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CITATIONS 

C.!STRIBUll<H• CH (R, PB, CD, lN. FE AND r-N IN LAKE VlCiORlA SECIMENTS, EAST AfRicA.­
W~9-T2441 

Onyari, J. M. Wandiga, S. 0. 

B~llr~in of Enyiron~ent~l Conta~•nation anj Toxicoloyy BECTA6~ V~l. 42
6 

No.6 ~ 
807-&.~ June 1989. 1 f1g 4 tab, 15 ref. JOURNAL ISSUE- ~,21 C RP0RATE 
AUTHOR\~)- Nairobi Univ. (Kenya>. Dept, of Che~istry. NON- 0 6-0011-0953-9 

A study ~as initiated t~ investigate the distribution Patterns of lead and other 
~etals in Lake Victoria, East Africa, using grab sa~ples analrzed by atomic 
absorption spectrophotometry. There ~ere statistically signif1cant differe~ces a~ong 
the •ean contents from.djffe~ent locations. E~evated con~entrations of some trace 
eleMents at S?Me local1t1es 1nd1cates a locall~ed.PQllutlon pro~lem. Of the ~etals 
studied. cadMJu• conten~ ~as the lo~est, but s1gn1f1~1nt var1at1ons ~ere observed 
bet~een the d1fferent.s1tes. Deeper reg1o~s of the ~Ina• Gulf ~ere characterized by 
lo~ metal ~ontent. ~h1le some ~hallo~ reg1ons contalntd elevated Levels of lead, 
Cldmium. z1nc, and copper. MaxJ~um values of lead <22& •glkgl copper <62.8 mg/kgl, 
and zjnc <370.wg/kgl ~ere P.rey1ously obtained.at the S~e(l Oj( je~ty at Kisumu port. 
All f1ve stations located 1ns1de the port reg~Qn.contalned s1gn)f1c~ntly elevated 
·levels of heavy Metals co•pared.to other locallt]es. Although discharge of tr~atea 
~aste~ater through ~asat RJver IS partLy responsible, port activities are of greater 
significanc ... f'spec1ally diSCharge of ship bilge ~aters and oil spillages·, 
<Doria-PIT l 

EMPIRICAL EVALUATION OF OIL SLICK SPREADI~G INDUCED ~y WAVES. - W89-T2625 

Palczynski, R. J. 

Journal of En¥ironmental Science and Health (A) JESECU, Vol. 24, No. 4, p 331~3,8, 
Ma 1989. 7 f1g, 11 ref. JOURNAL ISSUE- ~2~12 CORPORATE AUTHOR(Sl- Acadia 
Un~v •• Wolfville <Nova Scotia>. School of Engineering. NON- 036-0011-0770-1 

The ~preading of ~n oil slick on calm ~ater sur!a~es and in the presence ot shallo~ 
•ater ~aves ~as Simulated under ~auoratory conditions. A long channel provid~d ~ith 
mechanital ~aves generator ~as f1lled ~ith tap ~ater and the spreading rates of 
different types of crude oils released instantaneously ~ere •easured on the surta(e 
of cal• ~ater. The experi~ents ~ere repeated under various dynamic conditione of tn~ 
~ater surface 111odeled ~itn.the ~av~s c;enerator. The spreading rate of .oil in th~ 
direction of ~ave prqpagat1on ~as usually gre~ter unde~ the ~avy cond1t1ons ~ompar~~ 
to calm ~at~r c~ndlt)~ns. The measured spread1ng rate !n~rements,due to gravity •ave 
action ~as usually h1gher than the surface dr1ft velocities predicted by the Stok~s 
theory. It ~as confir~ed that the velocity of an oil slick increases exponential[¥ 
~ith the ~av~ steepness .. HQ~ever, .Physical pr9pe~tjes of c~ude oil such as viscosltJ 
surface tenSion and spec1f1c grav1ty do not Significantly Influence the surface drif 
of spilled oil induced by the shallo~ ~aves. <Author's abstract) 

DiFFERENCES IN HYDROCARBON UPTAKE AND MIXED FUNCTION OXIDASE ACTIVITY BETWEEN JUVENILE 
AND SPAWNING ADULT COHO SALMON <ONCORHYNCHUS KISUTCHJ EXPOSED TO COOK INLET CRUDE GIL. 
W89-12833 

Tho111a~. ~. E. Rice. S. 0. Babcock. M. ~. Mole~. A. 

Co•parative Bio,hemistry and Physiology <CJ ·caPCEE. Vol. 93, No. 1 p 155-1~~. 1989. 
3 fig, 1 tab, 2~ ref. JOURN~L IS~UE- ~2~12 CORPORATE AUTHORCS>- California 
State univ •• Ch1cn. Dept. of 81olog1cat Sc1ence. NON- 036-0011-0566-2 

Juvenile and adult spa~ning coho sal•on ~ere exposed to crude oil ~ater-soluble 
fraction in flo~-through syste~s <0.41 pp~ for up to 12 days. and 0.42 ppm for u~ to 
20 days. respectively>. Aro~atic hydroc1rbon concentrations 1n liver, gut and muscle 
~ere ~eter~ined b¥ gas chro~atography. Coho s1l~on s~olts accu~ulated up to 30 tim€s 
•ore hydrocarbon 1n selected tissues than did coho sal~on jacks ~hen exposed to 
~ater•soluble friction of Cook Inlet crude oil. Aryl hydrocarbon hydroxylase activit 
continued to increase dur~ng 12 days of exposure in coho ~~olts, in contrast to jac~ 
in ~hich aryl hydroc1rbcn hydroxylase actiyity p~lked a, l days and remained elevate 
d~ring 20 days of exposure •. Cytochro~e P-4)0 concentr1t1ons pe1ked in.48 hr and 
returned to control levels 1n exposed ~~~lts. In exposed and ~ontrol }acks, 
•yto,hro•t P-450 decreased during the lO da¥ txperi~tntal Ptrlod. Concentrations of 
P-450 ~ere significantly greater, ~o~ever. 1n exposed }atks thin in cqntrol jacks. 
Aryl hydrocar~on hydroxylase act1v1ty and cytochro~e P-450 concentrations ~ere 
greater in non-exposed coho smQlts and jack.s than,i~ non-exposed pr~-spa•~ing adults 
Coho jacks ~ere not as respons1ve as coho s~olts 1n ter•s of P-45G 1nduct1on, 
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period was cl'laraqerizeQ by a r,.turn to control val:..es. The tt-rm 'toxi~osm' is 
proposed to descr1b~ tl'l1s ~ppro~ch to aquat1~ to1icological hazard evaluation, ana 
a valuaLle tool tor screen1ng aquatiC contaMinants. (Author's abstract) 

AR!NE HYCROCARBON-DEGRADING ~ICROORGANIS~S: CO~~UNITY STRUCTURE AND BIO~ASS 
EH.R~!NATION.- w89-11130 

Carpenter, ~. Robertson, J. 

Water Science and Te~hnolQgy WSTED4~ Vol. 20
1 

No. 11112( p 433-435, 1988. 2 tab, S 
ret. JOURNAL ISSUt- w2lT1 COR~ORATE Au HOR<SJ- Ok ahQma Univ. No•man. 5chool 
of Civil Engin~ering and Environ~ental Science. NON- 056-0010-9¢4?.-0 

A •ired co~munity of •icroorganis•s was collected fro• ~l'le harbor at the San Diego 
Navy Base and was monitored 1n a test ecosysteM containing an oily bilge waste 
obtained from off-loadl~g ships. The cultures were examined in the presence ana 
absence of t~e algae, to ~eter•ine if the algae co~ld enhance tl'le degr~dation of th 
oily waste.by provid]ng oxygen.and possibly a ~utr1ent SQurce f~om.dying algae for 
the bacterial community. The b1lge wastes obta1ned contained. w1th1n detectable 
limits, kerosene, bromoform, tetrachloroethy~ene, toluene, b~nzene. methylene 
chloride and phenol. ~ixed organisM co••unitles were exposed to the waste for 6 wee 
in a 12 h Light, 12 h dark Ctcle and bio•ass aeasureMents were recorded before and 
after exposure. A comparison was made of several media designed for use in the most 
~-obable number (~PNJ determination of petroleuM-degrading microorganims. The 
dominant al~ae prior to hydrocarbon exposure were Gscillatoria sp .• blue-green 
filamentous algae, and les~er amounts of ChlaMydomonas sp. and Cl'llorella.sp. After 
six weeks of exposure to b1lge, ChlamydoMonas sp 1 and Chtorella sp. had 1ncreased b 
a factor of 20 <in phenol-treated cultures) and ,s <in waste-phenol treated 
cultures>. The analysis of the chlorophylls indicated a significant increase in all 
thlorophylls. The b1omass data indic~:ed that mixed commun1t;es containing algae, 
fungi, and bacteria appear capable of growth on the bilge waste. although the 
community structure changes siqnificantly. (friedmann-PTTJ 

BACTERIAL BIODEGRACATION Of PtTROLEU~ HYDROCARBONS IN GROUNDWATER: IN SITU AUGMENTED 
BIORECLA~ATION WITH ENRICH~ENT ISOLATES IN CALifORNIA. - W89-11147 

von Wedel. R. J. ~osQuera. J. F. Goldsmith, C. D. Hat~r. G. R. Wong. A. 

Water Sci~nce and Technology WSTED4, Vol. 20. No. 11/12. p 501-503. 1988. 4 ·fig. 
JOURNAL ISSUE- w2211 CORPORATE AUTHOR(SJ- CytoCultur~ International. Inc .• San 
francisto. CA. NON- 036-0010-9925-0 

Commercial blends of enrichment isolates of aerobic bacteria are being us~d for i~ 
situ bioqegrada~ion Qf pe~rol~u~ hyd~ocarbons ~ontaminating soil and groundwAt~r at 
several 1ndustr1al s1tes 1n Cal1forn1t. ContaMinated grounawat~r in above-ground 
chemostats are maintained with cultures of soMe strains of Pseudomonas bacteria. 
After the bior~clamat:on process. the wat~r is reinfiltrat~d into the ground to 
augment the in situ biodegradation of petroleuM absorbed into the soil. Preliminary 
results of one such bioreclamation project are reviewed to demonstrate its 
feasibility for aquifers contaMinated with fuels, solv~nts. and other petroleum 
products. Contaminated grounowater is collected through a network of French drains 
and treated in a series of chemostat bioreactors designed to maximize the resid~nce 
time of the exogenous bacterial cul~ures. ReclaiMed, treated effluent water which h. 
attained low levels of dissolved hydrocarbon is blended with additional' bacterial 
cultures and nutrients to augment the effectiveness of the process. In one petroleur 
~roducts distribution site w1th extensive gasoline leakage in Southern California, 
bioreclamation resulted in benzene, toluene, xylene. and total hydrocarbon reduct1cr 
of 85. 98. 33 and 93 percent. respectively. A new augMented bior~clamation project 
using bacteria is now underway at a former trucking terminal in Northern California 
{ f r i ed111ann-P T T) 

"ANAGING WATER QUALITY IN ~ELATION TO THE PETROCHE~JCAL INDUSTRY. - W8~-11245 

~atthews. P. J, 

Water Science and Technology WSTED4. Vol. 20, No. 10, p 261-269. 1988. 2 tab. 33 re· 
JOURNAL ISSUE- w2211 CORPORATE AUTHOR<S>- Anglian Water Authority. Norwich 
<England>. Norwich Sewage Div. NON- 036-0010-9829-3 

The impact of petrochemicals on the aQuatic environ~ent fro~ the viewpoint of the 
wate: Manager, is reviewed with eMphasis on the effects of refinery effluents. Oil 
products can disrupt the ecology of environMental waters and render the manag~ment L 
sewerage and sewage treat~~nt systeMs di'ficult •. Water •anagement can utilize 
different 4pproac~es to the avoidance of deleterious effects and that favored by tht 
UK involves the use of Quality objectives. These can be ~sed to calculate acceptablt 
eftlue~t Quality liMits. Continued achieve~ent of the obJectives must rely on 
satisfactorr munitoring and analytical methods. ~iJh the international nature of oil 
pollution, International analytical Methods art be)ng introduced. Accurate monitorir 
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••rshts •ust havt bttn r•ltt•d to tht oil spill th~ir stdi••~ttry r,cord difftr~d 
llttlt,fro• thl\ Qf tquive tnt ~itts in nor••l ~yna•1c equ1l1br1u• v1th fluctu1t1ng 
inttrtlUil cond1t1ons. Tht grtattst li~QtrinQ tlTt~ts eppartntly vtrt recordtd not ~ 
stdl•tntery stQI,Itnc!s or ohys1cl end bfo,tnft StdlTtntary structur,s b11t, rather 1 

~ tht l•~•l of •oltcu er phys,ology end std ••ntary b oc~t•lstry. <~hlte•Rtl~tr-PTTS 

~OVERVIEW OF "ARlNE ENVlRON"ENTAL QUAliTY I~ THE CANADIAN ARCTIC - W89·11865 
Pack•an. G. A. Shtartr. R. G. 

~ M: Canadien Conftrtn~t on "arint Enliron•enlal Quality: Proce,dingsf F!bruar 1 9•"arch 3. 19a&. Hal1f1r Nlv• ~cot •· Tht nttrnatJonal ln,tltutt or . 
ran\~Ortttton IOd 0'ftn ~ol ty tud tS 1 1l3 Htnr~ St., H1l1f11. MOYf ScotiaL 

Canada 19! • p ZZ9•l4l 1 f g. ta • ~ rt • JOURNAL ISSUE· v2ll COR~ORATE 
AUlHORlS>-

0 
nvJroo•tnta( Prottct1on ttrv~tt. Ytllovknift (Northvtst Ttrritoritsl. 

NON- 016-00 •9213-8 

Whilt tht Arcti' •arint tnviron•tnt has rt•aintd rt~ativtly untouthtd by •odern 
indijStrial dtvtlop•tnt to datt. both ~irtct Tn4 indlrt~t i•p1cts fr9• devtlop•tnt ar 
btginninQ to appt.r. Dtvtlop•tnt has ttn in tllttd prl•arilt by oil and gas 
exploratfon act1v1ty in tht t••ufort •• •nd Arct1c Islands 1s vtll es by ~etd/zinc 
•ininQ on Littlt Cornwallis sland end Iaffin Jsland 1 Sh9re~1se support f1~1l1tits 
for off,hQrt oi~ end gas txp oretion futl transftr recilit1es. tvo lead/f1n~ •ints. 
a~d •un1t1Palitlts constitutt tht prt•ary land•basTd Poin~ 'oyrcts of pol ut1on. 
Offshore o\~ ar.d g1s exploration wtlls and product on fac1l1t1ts cons~1tute the oth' 
cl•ss of po1nt sourct input$. rtSijltfng in ln~rlastd hydroc1rbon lq1d1ng fro• thron1 
spills. tht use and disposal of oil•bastd drill ng •uds. end tht d1sch1rge of 
produttd wattr. Tract ••tal loadin's to tht t•d ••nts •ay elso result fro• tht 
dischargt of sptnt drilling •ud$. ract ••t• conctn~ratlon\ incrtiSt eround •ining 
optrations as a rtsult of tht dischargt oft flutnt yro• t11Lings ponds and tht lc's 
ot or• concentretts during ship loading. "unicipalftlts discharge r1v sevage or 
tfflutnt fro• stvagt lagoons into tht ••rint tnviron•tnt. Tht p~ysical. ~h••i~al. en 
bioloafcal i•D•tts eround point $OU~ces are gtntrally ~onfintd to thtir i••tdlate 
vicinity. lt lt ~~~o•ing increasing(y cltar.that nonpo1n~ sourtt i•p1c~s fro• 
land·b•std •ct1v1t1ts varrant atttnt1on. Th1s paptr proyldts an analyflS of 
anthropogtnic inputs and thtir i•pact. 1 britt descrlpt1on of tht ltglslativt blst 
and •anagt•tnt s~ru~turt for addrtssing dtvtlop•tnt•rtlattd i•pltts, and en 
ass,ss•ent of pr1or1ty nttds to ensurt that tht quality of tht Arttlt •arint 
tnvlron•tnt is vtll undtrstood and prottcttd. (Set also W89-11852> <Lantz-PTT> 

ENVIRONMENTAL E~ALUATION OF POTENTIAL PETROLEUM DEVELOPMENT ON THE NATIONAL PETROLEUM 
RESERVE IN ALASlA. - W!9-11897 

r:a•rin. "· A. 
Oec••8t' 15 1 1979. 238p. 14 fig. ! tab. 35 ref. 3 append. 
NDN• 36-00t0•9181-0 JOURNAL ISSUE- v2211 

This is an tnviron•tntal analysis of potential develop•tnt. productiqn. 
transportation. and distribution of Pttrol•u• resources fro• tht National Petroltu• 
Rtstrvt in Alaska (NPRA>. lecaust nl sptcfffc progrt•• have bttn dtvelop•d to date i 
NPRA no site-specific •nalyses of •pacts are poss blt. Such •n•lY.ses w1ll bt 
possfblt only vhtn sptcific ltest s t•t fnd pro,ra•s art fdtntlflta, This i•pact 
analy$fS thtrtfort considers thos• anl c pattd •pacts fh•t could llktly bt 
associattd vfth futurt potential dtvt op•tnt. lh• princ pel environ•tntal conctrns 
st•••inQ fro• d'vtlop•tnt and product on art: •pacts on the lnupiat culturt •nd 
lifestyle. particularly through tfftcts on subsi,ttnc• pursuits; i•pects on wildlift 
tSPttially on 'aribou and wattrbtrdsi fnd dtplttfon of gr~vtl end water resources. 

/ wh\ch are in li•ittcs supply. <Lantz•P'T > 
vr~IABILJTY FOR AND CLEANUP Of OIL AND HAZARDOUS WASTE: LEGAL AND TECHNICAL ANSWERS TO A 

CO"PLEI QUESTION. • W89-11924 

Rogtrs. A. Loithtrsttin. J. 

JN: Procttqfngt of tht FOCU~ Conf,rtnct fn Easttrn Rt,ional Ground W1t1~ ltsues. 
~~gtt~~·oht!:z taA!8:·,1~~Ts9~d~ lfl~•ct 5~~A.:ttJt~O .w:i~~,w•llca~J8ilfl'~ufHoR<s> 
Nutttr. "cCltnntn an~ Ftsh. Boston. RA. NDN• OJ6- 010-t154-7 

This plptr addrtssts legal and technical fssuts rafstd by the discovery qf oil or 
hazardous substances or wast• on property whtrt tht oTntr sttks ref1nan(lng or plans 
to convtr tht prQptrtYs Tht '!•tutory fr•••w9rk that s tht bac~ground for these 
tvtnts ts· sl fltlt ll d t rtrtnt n facll suu. Dut •f • J•ntral •atttr. tht state 
statutes art fs•~ upqn and s •f ar to tilt ftdtra tla ardous Taste cltenup s~etutt. 
tht Co•prthtns v• Env1ron••ntal lfsponst. Co•ptnsatfon. and L ab1lity Act <C RCLA>. 
Jn tht conttlt of liability. tht I~Jtr tnd ttlt tnyfnttr •us~ vork toQtthtr n a 
cooperative spirit to furttltr tht Clftnt s fnttrts • and thtlr rtspectlve tesks 

s 



ovtrlap at ltbv•rfl points. ~~ ••ny cases. t~e en1inf'r vtll bt rltaintd by.t~e 
attot~ty on eh• f ot the c ·en· 1n order to •Jk a l ot t~t tng nter 1 wr1tten work 
cont1dtt•t1a

11
liand to Diotett it frfo• distovecy Dyiothtr ~artits. vo case studies art 

orestnted v th hiQhl Qht $Oet o tht ways 1h wh ~~ tnJ nffrJ •nd attornf'' can work 
to~ethtr for the bine ft of t~tir clients. (See also W -. 916l (~antz-P Tl 

liANSPORl OF A NON-AQUEOUS PHA~E LJQUJD WlTHJN A CO"BlN[D PERCHED AND WATER TABLE 
AQUifER StStE". • W89•f1946 

"a~u\re. T. F. 
1M: Prpcttfingl of t~e fOCUi Con•trtnce on Eastern legional 6ro~nd Vater l$sues. 
s:CfT~Dt~hl7:z taa!8:·sl~~,~~~d11 Y?n~ttit~~: Matl8DiiA~a}t£ W!l~2!lloci•l~~~6~ATE 
8~1~8ala!9,l2! ron•tnt•l •••o~rces Rlnage••nt. Inc •• Exton. ~1. NON· 

A cal• stvdy addresses t~• ano•alous neturt of frtt phest fuel oil aitretfon within 
glac al \ill stqutnte in nort~wtstlrn Mew Jtrse1. ~t sttt•sptcific ttohydroloQlt 
ittt ng s charactertztd by • co•b ned ptrc~td lroundwat•r and water table aQulf•r 
'l'tt• Tht prtttnce of • sup•rpo• ttontd satur ttd •or f9" has acttd to 
, gn tlcantly a ttr conta•inant atgretion Pfthia's as wT l f' trensp9rt vtlo,iti•s, 
As a rtsult of an undtrtround styrage tank ei urt a s '"i iCfnt voL~• of fu•l otl 
was rtl\asld to tht subsurface. ~· pr•sence o • low 't •t•b1 it~ horizon. partiall 
encaps~ at n~ lhe tank ptt. funtt,onfd to rttt n lh' •1 or tv of ht non•aQueous 
phest Qu d w thin the aore Ptr•tab e t•nt pit f ll. tvat1on f uctuatfons. du• tc 
prectp tat on tvtnts. within t~• P•rc~td tr9und~attr '''t•• prov ed a etchanis• for 
horizontal conta•inant trtnsport. As a rtsult. lettrtl rather then vertical product 
atgration Drtfo•inated ad acent to th• lost point. Tht confit~ration of the low 
ptraeabtlity perching• s rtt• in con)unct on Tfth tht hydrauLic yraditnt of t~• 
P.erc~•d 'round¥ater syste• functiontd to d atr but• product tn bo h up and 
~owngrad Tnt directions rtletive to t~e undtrl1ing wattr tabl• aqufffr• Upon 
tncounttr ng aonttorint vtll locations. tht produ~t 'f' prefer,nttal 7 transported 
down tht Vt[l bor•lannulus. in re,ponse to a per•tab1 tty trad ent tubstQuently 
accu•ula\tng on tht yater teblt. ht prtsence of ncrtased peretabtltty conduits 
<•onitor ng vtlla>. actlitated rapid vtrlical product. transport t~routh the perc~ir 
horizon to t~e underl1tng water tablt tQu f•r. ln add t on. s~bstantifl artificial 
product accu•~lations. as orett •• zo tt n thickness. vtrt obstrvtd n the 
•onitoring wella. Due to t~e isolat•d nature of frtt produil accu.ulation 9n the 
wattr table as well •• the presence of P.er~hed noneQu•ous QU1d. a portable rather 
then • ~tntrtliztd re•tdial slst•T was ~tpLoyed. Tht portfblt svst•• acctltret•s sit 
rTaedtal activities while •in •tz nl the adsorption f"d d aptrs'fn of conta•tnants 
w thin the subsyrface. • co••on pro lt• associated w t~ a ctntra iztd rtcovery 
syste•. (Author s aDstrect> 

EfFECTS Of HlDRDCAAIONS ON THE SETTlN6 Of THE A"ERlCAN OlST£, 4 CRASSOSTREA Vl161NlCA. 
lNlEAllDAL HAI1TA1S lN SCU1H£ASTE~N NORTH CAAOLJNA • V89•106 c 

Sait~. C. R. Hactn•y. C. T. 

'llHt~•:t2\aTuootoX~2liAll·AO~Mo~ts'-
4A;~f~ 

Biology. NON· 03 -oo,o-a774·0 
Rarch 1989. I tab 21 rtf. JOURNAL 
Carolina Univ •• Wfl• ngton. Otpt. of 

Efftct• of petroltu• covtr•d substrate on fnttrtfdfl oysttr lpat tCrassostrea 
v r;tnica> Itt wert atasurtd at thrt• fnterlidel t •vattons n 1 southeastern North 
Cer~lina tstuary 1 Rercynerit aer~tnarit s~e ls wtrt toattd w th lunker C crude oil c 
• 4 :1 aixturt or yaso int:l•cltlt tnt1nt o l and placfd fnttrtidally for stvtn 13·d 
ptr ods. SP.at df"' tits wtrt 1 yntficfnt 7 lower on oi trttt•tntf vtrsus control an 

'
as•trtatt~ sht ls in the hiyh ntert da zone. T~is wat pr ncipe \l ettrfbvttd to • 
ncr\ased •tdi•tnt coat on o led l~tlls. Raai•ua spat s f' ~a{ s•a tr on ot·l-treate 

sh•l 1 at a l t eyattons vhtn co•parfd tf 'as {nd contro •~• ls ndicatfng that 
tttt ny •fY be delaytd on oiled shtl s, o al ••f•rt••ntal 3-a Pfriods in the low 
tnttrt da lone and or thrtt perilds 1n tht • d•t del aT"'· barnac • dtnsitie$ 
(prieartly alanus t•provis~s and • e.urntusl wtrt sftn ftcantly treater on oil•d 
sh•lls than on control shtlls. tAut~or 1 abstract> 

'LASTJC PA.TlCL£ AND TAl POLLUTION ON lEACHES Of CUWAJT • W89•10757 
S~fber. J. G. 

Envtrona•ntel Pollvtion ~N~PSE«. Vol~ S7f No. 46 f 341-351. 1919. 2 fif• 1 tfb• 33 
rtf. .JOUINAL SiU£• w 1 COI~OaA [ AUTM I S}• Shtber Consultan 1. Sa at 
<cuwait>. IDN• 036-o 0•1691-6 . 

Tw•lvt ~tachtl on th• nort~wysttrn Arabian Gulf coast of lu~ait wtr• aurvt,ed for th 
o~turr•nce of P.tastfc partie ••· tar balls. Jnd tar Lu•pa. ,artie ts wtr• ound on 
al btaches an~ w~r• abundant on four: Suleft~at. f\ntas. fehahtt • and Ntw Al 
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lh\ran. ~Q~t particlP$ wprp coMnosfd of tow-dpnsity polyPth!Lfnf, but a ffw wPrt of 
high-d•n~1ty ~oly•t~yl•ne, poly~roprl•n•. ana polystyrpnp, ~any wprp w•ath•r•d ana 
had tra~ts of tar. Tar ~uMps a~d ba ls w•r• prpspnt on tll b••=hts, bu~ w~rc nQt as 
abund~nt as ••i•cttd. ~ons1dtr1ng the htavy vol~Mf of 01l tankpr traff1c 1n th1~ 

~~?~ 0 ~t 0 tt~~~ ~~~~~:~t~~~tla~~~r'~~·~~:~~~~n~'o~·~~.a~~~~~n~ft~~~~i~.w1~ i; p~~slbl• 
that p~ast1c part1cl•s occur •or• fbyndantly than was obsPrv•d 1n thls study. Thp 
high w1nd~ and concurrpnt wavt a~tlvlty, wh1ch of:pn vary ;~ s~rpngth and d1r~ction 
bu( rpgularly occur hprp, probably pla{ an i~portant rolf in dlspprsing plast1c ' 
partit(fS, thus ••king accuratt PSt1Ma ion of abundlnCP diffi~ult. (Author's 
abstract> 

POLLUllO~ Of THE SEA: TOXICITY OF WATER-lNSOL~BLt FUEL A~O Of ~ERCURIC CHLORiDE 
~POLLUTION OU ~!LIEU ~ARIN TOXICITE OU FUEL ROSE ET OU DICHLORURE DE ~ERCUREJ -
W89-10850 

hji, o. 
BullPtin de l'lnstit~t National SciPntifiqut ft TPchniguP d'OcPanographiP pt df Ppch 
BNSSEE. yoL. 12, p 55-~1 1985. 1 fig 2 tab, 12 rpf, English su•~ary. JOURNAL 
ISSUE- w2210 CORPORAll AUTHORCS>- fnstitut National SciPntifiQuf ft lpchniQue 
a'Qcpanographie Pt dt Ppche, Sala~~bo <Tunisia>. NON- 036-00T0-8598-S 

I·, Laboratory tests of th~ toxicity of MPrcuric chloridf <0.001-SO •giLl for salt 
water fish thprp was at first an apparent phas• of inact1vity. This phas• correspond 
to the :i•e during which thf ••rcury is absorbtd and accu•ulated by the fish <s•• 
ba~s. ~una, etc>. The ~•rcury co~pound op•rattd slowly and its tox1ci~y incre•s•d 
with t1•• of exposure 1n tht tox1c solut1on (24 to 48 hrl. Thp wattr 1nsoluble fuel 
was found to b• non-toxic in 24 to 48 h exposures. fven for tht •a•i~al dose tested 
<2 •LILl. (Ptters-PTT> 

SOURCES. OCCURRENCE ANO EFFECTS Of POLYCY~LIC ARO"ATJC HYOROCAR80NS (PAHl IN THE ACUATI 
ENIIIRONIIIENl-A PRELl"INARY R,EVIEW- W89-11014 

lnutzen, J. 

AvaiLable fro• thp National Technical lnfor~ation Strvice 1 Springfield. VA 221~1. as 
OE88-752845. Price codes: A03 in pappr copy, A01 in •icroricht. Report ~~~ 
NIIIA-E--87700/1, April 21, 1987. 21p, 1 tab, 35 rtf. JOURNAL ISSUE- w ,10 
CORPORA1E AUlHORIS>- Norsk lnst. for Vannforskning, Oslo. NON- 036-0 10-8436-1 

Polycyclic aro~atic hydrocarbons <PAH> art ubiquitous in tht environ~tnt, •ainLr due 
to their for~ation in practically all incoMplttt coMbustions of organic •attria • Th 
•ost probl•~atic lnthropogenic sourcts in tht aquatic tnviron•tnt 1s connect~d with 
oil and industrial proctss•s involvins ust of fossil fu•ls <including s~tlttrs ~ith 
Soderberg tlPctrcdts or a~od~ productlon). Out to lqw water solubility (parts per 
billion r~pbl-par~s p'r ~1ll1on ~pp~> range, dtptnd1~9 on •ol~cular Sl?t> •ost of PA 
in ~ater 1s assoc1attd ~1th part1culatP •atttr, p1rt1cularly 1n conta~1nattd 
environ~pnts. In pristint artas. surfact wattr( groundwlttr and seawater ~ill contai 
< 0.05-0.1 .•icrograMs/~ <ug/Ll tqtal PAH. Tqta PAH cqnttnt of org~nis•s will v1ry 
so•e~hat ~1th thp sptCltS, tvtn 1n uncontaMlnattd pny1ron•ent, typ1cal valuts for 
•ussels I< O.S-1.0 •glkg dry wtight> and fish << O.Oz<O.OS> •glkg dry ~eight>. 
Pot•ntially carcinogtnic PAHs usual~y constitutt < S-20% of totl[, benzo<a>pyrtnt < 
1-51. PAHs art ••ta~oliztd by ctrtain bacttria and fungi, ~ost groups of invtrttbrat 
ani~als and by fish. Mollusks <snails and in particular •usstlsJ show Low activity o 
th• ntc•ssary pnzy•ts. Fish rartly sho~ •ort than •odtrat• pxcess conc•ntrltions eve 
in contaMinattd Pnviron•tnt, whtrtas PAH in •usstls and snails May reach 3 orders of 
•agnitudt higher conctntratlons than tht 'nor•al' ltvtls; crustacea having 1n 
int•r•tdiatt position. Half-livts of PAH undtr txppri~tntal conditions havt been 
obs•rvtd to bt of tht ordtr 1-4 ~ttks in fish an~ •usstls <fastest r•leas• f~o• 
fish>. OrganisMs with no or littlt ••tabolic act1vity <•ussels> 1 which at the sa•e 
ti•t havt a long history of contaMination, •ay sho~ slo~tr purirication. Acutt 
toxicity is.•qdpratt.fn tht.stnst that ~tthal.conc~ntration will be,.,. ir:t naturt, 
tvfn in rtClPltnts wlth a h1gh PAH load1ng (Oll sp1lls rppresent an t•ctptlon>. 
Although •any individual PAHs havt shown tfftcts on growth and cell division in tht 
1-100 ppb rangt, constqurncts on tht co••unity ltvtl has been difficult to 
d••onstratt. {Set also W89-11013) <Lantz-PTT> 

SURVIVAL AND ACTIVITY OF STREPTOCOCCUS FAECALJS ANO ESCHERICHIA COLI IN PETROLEU"-CONTA 
"INATED TROPICAL MARINE WATER$ - W59-0928S 

Do•ingo, J. ~. S. Futntes, F. A. Haztn. T. C. 

;~~:r~~:·2~:~tP~~~~!J~~a~~~~i~; ~~~ti~ 6H,:fih 4 ~.~v~t~-~~!nt! 9t::2~s~ 1 ind 1 R~~B1o~~ an 
OOE cortract D~-AC09-76SR00001. JOURNAL ISSUE- w2209 CORPORATE AUTHOR<Sl-
PuPrto Rico Un1v., Rio Pitdras. 1tpt. of Biology. NON- 036-0010-8368-J 
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1ht 1n sitJ survival and.tttiyity of StrtptotottU$ ff•c•lfs and Eschtrichi• coli ver 
stld td us ng atabrant d1 tus101o ch••btrs in trop1~1 aar nt ~•ttrs rlctiv1ng Qll 

!t intr) t flutnts[ Prott n Jynthts'tc ONA synthts1s. rtspiratlo~ Qr tritnta~lqn, 
M •rtductd Ptr tt l. and A

1
tP.ylr tt ~trt ustd t~ 'tasurt physfoloa ,. attlvlty. 

ell dtnsititJ dttrtastd s ~n1 cant Y. oyer tfat ft both sifts tor both • faecal,, 
Jnd E. colit' ho~tv•r. no s1 n1f ca~t 6iftertncts 1n s~rviva pattern ~trt observed 
bttwttn s. attalis and E. ol , Dlff,rtntts fn prottln synthtsl~ bttyltn tht two 
~•rl only observed at • S\U y s1tt w~lth.was not htiVlly oiftd. • col ~•• aor 1 act \' fn protein synthtsls and r•st1r1t1pn thfn ~. 'f'Cflis at oth o ltQ •nd 
uno 'l sitts· tnd tht percentage o th

1
e t. co i po~~ atio~ t~at vas resp1r1ng was 

\ign t cant y higher than s. faecal s tr•tnting ct ls at both sites. Hovtvtr, S 
'·~t•l t ttlls Vtrt Tort lttivt 1n DNA JYnthtsis an hiQhtr in AlP content than e. 
'o ~e ls tt both ' tts. Although ftCfl str•ptococci hivt bltn suygesttd as • bette 
in tator o ftcal contaaination lhan tea co ifor•s in aar nt ~· trs, fn thls st~d 
both E. col and S. tatcalis surv1vtd and re•• ntd physiolog cally act1ve. (Author s 
abstract> 

['fEtTS Of INGESTED CRUDE AND DISPERSED CRUDE OIL ON TMER"OREGULATlON IN DUC~S (ANA~ 
PLA1,RH,NCMOS> - W!9-09361 

Jenssen. B. "· 
Environ•tntal Reitgrch ENVRAL~ Vtl. 486 No. lf p 49·56, F,bruary 1989. 2 tab. 27 ref 
J)URNAL ISSUE- wzz 9 cgRPOMAT AUTH R<S>- rondhti• Un1v. (Norway), Dtpt. of 
Zoology. NtN- 36-001 -8293-

lht tfftcts of oil polluliqn on adult \tabirds art divided intQ two categories: 
da•age caused by tht tox1c1ty of tht o1l, and d•••gt dut to •fftcts of ofl on the 
plu•agt lnd in turn on tht htat ba~antt. Thtr•ortfu atorl tfftcts of ingested doses 
of Statf ord A crude oi~ and of th1s oil •i•ed wi h tht ais~ersant finasol OSR-5 wer 
studied n advlt do•tstlc ducks <Anas platyrhynchos> exposed to a•bitnt tt•peratures 
of 16 C and ·17t Tht data Jhow that ingestion of both the crudt and the 
oil·disperstnt alxturt resulted in an·increased bodr ttaperature dvrinf exposure to 
tht low aabient te•peraturt <-17 C>. Ntithtr conta•lnant had any tfftc on body 
tt•Ptrature during txpqsurt to 16 C. ln,tstion of tht confa•inants had no efftct on 
•ttabol c htal product1on ·~ either ••b tnt tt•pertlurt. ht breast skin tt•perature 
of tht ducks n both conta•1nattd groups was Jigni cfntly decreased vhtn tht dutks 
wtre exposed to tht lQw ••b\tnt tt•ptraturt. hls nd fltes that tht tncrtast in bod 
te•perature observed 1n tht conta•inattd dycks at tht ~ow a•bient tt•ptratur• is due 
to an increase in peripheral vasoconstrict1on. (Author 1 abstract> 

EfFEtlS OF QATAR LIGHT CRUDE OIL ON THE SALl"ARSM CRAI SESAR"A CATENATA AND ITS 
I"PLlCAliONS IN THE fiELD: TOlltllY TO ADULTS AND LARVAE • Vl9•09597 

"•lan. 0. E. 
SQuth African Journal of "arint Science SJ"~E7. Vol. 7. 
36 ref. JOURNAL ISSUE- w2209 cgRPORAl AUTHOR(S)• 
Africa>. Dept. of Zoology. NON- 36-001 -8061-6 

p 37•44 1988. 3 fig, 1 tab. 
Port Elizabeth Un v. <South 

Tht toxicity of Qatar Light crudt oil to adult and larval Sesar•a cattnata w•s 
dtttr•intd under d fftrtnt ~onditions of ttst solution preparation. vaforat1on of 
tht oil tnd it' w•t•r-solublt fractiqn <WSF> Ttrt st~ditd and an est •• t aadt qf oi 
content in artific al burrows ap~rox1•ating f eld volu•ts. In tht tlptr •tnts w1th 
adults, whtrt crude oil was addtd to tht surface of tht vattr anJ WSF .was nQt 
rtntwtd. Sol aortalitY. was not obtained bvt tht crabs vtrt sub-lethally affected 
<righting response ana tscapt atchanis•SJ lhtst sub-lllhally affecttd cr,bs usually 
rtcovtrtd afttr 1 ftw hours as tht VSF OT the crudt o escaped rapidly r~• tht 
seawater. only 3ZI rt•afninl afttr 24 h. 1n tht t!,tr •{nst vhtr• tht t•Ptr •ental 
solution vas renewed every hours. tht 2 •h and 9 •h l 0 va ues vere 12. and 9.2 
•tiL. Ecolo,ical toxictty <aniaals affected{ not k lltd f'' n all casts lover than 
ac~tt toxic ty. larvae btinf auch eort stns tive than adl ts. In tht tvtnt of an oil 
spill. tt ts unlikely thal ht oil in tht stawattr conta ntd in tht crab burrowf wil 
reach tht hfgh conctntrat ons required to product death n these crabs. (Author s 
abstract> 

M,DROCARIONS IN "USSELS AROUND THE CAPE PENINSULA. SOUTH AfRICA • W89•09599 
"•son, R. P. 

South Afri(an Journal of "•rint Scitnct SJ"S27t 'ol. 7Q ~ 139-151# 191!, 9 
lab, 19 rtf. JOURNAL l$SUE· w220Y CORP RAT 

0
AUTHS R S>• Sta ishtrltS 

nst •• CApe lovn <South Africa>. MDN- 03 -00 -ao -
fig. 6 
Researth 

Two s~rvtys of Pttroltua hydrocarbon ltvtls in aussfl' around tht Capt Peninsula 
r vt d that harbors ar tht • jor ret of pttro tua h dro ar ons. Other 
st;nf tcant sovrcts art tndustrfal elY~utnts and stwa,t. 7tvtf, tn eusstl tissyt. as 
deter•in•d by rluortsctnce spectroscopy. ranged fro• o-1ao alcrogra•lg dry ~tlght a 
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tht rtlativtly u~oolluttd $itts to SOOO •icro,re•lg at sitts insid~ Capt To~n Harbor 
Gas thro••toQrtph1t tntlySlS,Of so•• qf tht s •olts rtvttltd • Sl•lllr trtnd rna 
tonttnttttio~ rtnQt end provldtd quellttti~t nlor•at14n on tht typt of pttro ·~· 
hydroterbons ortsint. B•s•d on tht rtsults of lhtst survtys and prtviqus ~ork, 1t ;~ 
possiblt to dtttr•int Jn ecctpteb • conct~tratton in •usstl tissuQ ~h1ch rPfltc;s 1 
corrtspond1ng ecctpteblt ~•ttr conttntrttlon of Pttroltu• hydrocerbons. (Author s 
ebstrect> 

~A~~8~~~~L EffECTS Of A "AJOR OIL SPILL O• PANAMANlAh COASTAL "ARINE CO"MUNlllfS • 

Jackson. J. B. C. Cubit. J. 0. ltlltr. B. 0. Btti~t•. Y. Burns. l. 

~~j;~i~ ~~!St~·w~~b~ 243 to"0R~OR~ff
7 'u'M2al<~t! t:?~~~~"~•n'T~~pi~alii•s~a~~~·~~:t~~'· Balbo• t~•n•••>. MOM- 3&-o6~o-a6 9-0 

ln 1986. •ort then a •illion littrs of ~rudt oil spilltd in~o • co•pltx rtgion ot 
•angrovts. JttQr,ssts. end cortl rt•fs Just tt't ot tht Cer1bbt1n ~ntran't to tht 
Pan••• Ctntl. This ~•s tht lergtst rt~ordtd sp1ll in~o coa$tal htbl~tts in tht 
tropicel A•trices. "•ny popylet1ons of plants end an1•als fn both o1ltd and unoiltd 
sitts had bttn styditd yr•v1ously. thtrtby providing an unprtctdtnttd •tasurt of 
t~ological verittlon b• ort tht spill. Doc~~ntetion of tht sprted of oil and fts 
b;ologicel Tfftcts bt,tn i•••dftttly. lntt~tldal •angrovts. stegrassts. alga,. end 
assoc1attd nvtrttbrt ts wtrt cqvtrtd by 01l end dita soon afttr. "ort furprisingly. 
t~tr• was elso txttns vt •orttllty of shallow sybtld•l rt•f corals end fnfeuna of 
stagrass btds. Afttr 1.) ytersf only,._. orgen1s•s fn er•es txpostd to th~ optn st• 
hav• rtcovtrtd, lh• rtsponst o organ,,., to en qil spill. or eny o~htr ••lor 
di~turbenct. ~lll dtptnd on tht condit1ons fn wh1ch thty nor•ally l1v~. "ortov•r. t~ 
su1l• of organis•s eblt to suryivt undtr con~itions of chronic pollyt1on, end thtir 
r•s1stanc• to furthtr strtss. s typictlll dlfftrtnt fro• ~htt 1n s1•iltr unpolluttc 
~abftats. "uch of tht rtgf~n has bttW subi~Cttd to hu•an dlsturban~t. btginnlng ~1t~ 
d•cadts of txcevatlon. dr•dging. and ltndflllfno for tht constru,tlon of th• Pen••• 
Canal and tht City of Colon. drein•t• end spreylng of ••narov•' tor •osqutto ~ontrol 
~onJtrvction of tht r•f1n•ry end 1 {ertt ~·••nt p{ant on {andflllf • ••1or oil spill 
1n 1966. end unkno~n ••ounts of chronic 01l poll~tion fro• tht rt intrr tnd ~hips 
passing to end fro• th• Canal. It is • •••surt of tht stytrity of ~ht 1986 01l spill 
tha~ tfit biological cons•Qutncts ~trt so dtttcteblt dtsplt• this h1story ot 
•nvlron•tnttl tbust. (Oorfa-PTT> · 

POLYCYCLIC ARO"AlJC HYDROCARBONS 1~ PERtH CPERCA fLUVlAllLlS> fOLLOWING AND Oll·SPILL 1 
VAASA ARCHIPELAGO. FINLAND • Wl9-09717 

Lindstro•-S•PPt. P. Hennintn. 0. Tuo•in•n. J. Pyysalo. H. 

lo•icological end Environ•tnttl tht•istr~ TXECIP. Vol. 19S No. 1-2. o 13-16, 1989. 1 
tab. 7 r•f. JOURNA~ ISSUE- ~2 09 t RPORATE AUTHORCS - luopio Univ. (flnland). 
Otpt. of Physiology. NON- 03 -0010-1 42-0 

Oil conte•ination of tht lo,al ff$h <p•rch. Ptrce fluvietilis> ~·s dTt•r•intd 
following and lutu•n. 1914 f~tl oil lttkagt o~•r In tr•• of 1500 k• n th• YtiSt 
Archiptlago. Gulf of lothnia( finltnd. froztn •usclt and gell ~ltddtr s••Plts ~•r• 
ustd for analysis. ffntl ant ysts ~-.r• •adt using high r•solutlon ges 
c~ro•atogrephy-•ess sp•ctro•ttry. Th• totel polycycllc •ro•etic hyarocerbon <PAH) 
ltvtls found ln ell •uscl• s••flts wtr• lo~ corrtspondinl ~ith tht nor••l bt~kgroun 
l•v•ls of tht •r••· Tht b1l• o tht otrc~. 'owtvtr. sho~t incr~astd PAM ltvtls. but 
tht conc•ntretions did not. follow t~t liS chro••totrephic prof1l~ ot tht $Pilltd 
oil. "ost lfktly. th• fish accu•ulattnl tht •o•t PAR dld not $urvlvt end tlsh 
cepturtd for th,s study w•rt thost ~ t only •inor conctntrations; e£so. tht cold 
cll••t• ••Y htvt htd en •ff•ct on th• ytt spilltd by clu•ping it. dr{vfng •ost of it 
a~•Y fro• tht study ertl. (fritd•ann-P T> 

EVALUATING ECOSYSTE" IESPONSf TO TOXICANT STRESS: A STATE SPACE APPROACH - Wl9-10063 
Johnson. A. R. 

~=~tt~~·~t~~ ~of:!~1~fl~ J~ft:::r~:,:~sJ12:•0t~li.
10~t~7J!tf!'J·4A'tfr!cfg ~:~~·&~Et~~ntr•c 

0£-ACOS- 40R2 400. tOURNiAL l5SU£• w c 9 C ~POA0A0 UTHOR ~)- Otk lidgt Nttiont 
Ltb •• TN. £nvfron•tnt• Sc tncts Dlv. •DN• 36- - 601-0 
Within • stat• spect r•prtstntation6 ta, r•soons• of en tcosystt• to 1 Dtrturbing 
influtncc. such as a to•icant cen • lt~w•d 11 1 d splact•tnt of th• atett v•ctor 
awey fro• i.ts unptrturbtd tr•l•ctory( •ts approe'h was ustd to enelyz• d•t• tro• 1 
study of tht rtsponst of t•Pfr1•tnta fOnds and •fcrocos•s to c~ronfc eddftfons of 1 
co•l-dtrivtd synthttic oi • cosystt•·ltvtl rtsoonst Sijrf•c•s end dos•-rtsponst 
curvts ~trt d•riv•d bes•d on t~• av•r•t• J•P•r•tfon (distenct of displ•c••tnt) of 
trpostd tcosystt•s rtlttiv• to controli. ranstor•etion of tht dltt prior to tht 
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~alt~lation ot st•t• ''''' displac••tnts is an i•portfnt IIPttt of tht an•Lysia. A 
~ahalanob1s transtor•at1on vas ~sta or tvo,rtas,ns: 1) tht trlnsfor••4 data are 
thtn un~orrtllttd· so that a aisp •~•••nt o • 1 ¥tn •tJnitudt ' assoctattd with a 
~n1que probab l tl of ot~urrtntt n tptndtnt of irftt n1 and ) tht transforTed 
aata art stan ard Ztd rtlativ' to t t,var1anti o tftt

1
con,rol;· ht rea~lts exh bite 

patterns analo'o~s to those obstr¥td ,n clasi ca tox cology •1•d on organis• 
response •nd c ~ld be used to Gtfint acttP.t• t 'fPosurt c6nd t ons. tftt ttete space 
fpproach dtscr btd P.rovides a CQh,rent an~ i tct vt frt••vrrk or sy•~artzing a 

arQt •ultivar ate ij•t• stt. •na l should t ot I'"''' ust in prov1d1ng botft QVa{1tatfve.tnd 8~tnt tativt dtscr Dtions o the t~avior of ~trturbtd ecosystt•s. 
{~tt also Wo~·\0 4Z) Whitt•Rt1••r·PTTl 

~i~u2t.S~,t=0~h·~AlY~~iioC~~l0c~tf•~I~l~k~U~lSi,!iat:t> To DELINEATE ZONES Dt 

tinlin. R. ~. Mughts. l. J. Anzzolin. A. I. 

A·~~:,G~·~:~~d·~;\t~d~t;~t:'"Jl~oV4a'!'~d,~t!~?i'12Afllri§•~ft~c~·~lf! 0 ' 1 ~a~~~iL 1Y!sue-
w 0 fORPORAtt AUtM6R<S>· Eng1nttrlng tnttrpr ts, nc •• Mor•an. OK. NDN-
0 - 0\0-151\•b 

A significant DOttntial for tht follution of fres~·vattr IQ~iftrs exists d~t to 
c\lf1eld vattrflQod oper,tion~. ht sourc•t I' 'ltentfal potlutton are surface 
spills. • lack of ••cftani~al 1ntegrity of n tct on vtlls. and •proDtrly plugged 
vella vhtth art in co•aun1cat1on ~ith tht n •ct o~ aont. Surface spllls ere 
relatively tasy to detect and control.JProc• ur•f tor c~tcktnl the ••chanfcal 
integrity ot a properly constructed in tctton we l are availa Lt. "akin; e 
dtttr~ination in t~• abstnc• ot tood ttcqrds 11 to w~tthtr or not a vell ts 
iavroperly plugged. providing a conduft tor tht vertical •igr,tion of foraation 
br1nes fro• tht production zone to shallower fr•sh•wattr aquiftrs. fs very difficult 
Electrical surface geofhlsical ••thods otftr consfftrablt pro•tst in d•ttcting the 
•ovt•tnt Of for•ation lr ntt into frt,S~·vet•r I'Ufl•rs. throug~ t•frorrr y abandoned 
X~dt!~''::u:~~~·".;~.~o~~lru~T!,'YEllif>'C:Chl:.~·.,~tt:~t~~·to~:~.r;h.•:r::~~~: of 
ano•alits resulting fro• tht rpvard •ove•tnl Of for•at~on ~rints through i•properly 

·pluQged yells. the pri•ary ob tctfvt in a C "AT survey 1s to provift fP.Partnt 
rtslstiv1ty and the phase ang t btt~ttn the •L•ttric fnd ••tntt1c ft ~~ over a 
prospect area. t "AT has tht advantaf'' of t•ct lfnt attral resolution. good depth 
ptnttrttton <a k lo•eter or •ore) an 11 re et ve 7 fntxpen,ivt. The freQuency and 
rtststtv ty of the subsurface contro tht deDfh o p•netration T~• lo~er t~t 
frtQUtncy. tht dttptr tht Ptnttratfon.,A C~ l~rvey Wll ryn 1n an otl•producing 
field in east central Okle~o••· v~fc~ 11 cfrrtnfl7 fn wettr LJod and has aany 
abandontd and apparently t•properly plugge vel s. ~• y•t•r n tht Va•oosa aQuifer 
undtrlytng the study area has 1 high thlor dt content. he ob tctive of runn1ng the 
CS"AT survey vat lo locate suspected t~·reststtyfty ano•altes due to for•atton 
brines tn tht ytc nfti gt f•proptrly P Ulltd vtlls and to atte•pt to aap their 
••tent. <Set also W89-1 1S3> (Author's 1 itratt) 

NATURAL OlL SEEPS IN TME ALASlAN ~ARlNE ENVlROMNENT • Wl,•10309 
lttktr. P. R. "antn. C. •A. 

Avlflt~lt !roa lht National Tt\hnical lnfor•at~yn Seryict~ S~rin,fitldA VA 22161. as 
~· :2tfZ~ •. ,~rf~;.'~g·:!b~0ts4nr:f~•r c'B~ANtL i1£ur-c~J 1i •· co~JARAffo~~fH~:Is>-
Bil-SSfA-Y!It~as•rvice. Ancftorage. Al. Ocean A•••••••nts lv. NON· 

"•rint and coastal oil •••P• in Alaska and lhe effects ofrchronil oil polluti9n on 
Arctic •arint biotic co••un1tits and tcolol caL frocesstJ. art d lcussed. Of l9 oil 
setpagt fr••• reported along t't Alaskan c ast. 4 aavt teen con r•td as containi~g 

'

clla{ o l steps. Large areas ot coa•t•l seepage •••• ~etn idtnt itd in the central 
u of Alaska and Arctic regions Whtn , .. pared to knovn 't'''J' rates on tht 
a fornia coa,t. t~t a•ount of otl tnt•rtnl t•e Alaska ••r nt nviron•ent fro• know 

coastal tttps 1 probably r•t'lr s•a l. Als • t•• oraanic tnrtc~•ent of the benthic 
~·••unit '' f••onstrattd at a fforn •.••e,• • lhf n t be f' tvid•nt at Arctii sttPs 
'ectu•• of 1 ower 'tt• of oi .,radat,on n t• atftr. 0 l released in tht rctic 
wo~ d t•f•ct t~t pt atic. 1ntert dell ben1thtc and ln tr•lce 'J~it•tt· T~t undtr•itl 
••• tat s t~t .,,, tcuttly vllntrab •· ae tot,nt a •• tts or of to interact w t 
t'• co•ponents o fhts coaaun ty for •.Lenlt'~• t •e su tfcient to lot• that port o 
of t•• total ann~• producttv tt t•ntr,~u~ d •7 t• 1 co••untty. 1ht pet•gic 

tnv ron•ent fs tAt least vulntre~ t· 1•1 ncrt•••d 'frsfstenct of tht otl and the 
one '•n•rftton tt••• ot ••nt spec •• o Arct c aoop ankton w Ll confrt~utt to an 
ncrt std •pact. as coa,artt to •ore t••'t'•tt •tttrs. but t~t tt•i arfti's 1n the 

distr butions of t••p•r• t and Arctic IPfC 1' nd catt t'•f the •P•tt vould not bt 
significfntt Tht •povtr ah••nf of hff~i at tude ntt{t da aonts vou d alleviate th 
tapact o o l on these areas. ht b•n h t ~~~ftat ••~1b ts tht potent al for chronic 
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Analyses of dis•olytd inor,anic constitue~ts in tht cont••tnattd zqnt tt tht •••idj} 
"\nntsota( rtstar,~ sitt 1 ow lhat sig~ifiCfnt lo'k-watt( nttrattlon i• occurr1ng , 
rtspons- o or,anic conta• nat on (crual oi JP ll>, Do•tnant ;eoc~t•ic•l proce1•e• 
wert dtte(•ine trQe tht Qtntrfl •t~tra OJY· bu k·•lntral che•lltry and ;vrfact 
•orpho ogiel o nGividuai Ira ns of •e i ent colltcttd fro• tht wa(er \1 lt at the 
~itt. LaQoratQry t•oeri•tnt vert us~a to 1nv••tf;ate a noyel organl''''l ca 
inttratt1on 1Gtnt1f,td at t • s1tt. ptical •na scanning eltctr~n • ,ro,cope <SE"> 
seGi•tnt •intralogf troduced loepara lt results, showing t~~t t~f retat1ve •inerfl 
abvndancts do nlt i ffr s1on f1cant y bet~ttn sa•plinl pt1nts a ona Iht plu••· he 
bulk che•iitry s • r y tons sttnt own t~t pluae aai • re~~~ lttn n iron-oaidf 
ptrttnta~ts, wh ch art elevated at s teslclos••t to ~ht o l pool, ind catt possib e 
prt,ipitition o an unknown

1
iron phase. ht sur ace t•t~rts of 1ndiv 'ua sand 

~rain\ fto• eat~ sa•plinl 1 te ¥ere ••a• ned us nf S ~. Qutrtz grtins roa 
unconta•inlted backlr,un ocal1ons biYt surface '•turtf indicative o recent 

'

latial or ~in, ., i Ira ns ro• wit~1, tftt oil Oody. n contrast. Qvartz gra;ns 
ro• s••P na points • td ate y dov~fra itnt fro• tht otl body show clear evidtn,, 

of rapid chelical weathering. r''1P• al on of silica oc~urs on Quartz grains 30-50 
down;radient fro• tht oil body. ~~ora n•surfact analyl'' 1ndic•t•d a significant 
interaction bttif'n dissolved oryanic ttrbon 'entrattd ro• the degradation of oil 
and the •olid s icatt phases. S •Plt dissol~ ton tiP.tr •ents showed that dilvte 
organi' atidl d IJDlvt quartz far •ort rapidly then ~ots purt water at neutral pH. 
(See also W!~-1 313) Rochtlttr•PTT) 

tO~PJSlTlON AND FATE OF H1DROCARIONS IN A SHALLOW GLA(JAL•OUTWASH AQUJFEA - W89-l0338 
Baedetker. "· J. tozzarelli, 1. "· Hopple, J. A. 
lN: u.s, Geological SurveY Proor•• on loaic Waste--6round•Water tonta•ination: 
Pro~eed1ngt of the Third Ttchnl,al "••tingi Pensacola~ Flori~~~ 8trth 23-27, 1917~ 
~~~~~a~lt-23~1-~~~k~ ~~1.openJ~u~:Ar'fJ~~E-e~ii8S· usc~A,S~~Tl ~3~HoXT~r~r~.~?o,~~~~ 
Survey. Reston. VA. MDN- 036•0010• 335·1 , 

Crude oil et t~e water ttblt of a shallow aquifer in tlttial outwa•h near Be•idji, 
Rinne5ota. ~as rtsulttd in a conteainanf pluat downgrtg1ent of the oil body. An 
anoai' plu•e hes developed under tht oi and extends 9 • downvradient. Several type 
of atids and phenol were found in water fnalY.Itd ty an tthtr•eatra(tion t''h~;que 
The high,,t concentrations of fcids art, ••ta1att y downgraditnt of the oil body tn 
the anoxic plu•e. Acetic ''id 1 lht ,.,n aliP.hat c •onocarboaylic ac;d and its 
concentration i• bttween ZO and 130 • crograa/L in tht anoaic plu•e. Althou,h­
higher-•oletular weight hydroctrbons <treater then C10) fro• crude oil are ound in 
water only where the water is 1n contact ¥ith stdfaent containing oil or an oil fil• 
these hydrotarbon• art found on sediat~t further lown,radient. Wlthin 65 • of tht 
source, the concentrations of hydrocarbon' in ''8 ••n decrease by a factor ~, 1000 
to levels of naturally oc,urrinl ~ydrccar ons tl nanogra•/g sed~aent). The att an 
•ove•ent of hydro(arbons in • 1 allo~ a,~ ftr art controlled by teveral retct on1 en 
proces•e•, including dissolution, 'olat l zation, and sorption[ The selective re•ova 
of hydrocarbon• and tht rr•••nct of tht products fro• eicrobia processe• indicate 
that gtaradation i• a •a or •echanis• for the attenuation of hydrocarbon•. (See also 
W&9-l 313> (Aochesttr-PT ) 

~lCROBlAL OJlOATlON OF PETROLEU" VAPORS JN THE UNSATURATED ZONE - W89-10339 

Hult.".F. 
lN: u.s Geological Survey Proyr•• on loaic Waste·-6round-Wtttr tonta•;oation: 
Pro~teding~ of the Third Techn c'l Rttt1ng, Ptnsacolaf Flor1dJ' ~trth 23-27. 19J7~ 
AVtllable ro• Books and Open f1 • leport ~•ction£ US S, Boa ,4 5. Denver. co 0,25 
1~!7. p t- 5-t-26. J8URNAL IS UE- WlZ09 COR~ORA E AUTHO (S - 6eological Survey 
St. Paul. RN. MDN• 36•0010• 334•0 

Tht lon9·ter• fttt of •tny organic groundwater contaainants is controlled by 
•icrobially ••dieted o• det1on. Conversion to cerbon dioa1dt of petrol,u• vtpors in 

f
ht unstturattd zone ~as b•tn docu.e9t•f at f restart~ sitt near lt•idJ1, "inntfota. 
rudt oil spi ltd t~tre in 979 and 'tf loat ng Tn t~t ¥ater tablt about 8 • bt ow 
and surface n a lla'1'l oltvas~ IQU er. T~t o l is d111olyfnl 1n tht •oving 

l
round¥ater and ve ortztn~ nto t~e unsaturatfd zonf• T~t oil i btco•1ng denser, 
ort viscous. and itPttt• n fO.PTundt vtt~ ow eo tcular wtiJhts. Aroaatic 

co•pounds preftrtntia y isso Yt n fft• lrovndwattr( v~•r••• lktntl of '9aparable 
•oltcular weight part tlln to tftf soi ta 1 tal taep ts analyzed 1n a •ob1lt 
laboratorl t•Ttdiatt y a ttr col tctionf us1nl fUltfl t•coluan gas c~roaatography and 
fla•t•fon zat on. p~oto· oniaattyn. an t~tr al•(o~uct1,it~ detectors to Gtttr•ine 
tht concentration of Tethant, ea or al P~ftfc fnG ~roaat1~ ydrocarb9ns oay,tn, 
carbon dioxi,t. Jnd n troeen. O•YJ•n ts - tfua nt~ t•nvar Jf• the lana 1ur act and 
f' used by • crobes in tftt unsatu ated 'Tnt to ox. 'e vo at • ~ydroc,rbons that ar 
diftusin9 upward fro• tht oil and conta• nattf troun vater. ht partial pctssurt of 
Olygen d,creases fro• l1 both nrar and SUr aft an tt th' wattr tablt 70 • 
down9raditnt fro• tht loattng oi • to ltll t~an 0.0 •••d,attly above tht floating 
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tnd thtir hlghfst toncfntratjon~ wtrt: btnzfnt (120 lftrogra•sll (ugll>>; 
1,2•trans·diCh orotthy tnt <Z)7v0 u;IL>: xy tnt5 {690 ug/l); vinyl chlor1~t <40 
ug/L}; •nd thlorot~hant (8 ug L>. Bistd on tht Phast ll Statt 1 tonfir••t1on Study 
t~t follo~inf tont\Usions hayt bttn drawn: <1> aro~n~wattr occurs undtr vnconflntd 
wattr tablt 9ndit1ons in dtltait sands ~~ich undtrltt tht fOTA/Old Lanatill. 
Groundwattr low ~ithin tht shallow loceltZtd wattr tablt is gt~trally to tht nQrtt 
and northeast; <2> • strong dQwnvard hydr,ulic graditnt qccurs bttwttn tht $ha~lov 
v•ttr tablt and tht st•i·confin,d to conftnt4 wattr wjthtn •ht undtrlying glacial 
t1lls and btdrock6· (3) Ltvtls ot to,•l volattlt prio~tty pollutant orgtol'' wtrt 
dtt,tttd at tht F TA/Old Landfill Sttt ranging tro• ug/L in BP-Z to 3580 ug/L in 
BP- • Thtst r•ngtl do not includt trac' ltvtls < 1 fg/L) of various co•pounds fc 
which quantiftcatton coul4 not bt prtcistly ••4•: C4i urfact vaftr sa•pling in anc 
aroun~ tht FOTA/Old Landf1ll and th• tonstr~,tton Ru~b t Landtil h•s rtvtal~d 

. li•it'd i•pacts bastd upon the prestnct of fPA Priortty Pollutant Ltst volatllt 
organtt co•pounds. <Lantz·PTT> 

THREE·PHASE fLOW ANALYSIS OF OIL SPILLS IN PARTIALLY WATER-SATURATED SOILS - W89·0824~ 

Lujan·Sitrraalte, t. A. 

Ayailable fro• Un~·$~rsity "icrofi\•s lntt~nationtl. 300 N. Zet~ Rotd. Ann Arbort "; 
48106 Ord•r No. 7657. Ph.D. D1ssertat1on. 1985. 132p, 29 ftg, 3 tab, 120 rtr. 
JOURNAL JS~Ut· w2 CORPORATE AUTHOR<S>- CQLQrado State Univ •• Fort Collins. 
Dept. of t1v1l Engtntering. NON· 036·0010-7137-8 

A •odtl was dtvtloptd of tht flow of thrtt•pha't i••isciblt flyids in partial~~ 
·vattr•sa\urated sotls. in which th' •ovtMfnt of oil afttr • sptl~ can bt predtcted. 
Stnsitiy1ty anal~sis showtd that atr conftnt•tnt dqts not signiftcantly rtduce tht 
oil inftltration ratt. Thtrtfore, • two·phast vers1on of tht Galtrkin linitt tlt•tr 
progra• OILSPL could~~ devtloped. Tht thrtt-phast •od,l wQyld bt ustd for situatic 
tn which tht changes 1n air pressure and flow play • stgniftcant rolt, Tht 
difficulties of st•ulating tht advanctMtnt Qf an oil front in soils w1th values of 
le•bda grtattr than fivt should not bt • ••lor restriction of tht ust of the 
nu•trical •odel. givtn that •ost spills havt laMbda valut, of less than four. The 
nu•trical •odel O~LSPL should provt to b' htlpful in prtdt~ting tht rtspQnse of oil 
to divtrst condit1ons such as • fluctuattng wattr tabltf atr or wattr inJtctions, a 
rein; as wtll as to tsti•att the ti•• rtqutrtd for tht ront to reach the wattr 
tablt. <Cre••ins·AEPCO> 

SUBLETHAL BIOLOGICAL EFFECTS "ONlTORlNG lN THE REGION OF SULLOM VOE SHETLAND, JULY 198 
• W!9·08544 

Widdovs. J. Dixon, 0. Oonkin. P. Evans. S. V. Lovt. 0. 

Availablt fro• the National Tt~hnical InforMation Stryict• Springfitldi VA 2~161, a 
P888·14790S. Price codes: EOS fn gaptr copy A01 in •fcroricht. ~arch 987, 19p, 3 
fig, 9 tab. JOURNAL ISSUE· w22 9 tORP6RATE AUTH8R(S)• ln$titutt for "arint 
Env1ron•ental Rtsearch, Ply•outh <England>. NON- .36-0010·6844·6 

Tht overall objec~ivt of the field prq,ra• is to ~st tht ~o••on •usstl "~tilus 
tdulis, as • sentlntl organis• to •onf or tht lubltthal biological efftcts of oil 
eollutton in tht littoral environ•tnt n tht v cinfty of tht oil ttr•inal at Sullo• 
ot in ordtr to dtttct any efftcts of ind~strial actiy ty 1n tht area. Howtvtr, th 

198& •usstl '••Plts provtd far fro• fdtal for inttrcalfbration Qurposts dut to the 
lov levels of petroltu• conta•ination and prtstnct cf biogtnfc lnt•rftrtncts. 
Ntvtrthtltss. •usstls fro• Tanktr JtttY. 3 wert thT •ost conta•inattd, and those fro 
Glu~s Vot tht ltast conta•inattd. Tht ~tgrtt of o l conla•fnation of lhf littoral 
tnytron•tnt around Syllo• Vot appears to havt dtclintd betwttn Jutt 19e~ and Jyll 
1986. Th•s• obstrvattons apptar to bt in agrtt•tnt wfth t~e rtducttqn tn quantltlts 
of crudt ofl sQfllfd at the Sullo• Vot oil ttr• nil during lhis ~tr,~d. Howtvtr, a 
co•plttt stt of Su lo• Vot oil 'ollutton rttort' s not av~ lablt ft pr~s~nt 1 ta\n• 
Taing. tht •ost conta•inattd sf t •tasurtd n 1 I • follox ng tht BP V1s1on sptll 
had considerably lower l•vtls o ~onta•inat on n July 19 tf •••• 201 of 1985 
v•luts>. thit de•onstratts tht rtlatively raptd rtcovtry o contaMinated •ollusks 1· 
littoral •nvtron•tnts, "usstls fro• Gluss Vot and VQxttr Vot continue to havt lov a• 
b•ckground conttntrfttqns ot aro••tic hydrocarbons fn thtir ttssut,. Thtrt is 
generally litt • rt ationlh p bttwttn tht cQnctntratfQns t' aro••ttc hydrocarbonl 
accu•ul•t•d fn th• body t tsuts of "itilus <• susptnsfon ttdtr fn tht surface 
wlttrs) and th• con~tntratfons of Pt rfol•u• hydrocarbons n tht stdi•tnts of Sullo• 
vo•. How•vtr. Garth s Vo• was 1d•nt1 ed as tftt •ost lonta•inattd arta. Studies of 
••bryo and lerval dtvtlop•tnt suog•st•d thet at tht • tvajtd conctntrations of 
hrdrocarbons found n tht vicinity of tht tanktr lo•d ng tttfts (i.t •• at tht lowt• 
1986 ltvcls> thtrt w•rt •••surablt toxic •fftcts which nttd furthtr fnvtstigation. 
<lantz•PTT> 
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fA11 AaO EffEt1 Of 2EJ!OLEU .. M1DROr.AR80NS AND TOXIC ORGANICS ON LOUISIANA COASTAL ENV 1Qa .. EN1S • V!9• 72 3 
tlaunt. R. o. •• rtll. I. P. Patrick. ~. H. Pardut. J. 

1•: Preprintl ot Paptrs Prrstnled at l~e 194t~ ACS Naliona~ ,.eeting. Vol. ?7 No 2 

1°~•1Jllt.
0 f 7~u'~~~'Yl!bE-h:'- a~ry. cSI~oi%VEc~~T~~· s~~c~:~ll·i~~:h~~~~~n6n~~:. ' 98 ' 

aton tougt. t•nttr for Vttlan Resourcts. IDN- 0 6·001~-~ 53-l 

1~• dtg!adation. 1toxitolo'y and }'fnsport of f•tro\tua ~ydrocarbons. ftsticid,s. and. 
,;1Yt!'~~lc~~l:?,cto:~t:~.rgrh~~il :~: ~~=~~:ie~~vo~Ya:t~~~-~=d~~{t:~ ~o~!n~f'Yrand 
pM •••• tapor\ent fectors govtrn1ng tht e~ttvtty of hydro~arbon•degradlng 
a\croorgan1s•t ani substqutnt ain•r•lizatton rates in Jtdta,nt froa Loui,iana's 
taratar1a bat n. eceust the htrbictdes 2.4-D and triftural1n are ain,rattzed or 
degr•d'd et 1 o••r retes undtr anaerobic conditions. s~rface runoff o fhese 
h~rb'!'d' r•t fuel and t~eir incqrporation into anaerobic sediaents v l retard th~i 
degra at1on c• It Yt to degradatton rates of the rtsidues that reaain asso~tated vtt 
up(an aerobtt sq ls. A ttttnt Jtudy on degradation of PCP (a wood pres•r~tng 
co•tound> tol odwtngda ea)or spit\ s~owed t~at degr•d•tion vas.strongly influenced by 
stdtatnt pM an oxf •tion-reductton 'otenttal conq1t1qns. Sedtaent pM ano redox 
potential llso dttt~e ntd t~e r•te o PCB aintr,ltzatto~. Results suggest that tht 
Ptl·degrad "I ai~ro ill popul,qon i$ not coa~qud entHtly qf aerolift 
atcrolrgan $ t.lStd •1•nt condittons in the oxtdtzed surface atcrolayer would 'roao~t 
PCI a ner•lizat on. here are conflicting reports on t~~ tco\ogical effects o toxtc 
organ'' tn LOU sian• tOIJtal •reas. In • recent $tudy tn whtc~ petroleua was 'pplit 
to repltcattd 'ots tn • Sparttna alterntflora salt •a!sh, it was found t~at otltng 
in th• aars~ caUSfd nlo rtductton in aacrophyte productton as coapared with t~e 
non-oiled plott. " s te ttudy vas conducted on tht effects of creosote <a wood 
preservativt) tontaa nation ln a bayo~ aore t~an 10 years after a aa]or spi~l 
occurred. Lev• f of specifi,d polynuclear aroaatic ~yqrocarbon coapounds st 1 ll 
exc•tded sey•r• dthobusand aicrog/g at the aost conta•tnated sitts 1 The creosote 
adwtrsely att•'\' iolo,ital proce,ses in the bayou sedta,nt as tndicated by 
stdiaent oxidat on•redut ion potentta'l aeasure•ents. organt~ aatter accuau~ation 
aeasurtatntt ot •(,.\crlobia enzyae activity. and counts of aetobenthic organtsas. {see 
also V69-07Z3~> i ler•PTT> 

LONG-1ER" EffEC15 Of OffSHORE OIL AND GAS DEVELOP"ENT: A SYNTHESIS- W89-07254 
Soescll. D. f. tabalais. N. N. 
lN: Preprintt of Pepers Presented at the 194th ACS Nation•\ "eeting. Vol. 27 No. 2 
Divi1ion of tnvironaental C~eai1try. Aaerican C~e•ical Soctetl• Washington. 6~. 1981 
p. 4~·86. JOURNAL ISSUE· v2207 CORP8RATE AUTHOR<S>- Loutsiana Untversittes 
"artn• Consortiua. Chauvin. NDN- C36- 010-5152·0 
A syntllesis of I four {tar effort to asseable and understand long-tera environatntal 
effects of offshore oi and gas developaent activities is presented. Of t~e aany 
issues regarding t~e potenti•l •ffects of expandtd offshore dev•lopaent. t~e ' 

'

otential for lon,·tera and insidious effects on the aarine environaent has 
rystrated rttolu ioni A teaa of experts troa t~roughout Mort~ Aatrica provided a 

crtttcal eva Uftton o t~e larye body of nforaation assea~led. A saaller group 
critically eva uated tht tffec s to ldentifl long-tera envtronaental conteQuences. 
Nine t•n•r•l Lony·ttra effect$ wer' identifted as being of priority for future 
inv•s ;gationt~ 1) chronic biologtcal effects resulting froa the persi$tence of 
aediua and ~tth,•oletuler wtil~t ~ldrocarbons tn~ ~eterocyclics an~ t~eir dtgradatio 
products in ted,aents and col envtronaents. (2) residual daaage fro• oil spfll' to 
biogtni,ally ttrutt~red coaaunities $UC~ T' cqastal w,tlands. rt,fs end vegetatton 
beds. (3) etf•ttt of ch•nnelization tor p peltne routtng and navtgation on coastal 
wetlands <4> •ffects of physical fouling by oil of biros. •••••~s end turtt•s. 
especially in 1f1C)itl in whlch 1 large ferctntege of t~e populatton •fgre,ates at 
c•rtain tlaes, ~ t fects on benthos o drilling discllarges accuaula ef hrough 
fteld develop••nt. ) tftttU of productd wattr discharns generated o h~qrt but 
discharged tn\O n••rthore tnvironaents. <7) effects of notse and ot~er phys1cTL 
disturbances on pop~ ations of birds( •••••ls end turtle$. (8) r•duction of t shtry 
stocks dut to •orf•l ty of •g,s end arwae as • result of oil spills and <9> effect 
of .. n-aade utu• ly gravel. stands •nd caustways t~ t~e Arctic on 6tnt~os and 
anadroaous ftsh specits. Sevtral reco••endationl. whtc~ were aade lo guide future 
res,arch. hi¥' b•en iapl••tnted in D•part•tnt o t~, 2 Interior stud es tn t~e Gulf of 
Rexico end ott southern Ca ifornie. (See • so V 9·0 34> ("illtr•PTT> 



NAlURAL RECOVERY PROCESSES OF ~ARI~E SEOl~ENT CONTA~lNATEO DURING OFFSHORE ORILLI~G 
Atl!VlTlE~- W89-07279 . 

Baron. J. A. Rtible. D. D. Thibodtaur. L. J. 

IN: Prtprints of Paptrs Prtstn~td at tht 194th AC$ Nationa~ ~eeting. Vol. 27 No 2 
Divi~ion gf Environ•ental C~t•tstry. A•trican Cht•ical Socttty

1 
Washingtqn. 6c. l9o' 

p. 171-173. 5 rtf. JOU~NAL lSSVt- w220? tORPORATE AUT~8R1Sl· Lo~t~tana Statt 
Univ .• Baton Rougt. Otpt. of Cnt•tcal £ngtnttrtng. NON- 36-0010-~827-1 

Labora~ory tJptri•tntation to dtfint tht ra~t of Stdi•tnt leaching was ~onducttd and 
prtliMtnary rtsults are dtscribe1. In additton. 1 •odtl of tht leaching process is 
descr\btd an~ co•partd tQ tht preli•inary trperi•tntal rtsult~. A prtlt•tnary •odtl 
of the leachtng proctss tndicattd that both naphthaltnt and dtchlorobtnzent would bt 
lost to an ovtrlying ••~tr colu•n within a Ptrtod Qf Wttk~ 6 a ~iftti•t ~onvtnitnt fo 
the erptri•ent, lht Stdt~tnt was also tnoculatt~ wtth antt iottcs to tlt•inatt 
biologtcal acttvity. iht inoculated vas~• vas •trtd •. ~a•pltd for charaLttrization of 
initial ltvtls and then addtd to a rtfrtgtrattd aqyarty• that allowtd •ainttnanct of 
seafloor te•ptr~turt. Tht lt~ching trptrt•t~t was tnittatt~ through the addition of 
salt water to ftll tht_aQuartu•. Tht oytrlytng ~attr vas •t•~d slowlr and reptactd, 
whtn ntctssary. to ayotd devtlop•ent of wattr stdt •ass transfer reststanct. Tht 
~oveMtnt of tht cht•tcals fro• tht stdi•tnt to tht water was followed by analysis of 
vertical cores taken at various ti•t in~trvals. Tht ••asured vertical concentration 
p~ofi~es of tht cht•ical conta•inants vtll bt used to deter•int •ass loss flux as a 
functton of tiw.t. This is si•ply tht inttgration of tht obstrvtd difftrtnce betwten 
the initial concentration profilt and that obstrvtd 4t a lattr ti•t. Since tht 
preliMinary •odtl predicts •ass loss flur as a funcJton of time. it can be ustd to 
co•pare to the obstrved •ass loss. CStt also W89-07234> (~iller-PTT> 

PETROLEU~ DRILLING/PRODUCTION OPERATION ON THE GUlf Of ~EXlCO~ND THE GULF COAST -
W89-07280 

Fang, C. S. 

IN: Preprints of Papers Prestnted at the 194th ACS National ~ttting. Vol. 27. ~o. 2. 
Division of Environ•ental Cht•istry. A•erican Che•ical Society, Washington, DC. 1987 
p 174-175 JOURNAL ISSUE- ~2201 CORPORATE AUTHOR(Sl- University of 
S~uthweste~n Louisiana. Lafayette. Dept. of Cht~ical Engi~etring. NDN-
036-0010-5826-0 . 

The environMtntal iMpact of offshore and onshore petroleu~ drilling and production i 
the Gulf of ~erico and on the Gulf Coast is discussed. In production of oil and gas. 
a Large aMount of produced water is generattd, which is dischargtd dirtctly, or 
through rivers to tht Gulf of ~txico. In produced water. there are 'frtt' 011. 
e•uls1fied oil. and dissolved hydrocarbons. In production. hydrogen condtnsates and 
crude oil have inti•ate contact with brine in the long production tubing strings. 
when they flo~ upward togethtr to tht wellhead. SoMttt•es that are •ixta by 
turbultnce and ~ontr~ction in tubing. Free oil ~nd e•ylsifitd oil are s~para~td f~o• 
brine by a gravtty Oll separator ana gas flotatton untts. So•e hydrocarbons 1n so1l, 
such as nap~thenes and aro•atics. are trtracttd by brine because of their relat~vely 
high solubtlities. These dissolved hydrocarbons btco~t a part of total organic carbo 
in produced wattr. ~ost of these extracted hydrocarbons appear to be rtMoved fro• 
brine by the heating in heaters and interpha~t aass transfer in flotation units. ~os 
che•icals added in production wells and strv1ce pipelines art organic co•pounds. The 
are added to protect the equipMent and to assure SMQoth production. They are: <1> 
biocidts <fQr•ic acid, acetic acid[ hydrochloric actd>. <2> corrosion inhibi:ors 
(a•ints>. (3) antifreezes (Methano • ethanol. ethyltnt glycol>. and (4> coupling 
solvtnts (isopropanol>. Because they art polar aoltcu~es. they survive the htat1ng 
and flotation and are found in produced water in a fatrly high level. 1000 to 2000 
ppM. Coagulants-fl~cculants and e•ulsion breakers ustd in the surface tQuip~ent art 
polya•ines. polyacrylates. and various organic poly~ers. They also contribute to the 
total organi~ ~arbon in produced water. S1nce industrial gradt of these che~icals is 
used. their t•purities, su~h as acetone. art also foun4 in produced water. 
Occasionally. a~idizatton ts needed to treat 1 product1on vtll. Hydrofluoric acid. 
hydrochloric a~1d or sulfuric acid is u~td. It tS concluded there is a definite 
environ•ental 1•pact on the Gulf of "••i~o and on the Gylf Coast by petroleuM 
drilling in tht past decades and the present on-go1ng otl and gas produttion. The 
industry has •adt Slgnifitant i•prov,Mtnt in pollution control in the 1970s and tht 
early 1980s. CStt also W89·07234> ("tlltr·PTT> 

REVIEW Of ~lCROBlAL POLYNUCLEAR HYDROCARBON DEGRADATION- W89·07309 

Blea•. R. 0. Li. ~. ~. Pirnik. "· P. 
IN·: Prtprints of Paptrs Prtstnttd at the 194th ACS Nationa~ "••ting. Vol. 27. No. 2 
Oivisicn of Environ•ental Cht•tstrl. A•trican ChtMicti Sotttty 4 Washington, DC. 198' 
p. 344•346. 6 rtf. JOURNAL lSSU - v2~07 NON- 036-0010-Sr97-7 
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f torrtlettd with totel txtrettabtt stdiatntary hy;ro~rrbons <TEH> •••s~r'd et tiC~ 
stetion 1nd fer teth ~orrtJpond.ni dtpth fnttrva • A l pere•tttrs txhlblttd 't1son1 
dffftrtt•tt~ that ••Y hfY' bttn tt Dtraturt-~tptn tnt. Tht Qrtettr ~onctntr1~1ons o f 
lEH sulfide. and alka inity with 1ncreasinQ sed ••ntary dipth indltltt ~hit step 
stdf•tnts 1rt a source of thtst con$titut~tl to tht wattr colu•n and 1 s1nk for oz 
and S04<-->. lht str~na heterotrophic. tnG possitly ch,•oeutotrophic, cher,cttr ot 
sttP stdi•ents rtstablis thet of othTr or,an1cel y tnr1chTd JYSttas. Tht dleQtntsls 
Of pttroltu• hydr9c·r~ons is a f~ntt on 0 tht b OitOChta C~l patttrns end alcrobil 
heterotrophic ictlVltles in surficial std aents. ' uthor's abstrect> 

~~~o~9~a~~}2r.A:8w:~~M1 'J3CeDl~~S~CfiFlfr~
0B1R8~~:Doif9~0f~i~N~~~E~~~E~J~,&1sPERSANT ON 

~ CRO~LA~l~OM - W89·0 Sl~ 
Oalt. 1. 
Sarsia SARIA3. Vol. 73. Mo. 3. p 169•178. 19~8. 1 fig. 4 t•b 48 rtf. ~orwtji•n 
Atlt,rch Coun,il for Scitnct and tht Huaan1t1es grent D.51.4&.03S, ~OUAN L IS~UE 
wllO C8RP08~TE AUTHOR<S>· Btrgtn Univ. (Norway>. lnst. of "ar1nt 81ology. 
MOM• 036·0 10-~278-5 

lht responses of soat •arint •icroplankttrs to oil. oil/nutritnts[ and 8il/disptrse 
were ttsttd dyring tht s~•••r using tnclostd water colu•ns <20 • ong, .78 sq • 
sJrfact>. A~dttion of 0.5 l ,rudt oil to t~t surf•ce in ont bag ,.ustd tht 
hettrotroph1C ciliates •t 0.5 an~ Z • dept~s to ~isapptfr tfter 3 and 10 deys in 
saaples wtth conc,ntratlons of Qll-dtrivtd aattrl•l ol 0.207 and 0.728 •g p'r l. 
r,sptctivtly. "yr1onecta rubra <Lo~aann) JankQ~,~i appeared to bt •ort sens1tivt to 
otl-dtrived •attrial than tht ~tttrotrophic cillatts. The dis1pptar1nct of tht 
ciliates fro• tht surfac• layer fn tht Qil bag was probebll que to •igr1tion to 
dteptr strtt,. Coapartd fo tht tfftCtJ troa oll flone, edd1t1on of oi( and disptrsa 
<Cortxit 95Z > caused a aster depopulation of c liat1ons of tht oi~-~trived 
•aterial, howtvtr. tht d sptrstd oil apptartd ltss har•ful to tht c1l1etts and the 
dinophystds than tht oil alont. "· rubra appeared to bt ltss sensitiv• to tht 
dispersed oil thtn tht ~.ttrotrophit ciliates. As tht ~eterotrophic cil1etes never 
reappeared at 0.5 • in tlthtr tht Qil bag or tht Oll/dispersant bag but reapptartd . 
tht tnd of tht txperiaent in t~t oil/nutrient bagt it is assu•td t~at tht. nutrients 
a••liorettd the negative tfftcts of t~t oil. (Autnor s abstr•ct> 

01~ POLLUliON AND PLANlTON DYANA"lCS. VI. CONT~OLLED ECOSYSTE" EXPERI"ENTS IN 
LINOASPOLLENE. NORWAY. JUNE 1981: EFFECTS ON PLANlfONlC CILIATES F8LLOWING NUTRIENT 
ADDITION TO NAlURAL AND OIL-POLLUTED ENCLOSED WATER COLU"NS - W89- 7836 

Dale. l. 
Sarsia SAAIA3. Vol. 73 No. 3. P 179-~91. 1988 8 
ISSUE- w2207 CORPORATE AUTHOR($)• ltrgtn Unlv. 
NON- 036-0010·5277•3 

fig. 4 t1b 51 rtf. JOUMNAL 
(Norway>. fnst. of "erint Biology 

T~t abundanct pattern of planktonic cili•t•s was studied outside end inside 4 plest 
tnc~osures <ZO • dttp 1 • diaatttr>. which rec•ivtd different trtltatnts <no 
addltions. addition of nutrienta. addition of oil. addition of oil 1nd nutrients>. 
Except for increased abundanttl of "yriontcta rubra (Loh•ann> Jandowski end Tiarina 
sp. in tht contrQl bag coapartd to outside no ••rktd baa effects ~ert observed. 
Addition of nutrients was aaaociattd with fncrtastd abund•nct of the tot1l asst•bla• 
of htterotrQphi~ ~iliatts. but not of the autotrophic ciliate "· rubr1. · 
Heterotrophic c1liatea and"· rubrf dia•ppTartd fro• 0.5 and 2 • depth four days 
after oil addition Tht conctntrat on of o l•dtrivtd •aterial •t tht ti•t of 
disappeerenct w•s 6 45 •gil. "· r~bra fppearTd to bt •ort ttnsitivt to the o ' ~ than 
tht heterotrop~ic clliatta. Addition o nutr tnts to tht oil decrt•sed tht negative 
efft~ts fro• tht ofl on the heterotro,hic ciliatea. but not on " rubre. A blooa ot 
tintinnids occurred in tht b•t with a~dtd oil and nutrients! It Is prQpostd that the 
loricat•d c~ortotrichs are bf ter protected towarda oil-dtr ved •attriel than 
non-loricattd chor•otricha. arina sp. ffparentll is • prtd•tor on "· rubra T~t 
total asstablatt of fll heterotrophic cf etta ana tht individual sp,cies, tlarina 

• tnd Acanth6stoae la norvegica <Daday>' llhibfftd •ini,ua gentret19n t1•es of 65 . 
.• z7 hrs rtsptctively. at ttaperaturea etwetn 4 and 1 C. (Author s abstr•ct> 

EFFECTS OF OIL CONTA"JNATJON AND CLEANJN& ON SEA OT_ TERS (EMHYDRA LUTAIS>: 1. 
THER"OREGULATORY I"PL CAT ONS lASED ON PELT STUDIES - W89·07942 

Williaas. T. "· lasttlein. Q. A. Davis. I. W. Tho•as. J. A. 

C1nadian -Jouroal yt ZoiloBy CJZOAG. Vol. 66{ No . 12. p 2776 - ~78~0 D!&1!~er 1988. 2 
fs!uE! S!~6123 r'oA,MAAfE l6lHolfsJ~•Mu~,:~s:~ ~=~t~•i!s!!;~~-lns::. sen.Dieg~?u~:~L 
NON• 036-&010·51,2-0 · 

lht contaain•tion of sta ott•r <Enhydra lutris> fur with trudt oil or disptrsants 
. 21 
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r~du~~& it~ in~ulat i o~ and coul~ subl~ct t~~ ani~al to ~ypot~~rMie. four dtt~·~t "r • 
and two pretrrat~ents •rr~ t~~t,d on ~•a otter Prlt~ so1led w•th fresh ~rude S- da 7 
weat~tr~d cryd~. and an 01l:d1~persart ICO~EXIT 95271 .solution. To exara;ne :~r 
ettects of 01L1ng and tlean1ng on the t~trMal propert1tS of fur, t~t ther~a l 
conduttanct of untreated. aile~ . and . cltaned pelt . saMples was dtt~rMin~o w: t h a 
heat-fLow 'ransductr. Change~ 1n l1p1d conctntrat : on 1n th~ fur rtsultlng fro~ 
c9nta•\nat1on and clranino ~•·• also asse~std. The results ~tMonstratt~ that Daw n 
dlShwa~hing d~tergent wa> the •ost ~ttect1vt agent in ~t•ov·ng trudt 8'1 fro~ sea 
otter fur. Th1s detergent rt•o~ed SlMlltr aMqunts of 01l w1t~ 15 or 4 C rinse wa ~ ~ 
and was less etftctivt when u~td in con)unct1on with •intral Jil or soap · 
or~trtatMtnts. Oil contaMinat1on ca~std a two- to four-fold 1ncr~ast in ther~a l 
tondu~tance over base-Lint level; 17.6' • or - 1.30 W/('Q • ti•ts C>>. [ollowin: 
clean.ng, the therMal conductance of t~t.Ptlt.wai not s1gnif1tantly difh~ent fro~ 
\hat of untreated fur . However, •ran l1p1d wtlght decreased from 7.4 •g l1pid / g fur 
1n untreated pelts to 2.0 •g L1pid / g fur in cL~antd p~lts. This study aemonstrat td 
that ~vtn though ~atural oi(s •ay b~ lo~t dur1ng tht cleaning process. proper 
clean1ng and r1ns1ng r~stor~s the wat~r rtp~lltncy of the sea otter p~lt after 

~.,.,.+---Wol~~u;.tt..., to crude. (Autl"lor's abstract> 

EFFECTS OF OIL CONTA~INATION AND CLEANING ON SEA OTTERS IENHYDR~ LUTRISl : !1. 
~ETABOLIS~. 1HER~OREGULATION , AND BEHAVIOR. - W89-07943 

Davis, R. W. Williaras, 1. ~. Tho•as. J. A. tasttltin, R. A. Cornell, L. H . 

Canadian Journtl of Zoology CJZOAG. Ve l. 66. No. 12
1 

p 2782-2790
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December 198 8. 
fig, 6 tab 29 rtf . Dept. of the Interior contract 4-12-0001-30 57. JOURNA L 
ISSUE- w2267 CORPORATE AU1HORISl- Hubbs/S~a World Rtstarch lnst .• San Di~go. CA. 
NON- 036-00i0-5171-9 

Tht purpose of this stud y was to develop a •ethod to clean and rehabilitate sea 
otters IEnl'.ydra lutrisl that 111ight bPCOIIIt co .Jtarainattd during an oil spill a nd t o 
dettrMint which physiological and behavioral factors were i•portant in restor;ng th f 
insulation provided by tn~ fur. Tts!s ~ere conduc~td on 12 sea otters captured 1n 
Alaska and brought to the Sea World Rtstarch lnst1tutt in San Diego. ~tasuremrnts o · 
average •etabol1c rate. core body ttlllptrature, behavior, and sQua[tnt (the Mal· or 
lipid of stbura) concentration on the fur wrre •adt under three conditions : <i Defo r 
oiling lbast line>. liil 1-3 days aftrr 201 of the body surface arra was covered wi : 
fr~sh crudt oil , and liiil after cleaning. Under bast-lint conditions in ~atrr at 1: 
C. average Mttabolic rate was 8.0 W/kg, cor~ body ttMptratur~ was 38 . 9 C. and wl"l ol e 
body therMaL condu~tance ~as 10.? Wl<sq • tlllltS (~. Otters spent 35% of thrir . ti•e 
grooMing. 4S% rest1ng. 101 s•1M•1ng. and 10% fttdlng. Tht SQualene con,rntrat lo n on 
the fur averaged 3.7 •gig fur. Oil 1ng increased therMal conductance 1.8 tiMes. To 
coMp~nsatr for tht loss of insulation and •aintain 1 nor•al cor~ body trraperaturt <: 
Cl. tht otters increased average •~tabolic rate 11.9 ti•esl through volunterv 
activity and shivering; the tiMe sp~nt grooMing and swi••ing increased 1.7 t1111rs . 
Using Dawn detergent, we were ablr to c[ean the oiled fur · during 40 •in of ~asl"ling 
and rinsing. Grooraing activity by tl"lr otters was essential for restoring the 
water-r~pe(lent qual1ty of the fur . Cor~ body teraperature, average •eta~olic rate. 
and thtrlllal conductance returnrd to bas~-lint levels 3-6 days after cleaning. 
Squalene was reMoved by cleaning and did not return to nor•al levels in thf oi l rO 
arta after 7 days. Vtt~rinar~ carr ~a~ illlportant to ktt~ tht otters htalthr. At lea s 
1-2 weeks should be allo~ed for otters to restore tht insulation of their fur and f c 
recovery fro111 tht stress of oiLing ~nd cleaning. <Author's abstract> 

PROBLE~S OF LAKE PEIPUS-PIH~VA <P~OBLE~Y PSKOVSKO-CHUDSKOGO OZEAAJ - W8~-08005 

SiMM, H. 

Erst i N S V T tad us t e Aka dee 111 i a To i Met i sed . 8 i o l o o g i a E TAT A W~ Vo l . 6 f No . 2 . p 1 0 5- l l 0 . 
1987. 15 rtf. English SUIIIII13ry . JOURNAL ISSUE- w(207 ceRPORA E AUTHORISl-
AkadeMiya Nauk Estonskoi SSR. Tartu . lnst. Zoologi1 i lotaniki. NDN-
036-0010-5109-4 

lht quality of water of Lake P~ipsi-Pihkva has deteriorated in r•ctnt years due to 
hu•an i•pact. In order to solv~ the srobltras of this lakt, a CGIIIPLtx resrarch prcgra 
• as •stablishtd in which •ore than 2 institutions of the Estonian SSR participate . 
The •ain task of the research is to ~sti111att tht present state of tht ecosystem and 
to for~cast its future state taking into account the influence of natural !actors a n 
hu•an activities. In order to achieve results it is necessary to obtain knowl~dgr on 
tht •~tabolislll and synergis111 in the lakt and its basin and the causal connections a n 
regulariti•s in thf tcosysttlll. "••sures for the protection of the lake are being 
worked out based on this knowledge. Th• • ain process in the lake is the anthropogen i 
eut r ophication. lnv•stigations of this stcondary pollution and tht ecological change 
in t he l a ke for• th• • aJor part of the . res••rch. Resear~h has centered on th~ 
hydrological, hydroch~M1cal and hydrob1olog1cal propertltS of thf lakr. Spec1al 
attention has bttn pa1d to the contents of nutrients that cause the eutrophica t io n. 
the i r dyna•ics i n t he lake ecosysteM a nd their loading ltv•l. lhf dyna Mi cs of the 
conEt~tration of other substanc•s - htavv ••tal salts, tract tl••tnts, oil. and 


