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Abstract.  Variatlons among wethods cmployed to  quantify
gedimant oxygen demand (S0D) have rreated uncerfainty re~
garding the reproducibility and compatabllity of results. This
paper descrlbes an in-situ mathad of measuring SOD and dis-
cuspes equipment design and eperationa) conalderations, deplay~
ment techhiques, and data analyses.

SOD values obtained irom thia in-situ methed and from &
laboratory procedure are campared, ‘The in-situ method yields
velatively precise resuits and appears io provide the best estimate
of SOD rates mince it involves less manipulation of sediments and
other envirosmental factors when compared to the laboratory
approach,

Keywords; Scdiment exygen demand, SOD mathods. in-sliu
80D, laboratery 80D, benthic reaplrometer.

INTRODUCTION

The effects of cxygen uptake by tho benthic cnvironment have
long been rmcognized in the dizgolved oxygen bilance of rivess
and lakes {1, 2, 3, 4l. 'The nced for predictive mathematical
models for allogating waste loads to recelving watera has gen-
erated an increasing interest in the direet meisurement of SOD
rates in order to scparate its effsct from other deoxygenation
procasses, To date, methods for measuring 50D rates fall into
two distinctly different categories: in-situ chclogures or lab-
aratory treatment of sediments removed from the natural setting,
/The in-sity methad appears to be the hetter approach for mea-
sering SOD becauge it minimizes manipulation of cediments and
othar smbicnt conditlons. For cxample, coring of the substrate
results in both horizontal and vertical compaction of sediments.
Sinee the coring deviee generally encloses a amaller aurface ares
than an in~situ chamber, botisontal compaction by the cukting
adge and wall of the coring device affects a much greater propor-
tion of the cnélosed scdiment surfacc ares than In a larger io-situ
chambar, This, in conjunction with vertical compaction, can alter
the interstitial envirenment of the sediment core by reduclng
gadiment pore apace and causing puasible expulsion of pore water
and gases, Compaction perturbations and core handling and
processing technlques ¢in pranslate into altepation of the
bialogteal community of the cora. Reproducing the phyaical and
chemical water guality condirions for the laberatory experiment
does nat guarantes the veestablighment af metabolie procasses that
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were ocourting in the sediment cove prior to its removal {rom the
amhient loeation.

Another advantage of the in-situ tethod is that it allows the
investigator to asscae the quality of the data befare leaving the
gampling site. Should the data indicata some peculiar trend of a
large degree of variability, additionat sampling can be cenducted
to aid in explalning the cbgervations or reduce sample variation.
The laboratary tathod doss not have thiz leval of flexibility.
Sediment samples must be veturned to the laboratery for testing
and several days may clepse bafore the data can be agsessed.
The laborstory method, hewavar, shows promise as a reaearch
tocl bacanse it allovs. the gediment environmental conditlons to be
¢ontrolled for sxperimental purposes. )

Accepting the view that In-situ meagurement of 30D rates
avolds experimental perturbations to the sediment associatad with
the laboratory method, then what is needed is a standardized
fn-sity mothod that meets the critaria of consistency, reprov
ducibility, and effleiency as suggested by Bowman and Iiclfino
[6], Without scme econsistent and reproducible method to follow,
determining vesl differences in data scis is lmpossible.

The purposc of this paper is to present a atandardized methed
developed and employed by EPA, Region 1V, for the tn-gitu
measurement of sediment exygen demand. The paper discusses
the design and operational considerations for in-situ measurement
equipment and reports EFA's chamber specifications and deploy-
ment protocol. The preeiston of the EPA inwsitu 80D mesurements
ta examined, SOD valuts obtained from EPAfa in-situ mathed and
from a laboratory method used by the Tennegsee Valley Autherity
srs compared.

IN-8ITU METHOD -- EQUIPMENT AND PROCEDURE

L The term "in=gitu method! simply means the measursment ig
wade in the original location as oppused to a laboratory treatment
of the sediments vemoved from the study site, In general terms,
an {p-situ SOD measurement invalves isolating a known volume of

_water and area of sediment under an opaque c¢hamber placed on

R

e

e o i o A BE

the battom, The digselved oxygen concentration in the chamber

watcr ia metitored untfl sufficicnt time hoe elapsed to catabliah a
meagurable rate of change in 1O concentration, The SOD rate in
then caloulated using Equation 1

HOD = 1.44 ¢ (by=b,) (n

where 30D is the scdiment exygen dewmand rate, in g/mi-dayy b
ia the ratc of change of DO concentration inssde the 80D cham=

ber, in mg/lomin; b, 8 the rate of change of DO concentration

inside the "blank' chamber, in mg/lemin (b, la, in. effsct, the
watey column regpiration rate in the chamber); V g the volume of
the chember, In liters; A is the avea of chamber, in square
metera; and 1,44 iz the constant econverting mg/lomin to g/
m#eday, Vilues for by and b, may be dotermined graphically or
from a linear regremsion analysts, where by and b, ara the slopes
of the eurves obtained by plotting 50D chamber and blank
chambar [)Q concentrations versus tlme.}
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Equatioty 1 identifies the key factors in the SOD measurement:
(1} chamber volume, (2) chamber surface area, (3) rate of
change in DO concentrations, and 4) tima, These factors are
important considerations in deciding the size and shepe of the
chambers.

Chamber Dasign end Equipment .

Shape of In-Situ Chamber. The design and shape of Iin-gitu
chambers have vavied to include cylinders [&, 7, and 8); modified
rectangles (8] priems [9, 10]) and annular enclogures [11}. In
designing an 80D chamber, there are prastical and technical
objoctives that must he met. Utllity of the chamber [or diverse
sediment types should be the practical objective. Technical
objectives focwa upon the ability to sustaln near ambisnt con-
ditions within the chamber while conducting replicate mmeasure-
ments with good precislon and aceuracy. From a practical stand-
point, - the chambar should be eazy to handle and deploy, easily
purged of trapped air, remein siable and scaled in high eurrents,
and be suitable for use over varlous types of subatrates and over
a broad range of SOD rates. Technical congiderations affecting
chamber utility that must be addvessed are volume to surface ares
yatio, circulation pattern, and over-bottom current velacity within
the chamber, Sinee the technical considerations directly affact
the quality of the meagurement and resulting data more than the
practical constderations, they are addvessed mora cxtensively in
the follawing sections,

Volume to Surlace Area Ratlo, Although the shape and size of
an SOD chamber ava important, achleving the apprapriate volume
to surface arca ratio (V/A in Equatlen 1} in conjunction with
these two factors is am impartant initial consideration in chamber
design. The volume to gurface area ratio will dictate a wide
yaricty of operational considerations in the in=-situ 50D mea-
gurements including: (1) the amount of dissolved oxygey available
it the chamber, (2) the range of 80D rates capable of being
gampled or, to some degree, the utility of tha chimbor over 3
varinty of substrates, (3) the rate of change detection capability,
(4) the time required to conduct SDY experiments, and (B)
resuspeision effacts,

In detcrmining the appropriate suriace arca to volume ratio, an
awareness of the expectad range of 80D ratos to be encountered
and a knowledge of the precigion and accuracy of DO measuring
capanility 18 requirsd, With anticipation of the range af rates to
be measurad, the -chamber volume should be large sncugh to
cnsurs that gufficient dissolved oxygen is available within the
chamber to suatain the feld meaguremont. it the velume is too
amall, resuspension sifects (an intially rapid deelins in DO that
wguslly stablllzes) or a high 50D may deplete the dissolved
oxygen before a sufllcient number of observations, e¥ data
pointd, have been ghtained to caleulate an SOD rate. Can-~
verasly, if the volume is too large, relative io surface area,
changes in the DO congentration .of the enclosed witer mass MAY

.be toa small ta measure with reasonhable analytical accu¥acy within

a yeasanable timez.
DO changes in the chamber can be measured with cither chemi-
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Figure 1. Graphical form of the equation,
SOD = 1.44 V/A (hj-b,).

cal analyses or electronic OXygen robes, The DO probe i
gencrally recommended becansc it allows the chamber DO to be
monitored continuously witheut extracting water samples from the
chamber. Apprepriately malotained and calibrated DO probes and
meters can he used to monitor DO rates of changs as low as 0,05
mg/l per 15 minut= Interval with preciaion and sccuracy. with
this yange of DO detection capabliities in emind, toupled with
knowledge of the range of SOD values gencrally reported in the
lterature and some assumed volume o surface ratios, Eguation 1
can be depictad in a graphical form (Figure 1),

Using Figure 1, several operational considerations can be ex-
amined with respect to volume to surface area ratios, For a
given 80D rate (vertical-axis), minimizing the volume to surface
ares ratio of 3 chamber incresses the rate of change i the DO
oncentvation of the enclosed water mass. The accuracy of the
DO determinaticts is enhanced becauss of the larger changas
encotntered during short time periods, Maximizing the volume to
gurfoce area ratio obviously has the opposite effact and can result
In rates of change too small to detect within a reasonable period
of time, The minimization approach also cxpands the utility af
the chamber 1o be used aver a greater varlety of asubstrate
conditions with regard to sediment oxygen demand. Also, leas
time {5 speat on statlon. Redueing the cxperimental time the
chatiber is In place alao diminishes the "bottle effact.” In
organically enriched water, slime growths can rapidly develop on
the chamber wall. Raspiration effects of the slime en the Do
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regime of thc enclogure could unknowingly be included in the
caloulated SOD.,

One digadvantage of minimizing the volume to surface arca ratio
of the chamber is that the total DQ reseurce of the ancloped
water mas$ I8 decreasad, This hecomes am important conaideya-
tion in terms of vesuspension effects when the chamber is de-
ployed, Excessive resuspension above lovels sssocfated with
normal mixing can cause a rapid, short-term decrcase In the DO
contant of the chamber (Figure 2). This effect, coupled with a
high S0D rate, could depletc tha DO resource before a repre=
sentative SOD rate can be maeasured,

Similar asurface to volume ratiog can be met with a variety of
chamber shapes, 8o one need not be limited to a speelfic con-
figuration, Hewaver, the deaigner/user must be aware that
certain configurations ire more thoreughly and uniformly mixed
than others. Additionally, the ehamber design should allow easy
handling both in & boat and underwatey by divere under adverse
gea conditions, and deployment over a variety of scdimant types.
A digeussion of the more desirable features follaws.

Chamber Mixing. The purpose of clreulation within an SCD
ohamber s to obtain uniferm DO concentrations throughout the

so¢, Resuzpension effects
Y
5, ~

Q I~
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Figure %, Typical graph of D.D. concentrations messured inside
the- in-sity 8.0.D, chamber, showing initial rapia D.Q. declins
due to resuspension of oxygen demapding materials during
chamber placement, The obgerved oxygon depletion rate (b, for
Bquation 1) ig the slope of the pertion of the graph which I8 not
affected by the fnitial resuspension,
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chamber and to produce over-bottom currents of a known ve-
locity. Complete mixing of the chamber is essenllal to ensure that
the "effective volume" for SOD rate calculstions (Equation 1) is
equal to the taotal chamber volume, Without complete mixing,
portions of the enclosed water mag: might be influenced to
varying degrees by the benthic metabollam,

Historically, cehamber clrculation hag besn achieved through
pumpe and diffusers or propeller systems. Commercially available
self-stirring oxygen probes are not adequate and sheuld not be
depended upon a2z the sole source of chamber circulation since
they circulate teo little volume to effectively mix the chamber,
Difiusers or propellers in the chambér should be oriented to
achieve complete mixing within the chamber, provide Teasonably
uniform over-hottom velocitics, and aveld excessive disturbance
and resuspension of bottom sediments.

Chamber Over-bottom Veloeity. The importance of chamber
mizing and over~bottom velocities to the measurement of 50D haa
hect teported by Boynton, et. al. (111 and Whittemore [12],
Idoally, wver-hottom velocities should approximabe amblent velocity
at the test site, but such simulation ie difficult to obtaln. For
Instance, in & tidal system, simulating the constantly changing
over-bottom velecities would require monitoring the instantaneous
current speed and continuously adjusting the output of the cir-
culatlen mechanisms threugh rheostats, When DO battery power
ijs used as the power swurce, which is practical for moblle fiald
operationa, It ia very difficult to yse and callbrate rheostats for
12v DC vaoltage, Considering these difficulties, we suggest using
2 fized mixing rate with a conastant over-botlom velacity low
enough to aveid excessive rocsuspension snd within a range of
veloclties typlcal of the study site, Sines SOD ratos are affected
by over-bottom velocities, one benefit of & fixed or unjform
mixing rale is that it stendardizes the experiment in terms of
velocities when compate snd contrast studies are planned such as
assessing pre and post drsdging impacts on 50D, Hewecver, for
modeling purpeses, simulating ambient overbattom velocities, a2
nearly as poasible, should be a goal of any eaperlment. Ac-
cordingly, messurement and reparting of ambient and chamber
velocities should be a part of all SOD studies.

Detcoting Resuspension.  Resuspenzion, which inrraases ap-
patent SOD, can often be detected through graphi¢ analysis of
DO eoncentration vérsus time (Figure 2). The chamber design by
Luces and Thomas {9] provided an offective means to assess
suspension of wmaterial in the enclosure. Chamber water was
clreulated through a clear Plexiglas manifeld external to the
enclosure. The manifold was equipped with a sampling port and
septum so that gmall aliquots <ould be remaved for analyses
during or after the experiment. If sampling i fo be done during
the experiment, tne chamber should have an inflow port far
renewing watsy lost to sampling; otherwize, negative water pres-
sure may pull sediment pore water into the chamber water.

Pump BSpecifications, Regardless of the syatem chosen for

circulation, it is advisable to avoid pump o propeller syatems

P.av
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that da not have 3 tompletely sealed motor. Impeller or propeller
ghafts connecting dlrectly ta the motor and sealed only by an
O-ring or similar hearing-type device are subject to leakage into
the motor compartment, This problem Incrcascs with depth dua to
increased water pressure, Fump clectyical shortages hecome 3

frequent problem, often terminating the axperiment before com-~ .

pletion; perhaps without the knowledge of the operator. Pump
gystems using magnetically driven impellers arc lesd likely ta have
alertrical shortages. The pump operation and Dattery per-
formance can be monitered (1) by placing 2n amp meter in the
clectrical cireuit or (2) by passing the pump flow over the DO
prabe (9], This second procedure eliminates the need for a
probe stirring dovice, if the velocity of pump water over the
membrane meets the specifications of the probela manufacturet.
Should the pump output cease, 2 rapid decrease in the DO read=
ing will ocour. .

Ghamber Flange and Cuiting Edge, An 50D chamber should be
tquipped with a flange =nd cutting edge along its perimeter of
contact with the sediment, A horizontal flinge and vertical
cutting edge effactively stabilizé and seal the chamber fo the
sediment surface, In soft sediment, the flange limits tha cham-
ber's intrusioh ints the sediment, thus ensuring a known chamber
volume, In harder subsirates and rubble where penetration: of
the cutting edge is Bmited, the flange may be fitted with a aoft
flaxible collar to aid in sealing the chamber to the subatrate, Thia
n‘;ndlﬂcatian may require recaloulating the volume of the en-
elgBure.

Preventing and Detecting Chamber Leakuge. An effective cham-
ber to subsirate sesl i¢ essantia] to prevemt ambient water from
leaking into the chamber and altering the chamber DO concen-
tratien. An sffective chamber seal can wsually be made when
divors arc used to plare the chambar en the bottom substrate,
Deployment by divers ¢an minimize many uncertainties in dome
placement, particularly regarding whether or net the chamber is
Bealed as well as auch things as subatrate type and presence o¥
absenca of benthic macrophytes, Where diver deployment is not
possibla, the chamber geal's integrity can be tasted by remotcly
injectlng a saturated galt sclution (KC1) into the chamber, The
resulting Increase In conductivity i monitored to deteet declining
values after atabillzation, indicating a Jeak of ambient waters into
the dome. Use of tha salt solution is, of course, only practical
in frash water. The conductivity of brackish and aea water is tao
high for cffactive uge of this optlon.

Purging of Chamber. The shamber should be designed with =
ohe way purging port or movable ld to cmit water and trapped
aly am it is lowered through the water columni Passing of water
through the chamber as it is lowered helps agsure that amblent
bottom water 18 ultimately ¢nclosed within the chamber for the
SOD expariment and, further, reduces shock wave disturhance
ahel reauspension of the kottom sediment upoh impact. The lid or
port can then be closed elthar remately or by divera, depending

‘on the methed of deployment.

617 627 3863
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Accounting for Water Cnlumn Respiration Rate

fhe deelining DO concentration messured in the chamber (b; in
. Equation ) reflects both tha sediment oxygen demand and the
oxygen domand of the water trapped under the chamber. To
galeglate the SOD rate, the water's oxygen demand must be
moasured and subtracted from the total exygen demand measurad
in the chamber. The water column exygen demand (b, in Equation
1) is due to respiration of suspended algae and bacteria, as well
as the cffecls a? sline growth on the chamber wall. The watar
column oxygen demand can be measured by use of "blank' cham=
ber experiments conducted simultaneously with the 50D experi-
ment3, A "blank" {8 a chamber identical to the SOD chamber but
with a bottom that iaclatea chamber water from the sediment. Tha
thiank" chamber is deployed alongsida the SOD chambera, fillad
with bottom water, then subjected to the same conditions of water
temparature, circulation, wonitoring, ete. as the SOD chamber.
Although the 'blank” chamber serves as a large BOD botile,
standard size BOD boftles ¢lo not appear as a good alternative te
shiani® chambers to obtiin water column reapiration vates for
charvber experiments. Compartgon of tblank" chambers with BOD
bottles (Taglu 1} has shows that BOD bottle teats tend io over-
estimate water column respiration occurring within the chember.
This {8 poasibly due io differcnces in the yatio of volume to
aurface area for the BOD battles and ¥blank" chamber.

TABLE 1, Comparison of Waler Column Respiration Rates
Determinad Using Dark BOD Botiles and *Blank" Chambers.?

Dark BOD? "Blank® SOD
fwcation Bottle, Chamber,
mg/lehy mg/l-hr
Estuarine; bay .03 011
Estuarine; bay 017 008
Eatuarine; bay + 000 1009
Pgiuarine; bay . 068 056
Estuarine; bay 059 016
Edtuayine; bay «2bh 076
Estunrine; bay +120 057
Estuarine; bay 084 032
River (Fresh) .013 , 004
River; Estuary .0B% 087
River; Bstusry -089 000
River; Ratuary - 150 L014
Estuarina Lake 046 076
Tidal Creek 075 108
River lmpoundment .133 070
Rivar Impoundment 139 040
River lmpoundmant . 046 022
River Impoundment 125 . 049
Rivar Impoundmant 041 . 000

IData measured by EPA Region V. *Average of twa hattles,
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. E.,P,A {RBGION IV} EQUIPMENT, PROCEDURE AND RESULTS

Bpeeifications for EPA's SOD Chamber

An SOD chamber designed and operated by EPA, Reglon IV, is
shown in Figure 3, The chambey 18 basically a cylinder with a
center core that gives an annular configuration, The lid, with
atttached center core, is mounted to the base via four stanchions
which guide the lid cloeed when the chamber iz seated in the
sadimant. The lid is secured in the open position during ee-
ployment, which facilitates purging of tha chambey as it pasges
through the water column. Piveys seat the chamber, then lower
and gecure the Nd into the clowed position. The length of the
center core is such that it also aeats in the sediments. The
chamber in the deployed position isolates 65 Hiers of water over
0.27 m? of substrate,

Water Ig circulated within the chamber by a 12-volt DC mag-
natically coupled pump delivering appreximately 600 1/hr (160
gal/hr) with dlffusers, Because of the annulay deslgn (Figure 3)
and orientation of the diffusers, a unidiractional flow af 2,4 to
3.1 em/fsac (0.98 to 0,10 ft/sec) is attalned over the bottom,
Veloslty measurements were made over 2 sand substrate.

Once the chamber and ld are scaled, divers inenrt calibrated
probes inte the chamber for monitoring DO and temperatuve, The
chamber shewn in Figure 3 s intended primarly for dlver de-
playment and wervicing, As mentioned carlier, diver deployment
tan eliminate many problems assoctated with remote placement of a
chamber and is recommended when possible,

Feld Procedure for SOD Studies

The icllewing procedures arc recommanded {or conducting field
measurements of sediment oxygen demand using the previoualy
degeribad equipment.

(1) Obtain preliminayy information abeut the study area to
determina general sadiment types and current velocities,

(2) Calibrate dissolved oxygen moters and other monitoring
equipment such as salinometera, caonductivity meters, and DO
equipment and recorders. Maintaln record of calibration, A DO
probe having a stirring device is yequired in order to maintain
sppropriatc water velocities across the membrane of the probe.

(3) Maasure vertieal profiles of dissolved oxygen, temperature,
walinlty or conduetlvity, and measure bottom velocitisa. Near
bottom concentratlans of dissolved oxygen less than 2 mg/l are
generally Inadequate for the 50D determination. Attempts at
measuring 50D rates under such conditions muat be done with
great caution or the dissolved oxygen will be depleted withln
too short a period of time.

(4) Check delivery of power and operation of clreulation pump.

(5) Depley chambers, Lower the thamber with rope from a
hoat or the river bank, Whet on battom, divers place, pesition,
and seal chamber. Deploy biank chamber first and pesition
upstream {rom other ¢hambars. Purging of blank chamber with
battem water occurs while othcy ehambers are being deployed.

o e .
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Figure 3, Diagrum of the in-situ 30D chamber.
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(6) Allow approximately 20 minutes for settlement of material
that might have heen resuspended during deployment of chamber,
Install monitering probes and engage clrculatfon pump. ‘Securs
probe into hole in Ud with number 12 rubber stopper fitted to
probe housing. Terminate purging of hlank chamber when mani-
toring probe la instalied., A purging period of 20 winutes allows
the chamber tontents to turn over approximately three timas,

(7) Lower ambient probes to deme leval; approximately one foot
above battom.

(8) Record initial monitering data.

(3) Deplay a minimum of two dark hottles alongeide the ¢ham-
bats for incubatlen during the course of the SQD experiments.
Use water column regpiration values obtlained from the dark
bottles as back-up to blank chamber experiments In case of
chamber failure. General prucedures for conducting the light-
dark bottle tests are provided in Stapdard Methods, 15th Ed.

(1t) Record monitoring data either eontinuously or at.15. minute
Intarvels.

(11) Continue experiment for approximately 2 hours. Oxygen
readings at 15-minute intervals provide sufficient data polots
(6-9) for determining the slope of the DO curve,

{12) Remove monitoring probes from dome and chack their call-
bration. Record calibration check. Check operation of circu-
lation pump just prior to termination of experiment.

(13) Relocate dome to nearby pasition and bagin replicate mea-
strement. Use of additional chambers as replicates will eliminate
nead for relocation of chamhers. Four to alx replicates are
suggested, Allow dark bottls cxperiment to centinue.

S0N Dats Measured by EFA, 1977-18984

The above in-situ method, with some cquipment variation, has
peen emplayed by EPA Region IV persannel since 1977, Data
measured by this method (1977-1984) are summarized In Table Z,
The mathed has been used in a varisty of areas including ereeks,
rivers, lakes, canals and estuaries, Equally diverse is the array
of SOD rates observed, which demonstrates the need for site
specific obzervations. The variability abont the mean is due to
natural variation in the benthic environment and variation in-
herent in the sampling mothed employed. The purpese of stan-
dardising -the SOD methods in terma of equipment and precedure
{a to minimiz¢ the variation in the method.

The tavge and coefficlent of variation (C.V.) Identify the
varistion about each of the means seported in Table 2, By
inspection, 91 percent of the cogfficlent of varlation values are
less than 40 peveent, The central tendency for the dietrihution
af these values is between the 10 and 20 pereent level, For bie-
logical sampling under field conditims, a ceefficlent of variation
of lesa than 50 percent is viewed as mcceptable {131]. The mathod
used by EPA personnel in Region IV appears to provide con#is—
tent and relatively precize esttmates of sediment oxygen demand.

P.12
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TABLE 2. SOD Rates Measured Using EPA In-glty Chambers,

1977-1984,
500 Rutan
Lacation Dencription Mewrt s Reuga, G,V., Man
@0, fm* bar gotln’--m. Tcus..
2
Indlan River, Fla, Illfh enlinity lageon ' A2 0. 34 3.6 0
Eyhan Croek st Saltwatar tiial crswk wubject 31 J2-.88  8LO MLB
Merritt 1., Fla.- te urban runefl and TP
turkwy Creek st Tonsity atratified it3sl cresk .
Melbourse, Fla. atream Fesidantisl development, 54 2-.40 1.3 34
heavy orgawic deposlt
Indian River st Eatuary
Turkey Grack A3 1340 36,4 L0
Malbourae, i,
Sugarical Keys Fid. Deadand Canal, hyparealing 12 Jo-.M4 21.h 25,0
Wiikon Greek, 3, C,  Shallaws Oashy, pladmant cleck .10 08,11 10,7 ahd
Wilsck Crask, 5, C.  dhellow, Qashy. pladmeht ereek 08 A5 36,0 M4
Wiion Cret, 5. G, Shallow, flashy, pladment rwrk Y] S41-. 18 .4 2.1
Mohidy Bay, Aln, Low #alinity eatusey 12 110-,13 16.7 W0
St, Andeawe RBay, Fli. Eatusry K] 03,06 .0 0.0
8t, Andrawa Say, Fli, Ell‘:arg: twar petired kraft mil} ¥t (-, 21 £3.0  ibo
nchavge
Savennab Mver at Dapatty l%nmml. high velocity o2t 021,032 22.2 U8
Savanask, Ga. river/eatusry
Sxvannsh Mvai st Penalty statthed, high velocity +DEY Jas-.em 318 B2
Byvannak, Gy vivar/estigry
Savannak Rver at Denalty atatifled, high yelocity .036 J025-,040 1.4 A2
Sxvannah. . G, rivarisstuary
ngnhnrw‘!;.mm » Denalty stratified tiviriesiuary -4 TS 6,27 A
appls -
m%ut?:m.h Hivar at Dinsity siratified rivar/astuary B -9 §.5% 1.8
smpss Fla.
I(Ithmrom',‘h Rivax 81 Dansity stratithd riverisstoary B 0914 19.7%0 2.9
Tampaa Flay .
tlul'hrou;'h River al  Panslly stralified river/saluary 17 213,19 .4 i
Tampa« Fla.
smwvh Bay, Fla. Shallaw by, geass flat 188 JeE- 13 LY 29k
17
Saraants Day, Fla, Open bay, mindy boliom =227 J72-,07 W3 D
{Summer)
Sarasats Ipy, Fla Opan bay, #indy battom .56 45046 9.6 282
{Bummer}
Serasots Bay, Fla. Deep bay ¢hannsl, coarse sand W12 07152 3.8 8.9
(Suinmer)
S.r-z;}lthly' fla. Shatlaw keys grass fist 7] JQ70=,202  39.6  Z0.3
L3 g
s;rne‘l'n Bays FlAa Open bay, sshdy batten J0p FCLIEN TR B I
Serwagla Bay. Fla. Shallow bay, griss fat 077 - - [0S
{Wintar)
Sraants 31y, Fa. [1ep bay channel, esarss sand K11 063~ 110 2T.2 R0
IWNinter)
Wiitaker Bayou, Fia.  Denaity steatified creak, thick
(Bummer organis depmlts.  Subject to -1 JO80-.021 44D AW
uvlpws yunoff & TP
Whitaker Bayou, M.  Demsity airstifed cresk, thick
{Summer} ergetile deporits,  Suljeat te 140 A7, 087 1229 279
urban rumeff & 5TP
Surmials Bay, Fla. at  bay ey south of tids) creek ity 008600 66,0 28,4
Whitsker Bayou Subject to wiban runoll & STF
(Sumwar)
Whinkar Hayou, Fla.  Benalty stratifisd creskc, thisk 5t W56, 169 M3 r.0
(Winter) arganie depesita,  Subleet to
- urban 2uneff & §TP
Whitiksr Bayou, Fla.  Denmity wraifiad creek, thick 4240 JA44m30 2504 208
{winter) grganle daposits, Subjust te

urktan rursil & ST?

P.13
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PABLE 2. SOD Rates Measured Using EPA In-situ Chambers

TAIDLE 2 {soniinuwd)

£00 Ratas
{ocation Daaeriptlan Mui i Riage. c.Y, Nvar
KCaimichy aOybiche A Tome-s
Barasls Bay, Fis. &t Bey peir bouth of tidal crask 1 100 J123-,214 26,3 70,5
\'h(t'.uh“u ] ayold Subjact to urkan runoff & STF
L 13
Lake Myakka, Flv. Shallaw frashwater ike with 49 020-.064 W0 24,5
{Summir) bottom ¢f dunaw whiz malier
Laka Lya¥bs, Fls.  Skallw freanwalar lbs with P N T S KT
(Winter) boltom of dende arganle mitier
Lake Myakka, Yia, Shatlow Irahwatar faks with gt!] FLIDUR (7 BT NU R 1%
(Wintar) boitom of denew srganic matier
Guif Sharaw, Ak, Culf Iniracaastsl Waterway N A0 0 22,5
Gul{ Bhares, Al Gull Intrecaneisl Walerwey .70 LEB6v, 078 9.9 215
Guif Shores, Als. Dulf Intracosstnl Walerway M2 o2 154 32,7 22,0
Gm‘l‘nuAl'll‘. Ruver- TVA Laka « 163 J136v, 222 20,0 2.5
volr . . : '
uumﬁnm- Ressr-  TVA Like A AT 1B4 Z6A
Mchllcl‘. Repurvolr, Ala TVA Lake .37 =028-.086 27.0 L]

Pichwick Resorvoir,Als TVA Lok -0 093004 5,7 2.0
Hillsborough Buy, M. Dlnli;‘y atratilied Bay, dynamic +033 S0zd- 080 393 16,5

Hillshorough Bay, Fla. Damgity stratihad hay, dwad/uilt +046 ,039-,058  d0.2 140

Hillaborough Pay: P, ensity atratifled bey at river il L08-.008 A4 10D
sad 8YB discherge
Bawashes Cresk, Misd, Shallsw craak, upstriam of STF 097 L7114 19,2 262
Sowashuw Greak, Misa. Shalbow cresk, dpwpatvaam of 876 (102 L0900 18,7 29.8
T, Ry, M. mn ‘l{. wawnd IM L0bI-.087 24.0
Hilisboraugh Bey: P, low bay, derk yawd & allt 133 LA 3.2 3.3
Tanpe Pay, Fla Opant lal, wand 183 61276 21,8 3.0
Old fomps Bay, Fls, Shalhw Siy, neavehsrs J1H LA0¥-,214 AR 3L0
Tawips B4y, Fla, Shsllow Biy, haavshors 203 L337-.28¢ 265 0.3
Manates re Fls. Thiai atratified river W77 WO64-.307 359 3L,5
Manatew River, Fla.  Thial sirvetified wivar 1 «160=193 1023 3O
Manstze River; Fla, Tidal afraiified river <073 OpZ-, 87 12,7 LD
Boone Lake TYA Laks, sindgw bank B ATL- 468 4T
Begng Laka TVA l.:h, upatrasm of wludgy Nt <070, 073 1.4
! L]

Beasng laks TYA Leke, downaizeem of aludye - T4 AI7-ptd B8
Beons Lake TVA Lekw, HRM 1.1 .03k L028-,036 1LY M0
Boone Lake TVA Laka, KRN 26 + 0 «055-.077 1] 1.5
Ticone Leke TVA Lake, HRM 29 07k CR6E- 00 237 10,5
Boune [ake TVA Laks, HRK 31 100 20hb- 24 0.7 .5
Peone Lake TVA Laka, RN 3 4050 010,060 17.3 1.4
Boone Lake TYA Laku, WRM 7 023 020027 133 143

Take TVA Lake, WRM 11.15 O NITEN B4 248
Caleasiou Xiver Swallfied riveriestoary D27 L019=,012 201 4.0
Calcastwa Rivey Siratified siver/estury 227 L019-.00 320 240
Calcarlms Rlvir Stratified rivar/asturry 027 L0190 F2.0  M.2
Calesatas River Siratifiad rivari{wwtusry 067 L061-.083 139 2.2
Calcavion River Siratfted tivariadturry 088 L038-,013 273 2h.0
Calepsion River Heralilled riverinnivary 027 LOi4= 038 R34S
Calennioa Xiver Sivatifled riviriastuary 038 (0190 M6 20
Charlotis Havber Fatuzry: dsasonsl wiratifieatun 1062 JQ44-,870 XG4 17,6
Mne lotand Seund Eatuary) ahsilaw 044 SO0 38 19.§
Fi. Loudown Rax. TVA lake, TRM-5DR Odé LH45-.049 B0 242
Ft. Laudoun Res. TYA Laka, TRM=H08 N L033-,05¢ 7.2 348
Ft. Loydoun Rea. TVA Lake, TRE~EIS +043 L0M-.051 139 .z
Tallieo Russyvolr TVA laky, LTRM-16.5 Bk o062 084 12.5 =
Tullice Ragarvoir TVA Lake, LTRM=21 087 JO78-.088 33,3 1M1
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jcommmson OF IN-RITU AND
LABORATARY 5.0.D, MEASUREMENTS

In-sltu SOD vates are compared to rales derived by a lab-
oratory tmethed of measuring SOD (Table 1), The laboratery
method for meaguring SOD rates is described by TVA in Appendix
A. In thres of the four data setd compared, TVA's laboratory
method ylelded rates substantlally lower than rates meagured with
the In=sity methad, Other yesearchers [14, 15, 16, 17] alec
veport a discrepaney betwsen in-gitu and Iaboratery SODP mea-
Furements. Suspect in the- tendency towards lower rates by the
laboratory method are the physical and biolegical changes that
cecur in the sediment sample during collection, tranafer, und
storage and the restructuring of environmental conditions during
the experimentsl process. With biological process being a majer
component of gediment oxygen demand [l1. 18, 19, 20|, changesz
to the structure of the microbial community and its metabollam are
of particular concern even when physical manipulation of the gedl~
ment {5 minimized.

(The in-situ method would appeat to be the better approach to
measuring sediment oxygen demand aince it involves less manip-
nlation of sediments and wther environmental ecnditions.)

TABLE 3, Comperison of TVA Lsboratory SOD Rates and EPA
In-sity 50D Ratas in TVA Reservoirs, September 1983,

Lacation Rep ¢ gimt-day Rep § gimiscay
Pickwick Repervoix, 1 136 1 2.23
Ala. {Mila 214,8) 2 1.26 2 2,42
Avgs 1,31 3 2.50
Avg. 2. M
Blekwick Reeexvolr, 1 1.49 1 D. 9%
Ala, (Niln 236,4) 2 1.38 H 1.4
Avg. .44 i 0.64
q .77
H 0,77
1] 0.67
Avg. 0.B9
Guntersvills Reservoir, 1 1.22 1 £.33

Ala, (Erowng Craek) 2 113 3 3.86 |
Avg. 1.18 3 3.24
4 3.58
5 4. 18
& 3.26
Avg. 3,91
Bunksra Chapnl 1 1.10 1 1.87
Als. 2 0.18 2 1.90
Avg. 094 3 2.26
1 .0
8 2.8
b .50
. Avg, 2,18

P.15
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ATTACHMENT 2

Salt Creek / East Branch DuPage River
Sediment Oxygen Demand Study
Field Data Sheets



SOD Measurement Station ID: EB1

SALT CREEK/TAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY

Dale: _}‘/EM*%___

Location;_ AJoritly oF Sf. Cl['mrt':g

FIELD DATA SHEET

Personnal: ﬂ‘tﬂrmw S-alm\!h Kfz.ssma.’h

‘%Pr‘dqc:, ERSC
S

GPS Coordinates:

vor | chh llﬂpll'l %m&mmt on X-8, aiﬂ
s, SN solimendt=" ot shade, rocky

o Hnm

cription]: L 4() - YN DU!UHZ':

Sedlmﬁ_ddapth, description]:

e .-....—..

dtep, ariun Y AL FECie.
PP |

DO Meter Calibration Info:

Meter 3

Meter | Meter 2 _
DO (mg/L) .Y G.ls TS _j
lehmithuis reference and QC; ‘
— "Time Probe Reading Winkler Titration
Start Epd Dg’%‘} T(%p li;lr;tur DO {mg/L)
Time | Ti { adin
§ TN = e N O TR VRN V.5, R L
Ldght Botde | i 5vl KTE LT3 |, 50
| Dark Bottle _[{[D- ]Dﬁ}rﬂ,ﬁﬂm—! 994 906 gt!ﬂ. TRLY _
—_ Time | DO(m@L) | Temp (C) | _Time | DO (mg/L) Tmp(“(‘}; o ;‘;“;E
0cosam (493 | a8 % oo | 260 '[S2] g5
0 tlam | H-Slo | 3 25Y 3.92 1357 | a5y s
o:abav) | H-3¢ | 856 3.6 25.9 _|52) #iS
103 am | 123 28 b 1.80 lav.j  [S93 ps#
04 am | 905 as. P 392 [Ae-p {526 | A9
OSuam |S90 |00 320 | Ab.3 |57 %l
e 3. 9¢ (20 2, ¢ |2, I5:29 (%
8 am. | 3.8 | b Y 3.5] a8 |5.3) ﬂrg
'.u_‘_Zﬁ_m.,.é:l_JL_. Al 4o 3.39 2.0 |53 -
ViBa 1327 (4.2 3 >-38 b‘l’;_;l 5332_, \;u,:
143 el 9y _:ng_g:—&_ S
5B Yok @y Fere 5% 2



SOD Measurement Station ID: EB2

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY

FIELD DATA SHEET

nmc:ﬁffﬂf }ml Personnel: JUJ‘(’S‘:H’IHW, ﬁ\cc rqd&ﬂ?ﬁﬁ

Laocation: _Cﬂumm L_Mjﬁ),@im Al

GPS Coordinaies:

REer [ﬂdmf dc[th % sc § ment on x-S, descnplwn] WA dl_l rivey”
s

W ALd 10D% ol

M:\{M’f amn,

° Laom [depth, dcscnptmn]‘ S -ﬁﬂi’ G\UJD 'n[ﬂff.s LM_MM

it g e S Ao

DO Meter Calibration Info;
Meier 1 Meter 2 Meter 3
DO (/L) o 1B -0 ERY _
Photosynthesis reference and QC:
. Time Probe Reading Winkler Titration
Start [ind DO Temp Titrator DO {(mg/L)
Time Time (me/l) CC) Reading
Intial }%&u 23 132 [ P [ u4?
| Light Doitle ) ° 1\ST R 12.56 )
Tk Rl 1Mt a5 T g exa_[oex . ;
" Time | DO (mgl) | Yemp(C) | Home | ﬁ Formp 6y :
.50 s [3as | 0Lz | 394 LTl | 33000
5:00 1lapg 139.5 | F2F | p. Y | 19.28]35.]
200 1 9% D9 [BIX Tsog 1218 |33
300 |90 |32y 277 | 425 1295 1330
520 92, | 294 |8U4F [ 20\ ,| I7a |33
240 194% | A5 | 499 [3RL |34 |33
2601 9% [ 328 [ Tl) 1338 |).72/ |53
5D | 892 |z0. | A3 [ 3% | W2 |32
Uip lRy? 1326 | 20 | 338 . O |33/
H W9 1332

20 906 {333 |yal 329
V ey ?_
A LW

oo aY

N

ot P

g’b)ﬂﬂ/ W P Signature



SOD Measurement Station ID: EB3

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND §TUDY
FIELD DATA SHEET

I]:ltugcz? Q} F &) Fersonnel: i P( 4
Location:{ ]ﬁ'(_LMJ - E B @ dFE’S(PW}f B \h:f 'Iﬂﬂbk\‘{ (JJ-@ Peda,
GPS Coordinates: N%

Rm. ic lh, depth, % sediment on x-s, dcscnphon] . qfﬁlj,
- L«:-lbm_ :
4 :% 1. :.L’
2 ' Cg/a a5 DD
{ q, %uhm»ut[cln._,pth db%t‘lptlml?

o ,,,ch‘“:{,:g;mm@z)m— 6oy 1) i 5

. JHMEE"(“MII Info;

{}1(( %ﬁ@’i—%—_‘i}ﬁj} Meler 1 Meter2 | _jd!.lm‘? -
Fhotosynthesis reference and QC; .
Time Probe Reading Winkler Titralion |
Start Lud DO Temp 1|tram| DO (mg/l)
e g e
nitial — - 7.
Lipht Boile |2 @8 (475 61O 14 [HT, 37 il
”iklﬂﬂiil!h;%ﬂa Hese [S g:j‘g 293 “-(Fs-?
e T e - 3 w
_Time | DO (mg/L) | Temp (°C) | DO (mg/1) Temp (°C) [ DO (mg/L) 1'¢in"|"1w(1i@...
348 [ lalona [39,57036.3 1¢.80 189y |
3:2%*4 qY 1203 1702 (2504 [958y (245
338 M ap Y. 4y [6.93 [aS, S %#:{L 24,5
DY 03 PY. g [6.51 15,5 |&.Y0 (24 ¢
3R AL |29 Y [ 3¢ [235. 4 |§. 33| 24.5
Hﬂpg...cmls 0.4 16 ) B3,y 8. ok d,5
H: )€ % % &Lfi Y 1S90 ;asgf 2. é % 1245
1y’
200, A 28] 3 e Ty 2'5 3130/ 1744
148 25 120, 31538125 q[F.96/29. 4

Signature



SOD Measurement Station ID: EB4

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND §FUDY
FIELD DATA SHEET

Date: A.!‘f..&_ | X 2000

Location;

Fe:rmnnelm C-

GPS( ‘ﬂnrdinnu,s

kur [mdlh de plh

e T

7%:MW1-R@

%su‘h cnt on x- s dcsgn ion]:
'\.
‘11 C

3O~ 4 O-F-I* wu'l'a

EE A ey ot wﬂ '

Sediment [daik dct:t:nplmn] ]2_

————

&ifﬁﬂ,_]l—\-nm

DO Meter Calibration Info;

l “Meler 1 Meter 2 Meter 3
DO (np/L) EE! EES .46
Photosynthesis referenee and QC:
Time Probe Reading Winkler Titration
Stasl End DO Temp Titrator | DO (mg/T.)

. ], Time Time | (mgl) | (°C) Reading

ual Q3 — 1 %.3 a9, ls 3.6
1 TightBotle (9,33 (10" | 6.52 | 3]. 1125 TRl
ll)ﬂranlile 33 QRIS 33 a1 S| 2T H B0
— — — ﬁmnleL_.__wa

Time | DO (mg/L) | Temp ("C) [ DO (mg/L) [ Temp ('C) | DO (mg/L) Temp (C)
1,50 19,56 |28.8 U464 19,2 15,30 [18.%
QYO |93 (2% |Y.14 |25 S 06 | 29,1
0550 1 2.86 [ 2H73 [HO05] .6 6 13 [29.2.
(0:0018. 1 5121 5 [3 84 [29. % 5, 15[ 19. 4
104101 3.0578.% [ 331 [36.0 | 5 0+ 19 &
10s20] 1,93]29.9 1 8.54 [30, 2| 50379, 8
10:3012. 83| 0. ( [3.4) [a0-4]6.05/3p.0
0 K0 F0 126 H 1394 (30-%]5.03 |30, 3
8360 a.-j..?l__.jon 61306 130.9])5.03] 30, ¢
NRoold. 51 |30, @ 2.2 13 )| 5 o(l30. 8

3 ——




SOD Measurement Station ID: EB5

SALT CRERK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Dale: "g‘;_!ﬂé

Persounci: ?é- St S M

Location: Mﬂ& oot Flow o Jartuetvm. peovek

GI'S Coordinales:

River [w:dlh dc%h,
Jex N

Fﬂvﬂ'f#-ﬂr_'

% 5cdlﬂ1enl on X-5, dcqcnptmn]

_"qﬁ:f.a!_mit o ol Ao,

Signature

§;dmm&'1 Tdepth, de-acrip-nun]
ugﬁt r1 . Ucaf_im‘r__i?rcb/ - U@*JSa
¢ X T Gdant
. 1O Meter Calibration Info: A Pl
1 Meter 1 i Meter 2 Meter 3 .
DD (mg/L) G TG e LEQ %2 i
l‘lmtnmynlhcm reference and QC: o
j Time Probe Reading Winkler Titration
“Brart Bnd DO Temp Titrator | DO (mg/L)
. Time Time (ng/L) (°C) Rie_qg_jﬂ____?_i
| it 9.2\ | ¥yS g j
o [Ligh ol | 66 | B¢ NKATIREOT ’fi )| 5.3
gnmgqtga s, | Geo | g9 133U | 229 | 4.6%
1 7 3 s
~fime | DO (/L) [ Temp ('C) { DO (me/L) | Tewp (€)1 DO /L | Temp (€)
1]ane 612 |z ey | > | §0F 320 |
220 53 % 532 193t | & 33
.:30) 519 2| S-Ug | e | 7.8 | 235
W42 | (75 | 3331505 1933 | 729 | 339
9-S0| £:68 | 230 L6 | 334 | 2.9y | I3
22300 | el 235 | Lol | 395 | 98] 1 53T
1o |_38c 1337 V&op [ 332 12.5) 360
190 3671 333 | 379D 339 | Mp_sgz._
390 | 338 | 30 | 328 [0 | T LB
240 | 310 | Bup | RG] 34O 7 29 136 G
Y50 9@ Byl w0 I T e



SOD Measurement Station ID: EB6

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Date: M /2 ffZﬁ
lmalmn /3&0 gp&rgn,&{:ugﬁgi

GPS Coordinates;

River [wullh depth, % sediment on x-s, dmm{mn] _EQB:

Cﬂﬂd‘a‘{-
{as .E,qn K5k

Personnel:

LBEE&’[_ fuse e Eise side

S'Eﬂ‘t"\

LY C_Qllx._h_S‘hah

hrt!-"" Ol

)

éﬁﬁufzo Mw

--.—.-._-_,. v -

q
Sediment [depth, description): ,’h_n ﬁ[{ Cbg-; d_qg VA gp L ! 3.«-.-:I
pebe

DO Meter Calibration Info;
- Meter | Meler2 | Mcler3
DO (mg/L) .94 — % gog
Phqmtx__thesm reflcrence and QC: ‘
Time _Probe Reading Winkler Titralion
rMﬂrl End DO Temp Titrator | DO (/L)

i e

mua % . * .

1.ight Bollic »524' 1oy i e A il
:ﬁ'agrk Boilc uﬁﬁwi%f_:{':_% %.qoi;_ "ff_,%“
I P A ) R
. Lime__| DO (mg/L) [ Temp (C) kD0 (mg/D) | Temp CC) | DO (me/L) Temp (°C)
925 | 30| 157 244 5 I e e I
L3S L he [0S fhel | 246t6 ) 4097 | 2502
LS| Lo | AS-§ |34y 26:2 1 &%) | 287
8. |33 12%% 1349 26- 6 Lt | 258
to-os. | 3% 1288 1390 12672 | 4. |25% |
104S_| 305 | &25F (3-89 |26 | LU | 259
fo-zs | 3-4S | 75:¢ |38¢ | 28.p | 49 |a5¢
035,339 | 201 1382 | %%, £:89 l?_ﬂ
10:45.] 350 | 259 _3-3%. 29 | Lleg1.] 259,
10:55. | 3-4S 2804 [3:88: 72¢% | ey | 259

Signaturc



. GPS Coordinates: _

SOD Measurement Station ID: EB7

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY

FIELD DATA SHEET

Date: yﬂm
Location:__ 587 - Sguchy of Bm{lem M E_QJ‘LENH{L )

Rl e Sl

Personnel; ﬁ'/ 3 .

e,

Signature

Rlvm wiél;;:: ie& % scdiment on x-s, deseription]: 4._t)_w1 _h;f.i__tifiﬁ;
Rrew decce . o al R A9 ustl, Plascs .
Sediment [depth, desgription]: MD . Covers lﬁﬁ “f Ldtﬁch
— Al e '
DO Meter Calibration Info;
. Meter 1 Meter 2 Meler 3 ]
- DO (mglt) _Deld 234 2:32
Thotosynthesis reference and QC: -
e Time Probe Reading_ Winkler Titration
Start End DO Temp Titrator | DO (mp/L)
Time Time (mp/L) (°C) Reading
Initial s ) 727 28 | d |2
e e e L
A OWIC \ e . ' . BTt PR
. D 1« Do @ ﬁ:““"#
_Time |} DO (ng/L) | Temp(°C) | -Wie. |<pEagwpi) | Femp€) | —
2004 | >, (2686 [4LY | G (6B 2C,
Sl | k3 ) 26 L Gkl | 2200 | 4% [ ee S
IRV S?. 6.7 VGl 222|682, | 24 ¢
D | Gl | 2408 [ Lo [ 2774 | €8l oS
201y | G- 73; 2w b 1412 (s, [ 19 | 269
sy by 269 [Bar 2ot " €79 [26R
2@ | 367 | JPe | 344 (226 | {5 [Cr8.
R ey | L3 | 270 | 39 | 297 |66 |20
I3y | 506 | 221 | 3,79 | 227 g2 |27l
- 13:3¢ | 334 | 2€.0 343 | 28.60 1¢7] InZ -,
1246 2 tﬁ e 2.9 281 &- €9, 27



SOD Measurement Station ID: EBS8

SALT CREEK/FAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY

' FIELD DATA SHEET
Dale; _QUCJ""‘ Q ) 2&% Persannel: CLB "Sm. PES : ~
Location: E_B_@Hc:{ra‘_&ﬂh Pcl. L ‘ »

- ¥ (3PS Coordinates:

]
River [v.'id‘]‘h,' depih, %% sediment on x-s, dgseriptign]; !p_f&ﬁt‘h 967 0 favt ol (:CaLS‘urFaﬁf, Ceels
1 T ' , .

Sediment [depth, description]: L e Silm day ; -
27 o seduaning A A— .

AR B sy

DO Meter Calibration Tnfo;

Meter 1 Meter 2 Meter 3

DO (gl 8.8 2.5l $. 23 @:3 )
Photosynthesis reference and QC: - '

' L Time ', Probe Reading Winkler Titration =

Slart End DO Temp Titrator | DO (ng/T.)
_______ ~ Time Time | (mg/1.) (°C) Reading o :
Tnitial a'yp 0.0k |22.9 [ vese ¢ 50 .
 Light Bottle | 4SHG | N8l [F.35 [23.8 | = 6.4
DarkBotte [q¢HE b, 23 [23.4 " b .20
i I 2 3

Time | DO (mg/L) | Temp (°C) | DO (me/L) | Temp (°C) | DO (mg/L) Tmnp("(_:)_\

LA e 12,9510 [ 140 | L.0e4° (22,9

I I

4 A6 21haS | 23.0 [3. 0D [24.0 [6. |8 [2%.0

.....

0,02 1568 25 (|4 Fo [24.2 6,10 (23, |
LDtz 15,61 (23,2 [H. 3] 24.2 | 6.08 (23, |
-2 15,41 |23, 3 |H.Yys| 2.3 | 6. DY [2.3.2°
032 16,0023, 4 [UG.86|24.4 | 40123, 3
Yoz 5.3 123, 4y [y 09244 ]5.98 23 .4
G flesz (M RO 1723.5 12,32 124,515 1Y |23, 14
3.9 123.8 | 1. 61 | 245 | 4. 0T [23. 4
el 2 (.94 88236 | |21 2. 51 3, 38|23 4
122 Qﬁ}lﬁj:_ib;,_l.sna 2H.6 | 3. 07235 |,
S JZ-'%‘-:L \f ‘ﬂ_-g iufignature 4 '247’«5:5- N i

3.0 |




SOD Measurement Station ID: SC1

SALT CREFK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY

FIELD DATA SHEET

ale: %2 O mﬂ}x Petsonnel; CL B W c_)Mr.

‘ imcmmn{:ﬂﬂj— 01(51 L@JI:L&M!T{?‘!G’RM HGM% BLL M_,,

GIS Coordinates: ]h_) W

River [wigih, dcplh % scdiment on x-s, deseription]:

’

I . 'JJ N o — S =200

%xluuent [dc:pl;h dLSLl'] ptmn] ’
;_'.Z._mvgmm - Bk, ﬁmgﬁﬂ»@ﬁ[ﬂu M‘%m@{éﬁmj
DO Mel‘.er Falllmlanun Info: ; )
M\W tm‘i? Meter | Meter 2 Meter 3 J
DOy T 1ed 758 7D
Photosynthesis reference and QC:
o Time ~ DProbe Reading Winkler Titration |
Start [ Dind DO Temp Titrator DO (ng/1)
Time | Time (mg/L) (°C) Reading | I
lmtm] ) i e 2d b | 7.5
Tight Botlic | (2@ |3, 10 |FH| | 2.5 Zn
Tark Boitle | 128 (3,10 ¥ Y% [ 74, 3 .0
] 13 Ty ) 3]
“Fime | DO (mgfi) | Temp (C) | DO (mg/L) [ Temp CC) | DO (me/l,) | Temp (C).
L4k |44 123 G 308 RY. 5 8.0 2%, ¥
1550340 (237 [3.03 |2 61399 123. 5
205 3.5 25,8 6.9 124+ 2991389
215 (3.66[L3.9 6,86 (29,9 |#.91 (2. O
2765|868 R4, © 16,2985 617, F21: )
23503.63 [2l, |\ [hFY 75| |3.82 Z4 L
2095 132 |24 | 6.6z 125 ( 3 |24,
255 3,80 24, 7= L, 60125, 3|3 FT6 lLF, 5
3053.50 |24, 3|6. 5325 3AF2 (2% Y
215350 2% b 4]125 v [ F P24 4

kst He Wﬁmm ¥




SOD Measurement Station ID: SC2

SALT CREEK/EAST DUPAGE RIVER SERIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Late: U? 2' D[" M(t)‘ﬂ Personncl: “BM EMC
Focation: Nﬂﬁﬂ.ﬁ,{/@ g‘\a C‘l.ﬂka(_— mﬂwﬁia .fi I*"—.f", Y, ._..-:f.
GiPS Coordinates: ﬂm.‘UhUlr i ' _‘__%J:Z}\(}f‘gf'%

River [ !h depth, % sediment on x-s, deseription]:
Y a‘ = q o

..........

DO Me(er Calibration Info;

Meter | T Meter2 1 h;_lccrﬁ_mm']
5 W e £ -
\ :“I‘v'hutusynthcs:is reference and QC: s
L Lime ___ Probe Reading Winkler Titration
il Stari | Bnd DDL ngp I'Eiiﬂr;:l:ﬂr DO (mg/l.)
B g e
L;phtﬂmﬂe _‘3}‘ e k 23,2 %L, D
Dutk Batle |9 2§11 0000 123, | B 7.4
- i - 2 3
““Fime | DO (mg/l) | Temp ('C) | DO (mg/L) [ Temp (°C) | DO (mg/L) | Temp (°C)
05 160521 b [ 6l |27 |&2A3 |26
915 e ® 2l b 243122 716-98 (2] L
Qo b b2 21 ¢ |2.22[283-16-19 12 G
9:35 16.0Q 1. > Q.03 22 |6 45|21, 4
Q485 oo el R 11,92 [22.7 6. 43|21 F
Qs 598 21 e 11.93022.8 [6.90121. 3
005 5. 90 1.9 [2.04 [22.% Jb. 3912).5
1045 B.RF 2. 1210228 16.382121.9
D5 5,83 122. 0|2, (0123, 0 |6. 34 12).7
o5 5. 80 R2. | 2. ogk2.1 16..35/22. 0
o5 Brspz. 21209232 )6 3722, (]

o _F—/—L__\/ o Signaluﬁre

and <1 25.1°¢ ¥ &.3b 56 DK



SOD Measurement Station ID: SC3

SALT CRYEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STIJ DY
FIELD DATA SHEET

Late: Cj’&' I+ Db P'[H Personnel: CLE ‘PE’S
Location: .)’Ud Cranth (2 Wi&j Vil hﬂ’b’x}“ﬂ <L w’i"j “u’m“\’fg‘ffﬁ BANY.

GPS Coordinates: _

River [widib, depth, % sechment on x-s, dﬂScup tion]: 5’!:3'71: “5041\ e , .
( J% Wt o J:"&CM%SQ\E'EG\ME L o aive mal
WL Cﬂﬂi’_? ok ﬂmf; - Sina L AVonod. | ﬂbﬁ@ff Pediflos -

ar ‘P =L ~ -

sttt Lt sas a1 ym——

‘-dlmg,nt|du,pih deseription]: Wﬁh&ﬂ’ gb}\uﬁh cha ...QLQQ_Q;.__I_A_-‘QM SGL 4,

PO Meter Calibeation Info: e
0 Meter 1 Mehr 2 . Meterd
DO (me/ly) +22 | 8.13 2.l Y40
Photosynthesis reference and QC: —
B ~_Time » Probe Reading kalcr Tllr‘ll.mn

Slart Iind DO Temp Titrator DO (mgfl)

Time Time (mng/1.) (“0?3 Reading -
lll] A% - — .3':1 I, |"T »
II:tI:: Dotile. J_‘JL_-:'JI Tans P%I—D‘ 25,9 7.0,
Dak floitle | 12541 12 0% | Bl D &5, | 6.9
"""""""""""" S U N AU R M
"~ Fime | DO (gl | Temp €C) | DO (mg/L) [ Temp (C) | PO (my/L) | Temp (°C) |
oo SIS A o 6. R4 Q4. S 13,95 |l O
a3 [3.09 129, 0 615 |24 3 1407 3,/
RS, 02 |28, (e 08124 . 3 |$ 09124, |
25 625 1294 16,00 la4. 9 |€. OY o, 2-
301 |64 [24.3 15.8%125. 0 | % 028 |
O b SH 12,0 15 s 25, ( |R. 0084, 4
w2y e, 39 |24, S BAS 255 N )b 24. 5
1313 o RO 2, L 15,58 K23, ﬁ_{_ 4.92 2‘}{;‘_”@_
Bl 0b2d. > [S53 0.5 [AT0 24 6
BoHS A\ [29.81S 4y (35S 7. 85 |2 ¥ |

— | — e 7 o ]

S1gmlum



SOD Measurement Station ID: SC4

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Dale (2‘ ]_C'L —_
Location: ™ &Uj L\«"P-.J“L‘u_mﬂ

€18 Coordinates: Lo Lm‘w—{:

-~Rives [widih, depth, % sediment on x-, description]; "9::5"& on ¥~ 5 = \Z‘«C“F‘?Q
357 1) L55 o4 _ |
_.__@‘ih =L47y

_-..u......——

azlﬂL%*b

4 Culo - EAST
GAIK

VF N&ﬂ

eSedimentJdepth, deseriplion]:
fge,«Q CeL. 43 'h =1. 8’
mrj nsn mnpnmm mmﬁne black s L, non~ LM&

wﬂu h ter O alibiration Tnfo!

-

_ Meter 1 ) ~ Meter 2 Meater 3
I)D{mgﬁl) 1968 .40 9.86 |
’l*hutn%} nthesis reference and QC: . . .

___________ Time Probe Reading Winkler Titration |

Start tind DO Temp Titrator DO (my/L)

Time | Tine (mg/L) () Reading |
Titial R S.90 1 aa | .
l]j:,hl]_}{l‘lﬂll.- Re ‘5 \fb M5 | 60 5 234 YA,
Dok Rottle | 2156 1\ 4kl b 20 123, 8. ks A
e inr o i — : ColIReL. .

1 \ 2 3

“Time [ DO (mgih,) | Temp (C) | DO (mg/L) [ Temp ('C) [ DO (mg/Ly | Temp (°C)
2.550.36 (2.3 (W30 [23. 6153822, 2
Q.06 16,1 F|22.3 |65 123. 5] 6.57122. 2.
G616 10 221 _19.93123. b |3.5#|22. 3
q:25 5" 0R [22+5 [H.32(23. b[5.573)27.3 |
4356, 04 22,61 4.a3]23. ¥ 15 63 122, 3
Q45 ,5:.0(}__22. 6|0 1% (23,7 56_151 2.4
Qe (4,98 (22, F 4. 13 [23.815. 55122 S
o5 [Nas 2.8 |4.09 [23.915.52122.6
045 1130 22.R 1396 |4, Ol6. 4172 6
0259, 859|229 13,9329, 0lsug 22 3
035 14,89 123, M | \S. w522+

Sipnature




SOD Measurement Station ID: SC5

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY

FIELD DATA SHEET
. Dae 8106 Wep . Personnel. C’ZB Sm ND &
- Rfﬁff{ﬁ‘ﬁ{pﬂﬁmwm c:? OB Dy m?m- gt /ﬂfﬂﬁ? %ﬁ}": 0

GPS Coordinales; !n- f-M'I-Lf‘

Iumﬁf[ ;1 depth, %o scdlmmlt on X-s, dcscnptmn] 3@ )DGEZ?’ élﬁf-i Hen L (ZL?'

g 1 = '~‘-____. e Ot L&Wﬂt

“_}w,&l A el

wSogliment [depth, csv;;nptmn]
gf -R'*"? _,-'_ 118 - C'_ﬁ:i!z—qr
7 (e nd fm‘;?!//*f = -?"zQé!f) NS

DO Meter Calibration Info:

T Mieter 1 Meter 2 T Meterd |
DO (mgl) A3 3.8 o 3. 33
_Photosynthesis x rcltn}nce andQC:
. “Time Probe Reading Winkler Tiiration |
Start ind DO Temp | Titeator DO (mg/ly)
_________ | Time | Time | (mg/l) °C) Reading { |
nitial |2l od | —— | e4F [ 2.9 -
Il[']'li Bnl.ll:.ﬂ '%\ Ol 13talb £ OD |25, S
Dk Boule [2.°. P06 |2.8S |[bAW [, 5 UHS
“““M._Wl U 3
__.ILIPE_ DO (mg/L) | Temp (°C) | DO (mg/L) | Temp (°C) | DO (mg/L) | Temp (°C).
ANS 1502 |24, 3 .28 124 316,28 | 2H: 3
205 5 16 |24 ad (el F [ o9 24,2
7135 |3, 02 &5;‘3! VS [2Hob &l (24, |
24s 4.4 123. 9 [3. 9624 6|6 13 RH. |-
255 1M, 8223, 813/206 |z4.6 1699 [24
2os A A3.R [#eS a4, b |6 07 [ad )
301514591 23. 2155 F0 2. 61 602 Y. |
B2 SFL* oY 4138 _’fb_.&’jh 24 b S'qq 2M A
35| LY 23,8 13.64 |24, S [S. 93124, 0
Bysi4 Yo (23.9 [3%60 P 5.9 5124, D

Sipnature



SOD Measurement Station ID: SC6

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

I.-Date: @ H;v Dlﬂ WED Personnel; AL’B PE§ SMC thﬂ\_ﬁf‘@“?lkﬂ
L Location: hufd“f @ FU]\Fr%QUYS]LQM/ (@ ] AE,..

WPS Loardlmtcs U e -—-—gy‘\ﬂoﬂcii*c [ 3 ”-—-1." E% QE 15:-' ,_»Q

ler{wuilh L]E. 11]1 Lcthn mlx s, dl:sc (ﬁpmn] e il

____?L WOEL. 10 ot (Mim’ ]Dﬁlﬂgg [ on )
_I ' L le? v't\gw ’ E; 'CEI{': é""&j F‘Ts;rf;‘j'g,"ﬁiv -n?m'?ﬁ'

3 o -.7-&‘_‘
_-Scdiment [dg plh llLbLﬂplan‘ hos iy

Lh?%h‘?? .}) , cﬂéMﬁSﬁJ{ ok ﬁﬂ«iltrt

DO Mcter Calibration Info:

Meter 1 B " Meter 2 | Meter 3
Lo .(n:'.:r-ﬂa_)_.._._.._.,h_l Bue2 8.5 B. LB
Photosynthesis referenc¢ and QG
B e Time Probe Reading Winkler anatmn )
Start Fad DO Temp Titrator | DO (mgﬂ) b L
. Mme | Time (mg/1) {“C)_. Reading a
Tnitial g0 | & aﬁi, 20 m .53-_9
Light Bottle "3],]5 nio |£.6049 29, +
Dark ottle |0 1.5 -0 &6 (3 [2.9.H . 5.___
o e T cowiRel. .
D ! "2 _ 3

Time | DO (mg/L) | Temp (C) | DO (mg/L) | Temp (°C) | DO (mg/L) | Temp (°C) |

Vo [56.30122.9 |58 1240-|55% |22,

qi20l5 3% (23, | | Bag12ty 9 229
A30|5, ak 125 2 15 22 5::,.?3?3 2@ l
232

AR (el T 230D | YT 1 [24s 315, 3

NS0 5.0 1284 43| 124, 415

.00 -84 1235 (Ut l]l2h 515

.o 3223 F [0, (220, |5

20 4. e\ 23, 2149 [BH. g5 N

1630 5624, 0 |9,39 |24, o, % 2[23.9
<

_;b Lf_@ U, 2924, | L} 30125,
TN LT '?Lf 2 [ O.2pl s, z

VLGOX — |4 0Ql2E. B e | —

=
5|
™
il
AN
:f:
N




SOD Measurement Station ID: SC7

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
KIKLD DATA SIIEET

Date: ﬂU(g Cg ?..Cm Personnel: QLB Sm _PE:S
[ocation: &&;TCRE{'R @ GRAVE M]Z—L Cullm

GI'S Coordinates:

River [width, depth, % ;.ﬁlmcnt on x-s, descnptmn] wtendonini Mﬂ-{ e
seppltlatiibal b LepV1 spualn il > [ RS Yominn

Sediment [depth, dcscnptmn] q.g fSI_ SP{EJM &t \?"| i ffer “.ﬂfmmML Sﬂ—ﬂ
e e T T S 7 T Ry

O Meter Calibration Info:

_______ Meter t Meter 2 ) Meter 3
DO (mg/l)_ %A R ¥, 29
(15.5°¢ Q6. 5°C) (85.5°C)
Photosynthesis reference and QC: _
B Time Probe Reading | Winkler Titration
Start End DO Temp Titrator DO (mg/L)
| Time Time (mgrL) (°C) Reading
 Tnilial DUy — 1343 B0 [ Dottaet. | 495
| Light Bottle | 4 (S51MI STonM 7,59 2.4, . AER
Dark Bottle |[YLSCPRASTnPhE 02 (S, 3 C 3, 64
1 2 N

Time | DO (mg/L) [ Temp (C) [ DO (mg/L) | Temp (C) | DO (mgiL) | Temp (C)
1549 [ M o2 2, O3 35269 15,73 [96. 0
o ]15:2903.98 | 26. O|%. 04 | 26,9 6¥+Y |26, O
zo |15039(3.94 [26. 0 |4. 02 [26.9 [6. 30| Z6. 0
26, O
26. 0
26, |

. L;;.Lm 39 |2 2,94 1262 | 6.30 26,0
a0 19993, 6% | 2. 612360 16.3Y (726,01
60 lé‘ D(] ’-’,f’j__é, ?).SS c;,?. @ (Dt %GZ(}MJ_
bo |le219 13.49 Y gﬁw 3. 411279, 0 é,zs.,g_w,_
a0 1622 13, 4] 331|270 | 6.62 24,
0 p. '1(,,,1 3, ] 240

3.3 2 A .
o e1912.20]/76, | |2.93][39.0




SOD Measurement Station ID: SC8

[a?_ )b ‘Sleﬁpv\cfﬂmﬂﬂm

. % SALT CREEK/CAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
3 * FIELD DATA SHEET

?U‘ Pate: SCP ol 200(’0:?? Personnel: CLB ?ES SM
Lm Wion: SQL;T C\@'EEI{ (bLF F{D - Upﬁffqmﬂf "'n? ~ Mi‘fﬁ‘l}fm

GPS ¢ m‘nru.lmatm

e g

h{}ﬂf[%l;ith Jepth, ";’iwdlmcnt On X-8, dcscr%pnnn] ;,“3&"
S | ST A ~S e '
, '.'--. % l= £ K m = ‘, . o
: 5 !"f .
5: * Lr. %d:?‘cgé tdc th, il-i:nplmn] e :
1;?%:‘1 b LQULJ'JP\(pm = fﬁ;_ﬁﬁ{' __;‘Ldtﬂ:lﬁfﬂ. Tl H‘ —ho {_GMTH L .
: f: 1%@1}[‘}Meler(allhmhuninl‘n e W .
I If, Tk __ " Meter 1 Meter 2 Metcr S
_' :_D()(mjﬂ) ) m b Y " " 3"-:9"3:’—}- ‘ﬁ—
| Phumwnlhcms reference and QC: . —
o Time Probe Reading Winkler Titration
Start Ind DO Temp Titrator DO {m o/L)
B Time Time (mg/1.). (°C) Reading i
Tiitial (o o | — (%59 [al ¢ &9 |
Light Botle 105 SO N B03-.00 [72. 5 AN
Dark Botle |10,SQ12 32 F. 29 1220 N
SLA
S N S— . <7117 S—— —
~dbme | DO (mg/l) | Temp (C) | DO (mg/L) [ Temp (°C) | DO (mg/l) | Temp ('C)
10350 [ 640 [2V.% 16.60 [23.0 | (.66 |21. 5
006,35 21.8 |66y [13.0 L4320 a
=0 L a (12 Q1663123 Ol A5 z:,,"%
1:206.09 121916 bol 23 0 (. 0Y a4
11130 FEEETRA V1P MR LIPAR:
W05, 88 12 191G 53122 1 |5 8179
(1.60(5.81 [22-01 (.50 73 215 43 | 1.9
,.?’D_E?,. 5 4 }L' .2--2‘ :QL_G_‘\S_Q__ _B 2’ 51 3 9"1 _ _,L‘gu,(l
12:1915. 6512277 16.49 73 3[4 15 127,0
12208 5312 | 1646253 (4. 28 2¢. ]

Sipnature



