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Processing mps ftum blue cmb and calico scall 
processing plants in ~krida have atways been IJIM. 
Since these scraps are highly organic and puhexible, 

Various optiw have been examined to dea P wih these 
and other seafood pmesing byproducl~. These mnge 
from specific analyses including dehydration For use as 
med al with other handling mehods (I 3) and as a 
feed siu%Nvine (9) to a complh overview oil 
seafood waste management problems nahwide (1 0). 

hEy have d on m i m k l  landfill roblem. 

Blue crab m p s  produced in Florida annually mnge 
from 1,300 b 2,200 tons. Blue crabs yield 20 percent 
waterwhen cooked, 12 to 14 percent meof, 35 percent 
shell (campace) and 31 io 33 percent m i n i n g  
park in scraps. Most of the waste mamgement p em 
occurs in contiguous Dixie, Fmnklin, Taylor and Wakulla 
counties d northwest peninsular Florida. In Wakulla 
county, scmps from Mue crab processing plank have 
represented about onefifth of the total m k  streom 
landfill dume and consumed about 25 percent d the 
sdid wask budget. 
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Calico scallop production is "ally highly concenhted 
in Brevard county on the Atlantic coast. Produdion on a 
daily, weekly, monthly and annual basis is inconu'stent 
and unpredictable. Typical annual produch'on r a p  
from 2 million to 15 million pounds (edible meat weight), 
with one recent year reoching 30 million pounds. 
ProceSSing requires large amounts d wokr, with the 
waste product including bycakh hom the vessels, 
processing effluents, sh$l and raw viscera. sdid wosk 
can represent more than 80 percent b w'ght d he 
origid production.  he ~s I" calico scd~ 
plants have found potential use os oyster cultch and as II 
in spoil areas, but the vixem and liquids have been a 
landfill and w e n t  problem. Waste alternatives 
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examined included in-plant con& indudiq wa?ie 
reshictiw and segregah'on, alternohe SCreeM'ng ad 
myding; secondaryand innovotive s e c o n d a r y ~ ~  
focilities; and landfiilii or ocean disposd, use os 
cultch or animal feed, A n i  current ocean dumping 
operotions and andling L, and sludge disposd 
hwn w e n t  focilities. 

The FI0r;da legislature in 1988 mondated hat Sdhons to 
problems c d  by londfilling blue crab and calico 
scdlop processing plant scraps be found. A number d 
-on pi& were conducted after agreement 

rtment d Environmental Regulation skff, 
county bk?r o 'cials, seafood indusv leoders, priwie 
c d k n k  and u k d y  focuhy (6). This paper p m t s  
an overyiew and d t s  of these proiects. Topics cmred 
indude: 

0 in-plant methods for blue crab waste anid 
Wd exhusion 
hpading 
Anaerobic biocmnion 
hposting 
Blue crabs 
Calico scallops 
Blue crab compost marketing 
Blue crab compost as a soil amendment 
Nematode and using blue crab compost 

IN-PLANT METHODS F O R  B L U E  
C R A B  WASTES 

Three m& were examined to improve in-plant 
handling of blue crab wastes. These included wei 
m s i o n  into a fcod pellet for oquaculture, compacting 
and grinding io reduce vdume and moisture, and 
anaerobic bioconversion to produce methane gas. 
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Wet Ex!" 

trpes of pe lh  (2). Crab scmps were mixed with 
soybean meal (48% TKN), potato d ~ &  and heming oil 
in two fotmulos to )arm a sinking feed pellet. One 
formula contained 45 p e n t  crab, 41 p m t  md,  10 
percent sta& and 4 percent oil, w;)lereos he second 
mtained 35 perrent crab, 60 pemnt meal, 5 pemnt 
starch and no oil. Without heming ai, pellets did 

accepted by spiny lobsten during feeding, but mdded 
too quickly for feeding trials wih shrimp and catfish. The 
moisture conlent d the pellets was high, and hey tended 
to Root following storoge. There does not appear b bea 
potentid use d crab scraps without add i f id  tesk. 

Blue crab processing scropswere used to produce Iwo 

form property. The pellets using hening oil were 

Anaerobic- 
The ch"*s t ics  d blue crab xmps for use as cm 
a~lerobic b-km feedstock in he 
melhane gas wcs also died. The invesjigah hmrsed 
on b a d  and chemical onalps d he waste and 
OSresMlent d the uhimak clversion ad rak d 
convenion via bi0Chem;il dw$apment, along wih 

benchxoledigesters. Sample 
d y s s  Optimization indi i  cm uvemge total d i d  concentrclfion d 
33 pent for he M I  wu& stmn and a vdatii dids 
concentration of 50 p e n t  dry wight for the tod dids 
(7). This 'dcotes a very high mmge ash conient (50 
percent) for he waste sham. For the liquid function, 
canparuble ITsul(ff were 10 percenf and 70 percent, 

of 

+Y. 

Gmpacth 
A &m-built compactor patterned ahr  shrimp plant 
uniis was used in a wb plant to examine moisture, 
vdume reduction and compactability of crab scraps os 
Mows: wih scm versus wilhoul screens; g d  
(using a hammermill) w s  ungrwnd and at variable 
compression times. Fluids extracted were analpd for 
COD, TKN and ammonia. Compacting was examined 
as an dtemahe b reduce waste vdume leaving the 
plant and as a prior to other handling uses. The 
vdume reduction d w T scraps was highest via grinding 
alone, at 50 percent. compacting without the scm 
achiwed the best vdume and weigh reductions for 
g d  (25.0 percent at six minutes) and unground (28.6 
percent at five minutes) cmb scrap. Ground xmps held 
their compressed form much better (2). 

Grindi using a hammermill appears b be the bed 
mehx?L vdume reduction at the plant lev$ and could 
be implemenied immediatety using existing plant 
manpow. This does not eliminate the wo* stnxm but 
changes its form and makes stomge easier. Gmp~d'ng 
cmtes excess Ruid k t  could be a problem if discfiarged 
into tic systems or wastewater imtment systems. The 
tiquiXction c i  the woste stream contained 256 gmms 
p r  liter of COD, compared to standard sewage w ~ d e  
water that contains 300 milligmms per liter of COD. 

COMPOSTING 

Gmposting proiects were conducted b lest and imple 
ment an altemtive to continued landhlling of scrap 
byproducts from blue crab and xalop p m i n g  plants 

Blue crab 
Open Windm A largescale demondrotion pro@ for 
comp~d'ng blue wbs wos conduded at dx Taylor 
Couniy landhll utilizing all crab wastes fm Taylor, 
Wakulla and Lean counties for a two-month p'd (3). 
Eght windrows of material were compoded using a 
MUXATTM bming mochine p e d  by a large 
trader. A tod of 1,067 tons of materid were 
compoded, d Ai& 380 kns (36 petrent) w e  crab 
scrap. Cypress d u s t  (431 bn~),  wood knots and 
shivestl48bn~),andpinebark(42fons)werethe 
principal sources of cartxxlaceous material. The eight 
windrows d materials were formdd using he 
Mowing six cunbinnth" . hesh cypress xlwdust and Crab scKp . hesh cypress schdustand cmb nmpsirwtedwih 
PhOSPhd . aged cypress d u s t  and cmb scraps 

ine bark and crab scraps 
k k  and $hik and crab xmps 
prd trimmings, wood chips, crab scraps and manure 

AI mateials tested, with he exception of bots and 
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dim, appeared to hcrve qualities which in the  con^ d 
a proper mix d d  be useful or desirable for 
composti AI compost windrcw were a d p d  on a 
& d d e d L  to document changes toling pbce during 
the c o " n g  process. hitid mix moisture  con^, pH, 

ammonium CUM were monibd. 
organic malterconlent, C O M i  ratios and 

Core and surface temper~krre measumentswre 

term. Fresh ress&windmsudoinedthe 
largest pen' O T  of active heating, althwgh aged cypress 
windrows thowed higher ecrdier m g e  tempemtur~. 
Heating wosmeasured for 125 days, butthecypress 
windrows com eted oaive composthg in a h  60 days. 
Pine bark wi n f  rows lost heating ability in about 50 days 
os did the k a n d  shmwindraws, although the latter 
had me.d Ihe highest recorded tempemtum d all 
windrows and a higher-hnanbient lemperoture for 
100 days. Windrows wiih yard tn'mmings maintained 
the lowwt temperotvm of all windruws, and heated For 
only 50 days. Periodic rainfall may a b  have a M  
the heating times and bels of some sites. All windruws 

from21 b36daysabove55Cexc tforthe 
p%mmings, which had onty three days aL this 
tempemiure. On the average, he composts appear 
stable after appmimody 75 days. 

mded m y  dher &y hrwghout the compost-ng 

All windrows were sampled at the end of compoSh'ng. 
They differed h#n the initial compost in color, odor and 
texture. Each wos darker, humus-like and fine-cmbly. 

similar the initial compost. Even with some rain I 
Average moisiure content ocm all piles was 44 

occurring, the compost lost woter, a desirable result to 
yield a marketable product. Finished compost dato on 
woter content, pH, organic mafter content, TKN percent, 
EN mtios, NH , P, K, Ca, duble talts and Co;! were 
alsoprOvided( 3 ). 
Analys~s on the uveroge composition of all he blue crab 
composts indicated feverol important fods. A total d 53 
percent of the organic matter wos decomposed or 28 
percent Of the total solids. Total nitrogen loss wos 46 
percent, and 49 percent of the compost volume war 
reduced, based on initial versus final vdume masure 
ments. 

Traditid disposd cods have risen 50 significundy that a 
new f m d  is now available to assess he economic 

optia 

id equipment, operating COSIS, mrcet of 
W P  z, h.onsportoh'on costs, tipping Fees, proposed 
ma& and land requirementr Based on the assump 
tions oudined in he report, total annual costs ofa 

tion to produce 5,000 tons of final product 

handled. Rerenwsthatwouldbegenemkdhoma 
nominal tippi fee and bulk and bagged ampst sales 

$4,OOO. Composti'ng of blue wb 
feasiile ahemative For the am in whi the demwtro- 

wou "p""$" d be 103,000, or $29.49 per bn of crab xrop 

were &ma J at $107,000, yielding a net m e  of 

TOPPeDRbbe0 
tion p ~ e d  occvrred. 

Static Pile: This demOndr0t;on used a 7ow tedmology' 
approach lhathas been used for fish scrap amposting in 
Wisconsh It wos examined because of its lower cost 
and less fqwnt Mi cha&stia. Ovedl, he 
low iechnol o X l d i n g  coarse chips with wb 
strops w a i 3 - $ ~  ~ $ 1 .   here lide bming is 
done, he mix ratios must be adjusted upwards to reduce 
he potmtid for poor aemtion and to guard agoinst odor 

(4). 

Each day wb scmps were dumped off trucks d i d y  

into the windm. A mixer was used for large d u m a  
and a bucket loader for smaller amounts. For his 
mehod, the proper ratios of coarse bark and chips to 
cmb scrap appear b be 2 dumeswood to 1 volume 
crab xmp. At the end of the process, he compost 

thmgh a tub-grinder which produced a dark 

the cpenW;ndrw p d u r e  because he awnpat wos 

onto Ihe ends d m  ache compostwindmand blended 

P umus-like product. This final step wos necessary in 

t u d  daily. 

Laboratory analysis wos conducted on he cmp xmp 
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compost to protide infomtion on water content, pH, 
o p K  matter conient, TKN p e n t ,  EN ratios, N, P, K 
ad olher measures (4). This product h l d   no^ be 
viewed os a f e r t i i i  since the N, P, K mtio wos , 9 5 1  
but os a h g d e  soil d e n t .  The final CN mtio 
was 25. 

cab scallopd 
A bd of 96 k n ~  ofxdnop viscera were mpoded in 
ea+ 1991. Complementary mateials used included 
1,200 cubic yurds of pine bark, sawdust and tree 
trimmings; 128 bns of seaweed; 24 tons of rejected 
citrus pulp; 25 tons of water hyacinlh weed; and 14 kns 
of horse manure (4). The viscera was of two principal 
forms: ruw vixem and viscem/shell mix. The principal 
wood producrs used were log bakand log dips From a 
home manufacturing plod and cypress d u s t  ftum a 
mill.. 

A "ical-lift SCATTM compost iumer wos used k 
ium the windrows. This process does not chop to any 
extent like the WllDCATTM machine, but his did not 
pose a problem due to the scallop viscera. The compost 
piles shaved a quick rise in tempemture after he scallop 
viscera was added, but did not reach tempemiures oyer 
120 F, prdxrbJy because wuter became a limiting b r .  
The ScATiM iumer oxygenated the piles well, which 
reduced odon, but the intensive lifting and air-exposvre 

which MI by 30 degrees after each iuming. 
of the compost " a Im-ng of the lempemture, 

scdop visowo, wih ad withcut & M ad + 
cakh, a n  be dily compoded ad cmed inlo a 
Sojhmus product. Because dthe high BOD dvkm, 
fnqmtf~mings are needed ora course fmction of 
wood is necessary. The SCAlTM machine-tuming 
teddogy used pm-ded scdlent aerafion d he piles 
old contrdled composting adequately. 

COMPOST MARKETING 
Blue Gubs 
A marketing progmm dso wos &doped for he blue 
cmb compost p d c e d  by the open window method 
(8). Potentid uses such os garden and farm cenkrs, 
n u ~ * e s ,  greenhouses, kndxapen, formen, organic 

pilot hm=tf ma 'ng program wos d ished in six nom 
ownesand~tradorswweexamined A 

Florida counties and des of the compost hwe occurred 
formtaildeb. Fwrteenrekil 

d& in bulk and form MKII and v pu ic setvice organizdons were 
imbed in the test des pmiect. By the end of 1990, 
compost des totoled $8,558 (whdde  due). 

The retail price wos $6 per bag. Bulk sales have been 
305 cubic yards at $25 per yurd. An estimated 200 
cubic yurds and 100 bags remain to be sdd, but the 

sdd 31 1 bags (40 pounds each), primari 
and feed supplies at a wholesale price of 

controlled to maintain a constant supply 
to suekbeen market (C Greenfield, 1991, Swnvlee River 
Resource conrervation and Dev$opmed Guncil, Live 
Oak, R penona) communication). Adequate demand 

Covrse  because of wood hngments, so the final product 
wos screened. The coarse rd trimming piles performed 
the best, resulting in more E n  70 percent fine material 
which is prArred for use as a soil amendment and for' 
potting mixes. The course materials are best for mu& 
type landscaping operations. The nutrient comp'tion 
wos also changed after screening. The dwhy increased, 
nitrogen content increased and CN decreased, rwulting 
in a more stable product. The final analysis for four 
scallop viscera piles using various xxw of the organic 
materials gave N, P, K values mnging os fd~ows: N, .3 
to .5; P, .07to .13; K, .08 to .9. 

oiler forms of use for the sbtic-pile crab compost and 
for he cdicoxoIIop compost are being examined. A 
free compost day wos held for the sbtic-pile compost os 
a way to measure product occeptabiliv. In bur houn, 
63 &ides Ioaded 85,060 pounds of compost which 
home" and gardeners used os poth'ng soil and os a 
soil amendment (1 2). 

calico scallops 
The calico scal compost will be used in d e " m  
projectr os a soi 'op amendment for roadside wildRw 
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projects, in home gardens and as a p i e  amendment 
to m k s  used b start ywng atrus trees (B. Mahan, 
1991, h r d  h t y  Sea Grant M o n  
Gcoa, FI, p m a l  communication). Ei 
eSl0bl;sh demand and Usef fork compod. 

BLUE CRAB COMPOST USED AS A 
SOIL AMENDMENT 

Blue cmb x s hove inwing &ical/biochemicd 
pmperties, g d i n g  a high chitin content hat may prwe 
e& in immobilizing M only hose metals (including 
Fe, A, and Cu) mtoined in the scraps but also associ- 
ated tmce metals from oher compost constituents 
including mge dudge. A study k chamcterize the 
responses of sorghum/sudan grass to varying applica- 
tions of ruw and cornposted blue crab scraps, in c m  
parison to hiied and non-fertilized contrd treatmnts 
in field Ona greenhouse tests, was conducted (1 I). 

he field plot podon of the test was an unreplicated 
demonstrat;on effort, comparing the growfh, dative 
yields, and plant composition of tmditimlly fertilized, 
row cmb scrap amended and compost amended plot 
areas. The greenhouse study was a replicated wriable 
rote study in which soil and plant composition, and plant 
yields were compared for various mtes of mw crab 
scraps, crab compost, tmditionally fertilized and 
unad/unfertilized plots. The greenhouse sludies 
induded an analysis of Ihe soil and plants for resultant 
values of N, P, K, Ca, Mg and B for dl treatments and 
soil sample and plant analps for P and N. Plant yield 
increases were made for he field tests (I 1 ). 

Raw crab scmps offer considerable potential as a soil 
amendment For mp production at sites &re he initial 

problems fm unincorpomted portions are 

example, in r$&eJy remote sites (removed from human 
residences) where crops of a lwinput, Iw-maintenance 
nature are being grown. This would indude pine 
plantation qdanting areas, which are common in Taylor 
County. The compost product, b q h  m m  desirable 
from an aesthetics standpoint, is of limited value os a 
nutrien+arpplyq amendment. hg-term effects on soil 
organic matter I d s  and adequacy d nutrient supply for 
more Jow-growing crops, including pine planhtions, are 

w l d  seem to be accepbble, for 

oher considemtions which may be d value but which 
could not be evaluated via he cum studies. 

NEMATODE CONTROL U S I N G  BLUE 
CRAB COMPOST 

Chitin amendmenfs * *kdy reduae ppulahs d he 

loldnematode,dheciisnemakde. Chitinir 
contained i n d  mateli&used to& nematodes 
and in uustctcem d e k m  such as blue cmbr Tests 
were caduded to h i n e  the e k  dannpast mode 
of blue ab xmp and cypress Xrwduston he reproduc 
tiondJaMneserod.bwtnematodes(l3). 

+ c y r l z h s o u h e m a n d F -  

Two greenharse pot experiments were d u c t e d  using 
he "Homestead' twnato, alg with field micrcplot tests 
using he 'Rutgerr' icnnaio. 
of he Javanese m o t - h  nematode for inoculation to 
determine the & of wriaus levels of blue cmb compost 
on nematode contrd. h boh greenhouse tests, crab 
scrap compost had a significant e k  on he foliar and 
mot weights of icmabes compared io he c o r d  
treatment. The observed inaeoser varied depending on 
the rule of nemotode inoculation and percentage of 
compost added to he soil. In the field microplot siudy, no 
significant d i k  b compost Ms and the 
contrd Merit were obsend for plont top weights, 
although a trend b~ad grwter yield was obsend in 
the compost trwtments (1 3). 

tesls used van- 

h both g "e tes ts ,  he 20 percent compost 
application mte ws l)le lowest Id of compost that 
produced brge redudcns in root galli and n e m d  
reprodudon. Pure chitin produces resu 7 ts at extremely 

nitrogenous COmpaJnds and redudon Yd energy 4ovrte5 
lower M S  (less than 1 percent). The 

hmgh composting probpbly reduced ch" l n  concentm- 
tions and he nema& suppreui.re chamcteristics d he 
c m b x q m d .  lhex) percent Iw$ of& Xrop 
compost represents an application mte d more )Kn 2oO 
mt/ha, which would not be economical for nematode 
control in commercial agriculture. The cmb xmp 
compost has he m e  limitations for nematode mtd as 
many other maten'ak contuining low EN ratios. The 
greatest poiential for cmb scrap compost for nematode 
suppression wuld be for container grown plants and 
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organic home gardens, w t m  higher loading roles are 
common. POQes. 

FDER-6. Univedy d Florida, G a i d e ,  Florida. 40 

BLUE CRAB COMPOST A N D  WATER 
QUALITY 

A~ricuhurd a m  in Florida are commonly underlain by 
d-drained soils that have low orgonic matter 
mi- relention capacity. Thus, gmnd water 

is highly susceptiie b mtominat'on hom applied 
insea;cides, herbicides and feriilizer nutrients. Compost 
mode hom crab m p  may impact the qwli of he 

may add organic c o " d s ,  chemical midues or trace 
elements to ground water; and crab scmp compost may 
pm'de a means of enhancing the retention and/or 
degradation d pesticides and nutrients in the upper 
podon of he soil pdiie. Eady data indicate that 
anenic, selenium and manganese in he mb compost 
could be at significant Ms b crwte a potential hazard, 
although the work has not been completed (1 4). 

ground wter in f w ~  ways: decomposition o r cmb scmp 
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