
VI CONCLUSIONS

A timeJine reconstruction of events at Big Spring Run clearly reveals a sequential collapse

of the wild brook trout population in relation to development of two hatcheries A commercial

hatchery was developed on Big Spring (Green Spring Trout Co., owner Colin Thomas)' 0'6 mile

below the source around 1954. In the mid-to-late-'50s, after the Thomas hatchery reached a

production of around 300,000 trout, the wild brook trout population failed from only that section

downstream of the hatchery. This initial failure of the wild trout population below the Thomas

hatchery was revealed by a 1958 electrofishing survey (PF&BC, unpublished data)' Following

closure of the Thomas hatchery in 1968, the brook trout population made a partial recovery' But

in r9lz,the pF&BC's Big spring Fish Cultural Station was built and began discharging effluent

immediately below the spring source. Between 1973, the first production year, and 1975, the

remaining wild population collapsed. This was confirmed by electrofishinginTSTT (PF&BC,

unpublished data). The close correspondence in space and time between development of

hatcheries and collapse of the wild brook trout populations below these operations, is strong

evidence that pollution by fish hatcheries caused the collapse'

Hatcheries are useful in fisheries management, but the high protein diets fed in hatcheries

have significant potential to pollute. Solbe (198S) has equated the daily production of solids

resulting from 1000 kg(2,2o0lbs). of fish, to a discharge of properly treated sewage from a town

of 300,000 people. On the other hand, it seems unlikely that hatchery discharges per se will harm

trout populations in every case. Effects will likely vary depending both upon the amounts of

pollutants released and nature of the receiving stream. In some relatively nutrient poor streams,

hatchery wastes may actually benefit trout. Fertile streams such as limestone spring creeks are

probably most vulnerable to damaging effects of hatchery effluent.

The Big Spring Fish Cultural Station removes more than 90olo of settlable solids from its

effluent using a conical clarifier, but this removes only about half of the BOD, COD, suspended

solids and total phosphorous (Mudrak, 1981). Nitrogenous wastes would tend to have much

higher passage rates. Based on these removal efficiencies and a known annual production of
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900,000 fish, the amounts of these pollutants would roughly equal the quantities released in

untreated effluent from 400,000 fish. It is interesting that this production exceeds that of the

Thomas commercial hatchery (1953-1968) which caused the initial brook trout population

collapse documented in 1958.

When considered in toto, the current truncated trout population distribution, the presence

of a benthic invertebrate community dominated by aquatic sow-bugs and lacking in species

diversity, the overgrowths of aquatic vegetation, and the changes in water quality, are all

consistent with known effects of organic pollution by fish hatchery wastes. Our chemical

measurements are in the range known to be associated with the kinds of ecological damage in Big

Spring Run. Furthermore, hydrogen sulfide in stream-bed gravels below the Big Spring Fish

Cultural Station indicates anoxic conditions exist in the gravel interstitial water (hydrogen sulfide

can only form in the absence of oxygen). We therefore conclude that infiltration and

decomposition of hatchery wastes within the gravel reduces oxygen concentrations and has

caused brook trout reproduction to fail. Our conclusions are supported by many published

scientifi c investigations.

There has been a world-wide explosion in the scientific literature relative to pollution

effects of aquaculture. The Institute of Marine Biology has compiled a data base containing in

excess of 4800 references dealing with environmental impacts of aquaculture (Owen, 1996). The

design and construction of the Big Spring fish cultural station occurred prior to 1972' As ver}'

few studies concerning polluting effects of hatcheries had been conducted as of the early 1970's

(Liao, lgT1),it seems likely that the PF&BC expected their effluent clarifier would adequately

protect the wild brook trout population. This expectation has not been borne out.

With respect to any fishery agencies'progrilm priorities, perpetuation of a policy of

producing large numbers of catchable sized trout in hatcheries to provide temporary fisheries in

marginal trout streams is a questionable policy at best (White, Karr, Netrlsen, 1995). Regardless

of how rigidly entrenched this policy is, and regardless of the extent to which it has created its

own angler demand, when this practice is carried out at the expense of high quality trout water, it
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is our contention that this policy is misguided. with respect to the future of Big spring Run, no

quantity of hatchery production, however efficient, is worth sacrificing what was one of America's

best trout streams. The pennsylvania Fish Commission can restore a wild brook trout fishery at

Big Spring Run, by eliminating hatcheries from the stream, otherwise, the PF&BC must forever

bear the responsibility for the loss of this unique wild brook trout fishery. wise fisheries

management will place a premium on a nationally known, high quality brook trout stream' like Big

Spring Run. Wild brook trout fisheries are uncofilmon natural resources. They have a special,

almost unique value when they occur in a near-urban environment, such as in the case of Big

Spring Run.
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VU RECOMMENDATIONS

The PF&BC has indicated a need for improved waste treatment at Big Spring Fish

Cultural Station. A cost of $200,000 to $600,000 has been mentioned. It appears that these

funds would be used to construct a "polishing pond". Efforts made to produce a cleaner effluent

are at face value, a step in the right direction, however, our greatest concern is that these

expensive efforts may not be adequate. For example at Big Spring there are high densities of

trout only in the vicinity of the discharge. The precise reasons for this abnormal population

distribution have not been unambiguously identified. It is tempting to make a leap-of-faith and

assume that there are simple explanations involving organic pollution water chemistry ie. high

nocturnal carbon dioxide concentrations coupled with low dissolved oxygens, etc. This

unfortunately is speculation. Our studies relative to this phenomenon could at best be described

as suggestive. Complex biological factors such as odors or pheramones (chemical attractants)

released by the fish could be involved here.

Although a number of options could be employed to deal with the Big Spring hatchery,

probably the most cost-effective would be to simply close the hatchery. Based on PF&BC's

cost/benefit analysis (data for fiscal year 199411995) annual cost saving tealized from hatchery

closure would be $702,479. In the same commission report a figure of $90,500 per annum is

mentioned as the cost associated with a partial closure, ie. rearing of fingerlings, a base level of

security, maintenance, etc.

Although closing a large hatchery has a negative economic impact upon the hatchery's

employees, a restored brook trout fishery in Big Spring Run would attract thousands of anglers

from the Eastern and Mid-Atlantic U.S. Under catch and release regulations it is likely that brook

trout excee ding 12 inches would be common and some brook trout exceeding l8 inches would be

present throughout the stream. Such a fishery is a powerful attraction to flyfishermen. An out-of-

state flyfishernan commonly spends more than $100 per day, not including travel costs. Were a

year round brook trout fishery restored only to the upper 1.5 miles portion (source to Keck's

Dam) this part of the stream alone could generate 7,900 to more than 15,000 angler-days of
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fishing opportunity. At a conservative daily expenditure of $30 per angler, this would generate

revenues in the range of $237,000 to $474,000 per year. If a quality fishery were restored to the

level of the stone arch bridge (a 3.5mile reach), angling opportunity and revenues would be even

greater. Favorable publicity from a restored fishery throughout this upper 3.5 mile reach, could

result in economic benefits exceeding the costs of closing the hatchery.

Thus it is our primary recommendation that within a two year period, the production of

fish at the existing Big Spring Fish Cultural Station should be terminated. During a subsequent

three year moratorium on fish production, PF&BC should undertake studies of the stream's

recovery. Documentation of the chemical and biological changes, especially changes in trout

reproductive success, will be of value to other fisheries agencies.

There are of course numerous predictable arguments for maintaining the status quo. A

shift in priorities away from stocking catchable size trout based on political or purely recreational

considerations will be required. A change to a more environmentally based, resource-first policy

will require integrity and strong leadership.

Some compromise solutions might also allow restoration of a wild brook trout fishery'

Cost savings from hatchery closure could finance a new, more environmentally friendly hatchery

which uses recycled water, as opposed to the current "single-pass" system. This hatchery should

be relocated to a downstream site. The move willprotect headw'aters spawning sites and yet

facillitate a normal distribution of trout throughout the stream.

Recirculation systems are no longer laboratory curiosities. Use of recirculation methods

can offer significant benefits. Recirculation aquaculture involving removal of solids, biofiltration,

and hydroponic plant production reduces water use and effluent production and the operator has

more control of water quality. Advanced effluent "clean-up" by hydroponic vegetable production

is already in use by some operators. Use of expanded energy-dense and low phosphate diets have

been shown to reduce polluting effects of hatcheries (Roberts, 1990; Ketola, et.al., 1991). If

recirculation were combined with reduced hatchery production, all needs might be satisfied.
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Cost savings from hatchery closure could also be used to "rescue" other high quality

limestone streams. We especially recommend purchase of the commercial hatcheries on Green

Spring and Falling Spring Run as they are obvious sources of pollution to these streams. No new

permits should be issued for hatcheries on limestone streams unless it can be shown that these

developments will not impair the biotic integrity of the resource. Acquisition is a powerful tool

for fisheries management. In addition to providing permanent fishing access, strategic

acquisitions can afford a significant degree of environmental protection.
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the io l  lov lng f  rarnetrork  f  or  management  act lon '

A .  Ma ln ta ln  the  b rook  t rou t  manage fnen t  a rea .  Desp l te  a rgumen ts  abou t  t he

gene l c  I n teg r l f y  o f  t f r e  popu la t l on .o r  t he  need  t o  con t l nua l l y  r emove

o the r  t r o r t  i p " " i " t ,  t h l s  popu la t l on  l s  un lque .  No  o ]he r  f l she ry  I n  t he

Commonweal  th  i rov I  oes the 
'  

number and s l  ze d l  s f r  I  but  I  on of  brook t rout

f ound  I n  B lg  SPr l ng .

A l  t e rna t l ve  ac t l  ons :

1 .  Devel  op I  ong range p l  ans to  lmprove I  ns i ream habl  ta t '

wou ld  be  devo ted  t o  Sec t l on  01 .

Z ,  I n l l a t e  p l ann lng  t o  r econs t ruc t  t he  de te r l o ra t i ng  ba r r l e r .

3 .  Conduc t  annua l  assess rnen ts  to  l nc lude  the  remova l  o f  b rovn ,  ra lnbow

and  Pa l  cm lno  t rou t .

4 ,  I nves t t ga te  a l t e rna t l ves  t o  m ln lm l ze  o r  p reven t  t he  escap€  o f  t r ou t

f  r o rn  t he  B lg  Sp r l ng  F l sh  Cu l t u re  S ta t l on '

B.  Develop a n€w management  s t rategy for  Secl lon 02.  Habl fa t  wl l  I  suppor t

l l t i l e  mo re  t han  an  I ns l gn l f l can t  w l l d  t r ou t  f l she ry .  F l nge r l l ng

s tock lngs  a re  no t  p rac l ' l ca l  s l nce  h lgh  mor ta l  l t l es  a re  expec ted  to  occu r .

A l  I  e f f o r t



C o n m e n t s  a n d  R e c o m m e n d a t i o n s

Apr i ' l  1989
Page 2

A l te rna t ' i ve  ac t ions :

1 .  l n i t . i a te  a  ca tchab le  t rou t  s tock ing  p rogram under  conven t jona l

s ta tew ide  regu l  a t i  ons '

2 .  S tock  on ' lY  b rook  t rou t '

c .  Eva lua te  the  management  ? f  downs t ream sec t ' i ons  to  de te rmine  i f  p resen t

p rac t i ce  re f l . l i i  i f . ' .  capab i l  i t  j es /opp .o r tun i t i es  o f  the  resource '

A l te rna t i ve  ac t ' i ons :

1 .  Upda te  the  inven to ry  o f  B ig  Spr ing  Creek '

z .  Eva l  ua te  p resen t  sec t ion ing  s t ra teg .y -  and  management  ob iec t j ves -  . to

de te rmine  
'  
whe ther  o tn#  

'  
i i , t i * i -  w l t t  improve  o r  enhance  ang l lng

oPPor t  un  i  t ' i e  s  '

DIVISION cEI IF c0MMff i

D jscuss ions on fu ture  management  opt ions on much o f  B jg .sp. r inq  creek cou ld  be

endress unt i r  iucn t . ime-  as  e f for t ,  , . .gu .o ing nad i t i t  ies tora t ion and

enhancement  bear  i iu i t .  rn  on.  
- i .n i . ,  

g ig"sp i in -o  creek jn  r  iqh t  o f  hab i ta t

deter io ra t ion courd be v iewed as an Lmuai ras i r . r i t  
- to - tn .  

Pen-nsy lvan ' ia  F ish

Comm' iss ion.  I t  i s  mv s incere  op in i ; ;  t ; !  I [ i j  
us tn tv '  i s  not  a t  fau l t  fo r  the

loss  o f  hab i ta t  nor  ine  Oec l  in -e . ' in  t rout  Popula t io i '  However '  f  on  a  s t ream of

nat ionar  promi . . ; ; ; ; ;  i i f t .a i ry " , , i ; i i -uF.F i ' ; - i x iept  fo r ,a  coupre o f  hundred

feet  o f  the spec ia l  reg area, , .^ t -h is  agen-cy,  u t  in t  o i {ner '  bears respons ' ib i l  i ty

espec ia l ly  ' in  r t ' in t  9 i  in .  1n. io r . .6 -  F i t ! t "  theme'  P iesent lv '  most  o f  the

section manageo . i-n the LimestJn-e--spi ings- t , l i ld 
- Iro.ut p-r_o3r-am- has one of the

s p a rs e st t rout n JiJy fil.; ; ;-;i i -: n; ;i:l ̂  j'9: t'^:l:? ^i "' in ll. 
t 
5' ;lfll1

;llT:: ;:i! 'ol;il+iil"';", ;iri t.o,li warer i; senerar. Jlsre -s-tiourd- be-no

rtt, r' ̂  ̂ = iFl- . if:- I i-** i* i,i- #. :?'{ u#jffo' hr" ffi
tFout- tsaseo on Lne drrrruo,q:t:t,n 

t. ti iff i-t i-gh 
-prouau-T-trfv 

^gffTgt r  & lgSBL doef i ' t  that
-do-frFi-dEi-able numbers of broox. , tio,4 ̂ li::-.t^tt'll1.'i:?,iit-rirtt?lT"io!"Irtl?
; : i : ; ,3: ;-* i t , i  ?:T?"! ' .  : ; rJd , , i i .n-tn.-  cotdwat. '  un"i t  Leader that resardless of

o r i g . i n  o r  gene t i c  make -up  t he  g ' i g -  sp r i n .g  c reek  b rook  t r ou t  f i she ry  i s  un ique

and  shou rd  mer i t  such  , . nug . r * -n t l  
- i t  

i i  a r  so  a  un ' i que  oppo r tun ' i t y  t o  manage

, , supe r -s i  ze "  , . u inUo*  and  Uro*n  t rou t '  However '  t i ' e  ex t reme ly  a r t i  f  i c ' i a l

na tu re  o f  t he  s i t ua t i on  pu . i i cu ' l a r ' l y  when  ove rshaaowed  , t : : . , t l t " r i . t t : l :

lS i l i i . r l l  i ' , i ' " .n. ' - r 'emaining one mi le or  so of  specia l  res area makes on9
- l

wond e r .

A  rev iew o f  the  hab i ta t  w i th  appropr ia te  Eng ineer in9  personne f  i s  an t i c ' i pa ted

fo r  m id_summer .  I  am op t jm is t i i  t t i a t  a  ma jo r  in i t i i t ' i ve  w i i l  come fo r th  f rom

tha t  work .  A f te r  a1  1 ,  how can  th is  agency  ius t i f y  work ing  w i th  spor tsmen

of ten  on  marg ina i ,  seasona l  t rou t  wa te r  wnere  w l rk  may  no t  make  any  d i f fe rence
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-*i 
t. Jei!Y4-s++ fiii#-1ffi;nmtt--legul at j ons when

f rom one year  to  the next . ,  n ! : l  u  maior  F ish  conmiss ion hord i rg  r ies  v j r tua l ly

f jsh less dur ing much.  o f  the__ansL in ; ' ' iuuson.-  ou i ing the annual  assessment  worK

in- lection 02 .a tl1l:il^ ""T0'rll"n fli}, ruf mg.*- "t Il,lll"'JJ:il

ffi::.?l'-,i.?i::..,:';;1|.;j.?'"i;;ili-.'i.ftspec.ialregarea. The reaI ironv mav come- li.it:;::*i:lll.",n 'i:l'i;.1::'il&ti;:::

Fol  l  ow ing  the_ -summer  meet ing .  regard- ing  hab ' i ta t  improvement  and perhaps  a

re inventory  o r  ts i  9  spr ing  c reek  
' t -n ' i i  - ru t - t  

,  t  ex iec t ' i i e  cordwater  Un i t  and the

AFI ' I  to  work  ou t  a -10ng- te rm p l  an  f  o r  th i  s  s t ream'

l'?1;,,tT ffi ? l'li:i' .Ti',' d:t!il'q ̂ * l:l:;-'l t-3 ̂  ̂tcrm i'n at ed wi t h t he re
be inq  no  rear  var  ue  in  s tock . ing  

' ih . " jo r i . i  
r r  re  o r  ihe  spec ' ia1  re '  a rea  as  the

; : ; ; ; . i '"- i i i  not- suPPort mEnY trout !

I t  i s  a l so  somewhat  i ron ' i . . ! !3 t  fo r  one  o f  the  mos t  f i t t i ng  s tneam hab i ta ts  \

where  many o f  the  pro-v -en  . i tp .ou . , ien i  
iecnn i  ques  can make a  d i f  fe rence '  B i  g

Sprins Creek i r "u i . { 'u i tv  isnored bv th.e yt tv ggt l : I  n^! : ! l : f^ ' 'o  a re lat ivelv

l a rqe  hab i ta t  rmprovement  p .og .u" ,n ' ,  ! lU ; j i  11 'vo l  
in teer  o r ien ted"  In  the  ear ly

to  
- l  

a te  1970s tn .  management  o f  in ' i s  s t ream t * r ien  i t  undo,ub ted ' l y  was  a t -  i t s

peak  jn  modern ' t i r . r )  
- came 

, rno . ; " i l r ;  
uy  s jncere  and  we l l -mean ing  angre rs '

The Comm. iss ion  worked tn ro-ugh 
' i i j  

o f  tha i  Uecaust  'e  had good da ta '  a  good

p l  an  and good nJ i i .a .  
-  

I i  i r , *L  , i r .  c r . i t i  cs  
-cu* .  

a round todav ,  th i  s  agency

doesn , t  have  a  leg  to - -s tunO.  fn l  
- - i * cep t  

fo r  
- i ne  

annua l  remova l  opera t ion '

(e lec t ro f  i sh ing)  a ia  
" f_ ,o .T- t  

i " i tp .oue tne  quaf  i iV  o f  the  ha tcherv  e f f  l  uen t '

we are  no t  payrng  mucn a t ten t ion  to  the  s t ream'


