1 44/ 40 . � 
0'1 
...... 



Tab l e  24 . Use of the general reservo.i r by recreati onal fi s hennen expressed as a percentage of the total 
number of a ng l ers and hou rs fi s hed fo.r al l areas su rveyec;l i n  the Three Mi l e  I s l and v i c i n i ty duri ng the 
months  of Apr i l -J u l y  1 974- 1 979 . nata compu ted from the references c i ted . 

% of Tota l Angl ers % of Total Hours Fi s hed 

Apr i l May June � Apr i l May June � 
1 97439/ 24 . 4  34 . 6  38. 3 2 1 . 2  3 6 . 7 41 . 8 

1 97� 21 . 5  23 . 7  2 0 . 9  3 1 . 5  28 . 4 1 4 . 2  2 0 . 1 3 1 . 4  

1 97� 1 9 . 7  33 . 5  46 . 8  55 . 2  1 9 . 1  35 . 5  45 . 3  59 . 4  

1 97 7-1 4/ 2 5 . 1 2 6 . 2 41 . 9  3 6 . 6  1 2 . 3 3 1 . 4  39 . 9 44 . 3 

1 97aJil 1 9 . 0  27 . 4 44 . 2  32 . 6  23 . 2  25 . 0  52 . 3  33 . 6  

1 979 1 6 . 2231 2 3 . 0ill 3 5 . 7-44/ 39 . 955/  1 7 . ].23/ 2 2 . 924/ 3 6 . slli 42 . 1 5 5/ 
"' 00 
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Fi gure 3 . 
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M O NT H S  

Recreati ona l f i s hery harvest  ( % by number of  the  tota l f i s hes  ca ug ht  that  were 
kept ) from the genera l reservo i r  of the Susquehanna  R i ver i n  the Three M i l e  · 

I s l and s i te v i c i n i ty d uri ng the months  of Apri l thro ugh  J u l y  1 979  ( sol �d l i ne ) 
and 1 974- 1 978 ( broken l i ne ;  s howi ng 5-yea r mean and ra nge for each  month , 
except Apri l whi ch  are 4-year va l ues ) . 
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F i gure 4 .  Rel at i ve contri buti on ( %  by number )  of t he g enera l re servo i r  to the tota l 
rec reat i o na l  f i s hery catc h ( upper ) and harves t ( l ower ) from a l l area s 
s urveyed i n  the Three M il e I s l and s He v i c i n i ty duri ng t he month s of Apri l 
t hroug h J u l y  1 979 { so l i d  l i ne )  and 1 974- 1 978 ( bro ken l i ne ;  s howi ng 5 -year 
mean  and ra nge for eac h  month , except  Apri l whi c h  are 4-year va l ue s ) .  
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E . Summa ry 

1 .  The non-rad i ol ogi cal  aspects of stat i on operati ons duri ng and fo l l owi ng 

the acc i dent wh i ch potent i al ly  cou l d  have affected the aquat i c  b i ota of  

the Su squehanna R i ver  are rel a ted to  therma l  and chem i cal  d i scharges . 

a )  The rmal  d i scha rge and chemi ca l  d i scha rge l i mi tat i o ns estab l i s h ed by 

the Commonweal th of Pennsyl va n i a  40 1  Certi fi cat i on and NPDES Pe rmi t 

were not vi o l ated duri ng the peri od of i nterest . The d i scha rges 

wh i ch d i d  occur  ( thermal , chemi cal , fl ow vol umes ) were a l l wi th i n  

the ranges of val ues prev i o u s ly  ana lyzed i n  the FES and a t  the  

envi ronmental heari ng and found  to  be  acceptab l e .  Ri ver  fl ows 

duri ng the per i od were at seasonal l y  h i gh no rmal l evel s such  that 

s tat i on di sc harges rece i ved cons i derab l e di l ut i on .  

b )  Bas ed u pon s everal yea rs o f  s tu di es condu cted pri or to the acc i dent , 

the s pat i a l extent of the thermal  d i sc harge p l ume wa s desc r i bed . 

The mea su ra b l e  pl ume has been va ri a b l e  i n  extent and  has  been  

confi ned to  ve ry near t he  s horel i ne .  I ts max i mum measu rab l e extent 

has been to d i s tances l es s  than 20m offs hore and  1 000m downstream 

a l ong the west  s hore Three ft4i l e  I s l and  from the d i scharge downstream 

to a po i nt a bout  h a l fway between the d i scha rge and  the junct i on of  

the York Haven  Dam wi th the I s l and . I t  i s  assumed that th i s  area 

wou l d  const i tute that port i on of the r i ver un_de r  the immedi ate 

i nfl uence of s tat i on di sc harge s . 
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2 . B i ol og i cal  data were be i ng col l ected i n  the Susqu ehanna P i ver upstream , 

downs tream and near the nuc l ear stat i on duri ng the peri od of i nteres t 

u nder the N RC ETS program . Summari zed da ta made a va i l ab l e to NRC by 

the l i ce nsee were a n l ayzed and c ompared wi th h i s tor i cal  data from the 

s i te v i c i n i ty for the peri od 1 9 74- 1 978 .  

a ) S i nce the rmal and chemi cal  di s hca rges were not d i fferent from those 

of normal  operat ion  and di d not v i ol ate effl uent  l im i tat i ons , s i g n i 

f i cant  impacts to aquat i c  b i ota wou l d  not be expected . An exami 

nat i on of the b i ot i c  condi t i ons wa s made wh i ch confi rmed the absence 

of a ny detectab l e  effects t o  benth i c  i nvertebrates and fi s hes . 

No unusua l  condi ti ons of fi s h  di s eases or mortal i t i es were noted i n  

the r i ver fol l owi ng the acc i dent . 

b ) Pos t-acci dent recreati onal  fi s h i ng i n  the s i te v i c i n i ty di d show 

departu res from h i stor i cal trends . F i s h i ng appeared to part i al l y  

s h i ft emphas i s  fo rm the reservo i r  i n  the immedi ate s i te v i c i n i ty to 

other area s , es pec i al ly  downstream near the York Haven Dam and the 

hydroel ectri c stat i on ;  Ang l e rs appa rentl y fi s hed l es s  i n  the 

, reservo i r  and those who d i d  fi s h  there retu rned more of thei r 

catches  than i n  prev i ous years . Wi th t ime fol l owi ng the acc i dent , 

the patterns of recreat i onal fi s h i ng retu rned to no rmal o r  

near-normal . 
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I V . Gener i c  Aspects 

A .  Stat ion  Operat i on and  Non- Radi o l og i ca l  Effl uents 

Sta t i on operati ng condi t i ons duri ng and immedi atel y fol l owi ng the 

acc i dent re su l ted i n  rel eases of s everal hundred thousand-to-s everal  

mi l l i on ga l l ons of treated i ndus tri al wa s te effl uent , in  add i t i on to 

cool i ng tower b l owdown . I n  al l cases where mea su rements were made , 

effl uent l im i tati ons establ i s hed by the NPDES permi tti ng authori ty 

( Commonwea l th of  Pennsyl van i a ) were not exceeded . Ma i ntenance of the  

requ i red qual i ty of l i qu i d  effl uents , therefore , appears not to  have  been 

impared as  a re su l t  of the acc iden t .  

Knowl edge by the non-nuc l ear engi neeri ng pu b l i c  that the reactor core wa s 

experi enci ng h i gh tempera tu res and overheati ng di ffi cu l t i es duri ng the 

acci dent , m i g ht  have l ed one to wonder what  magn i tude of heat l oad wa s 

transferred to the  Sus quehanna R i ver ,  and then , what impa ct i t  m i ght  h ave  

had on river b i ota and fi s heri es .  Reactor des i g n  and operati ng cond i 

t i o n s , h owever , re su l ted i n  a reactor tri p and s hu tdown ea rly duri ng the  

course  of  acci dent events , so  that  the  heat  produced fol l owi ng  shutdown 

was on ly  a smal l port i on of that produced duri ng fu l l  power operati on . 

I n  the case of the Three �i l e  I s l and  acc i dent , the removal  of decay heat 

fol l owi ng s hu tdown a l so was l e s s  than normal due to a l os s  of immedi ate 

core cool i ng ab i l i ty .  The river di scharge A T  of  up  to 6 . 7 °C duri ng 
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normal reactor coo l down , therefore , was not real i zed , and thermal 

effl uents duri ng the acc i dent were l ow .  

Both  chem i cal  and thermal effl uents to the Susquehanna  R i ver were 

mai ntai ned wi thi n estab l s hed l i mi tati ons and wi thi n the bounds of those 

anal yzed duri ng NEPA rev i ews pri o r  to Un i t  2 operati o n .  That hav i ng been 

the case , as now known , i t  wou l d  be reasonab l e  to expect that effects to 

the aquat i c  b i ota of  the ri ver a l so  woul d have been wi th i n the bounds o f  

acceptab i l i ty a s  conc l uded i n  t h e  pre- operat i o nal  NEPA rev i ews . Exami na

ti on  of the b i o l ogi ca l  data co l l ected duri ng  rout i ne non- radi o l og i ca l  ETS 

studi es  i n  the s i te v i c i n i ty for a three month peri od fol l owi ng the 

acc i dent (Apri l through June . l 979)  confi rmed the absence of  any s i gn i fi 

cant eco l ogi cal  effects . Spri ng cond i ti ons  of  i ncreas i ng abundance o f  

aquati c organ i sms and the onset of  fi s h  spawn i ng duri ng the h i stori cal  

Apri l -J une peri od were rea l i zed duri ng 1 979 . Norma l aquati c b i o l ogi cal 

cyc l es  apparentl y  were undi sturbed by non- rad i o l ogi cal  acc i dent 

condi ti ons . 

The acci dent occurred duri ng the ear ly  phases o f  the spri ng aquati c 

b i o l ogi cal  season - a t i me of trans i ti on from wi nter ' s  l ow faunal  

abundance and producti v i ty to spr i ng ' s rap i d ly  i ncreas i ng faunal  

abundance and producti v i ty .  I n  a way , then , the ti mi ng of  the acc i dent 

was fortu i tous for asses sment purposes , i n  that i f  potental l y  harmfu l 

effl uents had been re l eased ( and conti nued for some per i od of ti me ) , 

dev i at i ons from the normal spri ng producti v i ty ( i n  terms of  spec i es , 
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mag n i tu de ,  or t im i ng etc . )  mig ht  have been recogn i zab l e a nd  a s  causa l l y  

rel ated to acc i dent  condi t i o n s . Th i s  i s  contrasted wi th m i d - s ummer o r  

l a te fal l condi t i ons of decreas i ng abundance (or  ava i l a b i l i ty )  of 

port i o ns of the aquat i c  c ommu n i ty. Had the acc i dent occu rred at  thos e 

t imes , one cou l d be faced wi th dec i d i ng wh ether downwa rd b i ol oQ i cal  

trends were in s ome way re lated to acc i dent events , or wi th i n  the no rma l 

b i ol og i cal cyc l e onl y .  Had the acc i dent  occurred du ri ng the wi nter 

months when aqua t i c  product i vi ty and faunal  abunda nce are normal l y  l ow ,  

impacts cou l d  have been mi n imal , bu t not eas i l y  mea su red o r  de!ected . 

Addi t i onal ly , aquat i c  b i o l ogi c al s amp l i ng duri ng months  of extreme wi nter 

weather ( col d ,  wi nd , i ce ,  etc . ) mi g h t  have been su s pended ma k i ng an 

impact as ses sment d i ff icu l t  due to the l ack of data . 

Th e  actua l  timi ng of the acc i dent and the ready ava i l ab i l i ty of s i te 

s pec i f i c  data ( effl uent qua l i ty and b i o l ogi cal ) , h owever , pe rmi tted a n  

eva l uat i on wh i ch i ndi cated that aqua t i c  b i ol og i ca l  prob l ems d i d  not 

occur .  I t  therefore seems rea sona b l e  t o  conc l ude that i f  t he requ i red 

l im i tat i ons for non- rad i ol og i cal effl uents are met duri ng an  acc ident , 

then the effects to the a qua t i c  c ommu n i t i es from those  effl uents s hou l d 

be mi n ima l . 

B . Data Ava i l ab i l i ty and Data Needs 

The ava i l ab i l i ty of s i te spec i fi c  data from ongo i ng stud i es  pr i or to and  

fol l owi ng the  acc i dent and the  exi stence of several success i ve yea rs of  
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s im i l a r da ta ( 1 974 through 1 978 ) permi tted a real i st i c  a ssessment  of 

observed effects rather than neces s i tati ng the conduct of a wo rst cas e  

ana lys i s  o f  potenti al  effects . Th i s  wa s i ndeed fortu nate s i nce the 

acc i dent was the fi rst and only one of i ts ki nd . Had the acc i dent  

occurred several years i nto the  operati onal l i fe of  the s ta t i on , i t  i s  

poss i b l e  that deta i l ed s i te s pec i fi c  s tud i es  wou l d  not h ave occu rred for 

severa l  years , mak i ng a prec i se assessment of effects  more di ffi cu l t . 

Effl uent qu a l i ty can be mea sured throu ghout the l i fe of a s tati on unde r  

t h e  NPDES  program , however ,  and t h e  knowl edge that wa ter qua l i ty c a n  be 

control l ed duri ng acc i dents and that aqua t i c  b i ota w i l l be affected 

m i n ima l l y  ( at wors t ) can be used i n  a s ses s i ng effects rea l i s ti cal l y .  

The ec ol ogi c al s tu di es be i ng underta ken by the l i censee i n  the 

Su squehanna R i ver have been greatl y expanded i n  scope and compl exi ty 

s i nce the i r i ncept i on wi th the onset of  Un i t  1 operat i on i n  1 974 .  The 

da ta that were ava i l ab l e for us e i n  a s ses s i ng effects of the acc i dent  

were of a type and  qu a l i ty that  were both usefu l  and obta i nab l e  soon  

after col l ect i on .  Data wh i ch proved to  be  of most  pract i cal use  were 

those wh i ch :  

1 )  defi ned the extent and rel a t i ve l ocati ons of the effl uent p l ume ; 

2 )  def i n ed the fi s h  s peci es at  s amp l i ng s tat i o ns wi th i n  the known a rea 

i nfl uenced by the pl ume ; the use of several sampl i ng gear types 

s e lect i ve for var i o us components of the fi s h  c ommu n i ty pe rmi tted the 
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i dent i fi cat i on of spec i es po tenti a l l y  under the  i nfl uence of the 

p l ume (and thus stat i on d i scha rges ) from the rough , forage , and  

predator/sport segments of  the  commun i ty ;  

3 )  defi ned sea sonal  trends i n  s peci es c ompos i t i on and a bu nda nce ; 

4 ) defi ned the types of d i s ea se -and paras i te condi ti ons  and  the 

occu rrence of fi s h  k i l l s  and  morta l i t i es i n  the s i te v i c i n i ty ;  
I 

5 ) defi ned the recreati onal  fi s hery catches and harve s ts i n  absol ute 

te rms ; from thos e ,  re l at i ve ca tches and ha rves ts cou l d be c a l c u l ated 

fo r compa ri son between creel su rvey s i tes and among  yea rs ; the 

a b i l i ty of the creel su rvey program to reflect cha n ges i n  fi s h i ng 

pa tterns du ri ng the pos t-acc i dent pe ri od wa s mos t  u s efu l  and  pe rm i ts 

a na lyses beyond those of ec o l og i c a l  concern o n ly ,  a s  di scus s ed 

later ; 

6 )  defi ned water qual i ty cond i t i ons i n  the river i n  and  near the 

di scha rge and both ups tream and downstream . 

The month ly  comp i l a t i on and summa r i za t i on of the ecol og i cal  da ta by 

L i censee ' s  con su l tant  on a rout i ne bas i s  made the 1 979 data rap i d l y  

ava i l ab l e  and i n  usabl e form .  S im i l arl y ,  those da ta o n  i n-p l a nt  effl uent 

the rmal and chemi ca l  cha racter i s t i cs conta i ned in  the  D i scha rge �onth ly  

Repo rts su bmi tted by the  L i censee to  the  Pennsyl va n i a  Depa rtment  of  
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Env i ronmental, gesources were both rea di l y  a v a i l ab l e a n d  i nva l uab l e fo r 

a s s e s smen t  pu rposes . The p rbvi s i ona l  da ta on 1 9 79 ri've r fl ow i n  the form 

o f  comp uter p r i ntout s upp l i e d  by the USGS at NRC reques t  we re a l so  

rap i d l y  ava i l a b l e  an d i n  us ab l e fo rm . 

As state d, the  rap i d ava i l a bi l i ty o f  u s ab l e  data p e rm i t te d  a re a l i s ti c  

a s s e s smen t of  obs e rve d e ffects . Th i s  p ro bab l y  rep resen ts a 1 1 be s t  case 1 1 

con di t i on, howeve r, s i n ce s uch a set  of ci rcums tan ce s mi ght  not a l ways 

occur .  I t  i s  con ce i vab l e  th at  future n uc l ear  p l ants  co u l d b e  permi t te d  

t o  ope ra te w i thout  ha v i n g  performe d any e co l o gi ca l  s tu di es  duri n g  yea rs 

o f - actu a l  rea ctor operati on, i f  their potenti a l  i mpa cts a re fo un d to be  

mi n i ma l  an d acceptab l e  duri n g  pre - opera t i ona l  N EPA re v i ews . We re that  

to  be  the case  at  a p l an t  e xp e ri enc i n g  ( o r  wh i ch j u s t  e xperi ence d ) an  

acci den t, perhaps  on l y  pre - op e rat i ve data  and p re d i c ti ve a s s e s sment 

con c l  u s i  on ary i n fo rmati on ( E I S , pre di cti ve mode l s, e tc . ) mi ght  be 

avai l a b l e, wi th  the e xce pti on of any i n- p l an t  N P D E S  e ffl uen t mon i to r i n g  

data  tha t  mi ght  b e  requ i re d .  Wi tho ut  actua l  opera t i ona l b i o l o g i ca l  a n d  

re l ate d data  wh i ch de fi ne  h i s tori ca l tren ds i n  the b i ot i c sys tem w i t h  

res p e ct t o  s ta ti on opera t i on a l  characte rtsti cs  (an d vi ce ve rsa ), r·e a l i s t i c 

as s e s smen ts o f  a cci den ts ( or othe r non- acci den t un us u a l  e ve n ts o f  

poten ti a l  eco l ogi cal s i gn i fi can ce ) mi g h t  n ot be  pos s i b l e . Operat i on a l  
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mon i tor i ng  of  aqua ti c  b i o ta ,  therefore , mi ght have more far reach i n g  

appl i cat i on than merely defi ning  the i mpacts  of  a nucl ea r  p l ant under 

normal operati ng cond i ti ons only . It mi ght  serve to def i ne , for exampl e ,  

s uc h  data needs a s  di scussed  i n  i tems 1 )  through 6 )  above . Mon i tori n g  

of  aquat i c b i ota for a g i ven peri od of t ime pri or to and du ri ng the f i r s t  

years of  pl ant o peration , therefore , coul d be used t o  sat i s fy the needs  

of  the NPDES permi tti ng a uthori ty ,  as  wel l a s  provi de data useful for 

assessment of  unusual events , shoul d they occur some yea rs l ater .  

I t i s  recogni zed that e ven i f  deta i l ed stud i es a re conducted duri ng the 

fi rst few years of sta t i on operati on , the i r usefu l ness wou l d be reduced 

wi th time , espec i al l y  for an acc i dent or event wh i ch occurred wel l i nto 

the l i fe of a reactor (i . e . , 20-30 years ) . Peri odi c mon i tori ng of 

sel ected b i oti c parameters coul d provi de useful i nformati on update s  

throughout the l i fe of  a nucl ear p l ant .  Whether th i s  i s  practi ca l  o r  

des i rabl e ,  however , i s  not a s ubj ect for debate h ere . I f  for the s ake  of  

d i scuss i on , i t  i s  a s s umed that an  event  occurs many yea rs after the 

termi nati on  of operati onal stud i es , and no peri odi c update mon i tor i ng has 
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occu rred , what  type of i nforma t i on m ight  be expected to be read i l y  

ava i l ab l e  for as ses sment pu rpose s ?  Si te s pec i f i c  data probab ly  wou l d be 

ava i l ab l e on some po i nt source effl uents under the NPDES mon i tori ng  

program . Al thou gh cu rrent s i te s pec i f ic  data on f i s h  s pec i es occu rrence 

and d i str i bu ton mi g h t  not be ava i l ab l e ;  h i s tori cal fi s h  imp i ngement da ta 

( i f  ava i l a b l e )  cou l d be compa red wi th fi s hes impi nged fol l owi ng a n  

i nc i dent . Imp i ngement sampl i ng does not reau i re expens ive  eau i pment  or 

t i me con sumi ng efforts to obta i n  data , as  compared wi th ma k i ng ready wi th 

boats , nets , and pe rsonnel . As l ong as a nuc l ear  pl ant  is  wi thd rawi ng  

condenser co ol,i ng water throu gh travel i ng sc reens , the potent i al for 

col l ect i ng da ta on fi s h  spec i es compos i t i on and seasonal i ty i s  there . 

Du ri ng operat i onal  mon i tori ng programs condu cted i n  the fi rs t yea rs of 

s tat i on l i fe ,  therefore , an obj ect ive  cou l d be to defi ne  quant i tat i vel y 

the usefu l nes s and s i te-s pec i fi c  l imi tat i o ns of us i ng imp i ngement a s  a 

read i l y  ava i l ab l e source of da ta to be used on s hort not i c e .  I f  

imp i ngement i s  dete rmi ned to be usefu l , peri od i c  mon i tori ng m i ght  

concentrate more on imp i ngement t h a n  farf i el d nett i ng s tud i es . The 

usefu l nes s of imp i ngement as a s ampl i ng tool has  been i n vest i gated , wi th  

prom i s i ng resu l ts ,  when it  i s  s tanda rdi zed aga i ns t  convent i onal  samp l i ng 

gear types and  when us ed for s pec i f i c  pu rposes under wh i ch i ts 

' l i m i tat i ons are known . 52/ 

Stud i es at Th ree �i l e  I s l and  duri ng 1 978 s howed that s i g n i fi cant  

d i fferences exi sted be tween fi s h  s pec i es ra n ks in  i mp i ngement  s amp l es 

compared wi th se i ne sampl es  col l ected on the west  s hore of  t he  I s l a nd . 
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S pec i es compo s i t i on a l so wa s more c l o sel y rel a ted for imp i ngement  s amp l e s  

at  each  i nt a ke than between imp i ngement a�d se i ne s amp l e s .121 Du ri ng  

1 979 , impi ngement samp l e s  were not  col l ected a t  Three �i l e  I s l and d ur i ng 

Apr i l  due to the  nu c l ear  acc i dent . 2 31 Data for Marc� and May , 24/ 

howeve r ,  d o  s how that the fa rf i el d sampl i ng tech n i Qu es ( se i ne ,  trapn e t , 

e l ectrofi s he r } cap tured ma ny more i n d i v id ua l s and  s pec i es than d i d  

imp i ngement . The Un i ts 1 and 2 i ntakes a re s horel i ne s t ructu res l ocated 

s everal hu ndred Meters ups tream of the ma i n  s tat i on d i scha rge . As su c h , 

f i s h  s pec i es imp i nged cou l d  be a s summed to be some of those wh i ch 

probably wou l d be found i n  the downs tream s horezone area u nder the  

i nf l u ence of the effl uent p l ume . Du r i ng Ma rch of  1 9 79 , imp i nged fi s h  

s pec i es i n c l u ded s potta i l  s h i ner ,  s potf i n s h i ne r ,  tes s el l ated da rte r , 

ba nded da rter , channel catfi s h ,  roc k ba s s , sma l l mouth  ba s s , wa l l eye , 

ma rgi nated madtom ,  s h i el d  da rter ,  and  pump ki nseed . S imi l ar s pec i es were  

imp i nged dur i ng May 1 979 and were a l s o  taken at  samp l i ng stat i ons 

d ownstream of the d i scha rge duri ng the  peri od of the nuc l ear  acc i den t .  

I f  fa r-f i el d nett i ng stu d i es had not been  requ i red , prec i s e i nforma t i on 

on fi s hes near the stat i on d i scha rge wou l d  not h ave been known . 

Exam i nat i on of impi ngement  catch  da ta pr i or to the acc i dent  ( i f  su ch  

s ampl i ng were ongo i ng ,  wh i ch it  wa s }  a n d/or fol l owi ng the  acc i dent cou l d 

have  prov i ded general  i nforma t i on on  the  s pec i es  present a l ong the wes t  

s hore o f  Three M i l e  I s l and and  thus  potent i al ly  i n  the a rea of s tat i o n  

d i sc harge s .  Act i ons then cou l d have been  d i rected towa rd col l ect i ng and  

s tu dyi ng i dent i fi ed fi s he s , i nc l u d i ng recreat i onal  f i s he ry s pec i es 

( channel catfi s h ,  ba sses , su nfi s h , wa l l eye ) a nd forage s pec i es ( s h i ners , 

da rters } .  
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A knowl edge of the l ocat i on and extent of the effl uent pl ume and fi s h  

s pec i es l i kel y to be near o r  potent i al ly  under  i ts i nfl uence wou l d  be a 

reasonab l e  s tarti ng po i nt for i nves t i ga t i on du ri ng or fol l owi ng a 

potenti al ly  s i gn i f i cant envi ronmental  event .  Th i s  wou l d  a l so d i ctate 

where s tres s ed or dead fi s hes mi g h t  be  found dur i ng a v i su a l  i ns pect i on .  

Su ch s pec i me n s  ( i f  found ) cou l d be us ed for both impact a s ses sment and  

po s t  morteM pathol ogy work for establ i s h i ng presence or absence of  a 

causa l  l i nk rel at i o ns h i p  between p l a nt  operat i on and  morta l i ty.  A 

knowl edge of pre- i nc i dent or normal  l evel s of pathol ogy and mortal i ty ( i f  

known ) wou l d  a l so be usefu l  for comparat i ve pu rpose s .  These  cou l d be 

oth�r object ives  of mon i tori ng prog rams conducted du ri ng the  earl y yea rs 

of stati on l i fe .  I n  the absence of s i te s pec i f i c  c reel su rvey data , 

cu rrent i nforma t i on on the recreat i onal fi sheri es  ca n often ·be obta i ned 

from s tate fi s h  and game agenc i es and the i r  b i o l ogi s ts and wardens . 

C . Appl i cat i on of Non-Rad i ol og i ca l  F i ndi ngs for Rad i ol ogi cal  Assessments  

The exami nat i on and fi nd i ngs of  the  non-rad i ol og i cal  cons equences of the  

acci dent mi g h t  be appl i cabl e for some aspects of  the  rad i ol og i ca l  

asses sment of  t he  acc i dent a t  Three M i l e  I s l and , a nd  for radi o l og i c a l  

assessment i n  general . 

The thermal pl ume Mapp i ng resu l ts prov i ded i ns i g h t  i nto the l ocat i on and 

extent of the the rmal pl ume in  the  Sus quehanna R i ver . Th i s  i nfo rma t i o n  

, cou l d be used i n  dec i d i ng upon sampl i ng l ocati ons for r iver  water and  
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s e di men t radi o l og i ca l con te n t  and fo r obtai n i n g  fi s hes  for radi o l o g i ca l  

an a l ys i s wh i ch mi ght h a ve been  i n  t he  i mmedi a te p l ume a re a  and  s ub j e c t  to 

re l a ti ve l y  h i g h  dos es  p ri or  to s ubsta n t i a l  e ffl uen t di l ut i on  wi t h  ri ve r 

fl ows . The  p re s en t non- rad i o l og i ca l s tudy was a b l e to de te rmi n e  th a t  

severa l  s pe ci es  o f  fo rage an d pre dato r/sport  fi s hes  were i n  the p l ume 

a re a  fo l l ow i n g  the acci den t .  

Th i s s tu dy a l s o  e xami ned  t he back g ro u n d  i n fo rma ti on on fi s h  di s e a s e  a n d  

mo rta l i ty con d i ti on s by type an d s pec i e s , a s  kn own for the s i te a re a . 

S uch  h i s tor i ca l data cou l d be used  fo r compar i son  an d fo l l ow- up a fter  an  

acci de n t  or  radi o l ogi ca l re l e ase  e ve n t fo r s ho rt- te rm ( morta l i t i e s ) a n d  

l on g- te rm ( d i s e a s e ) e ffe ct s tud i e s , a s  poten ti a l l y  ca us a l l y  re l ate d to 

re l e as e s . 

An e xami n a ti on o f  the re cre a t i o n a l  fi s he ry i n  the  Th re e M i l e  I s l an d  a re a  

fo l l owi n g  t he  acci den t  comp a re d  wi th h i s tori ca l  data s howe d tha t fi s h i n g  

pa tte rn s i n  th e i mme di ate s i te vi ci n i ty ( re s e rvo i r )  were a l te re d .  D ur i n g  

t h e  mon th o f  Ap ri l i mme di a te ly  fo l l ow i n g  the acc i den t ,  a n g l e rs fi s h i n g  i n  

the re s e rvo i r we re note d a s  h av i n g  kept  n on e  o f  the i r catche s . Th i s  

s u gges ts tha t the l i q u i d  radi o l o g i ca l p a thway l e adi n g  to man vi a fi n fi s h 

con s ump ti on was absen t , o r  at wors t ,  ve ry sma l l i n  the i mme di ate rece i v

i n g  waters  ( th e  re s e rvo i r )  of  s ta t i on  e ffl uen ts: I f ,  howe ver , fi s h i n g  

emp h a s i s fo l l owi n g  the acc i den t di d s h i ft from the rese rvoi r to down s tre am 

a re a s  s uch . a s  the  York Haven Dam or  the hydros tati on ta i l race , then  the  

l i q u i d pathway to  man  coul d have  been  p re s e n t  through  fi n fi s h con s ume d from 
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t hose area s .  A form of vol untary pa thway i nterd i ct i on mi ght have been 

exerc i s ed by the a ng l ers fi s h i ng the reservo i r ,  h owever .  Th e L i qu i d  

Pathway Gener i c  Stu dy 54/ d i scus ses i nterdi ct i on fol l owi ng nucl ea r 

acc i dents , one fo rm of wh i ch i s  control l i ng radi o l ogi c al expo su re to t h e  

pu b l i c  by control l i ng t h e  l i n k i n  t h e  food cha i n  t o  man . One method fo r 

accompl i s h i ng that i s  proh i b i t i on or s ome fo rm of control of fi nfi s h i ng 

and  fi s h  caught  i n  the area , su ch as  has been done fol l owi ng chem i cal  and 

b i ol og i c al contami nati on of fi s h i ng area s .  I f  fi nfi s h  control mea su res  

a re to  be  i n i t i ated fo r a l and-ba sed r iver i ne s i te fol l m•1i n9 a l a rge

sca l e  nu c l ear  acc i dent ,  the L i qu i d Pat hway Generi c Stu dy s· ugge sted 

that  i n i t i at i on occur  soon after (wi th i n  days ) and  cont i nue  for a l im i ted 

du rat i on t i me peri od {weeks ) .  I t  appea rs that those control cr i teri a 

m i g h t  have been met on a vol untary ba s i s  fo r reservo i r  fi s h i ng fo r about  

a month fol l owi ng the March 28 acc i dent .  On t he  fi rst su rvey peri od i n  

May 1 979 {Sunday May 6 ) ,  54 angl ers i nterv i ewed caught  66  f i s h  and kep t  6 

{ 9 . 1 %  harvested ) from the reservo i r .  A factor wh i ch probably a i ded i n  

reduced fi s h i ng and catch retent i on i n  Apr i l  wa s that the l ega l harve s t  

season for s ome des i ra b l e  s pec i es h ad· not yet opened - �ay for wal l eye , 

northern p i ke ,  and mu s ke l l u nge ; and  June  for sma l l mouth  ba s s .
53/ 

Th i s  s tudy has  exami ned the data needs and potent i al  sou rces of aqua t i c 

b i ol og i cal da ta wh i ch cou l d be obta i ned qu i c k l y  for fi rs t- round  qua l i 

tat i ve use s ,  when more deta i l ed s tu d i es mi ght not be ongo i �g .  Some of  

the da ta sources appl i cab l e fo r rad i ol og i ca l  u ses  cou l d be : fi s h  

imp i ngement c ol l ect i ons o n  the trave l i ng screens ; v i sua l  i ns pect i o ns fo r 
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f i s h  k i l l s ;  recreat i onal (and commerc i al ) f i s heri es i nforma t i on obta i ned 

from knowl edgab le  s tate resource agenc i es ; data on pl ume l ocati on , 

s pec i es present there ,  and fi s h  d i s eases and mortal i t i es from properl y 

p l anned preoperat i ve and opera t i ve s tud i es  condu cted previ ous ly .  Su c h  

fi rs t- round  sampl i ng measu res ( a l ong  wi th others as  appropr i ate ) cou l d be 

i n i t i ated a s  part of an emergency data gatheri ng program , pri or to a ny 

fu l l  sc a l e mon i tori ng wh i ch mi g ht  occu r fol l owi ng a nuc l ea r  acc ident . 

The i nco rpo ra t i on of non-radi ol og i c al s tud i es and  fi nd i ngs i nto 

rad i ol og i ca l  a ssessments (as  approp r i a te ) can a i d  i n  the conduct of a 

mean i ngful  and rea l i s t i c  overal l a s ses sment of the cons equences of 

nuc l ear  acc i dents . 
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5 .  Batt i s t ,  L . , F .  Con gel , J .  Buchana n , H .  Peterson , C .  Ne l son , M .  Nel son , 

and M .  Ros ens te i n .  May 1 979 . Popu l a t i on nose  and  Hea l th Impact of 

The Acc i dent at t he  Three M i l e  I s l a nd  Nu c l ea r  Stat i on .  Prel im i na ry 

Est ima tes for the  Peri od Ma rch 28 , 1 979 through Apr i l 7 ,  1 979 .  

N UR EG-0558.  u . s . Nuc l ea r  Regu l ato ry Commi s s i on ,  �la s h i ngton , D . C . 

77  p .  pl us append i ces . 



88 

6 . U . S .  Nu cl ear  Regu l atory Commi s s i on .  December 1 976 . F i nal  Suppl emen t  to 

the Fi n a l  En vi ronmental  Statement  rel ated to opera t i on of  Three Mi l e  

I s l a nd Nucl ear S tat i on ,  Un i t  2 .  Doc ket  No . 50-320 . Offi ce  of 

Nu c l ea r  Reacto r Regu l at i on ,  USNRC , Was h i ngton , D . C .  

7 . Mudge , J .  E .  1 97 7 .  Prepared Tes t imony before the USN.RC  Atom i c  Safety 

and  L i cens i n 9 Board , I n  the Matter of Metropol i ta n  Edi son  Compa ny , 

et . a l . for Three l\4i l e  I s l and  Nuc l ear Stat i on , Un i t  2 .  1 6  p .  

fol l owi ng tra n scr i pt page 980 . May 2 1 97 7 ,  Harr i s bu rg ,  

Pennsyl van i a . 

8 . H i c key , C . R . , J r .  1 97 7 . NRC Staff Tes t imony Rel a ted to the Adequacy of 

the Appl i ca n t ' s  Aquat i c B i o l og i c a l  Su rvey.  Before the  USNRC Atomi c 

Safety and L i cens i ng Boa rd ,  I n  the Matter of Met ropo l i tan Ed i son  

Company , et .  a l . fo r Three M i l e  I s l and Nuc l ea r Stat i on , Un i t  2 . 

2 2  p .  fol l owi ng transcr i pt page 988 . May 2 ,  1 97 7 , Harri s bu rg , 

Pennsyl van i a . 

9 . H i c key , C .  R . , J r . 1 97 7 .  NRC Staff Res ponse  to L i cens i ng Board ' s  

Quest i o n  Rel at i ng to Aquat i c  Impacts . Before t he  USNRC Atomi c 

Safety and L i cens i ng Boa rd , I n  the  Matter of �etropol i tan  Ed i son 

Compa ny , et.  a l . for Three M i l e  I s l and  Nuc l ea r  Stat i on ,  Un i t 2 . 

50  p .  fol l owi ng transcr i pt  page 988 . �ay 2 ,  1 97 7 ,  Harri s bu rg , 

. Pennsyl van i a .  
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1 0 . li . S .  Atom i c  Energy Commi s s i on .  December 1 9 72 . F i nal  Envi ronmental 

Statement related to opera t i on of  Three �i l e  I s l and Nuc l ea r  Stat i o n  

Un i ts 1 and 2 .  Doc ke t  Nos . 50-289 and 5 0-320 .  D i rectorate of 

L i ce ns i ng ,  USAEC ,  Was h i ngton , D . C . 

1 1 . Potter ,  W .  A .  and Assoc i ates . Februa ry 1 975 . An Ecol og i cal  study of 

the  Sus quehanna P i ver i n  the  V i c i n i ty of the  Three Mi l e  I s l a nd  

Nucl ear  Stat i on .  Annual  Repo rt for 1 974 . I c h thyol og i ca l  

As soc i ate s ,  Inc . Etters , Pennsyl van i a . 4 68  p .  

1 2 . Potter ,  W .  A .  and As soc i at�s . February 1 976 . An Ecol og i ca l  Study of the 

Sus quehanna R i ver in  the V i c i n i ty of the  Three Mi l e  I s l and  Nuc l ea r  

Stat i on .  Annual  Report for 1 97 5 .  I c hthyol ogi cal As soci ates , I nc . 

Etters , Pennsyl van i a . 395  p .  

1 3 . Nardacc i ,  G .  A.  and As soc i ates . Februa ry 1 97 7 .  An Ecol og i ca l  Study of 

the Sus quehanna R i ver in  the  V i c i n i ty of the  Three Mi l e  I s l a nd 

Nucl ear  Stat i on .  Annua l Report for 1 976 . I c h thyo l og i cal  

As soc i ate s ,  Inc . Etters , Pennsyl van i a . 23 1  p .  

1 4 . Nardacc i , G .  A .  and Assoc i ates . Apr i l 1 9 78.  An Ecol og i ca l  Study of the 

Sus quehanna R i ver i n  the V i c i n i ty of the Three Mi l e  I s l and  Nuc l ea r  

Stati on . Annual Report for 1 977 . I c h thyol og i cal  As soc i ates , I nc . 

Etters , Penn syl van i a . 685 p .  
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1 5 . Nardacci , G . A .  and Associ ates . Ju l y  1 979 . An Ecol og i ca l  Stu dy of the  

Susquehanna R i ver near the  Three � i l e  I s l and  Nu c l ea r  Stati on . 

Annual  Peport for 1 978.  Ichthyol og i cal  Associ ates , I n c . Etters , 

Pennsyl van i a .  721 p .  

1 6 . Letter da ted Apr i l  2 7 ,  1 979 . From : G . J .  Troffer ,  �ana�er-Generat i on  

Qu a l i ty As su rance , Metropol i ta n  Edi son Co . , Readi ng , Pennsyl van i a ;  

To : R .  Shertzer ,  Pennsyl van i a  Department  of Envi ronmental 

Resource s ,  Harri s bu rg .  1 p . , p l us  1 2  page D i scha rge Mon i tori ng 

Repo rt fo r March 1 979 at  Three Mi l e  I s l and  Nucl ear  Stat i on . 

1 7 . Letter dated t1ay 2 5 , 1 979 . From : G .  J .  Troffe r ,  �1an ager-Generat i o n  

Qua l i ty As su rance , ,_,etropol i tan Ed i son Co . �  Read i ng ,  Pennsyl va n i a ; 

To : R .  Shertzer ,  Pennsyl van i a  Department of En vi ronmental  

Resou rces , Ha rri sbu rg . 1 p . , pl u s  1 1  page O i scharge Mon i tori ng  

Report fo r Apr i l  1 979 a t  Three M i l e  I s l and  Nuc l ea r  Stat i on . 

1 8 . L etter da ted Apr i l 6 , 1 979 . From : G . J .  Troffe r ,  Manager-�enera t i on  

Qu a l i ty As su rance , Metropol i ta n  Edi son Co . , Readi ng , Pennsyl van i a ;  

To :  F .  �arrocco , Reg i onal Water nua l i ty Manager ,  Pennsyl van i a  

Department of Envi ronmental  Resou rce s ,  Harri s bu rg .  2 p .  

1 9 . H i c key , C .  R . ,  J r .  December 1 977 . Affi dav i t  of Cl a rence R . H i c key ,  J r .  

on  NRC s taff ' s  As ses sment of Rev i s ed 40 1  Certi f icat i on .  Submi tted 

to the USNRC  Atomi c Safety and L i cens i ng Board , I n  the Matter of 



9 1  

Metropol i tan  Ed i son Company Three Mi l e  I s l and  Nuc l ear  Stat i on ,  

Un i t  2 . 1 0  p .  

2 0 . U . S .  Nu c l ear  Reg u l a tory Commi ss i on .  October 1 97 5 .  Reactor Safety Stu dy. 

An As ses sment of Acc i dent  Ri s ks i n  U . S .  Commerc i al Nu c l ea r  Power  

P l ants . Ma i n  Repo rt a nd  Execut ive  Summa ry.  WASH- 1 400 

(N UR EG-75/0 1 4 ) . Was h i n gton , D . C .  1 98 p .  

2 1 .  S h i pma n , D .  R .  1 979 . Water and Wa stewa ter Reports o f  Pata col l ected a t  

Three M i l e  I s l a nd  Nuc l ea r  Stat i on duri n g  Apr i l  1 979 . Pen nsyl van i a  

Depa rtment of Envi ronmental Resources , Ha rri s bu rg .  4 p .  

2 2 . Nardac c i , G .  A .  a nd  As soc i ates . Undated . Three M i l e  I s l an d  Aquat i c  

Stu dy Month ly  Report for Ma rch 1 979 . Ich thyo l og i ca l  A s soc i ates , 

I n c . Etters , Pen nsyl van i a . 21  p .  

2 3 . Nardacc i , G .  A .  a n d  As soci ates . l�da ted . Three �ile I s l and  Aquat i c 

S tu dy .  �onth ly  Report for Apr i l  1 979 . I ch t hyol og i ca l  As soc i ate s , 

I n c . Etters , Pennsyl va n i a . 22 p .  

24. Nardacc i ,  G .  A .  a n d  As soc i a tes , Undated . Three M i l e  I s l a n d  Aquat i c  

Stu dy .  Month ly  Report for May 1 979 . I ch thyol og i ca l  As soc i ates , 

I nc . Etters , Pennsyl van i a .  3 5  p .  



92 

2 5 . U . S . Nu cl e a r  Regu l a tory Commi s s i on . Ju l y  1 �79 . TM I -2 Les.sons Learned 

Ta s k  Force Sta tus Report and  Short-te rm Recommendati-ons . 

NUREG-0 578 . Office  of Nucl ear  Reactor Regu l a t i o·n , USNRC , 

Wa s h i n gton , D . C .  90 p .  

2 6 . u . s .  Nu cl ear  Pegu l atory Commi s s i on Off ice  of I ns pect i on and Enforcement . 

Prel imi na ry Not i fi cat i o ns of Event o r  Un u sua l  Occu rrence Bu l l et i n s . 

( a ) PN0- 79-67B . Ma rch 30 , 1 979 . 1 1  p .  

( b ) PN0-79-67 I . Apr i l 3 ,  1 979 . 3 p .  

( c ) PN0- 79-67M . Apr i l 7 ,  1 979 . 3 p .  

( d ) PN0- 79-67N . Apr i l 8 ,  1 979 . 4 p .  

2 7 . Tel ephone conversat i on between C .  R .  H i c key , USNPC , ONRR  and  Robert 

Bore s , USNRC ,  O I E ,  Regi on  I ,  Ki ng of  Prus s i a ,  Pen nsyl van i a .  

June  1 9 ,  1 979 . 

28 .  Tel ep hone conversat i on between C .  R .  H i c key , USNRC , ONR R ,  and Robert 

Bore s , USNR C ,  O I E ,  Regi o n  I ,  Ki ng of  Prus s i a ,  Pen nsyl van i a .  

Ju l y 2 5 , 1 979 . 

2 9 . Letter da ted r4a rch 23 , 1 979 . From : G .  J .  Troffe r ,  Manager-Generat i on  

Qu a l i ty As su rance , �etropo l i ta n  Edi son  Co . , Readi ng , Pen nsyl van i a ;  

To : F .  ��rrocco , Pennsyl van i a  Depa rtment  of Env i ronmental  

Resou rces ,  Harri s bu rg .  Nonc omp l i ance  Not i f i ca t i o n  No . 79-02 . 2 p .  
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3 0 . Tel ephone cons erva t i on between C .  R .  H i c key , USNRC , ONRR ,  and  D . R.  

Sh i pman ,  En vi ro nmental  Protect i o n  Spec i a l i s t ,  Water Qu a l i ty 

Management Prog ram , Pennsyl va n i a  Depa rtment  of Env i ronmental 

Resou rce s ,  Harri s bu rg .  June 1 9 ,  1 979 . 

3 1 . Samworth , R .  B .  1 97 7 .  N R C  Staff Res ponse  to  L i cens i ng Boa rd ' s  Quest i on 

Rel at i ng to Wate r Use and  Chemica l  Di scha rge . Before the  USNRC 

Atomi c Safety and L i cens i ng Boa rd , In  the matter of Metropol i tan 

Edi son  Compa ny , et.  a l . fo r Three Mi l e  I s l a n d  Nuc l ea r  Stat i on , 

Un i t  2 . 1 7  p .  fol l owi ng transcr i pt page 988 . May 2 ,  1 977 . 

Harri s bu rg ,  Pennsyl van i a .  

3 2 . Metropol i tan  Ed i son  Company .  Apr i l  1 979 . Th ree Mi l e  I s l and  Nuc l ear  

Stat i on 1 978  Annua l  En vi ronmental  Operat i n g  Report . Readi ng , 
/ 

Pennsyl va n i a . 1 5  p .  p l u s  attachments . 

3 3 . G i l bert As soc i a te s .  Janua ry 1 97 7 . Hydrograph i c  Su rvey Three � i l e  I s l and 

Nu cl ear  Stat i on ,  J une/November ,  1 976 . Read i ng ,  Pennsyl van i a .  7 p .  

pl us f igu re s .  

3 4 . U . S .  Geol og i ca l  Su rvey . 1 978.  Water Resou rces  Data fo r Pennsyl van i a ,  

Water Year 1 97 7 .  Vol ume 2 .  Susquehanna and  Potomac R i ver  Bas i ns .  

USGS Water-Data Repo rt PA- 7 7-2 . Ha rri s bu rg , Pennsyl va n i a .  384 p .  
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3 5 . U . S .  Geol og i cal Su rvey . 1 977 . Water Resou rces Data for Pennsyl van i a ,  

Water  Year 1 97 6 .  Harri s bu rg ,  Pen nsyl van i a .  p .  2 73 . 

3 6 . U . S .  Geol og i cal Su rvey . Compu ter pr i ntout of Su squ ehanna R iver  d i scharge 

at Ha rri s bu rg ,  Pennsyl van i a  for the peri ods  October 1 97 7-September  

1 978  and October 1 978-Ju l y  1 979 . Cou rtesy of R .  E .  Hel m ,  USGS , 

Wate r Resou rce s D i vi s i on ,  Harri s bu rg , Pen nsyl van i a .  

3 7 . U . S .  Nu cl ear  Regu l a tory Commi s s i on .  Septembe r  1 976 . Safety Eva l uat i on 

Report re lated to operati on of  Three M i l e  I s l an d  Nuc l ea r  Stat i on ,  

Un i t  2 . Docket No . 50-320 . NUREG-0 1 0 7 .  Offi ce  of Nucl ear  Reactor 

Regu l at i on ,  USNRC ,  Was h i n gton , D . C .  

3 8 . G i l be rt As soci ates , Inc . Ju ne 1 978.  Hydrau l i c Su rvey Three �i l e  I s l and  

Nuc l ea r  Stat i on . Readi ng , Pennsyl van i a .  7 p .  pl us f igures . 

3 9 . Potte r ,  W .  A .  and Associ ates . Apr i l 1 975 . An Ecol og i cal  Stu dy of the 

Susquehanna R i ver in the  V i c i n i ty of Three Mi l e  I s l and  Nu c l ea r  

S tat i on .  Su ppl emental Report for 1 974 . Ich thyo l og i ca l  As soc i a tes , 

I nc . , Etters , Pennsyl van i a .  209 p .  

40 . Nardacci , G .  A .  a n d  Assoc i a tes . May 1 976 . A n  Ecol og i cal  Stu dy of the 

Sus quehanna R i ver  in the  V i c i n i ty of  Three Mi l e  I s l and Nuc l ea r  

Stat i on .  Suppl emental Repo rt for 1 975 . I chthyol ogi cal  As soc i ates , 

I nc . , Etters , Pennsyl van i a .  249 p .  
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4 1 .  Nardacc i , G . A .  and Associ ates . Un dated . Th ree Mi l e  I s l and  Aquat i c Stu dy 

Month l y  Report for Janua ry 1 979 . I chthyol ogi ca l  As soc i ate s , I nc . 

Etters , Pennsyl va n i a .  1 1  p .  

4 2 . Nardacc i ,  G .  A .  and  As soc i ate s .  Un dated • .  Three M i l e  I s l an d  Aquat i c  

Study Month ly  Report for Februa ry 1 979 . I c h thyo l og i ca l  A s soc i ates , 

Inc . Etters , Pennsyl van i a .  1 1  p .  

43 . L etter da ted Ju l y  24 , 1 979 . From : G . A .  Nardacc i , Project Leader ,  

Ichthyol ogi c a l  As soc i ate s ,  I nc . , Etters , Pennsyl van i a . To : 

C .  R .  Hi ckey , US NRC , Was h i ngton , D . C . 1 p.  pl u s  mac ro i nvertebrate 

dens i ty and b i oma s s  es t i mates for 1 978 (2 tab les ) and Marc h- t�ay - 1 9 79-

(2 tab l e s ) . 

44 . Nardacci , G . •  A .  and Assoc i ates . Unda ted . Three Mi l e  I s l and  Aouat i c 
I 

Study Monthly Report for June 1 979 . I chthyol ogi c a l  As soc i ates , I n c . 

Etters , Pennsyl va n i a . 2 5  p .  

4 5 . H i c key , C .  R. ,  J r . 1 97 7 . NRC Staff Res ponse  t o  L i cens i ng Board • s  

Ouest i on Rel at i ng to Fi s h  Ki l l s .  Before the USNRC Atom i c  Safety and 

L i cens i ng Board , I n  the ,.,atter of Metropol i ta n  Edi son Company , 

et al . for Three Mi l e  I s l and  Nuc l ea r  Stat i on ,  Un i t  2 • .  1 8  p .  

fol l owi ng tra n scr i pt page 988. May 2 ,  1 97 7 .  Harri s bu rg ,  

Pennsyl va n i a . 
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4 6 . Meyer , F .  P .  1 970 . Seasonal Fl u ctuat i ons in  the I nc i dence of D i sease  on 

Fi s h  Fa nns . p p . 21 -29 .  I n : S .  F. Sn i e sz ko ( ed ) . A Sympos i um on 

D i seases  of Fi s hes and Shel l fi s hes . Spec i al Pu b l i cati on No . 5 . 

Amer i ca n  Fi s heri es  Soc i e ty ,  Was h i n gton , D . C .  5 2 6  p .  

47 . Deutsc h , W .  G .  October 1 977 . Pa ra s i tes of Fi s hes . pp .  23 1 -239 . 

I n : T .  V .  Jac obsen (ed ) . Eco l og ica l  S tu d i es of t he  Susquehanna  

R iver  in  the V i c i n i ty of  the  Susquehanna  Steam El ectri c Sta t i on .  

Annu a l  Report for 1 976 . I chthyol ogi c a l  As soc i ate s ,  I nc . Be rwi c k ,  

Pennsyl van i a . 250 p .  

48 . Deutsc h , W .  G . Apr i l  1 978. Lernaea cypr i nacea on two Catos tom i d s . 

p p .  268-278.  �: T.  V .  Jacobsen (ed ) . Eco l og i c a l  Stud i es of the  

Su s qu ehanna R iver  i n  the  V i c i n i ty of  the  Susqu ehanna  Steam El ectri c 

Stat i on .  Annua l  Report for 1 97 7 .  I chthyol ogi ca l  As soc i a te s ,  I n c . 

Berwi c k , Pennsyl va n i a . 345  p .  

49 . Te l ephone conversat i on between C .  R .  H i c key , USNRC ,  ONR R ,  and J .  E .  

Mudge , Metropol i tan Ed i son  Compa ny , Read i ng ,  Pennsyl va n i a .  

Apr i l  1 2 ,  1 979 . 

50 .  Tel ephone cons erva t i on between c .  R.  H i c key , USNRC , ONR R ,  and G .  A . 

Nardacc i ,  Project Leader ,  Three Mi l e  I s l and  Aqua t i c Study ,  

Ichthyol og i cal  As soci ates , I nc . , Etters , Pennsyl van i a .  Apr i l  1 2 ,  

1 979 . 
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5 1 .. u . s .  Nuc l ear  Regu l atory Commi s s i on .  Augus t  1 979 . I nves t iga t i on i nto the 

tt1a rch 28 , 1 979 Three t-'i l e  I s l and  Acc i dent by Offi ce of  I ns pect i on 

and  Enforcement . I nves t igat ive  Report No . 5-0-3 20/79- 1 0 .  

N UREG-0600 . :Offi ce of I ns pecti on and  Enforcement ,  USNR C ,  

�Ja s h i ngton , D . C .  

52 . H i ckey , C .  R .  J r .  1 978 . The Use  of Power  P l ant Imp i ngement  a s  a 

Fi s heri es  Sampl i ng Tool . p .  5 3 . I n  : Abs tracts of  Pa pers 

Presented at  the Ameri can F i s heri es Soc i ety 1 08th .Annual  meet i ng ,  

Augus t 20-2 5 , 1 978. Un ive rs i ty of Rhode I s l and , Ki ngston . 5 6  p .  

53 . Tel ephone conversat i on between C .  R .  H i c key , IJSNPC ,  ON R R ,  and �� . Sn i de r ,  

Pennsyl van i a Fi s h  Commi s s i on Wate rway Patrolman , Lancas te r ,  

Pennsyl va n i a . Augus t 1 0 ,  1 97� . 

5 4 . U . S . Nu c l ea r  Regu l atory Commi s s i on .  Februa ry 1 978 .  L i qu i d Pat hway 

Generi c Study .  Impacts o f  Acc i dental Rad i oact ive  Rel eases  t o  the 

Hydros phere from F l oat i ng and  La nd-Ba sed Nu c l ea r  Power  P l ants . 

NUREG-0440 . Off i ce of Nu c l ea r  Reactor Reg u l a t i on ,  USNRC , 

Was h i ngton , D .  C .  

5 5 . Narda cci , G .  A .  and As soc i a tes . Unda ted . Three Mi l e  I s l and  Aauat i c 

Study Month ly  Report for Ju ly  1 979 . I chthyol og i c a l  As soc i ate s ,  I nc .  

Etters , Pennsyl van i a . 27  p .  
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5 6 . u . s .  Nu c l ear  Regu l a tory Commi ss i on .  Ju l y  1 979 . Report to Congress  on 

Abno rma l  Occu rrences . Janua ry-March 1 979 . N UR EG-0090 , Vol . 2 ,  

No . 1 .  Offi ce of Management and Prog ram Ana l ys i s ,  USNRC , 

Was h i n gton , D . C .  33  p .  

5 7 . Nardacc i , G .  A .  and  Associ ates . November 1 97 7 .  An  Ecol og i cal  Study of 

the Sus quehanna R i ver in the V i c i n i ty of the Three Mi l e  I s l and 

Nu cl ear  Stat i on .  Su ppl emental Report for 1 976 . I c h thyol og i ca l  

As soc i ate s ,  Inc . , Etters , Pen nsyl van i a .  4 1 3 p .  

58 . U .  S . Nucl ear Regul a tory Commi s s i on .  October 1 979 . TMI -2 Lessons Lea rned 

Task Force Fi nal  Report . NU REG-0585 . Offi ce  o f  Nucl ear Reactor 

Regul at i on , USNRC , Wash i ngton , D . C .  
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R i ver from t h e  March 28 , 1 979 acc i den t at Three M i l e  I s l an d  Nu c l ear S t at i on were i n ve s t i -
gated through the po s t - acc i dent per i od of J u l y  1 979 . Therm a l  and chem i c a l  d i s c h arges  d ur i n g  
the per i o d  d i d  not exceed req u i red eff l uent l i m i t at i on s . Sever a l  m i l l i on �a l l on s  of 
treated i n d u s tr i a l  waste eff l u e n t s  were re l eased i nto the  r i ver wh i c� were not of u n u s ua l 
vo l ume s compared wi th n orma l  operat i on and were a sma l l proport i on of t h e  season a l l y  h i gh 
r i ver f l ows . The extent an d re l at i ve l ocat i on of the eff l u e n t  p l ume were def i n e d  a n d  the 
f i s h e s  k nown to have been under i ts i mmed i at e  i nf l u en ce were i dent i f i ed ,  i nc l ud i n g rou g h , 
forage , and pred ator/ s port f i s he ry speci e s . 

No i mpacts  to benth i c  i n vertebrates or f i s h e s  were detected . No u n u s u a l  con d i t i on s  of 
f i s h  d i s e a s e  or morta l i t i e s were noted . N o rma 1 s e ason a 1 i n creases i n  f a u n a l  abu n d ance 
and spec i es compo s i t i on occu rred , as d i d  t h e  o n set of the  f i s h  s p awn i n g  season i n  Apri l .  
P o s t - ac c i dent recreat i on a l  f i s h i n g  pattern s t emporar i l y  d e p arted from h i s t or i c a l  tren d s , 
mos t  n o t ab l y  d u r i n g  Apr i l when An g l ers returned an un precedented 100% of t he i r  catche s . 
Sever a l  gener i c aspects  a re di s c us s e d ,  i n c l u d i n g :  tmp a c t  dete c ti o n ; data needs ; a n d  
the app l i ca b i l i ty o f  t he fin dings fo r ra dtol o gtca l  a s� ssmen t . 
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