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NSY PORTSMOUTH

5090.3a

DEPARTMENT OF THE NAVY
NORTHERN DIVISION

NAVAL FACILITIES ENGINEERING. COIolJolANO

10 INDUSTRI4\. HIGHWAY

1IliL STOP. '82

LESTER, PA IlIltJ.2OeO . IN REPl.Y REFER TO

5090
Code 1823/FE

OCT 0 9 1997

Ms. Meghan Cassidy
U.S. Environmental Protection Agency, Region I
JFK Federal Building HBT
Boston, MA 02203-2211

Mr. Iver McLeod
Maine Department of Environmental Protection
State House Station 17
Augusta, ME '04333-0017

Subj: NOVEMBER 1997 SEEP/SEDIMENT SAMPLING FOR PORTSMOUTH NAVAL
SHIPYARD, KITTERY, ME

Dear Ms. Casgidy/ Mr. McLeod:

As discussed at our July 24, 1997 technical meeting, the Navy
proposed collecting and analyzing the sediment porewater for
metals. In order to obtain the porewater/sediment pair for
development of site specific Kds, the Navy proposes modifying the
exfsting sediment sampling protocols. Enclosed is a brief
explanation of the reasons for the changes and the proposed
procedures. ~.

Please provide any comments on the enclosed procedures by October .
21, 1997.

For the Community Restoration Advisory Board (RAB) members; if
you have any comments or questions on these issues, they can be
provided to the Navy at a RAB meeting, by calling the Public
Affairs Office at (207) 438-1140 or by writing to:

Portsmouth Naval Shipyard·
Code 121.10 Bldg 44
Attn Marty Raymond
Portsmouth, NH 03804-5000



COMSUBGRU TWO (R. Jones)
Mr. Doug Bogen
Ms; Michele Dionne
Ms. Mary Mar~hall

Mr. Jack McKenna
Mr. Onil Roy
Ms. Carolyn Lepage

Subj: NOVEMBER 1997 SEEP/SEDIMENT SAMPLING FOR PORTSMOUTH NAVAL
SHIPYARD, KITTERY, ME

If additional information ~s required, please contact Ms. Marty
Raymond at 207-438-2536 or myself at 610-595-0567, x159.

SincerelY'f ---/-
'( -. . (' /

;;/ //1/ / /' ) //1{1t4'I !U_(t(\u:-·~/ ,{-,-,
FREDERICK J~ANS, P.E.
Remedial Project Mana~er

~ By direction of the
Commanding Officer

Copy to:
NOAA (K. Finkelstein)
US Fish & Wildlife Service (K. ~unney)

ME Dept. of Marine Resources (D. Card)
NH Fish & Game (J. Nelson)
PNS (Code l06.3R, M. Raymond)
Ms. Juanita Bell
Mr. Jeff Clifford
Ms. Eileen Foley
Mr. Phil McCarthy
Mr. Guy Petty
Mr. Peter Vandermark
PNS (Code 100PAO) w/o encl
Brown and Root Environmental (L·.·.Klink, B. Horne)
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DATE: September 18, 1997

"SUBJECT: PROPOSED FIELD AND LABORATORY PROTOCOLS TO DEVELOP SITE SPECIFIC
KD VALUES FOR SEDIMENT AT PORTSMOUTH SHIPYARD

BACKGROUND: As part of the November 1997 seep & sediment sampling effort scheduled at
Portsmouth Naval Shipyard, the Navy is attempting to collect data which will be used to develop site
specific sediment partitioning coefficients (Kds) for metals in the nearshore areas. The locations for
sampling will be in the same areas where previous seep and sediment samples were obtained from three
earlier events ( December 1996, April 1997, and August 1997). It should be noted that the protocols which
are being proposed for Portsmouth Naval Shipyard were utilized in recent studies conducted by the Navy at
NPL sites adjacent to Narragansett Bay in Rhode Island (NETC-Newport & NCBC-Davisvil1e). At these
two sites, numerous sedimentJporewater samples were collected for chemical analysis as part of an
ecological risk assessment.

Because the sampling is s.cheduled to occur soon, the Navy is requesting a rapid review of the proposed
protocols so·that equipment can be procured in time to conduct sampling. As a result, It is hoped that any
significant issues can be brought to the Navy's attention by October 15, 1997. If you have any questions or
concerns regarding these SOPs, please contact Fred Evans at 610-595-0567 ext 159.

PROPOSED PROTOCOLS
In order to obtain the porewater/sediment pair which is most appropriate for the development of site
specific modeling Kds, the Navy is proposing a modification to the existing sediment sampling protocols.
For the last three rounds of sampling (December 1996, April 1997, and August 1997), sediment has been
collected from the top several centimeters from areas where visible seeps discharged to the nearshore
environment. This was intended to correlate seep chemistry to adjacent surficial sediment. Because the
gr9undwater flow model assumes significant discharge beneath the surface or"the sediment, more useful
information could be obtained from a sample core which would provide data on the subsurface chemistry
and porewater and hence a more appropriate Kd for metals.. The cores would only be possible at certain
locations where there is good recovery (e.g. the back channel) based on the cohesiveness of the sediment.
The goal would be to obtain cores that are one foot or more in depth where possible.(see SOPS in
Appendix for details on core sample collections protocols]. The enclosed SOPs for sediment sample
collection indicate a number ofpossible methods for acquisition of cores based on depth ofwater and other
site conditions. The Navy is proposing to use the "Drop-hammer method" where possible.

For sediment samples which cannot be collected by coring. URI personnel will obtain sediment samples
using acid washed, teflon ceated, ·titaniur.l ::unpling tools. Samples --viU be collected from the top several
centimeters of sedime~t and carefully placed in one liter wide mouthed acid washed plastic containers so as
to minimize disturbance to the sediment-Pore ·watermatrix. (Significant disturbance to this matrix may
artificially elevate the concentration of metals in the porewater). After Collection, the samples wil1 be

.placed in coolers on "blue ice" at 4 degrees C until fieldwork is completed for the day. Each day, the
sediment samples that are used for porewater wil1 either be transported by truck or shipped by overnight
carrier to the laboratory in Narragansett, RI. Preparation of the porewater extracts will be done within 72
hours offield collection according to the enclosed SOP. Care shall be taken to insert the airstone 8 to 10
em into the sediment sample to avoid collection of surface water that may have accumulated in the
container. SOP's forthe extraction ofporewater samples from the sediment collected are provided in the
Appendix along with the referenced article by Winger and Lasier.
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URIlOSO STANDARD OPERATING PROCEDURE 1.01
SUBTIDAL SEDWENT CHEMISTRY SAMPLING

SEPTEMBER 1997
Page 10f3

POlNT OF CONTACf:

John W. King
URlIGTaduat.e School of Oceanography
South Fel"IY Rei.
Na.rr~,gansett. RI. 02682-1 1~1

I. OBJECTIVE

Collection of subtidal sediments (cores auld bulk) fro~ l'CSCarch vessels for chcmi~
and toxicological an:lly~.

n. NECESSARY MATERIALS AND EQUTPMENT

The materials and equipment reqUired or available for sediment sampling may vary
depending on the vcs~cl used for sampling. The investiga.to.r 5hould dctermine the
deployment capabilitics of the vcssel to be used and the equipment availablc prior to
planning the sampling cvcnt. The Smhh-MacIntyre Or Van-Vccn grab mily be deployed
from a vessel with suitable winches. and an A-Fr.une or Davit arrangement The Nemesis
is best operated with an A-frame. Thc freeze corer and ~tandi:lrd piston corer IlIC best
operated from the URI pontoon boa! wilh a removable hat.ehway in the mid-ship area.

Additio.'lal equipment needed:

• Drop-Hammer Corer .
Freeze corer 2.0 m long. 20 em width
Nemesis 1.3 m long 7 oS em diameter pi:;ton eorcr
sLandard piston corer 1m long. 10 em di~1cr
3 m loni extension· rods far standard piston corer

• Smith-MacIntyre (0.1 m) srolb sampler
• Stand - for the grab

'Lead weights· 4 lead weights far Smith-Mac
Cocking bar for Smith-Mac
Teflon Coated Van-Veen Chab
Hard hats

• Face shield or other eye protection
Respirator -: if conditions dictate

• Standard safety equipment (i.e.• first aid kit)
Tub - into which to dump sedimect
TitanIum scoop and titanium sampling tools
Buckets (2-3) - for rinsing ,

- E1ectricaI tape
• Duct rape

Tools· screw drivers. wrenches. bamm~r, other
• SiUllPle containers - cleaned and acid stripped

Coolcn with icc. or other mc.ans o! cold SLOI"olge
W ouer-proof sample notebook .
Watcr-proormark.e~ .
Suitable protective clothing (from weather as well as contaminAnts)
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URlJOSO STANDARD OPERATINO PROCEDURE 1.01
SUBTIDAL SEDIMENT CHEMISTRY SA.MPL.ING

SWfEMBER 1997
Pase20f3

• Foul wc.'lther gear
LaTge.r pipe cUUe.r
Boots

• Exposure suits (orange worksuirs) for winter samplirig
Gloves - appropriate gloves for suspected conditions

- DifferentiDl GPS far navigation
Line and stainless cable .
Twine/rocket kn!fc "

- Coreeaps . '
Polyc~bonatc core wbes for piston cores
Vertical extension box for sampling at 1 em (or grcaIcr) intervals
Methanol

• Dry ice

Whenever possible. back-up equipment should be carried on board.

m. MEniODS

1. The top 1-2 em of aD undisturbed grab sample is sampled using a clean titanium
scoop for eheIIiliitry and toxicity analysis. Approximately 2·3 Van-Vcen or 3·5
Smith Mile grabs are needed to collect a 3-liLe1' composite' sample. The surface

, material is composited in a 12-litcr Nalgene bucket. stirred with a tilaDium stirrer
for -30 seconds, and then IUbsampled into J'recleancd containers for organic.
inorganic chemistry. and toxicity studies. RlJ1se the scoop with distilled water,
acid. and methanol between grubs. The grab sampler should be "washed-down"
with seawater between stations. The samples are stored on ice during collection
and at -2Q°C upon return to the laboraltOIy. .

2. Cores are typically takec one offourways:

a. Takini a ~bort core from an undisturbed gra.b sample:

1) Insert "smi:lll" (is em) cor~5 into the middle of an undistu~ srab
sample.

2) Place a cap on the top of lheco~ and remove the core from the grab.

3) Place the second cap on the core after removal from the grab.

4) All caps and liDcrs are precleancd with acid, methanol. and DL
Lineri are capped until used.

b. Long piston cores:

Piston coreS are used to take deeper (-I m) inch cores. A standard
piston corer.'lhe biological corer. is used to retrieve cores from int.ermediate
water depths (<20 m). The corcruses {Kllycarbonate tubes and 15 deployed
using a series of 3 meter locg extension rod£ to pu&h the corer into the
sediment. Cores up to one melCr long are recove~ u.c;in& this design.
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URIlGSO STANDARD OPERATING ·PROCEDURE 1.01
SUBTIDAL SEDIMENT' CHEMISTRY SAMPLING

SEPTEMBER 1997
Page 3 of3

Biolo~caIcores arc stored in~ vertical position and are tran.sport~ to the
Jab for further analysi~

A trigger release piston corer. the Ne~sis. i& used in deeper water
(>10 m). The landing 'pad design has lead weigbts loaded at the top and
triggen; upon contact Wlth tM sediment/WOlter inl.e::face. The polycnrbonate
core barr~l is then forced into the sediment torocovcr 1 to 1.3 meter cores
from any water depth. The Nemesis cores are stored vertically and
lIilJUiported to the lab for analysis. Both types of piston are sampled by
using a vertical extrullion box that extrudes the core out of the top of the
core tube in 1 cm (or greater) increments without disturbing the core.

c. Freeze cores:

A frecl.C corer is used to retrieve undisturbed sediments even in
flocculent or gaseous sediments. This corer is a two-meter long, stainless
slce1 rectangular bo~ lined wiLh plywood that functions as insulAltlon. The
box is filled with a combination or one part methanol and thrcc parts dLy ice
and creates a freeZing surface towbicb the sediment adheres. The corer is
lowered through the wlI.ter column and then pushed into the sediment
column where it remains for 15-20 minutes. Dunn! this interval a thickness
of 1-4 em of sediment freezes to the eXoterio! of the box. Frozen slab cores
are recovered at lengths from O,S to one meter. Cores were wrapped in foil
and kept frozen for annlysis in the lab. Cores are &cctioncrl using n titanium
"hot Wlre" cutting device in increments of 1 cm (ot greater).

d. Drop-hammer cores:

A drop-htl.mmcr corer is ~&cd to retrieve undisturbed sediments in
intertidal or vcry .hallow water environments. This· corer bas a
polycarbonate barrel, a stainless steel cuLLing 5hoe and core catcher. The
core bilJTCI is pOunded into the sediment to~ desired depth or to refusal .

.Th..: top of the core barrel is cut off with .~~ pipe cuttcr and capped and
taped. A shovel is uSed LO dig down next to the core barrel unlil the bottom
can be C41ppcd. The core ie, rcLricved. mcn.surcd for lcngth, and transported
on.ice. .

IV. TROUBLESHOOTING

When usin~ the Smith-Mac:1ntyre p-ab in very sOft sediments, it may be necessary to
attach plywood •5hoes" w the landing pads. This is necessary to increase the sensitivity of
the "firms" mechanism

V. STATISTICAL ANALYSIS AND DATA USAOE

Not appliC41blc.

VI, REFERENCES

None.
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Narraganse~ RI028B2

1. OBJECTIVE

FAX NO. 4018746811

MARCH 1995
Page 1 of 3
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This document desCI'ibes the procedures used to extract pore-water from estuarine
and fres.hwater sedIments using a vacuum-operated system following methods
described in Winger and Lasler (1991). Actual volumes needed for analyses and
blologlc)1 lestlng and holding requirements are taSk-specific and require consultation
with the Project Manager.

2. SAFElY
•

Sediments may,be contaminated with hazardous biological or chemical constituents. '
Proper aUire should be worn.

3. MATERIALS

Fused-glass air slone
Hose clamp
Medical ~rade sllastlc; tubing (3/16" 1.0.)
30 or SO cc polypropyler;e syringe with catheter tip
Piece e;,f wood cut to fit between the end'of the syringe and the IIp of the plunger
0.45 ~m filter unIt
50-ml centrifuge tube
Deionized water In squirt boUle

04. METHODS

, 4.1 Label the syrInges and SO-ml centrifuge lubes wlth data transcribed from the
sample container. .

~t2 Use tUbIng to attach fused-glass aIr stone to the syringe.

4.3 'Insert elr stone 8 to 10 cm Into the sediment sample. ,

1
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4.4 Secure the tubing to container with elastic bands.

4.5 Attach hose clamp to the tUbIng.

4.6 Create 8 vacuum by loosening the hose clamp retracting the plunger of the
syringe,

4.7 Brace the plunger in the retracted position by Inserting a piece of wood
between the end of the syringe and the lip of the plunger.

4.8 Collect 2 to 5 ml of pore-water.

4.9 MaintaIn vacuum by tightening hose clamp.

4.10 Remove the brace.

4.11 Remove the syringe.

4.12 Oitcard pore-water•

.4.13 Rinse syringe and plunger with deionized waler from squirt botUe.

41.14 Reassemble and reattach syringe to tubing.

4.15 Rf=establlsh the brace.

4.16 . Loosen the hose clamp.

41.17 Ffll the syringe. For fin~-gralried sediments, 12 -18 hours may be required.
Store sample In at 4·C In the dark during extraction.

4.18 Remove the alrilne tubIng from the syringe when the syringa Is full.

4.19 Examine pore-water for turbIdity. Filter If necessary. MulUple collectIons
require homogenlzatlon before filtration.

4.20 Dispense the pore-water from the syringe or the filter unit Into I pre·:tbeled
SO-ml centrifuge tube. Multiple collections require homogenization before
.dispensatlon into SO-ml tubes. .

2
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4.21 Store sample at 4·C In"the dark for further analyses.

4.22 Sediments ere discarded In waste barrels for dispos~I•. 8arrels are sampled
and analyzed to establish prtiper disposal procedur·,s. Disposal procedures
areper10rmed in aceordance With local. stale, and federal disposal regulations.

5.0 QAJQC

Any devlation5 from Ulls SOP are documented and reported to the Program Manager.

6.0 REFERENCES

\Ninger. PV and PJ Lasler. 15191. A Vacuum-Operated Pore-Water Extractor for
Estuarine"and Freshwater Sediments. Arch. Environ. Contam. Toxicol. 21, 321-324:

3
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Techniques for ExtracUng Pore-Water

Point of Contact
Cornelis Mueller·
Greg Tracey
Science Applications Intf'rnational Corpor.itiv,1
165 Dean Knauss Crive
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·1. OBJECTIVE

MARCH 1995
Page 1 of 3

.This document describes the procedures used to extract pore-water from estuarine
and freshwater sediments using 8 vacuum-operated system followIng methods
described In Winger and Lasler (1991). Aclual volumes needed for analyses and
biological testing and holding requirements are task-specific and require co~~ultation

with the Project Manager.

2. SAfETY

. SedlmlJnts maybe contaminated with hazardous biological or chemical con$tituents..
Prope: tJltire should be worn. . .

3. MATERIALS

Fused-glass air stone
·.Hose clamp

Medical grade eilasUc t~bing (3/16" 1.0.)
30 or 60 cc polypropylene syringa wlth catheter tip
Piece of wood cut to fit between the end of the syringe and the IIp of the p'·J.1ger
0.45 IJm filter unit .
60-ml centrifuge tube
Oeioni,ed water in squIrt bolUe

4. METHODS·

4.1 Label the ayringelt and 50-ml centrifuge tubes with data transciibed from the
sample container. .

4.2 Use tubing to attach fused-glass atr stone to ·the syringe.

4.3 Insert air slone e to 10 em tnto the sedIment sample.

1
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A Vacuum-Operated Pore-Water Extractor for Estuarine and
Freshwater Sediments

Parley v; Winscr and Peter J. Lasier

·u.s. rlSl: u.d Wild.ll!e S~ce. NaUolW F'nherin Conlam:na:1l Il.l:seal'tll Celller.';aiv~i\y :::J( Ciccqi.&. Sehoot orFo=~.
· A1bcns. GeorP J06CI:. lISA .

AbISna. A~w:n~pera1ed l)On:·....tcr uU'a.C\or for estu­
arine -and f'tnhwater sediments wu clcvelo;>ed and c.on­
Stnle:teG from a fused-&fus air StODC attached with a.quarium
&irlioc mbiq to a 30 or 60 " polypropylcDC s)'rinse.. Pore
W&tU is cm-a.aed by iructti.nlthe air stone intO the sedimcat
aDd c:n::a.tinIa vaawm by rcua.c:tina &Ad bra.c:ina the syr;np
piml.Ic'. A bmd~perued vacuum PI.lm;' ana.ched to a mtra­
tiOD Ouk' W'IS also evaIl.ia1cd as aD aIlCnWivc vacuum
soun:c.:lbi= volume and time to cmaa pore water varies
wiUs the waiber of c!eViccs aDd the sedimcftt panicle siu.
Enn.c:tiOD time is lon;cr for fme sedimcms ih&D (or ADdy
seriirN:nts.~Four litcn of scdimcat acacnlly yide! between
500 &DC 1.500 aU. of pore wa1er. Thc sediment that S\&f­

1'OW2d.s aDd ~u.1a1es on the air stone aas as a filter. aDd.
-u.cept (or ale first few milliliters. the collected l)Or'C ....ter is
clear. Beanie there is DO expolW"C to air or avenue (oc
c.sc:apc. vol&tile c:ompounds aDd ill 1;111 ~cristics ~
rca.ined in the utraeted pore water. " "... ' . , .... .

n·. '..
A major·tb:iist in c:ulm\-t ctlvir'OmncnW toii~lolY is the
evahwion of contaminants in sed.ime=u.· panic:ularly. in
pore (hne'nati&ll water. Most ccintvmnanu thac enter
a.qua.r:i.c syrle1iu loR ulrin",ety deposRed in the bottom sed·
imasu (Salomorli II Ill. 1917). The ~scs o( sediment
trUJP:nt aDd. deposition umsfer PoUUWlU (rom the walCr

column imO the bottom sedimenu. but the sedimenu a.lso
prvvid& a source of COtJuminantS to the sW'face waten tDa.·
vicsoColley"··IIl. 1m: .»1oInons 1m). Comcquently. lbe
dfec:ts or -CQacamiMnts in sediments on the environment
IDtlSt be id=Uficd (or manaaemezu and protection of aqu.atic
rcsom"CCS. "'. . " •

To have a tOxic ctrect on a.qu.a1ic orpnj~m~. cuiullminatlu
limit be biolosical1y available. In a.qu.uic: 5y\,tmll. the major
rouIe o{ c.zposure is IOWtion. However. l" elicit II 10Kic: R'
sponse. cOmaminanrs in sedimenu have to he !\UI11c:icntly
tu&h (or the equilibrium·partitionina concentration in~
WAUrto eu=d toxic levels (Adams" ul. 19115: O'CoMel"
oJ. 19!51. Auc'Iiaa the tOxicity of pore water direc1ly is a

101P~ step in Cyalu;ujnl scdimCDtlJl4 bicavail&bility of CQn·
WDinants. In (act. e~u.ilibrium~nina.ofCOllwnitwlU

in pan:~ is a potaniaJ maIlS of UsessiDI sediment
qcallty (Shea (988). UDfonmwcJy, ted!niqua {or isola.tiDi
oc coUcctinl pore Water for chemia1 &Dal)"ICS or teWcity
testiD.I require eLaborue equipmem &Del may &Ita' the dwD·
ical~ or the sedimau &Del pore wuer (BCDder
n al. 1917: KDemvich aDd HanisoIl19S1)~ 1D addition. mosl
tcdmic(ues do not~ CflOUIh pore 9'Uer !orSWld.ani
toxic:i:y lestizll. . .~ ...:~r _.~ ".

~.variay of metbodJ bYe be= used aD u.iiiiiPeR wa­
ter. Mosl early iDvcsrip&on were c:ooc:ctDai with e=enl.
dwnisay or WId}' iD1cn:idaJ aDd sbon:liDC.n:u. aDd J'Ofl:
wa1CI' was obtaiDCICl by cUsiDiq the sedimcm tBzu= 192!).
Other rDC\bod.& of pore-wuere~ haft bccD devel­
~ aDd inciadc V1lrious fIl.t.c:ri=a cieviccs' <Bonica 1931:
Cole 19n: PeImak 11NO: Ishida 1953: Joocs 1"5: Erilc.sca
1963: BrUic1d 1964: Saq:cr" AI. 1990), mol It" "I squeez•

.en (KnzikDvaDd Komamva 195<C: -Lw.c:zymki 1961: Siever
. 1962: HanmaD 1965: Maabcitn 1966: Il.ccburIh 1967: ~ley
~;al.196T:3=da'daL.lm:Jahnk.c 1911:Clluu.l.19!9).
aod dialyiis (HcssiciD 1976: Ca.riIDaA ~I oJ. 1~. CcDuiN·
plien aDd dutriau:~ &R &lao c»""" ..Iy used far
coIJce:tinI WUCT (Of' the uSC"smnn ofc:.oftu mjnancs and tOx­
icity in the liquid fmc:tioD oC scd.i.lnmu (Shzda II AI. 1917;
Dwb aDd Kwoa 19a: Ocisy"m. lsa; ADklcr ,,111. 1990:
Saa&cr el AI. 1990). Maar dc::sc:ribed CDabod.s for coUcctinl
pore wa.w n:quirc CXUDSiYe s.&m;l1c maaipU.riDtlS in addi­
tion to fiItratioa or~ prior to testizl.& or a.t:Wysis.
However.~ dniccs (JohDsaD 1967: Creaser
1971: Makecmom 1m: Saytes" cL 1976; !CIM=Mcb el cl.
1917; Whit.alaD 1919) bYe the IlOteZltial to a1IcYiaI.c m&DY of
the l'rtlblems '1sociatcd with sediment~ manipulAtion
&Dei tl.IJ"bidity of emacwi~ WI1Cf. The va=mm~pera1ed

paR.wucr e.xtr'&CtDr desa'ibed in this~is iDcxpeDsive.
cuiJy~ &Dei dream for lCdilD"'" of all panicJc
s.i=s. It PT'O'Yidcs ,umcicat quwities DC pore Water (or tOX­

idry tesaq aDd r:bcmicIJ MI1ysa. &Del cmcu do not reo
quire rl1~DDr canrifupU.oa to dar U:Ic pn w&£U prior
co tox.ic:ity team, or ua1yses. .
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Ta!IIt t.~n nu (mUhI for the~ porc-wucr CltnaOffrolll s.eCwnems chancu:riu:d by~~.pcram
orpnie 1rWJU. a.Qd &edimem ~c1eaizc· '"

0rpDic
IWc lIIIUa' Moisan

S1&1ioa (mL1l) CWl (WI

OwicstOll H.IItlor II ..... n
Sa~.Ha.rtlor 1 %7 1'-7 71
$&nmIa!l Hsrilor 1 rr 11.2 .1
S. lllunnoad l...ak& U U .1
S1. S"LIZICQI~ 1 n. 16.7 T7
S1. SImoaJ £u. 2 IS 12.1 61
Sl. A.adlnrs Sa, I 1S IS.J 69
$1.~Sa,l '" It." "51. A.adlnrs Sa, J 1S ,.: 61
JImjjdo IUYcr loa.ooo CU 2A
QalYesulll8&, I II U "QalVtSUlCl Sa, Z U 2.6. J4
QalnsUllS 8&, J 6.750 3.0 'r1

fttu. SalolnODJ "Gl. tl987l indicated thai mention of &D­

oxie: sed.imcrJu (eausiDr a shift to the oxic conditionl could
possibly cause iron oxidation and colloidal formation with
,subsequem s.on or previously dissolVed com.amirwlu.
CDllSequ=Uy. DO( onJy could liltcrirll cause aeration aad
lou of dissolved species. buz the pro;ressive doainI of &he
nI1.cr with the cOUoids resulu La a cb·npnr ohlle scm:raLIy

"~ levet of~on bctweeG ciiss.otvee &DG~.
Jau maa.er CSalomons ~I Ill. (917).

•Vola1i1c c:ompNaCs ofseCimatts aR m:ai.Ded in the pore­
wau:r Cura.cl or ill the saaqrler described. bennie the Irs-

. tem is eudosed and DO avenue of esc&;lC emu. KDczDvich
aDd HanisOIl (1m. 1m) sbowed thai a vacuum-opcmed
device similar to the one dcsaibed here wu dfective in
coUcamc vol&.tlles from ~re water. The ability ofa sam¢cr
to reWA these fra.aions may be partic:u!&riy impol'Wlt for
aqus.tic sccf.im.eftu coDtlmjn,red with volaWeco~
AJthOUlh this was nOl tried.. a carllon ltap CO\IJd be inc:iudcd
ill the dcYice to ccrtleCl volatileco~ u\hey aR u,
traaed with the poR wacr.

1'bc Utra=Or with the haDd-openuG vac::wm pIIIDJ' was
just as ctfec:tive in obWninl pore wucr as tb8 ayriqc IYS'

eem. T'biIsyste!ll was. bowcver. more~'IC aDd more
cambenOlDC to usc t/wl the s)"l'inp.A~of. c:azt,oa

~ (or~ 0{ volatile COrD;lOWlcfs would probably be
easier to iMt&Il on the fwId-opcnud system t.haD OQ the
syrinsc extraaor-a cutxm~ could be insened into tbe
rubinc ttw cozma:ts the filtration flask to the hand-opcraed
vaalWD pump.

The vac:uwn~ uUKUlr desuibed t\ct"C c:u be
used to coUect pore wuer ill ,illl or (rom sediment u.al;ll.es
in tt' .' .ield. thereby aUevWiftl the need to retum Wtc~.
titic~ .If sediment to the Laboratory. We prefer utnetinl
pore waw (rom consolicl.aud secUment umplcs coUccted
with & PoDar crab. The Clttn.Cled pore 'I,alcr IS eucntWly
the same u it is iIl,ulI. because exposure to o~idizicIcon·

. c1itiol1S is limited to the ClttenW surfaces g{ the sediment
UMl'le. PeR water was &!so CltUUUc1 rrom ncument pm.
pies wtWc they WeR sti.Ll in aD Ekman ~ift the tot'~
of the ~er. dec2.nt tbc suttau water. and insert aD &.ir
.• _-- ._ ...... _. '''.o* W»~. i ,.Ph

----_._. -

Pa-c=t co"'P"niC!a
by pamac Iiz& «IIJD) MCIA

Iiu
150' ID 63 1 (jUIIl

6.6 16.0 U 67.$ ~I
1.1 S.J U 1&.1 10
Q.A 1.It U.6 au 11

13.6 )U 11.4 JI.I S
IU • U.J 11.6 iU 2C
6.1 .&.6 fA .Q.J 31
7.J 2.U W ...... 2J
LS %7.% IS.1 .,'. ' 2J

ZZJ )J" W 2I.J $I
t6.f. U U G.J JIO
4.1- )Q.O 11.4 4U rr
1.1 6U 26Jl 27.4 '"%.J 67.4 2D.6 2D.6 I~

01au Iyrinps aM te&a lUbiq aR mere es:pcmive ~p.

tioas ilthct'e is concua~ possible adsarptioD ofo~
COftt1I.mmlZtfl to the wails at the eura..acr.. However. t1l.c
sm:aU &mCJWlt ofCOQtImjnams &d.sorbed co~~ wiI1
pobably ,not redw:e or a.I1&:r the coxic:ity of the poS'C wua' or
be det"'C't'hlC u:a1ytica11y iIlli&= 01 the namral vviabili1y
iJIben:::at in 6cid i,..." . .

lbc vac:uam~pcn-wsu:r CXU¥:Ulr dl:sc:ribed in
dds~ prcnoides .. inr ,pclisi.&. bill tdIb!Y wnatilc &Dd
CUT cI.mce for co'l"'C'tiDI peR wuerfor taIicir1 te:SZinI aDd
d1emic:aJ a.aalysa.. l'bemajor~olChb IZItCbod 111::

IIrrc VoNmes of I'Cft WIII.tr' em be coUec:ttdwistlm • rae
soaabIc amoant of time: it is ~ective far an types of a,quWc
scdimertt um;rles: it eJiznimtC' the~ fe:rcm:nsivc sam·
pie~ aM pm;n'i"J: aDd poS'C Water c:u be ex·
trIaCd (rom n'C"tisUy WId.ism:rbed stdim=n I tbc:reby'min.
iIa:iz:UlI a=ivit:ia tbal c:oa.\d aiSer the ilNila cbcmic:::a.J char·
ac:&CtisDcI of tb& pen .... '.•
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