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ABSTRACT

Water samples were collected from June to November, 1982, from
Smith and Bybee Lakes (adjacent to the Columbia River near Portland,
Oregon) for the analyses of physical, chemical, and biological
characteristics.

Waekly water-quality monitoring at +he *wo lakes included the
measurement of water Temperature, dissolved oxygen, percent oxygen
saturation, pH, conductivity, lake depth. Alkalinity, dissolved carbon,
total dissolved solids, secchi-disk light transparency, nutrients, and
chlorophyll a and b were monitored at both lakes on a monthly basis.
Diel studies were conducted at Smith Lake in July, August and October fo
measure temperature, dissolved oxygen, pH, specific conductance, and
solar radiation continuously for a 24-hour period. Sanples of tThe
phytoplankton and zooplankton were collected at least twice a month and
benthic Invertebrate populations were collected once each month from
both lakes. Lakebed sediment was sampted from each lake to determine
particle size, percent organics, immediate oxygen demand, and
concenfrations of trace metals, nutrients, and organic constituents.




November 1982

FIGURE . — Photographs of Smith and Bybee Lakes in June and November, 1982
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INTRODUCT 10N

The U.S. Geological Survey (USGS) in cooperation with the U.S. Army
Corps of Engineers (COE) made physical, chemical 3and biological
measurements on Smith and Sybee Lakes from June through November of
1982.

The purpos=2 of this report is to present data on the limnological
conditions in Smith and 3ybee Lakes. Water-quality monitoring included
measurement of water temperature, dissolved oxygen concentration and
percent saturation, pH, specific conductance, lake depth, alkalinity,
dissolved carbon, total dissolved solids, secchi disk light
transparency, nutrients, and chlorophyll a and b. In addition,
phytoplankton, zooplankton, and benfnic invertebrate populations were
identified and enumerated. Lakebed sediment was analyzed for particle
size, volatile solids, immediate oxygen demand, trace metals, total
organic carbon, nufrients, and organic constituents.

Special thanks are due Douglas W. Larson, COE, for his assistance
in the collection of water-quality samples.

Physiographic Setting

Smith and Bybee Lakes are located in the northwest corner of the
city of Portland, and are part of the lower Columbia River drainage
basin (fig. 1 and 2). The climate in the area is moderate. Tha average
dally temperature (by month) ranges from 3.4°C in January to 19.5°C in
July. Average annual precipitation is 95.5 cm, most of this occurring
in the winter months.

Sybae Lake is connected to the Willamette River via the Columbia
Slough, and a narrow channel connects Smith Lake to Bybee Lake. Tidal
flushing occurs in Bybee Lake, but not in Smith Lake (COE, 1982).

Smith Lake has a flat, uniform bottom. Polygonum coccinum (a
broad-leafad aquatic plant) and willow cover most of the lake in the
summer months, with the majority of the willow around the periphery.

3ybee Laka has an uneven |ake bottom and open water, with tidal
changes of 9.3 to 0.6 meters per day throughout the summer. Phalaris
arundaceae (reed canary grass), Saggitaria latifolia (wapato), Carex
sitkensis, Polygonun spp. and spike rushes are found near the water's
edge, and on the mudbars and small islands. Stands of willow are
evident along the perimeter. Further information on vegetation is shown
on a habitat map by Nancy Ellifrit, U.S. Fish and Wildlife (USFW) and
Brian Lightcap (CJE) (written communication, October 25, 1982).

Smith and Bybee Lakes are located in the midst of an industrial
area near a sewage treatment plant, a sanitary landfill, and fill
material from past dredging activities in the Columbia River.
Historical land-use activities in the area are described in previous
reports (Z0E, 1982; Oregon Department of Environmental JQuality, 1974;
and Sobolewski, 1971.) On August 31, 1982, a water control structura
was placed on the Columbia Slough near B8ybee Lake by the Port of
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FIGURE 2. ~ Location map and sampling sites in'Smith and Bybee Lakes

Portland for USFW. When In oparation, this s¥ructuresmill eliminata
Fidsl flushing in Bybee Lake, except during very Wigh flows (COE, 19821,

METHODS OF SANPLING AND ANALYSHS ",

Collaction and analysis of the physical, chemical, and biologics!
constituants Jn the iakes are described in the following seckion.
Sample praparstion and anslysis followed standerd USSE mathnods
(Skougstad and others, 1979; Greeson and others, 19975 Guy, 1969
American Pubfic HMestth Association aad others, 1976,  Locations ot
sampling sites are shown in Figure 1 and table 1.

Physical and Chemicel Water Quallty Date

Flald measuremants of Temperature and dissolved oxygen ware made
with a Yallow Springs Instrument Co. Y5111/ (Model 573 dissalved-oxygen
meter. An Orion Resesrch pH meter (Mode| 401} and probe was used to
measure pH in the fileld. Tha Y81 (Model 3521 specific conductance meter
conngcted to a Labline cell was wused %o measure conductivity in fhe
field. & secchi disk was used to measyre |ight fransparancy. Lake
depth was messurad using @ welighbed, saliprated Uind. & hocizontal Yan
Dorn sampler was wused to collect water samples at specific depths.
Monthly samplas tor chlorophyll analyses were fii{tered through a
glass-tiber (type A~E} +ilter and analyzed at the USGS Central
Laboratory in Atlants, Georgls.

A Martsk [Mark 2) unlt conneched to an Elnik recorder was used
during the diel {(dd~hour) studies for contlowvous monitoring of
tamparature, pH, dissolved ygen, snd ductivity. Solar radiation
was measurad with 2 Weathermeasure Star Pyranometer. The Martek probe
was suspended from a boat, U.1 to 0.5 meters below the watar surface
depending on maximum take depth. Diel studies were done in July, August
and Qctober at site 2. When water levels were too fow in Septamber To
usg fthe Martek probe, instantansouys neasurements were ftaken in late
afternoon and early moraing.

Water temperature, dissolved-oxygen concentration, percent oxygen
saturation, pH, speciflc conductance, dapth of samples, secchi disk
readings, solar radiation and chicropbyil analyses are shown in Table 2.
Graphs in  figures 3 and 4 show selectad depth profites of
dissolved-oxygen saturation and temperatyre at sltes 7 and 3. Solar
radlation, watar tamperature, digsolved-pxygen sayturation, gsad pH
measuranents are shown In Flgure ¥ for the dial stydies ia July, August
and October.

T/The use of brand names In ¥his report Is for ldentification purposes
and does not imply endorsement by the U.5. Geological Survay. x
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Samples ware analyzed once per month far alkalinity; dissolved
organic carbon,; dissolved solidg and dutrients 4t dites 7 and 3.
Samples for dissolved organic cartion waré filtered through & 0.45-micron
pore-size gilver membrane fllter. Chemical ahalyses were wmade at fthe
USGS Central Laboratory in Danver, Colorado. Diggolved nyfrients,
dissolvad orgaanic carton, rotal dissalved solids, alkalinity, and
furbidity data are prasested in table 3.

Maximum and winimun valyes Fo data colladted &t sites 2 and 3 ars
presented in tabla 14.

@

Thie Port of Portiand i cooperation with OIF estabiished staff
gages In both lskes and In the Colusbla Sloughy locations are plotted in
figure 1. Statt gage measuraments are prasentad i teble 5. Ouring tha
period of study, fhe combined capacity of both Vakes ranged from 260,000
cuble meters (1.8 meters, stagel & 460,000 cuble meters (3.6 meters,
staged, based on statf gage dmessurements i table 5 and +the
araa-capacity curve developed tor the lakss by the Port of Portland
(1931y.

Slologlcal Data

Phytoplankion samples were collected at least twice a month at
sltes 2 and 3. Samples were preserved in & 5 percent formalin =
copper<sul fate solution and identitied dnd counted using the membrana
fllter method, 2 compounyd microscops, and ideatiticatiose keys by Collins
and Kaliasky (1977, Hilliard (19663, Hustedt (19301, Javornicky (1978},
Fatrick and Relmer 119656, 197571, Prascatt (19521, and Smith (19507,

Phytop tankton abundance and species diwversity are showa (n table 6.
Specias diversity was caloulabed wsing the Shannon formuls (Wetzal,
1975y, Many phytosiankton species found Tn the two lakes are alse found
in the -Columbla River sccording James Sweet, USES, (perssnal
commun fcation,; October 15, 1982).

Zooptankton samplas ware é:nllecfed twice a month at sites 2 and 3
wsing a plankton net (.026 wn”, mesh parosityy. A column gf water was
sampled from 4 point just sbove ‘the bottom sediment, by pulling the net
up through the water; or by dipping a Sample bottle and pouring its
contants Through the nef. Zooplanktsh were pressrvaed in  formalin
solution and idestified using 2 compound microscope and ideatitication
manpals by Pennak (1978) and Edmundson (1959). Zooplankfon were countad
using a Sedgewick-Raftter cell on an Olympus 40-power dissecting
microscope;,

Jooplankton abundance and specias diversity are shown in table 7.
The presence of Diaptomus relghardi in o Pacitic Coast iake represents
an axtension of range of distribution of this species {written
communleation, Marcy Yeatman, The University of +hae South, UDepariment of
Biology, Sewsnse, Tann., Dec. 23, 1982).
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Benthic Tavertebrates were collocted once 3 month using 3n Ekman
grab sampler 10,15 x 0,19 meters sizel. Samples were First rinsed
fhrough 0,351 mm siaves, then sorted, ideotified, and counted using. the
Diympus dissecting migroscope, and ldentification kays by Pennak (12783,
Brinkberst (1984, 19630, Srinkburst and Cook (19863 and  Edeundaon
(195581,  Apundance and species diversity of benthic invertebrates are
Fisted in table 8.

Physical and Chemical Lahebed Sediment Quality Data

A sediment corer (3.%-cm 1.0, dismeter) #as used Yo collect
sod ment sanples at sites 2, %, & and 19, The samples waried in depth
trom .2 to 9.5 meters. Hear each site, four sasples wers composited
atter collection from opan-pool and vegetated sreas. Becsuse the upper
gortion of the sediment core samples were less compacted than the
sgdiments in the lowsr portion of the core, the upper and lower portions
waire analyzed separately.

Sediment samples were analyzed for perticle-sles, percent volatile
solids, and imnediste onygen demand at the USSS laboratory In Portiand,
Oregon.  Table 9 shows sample depih, description of sediment, immed]ate
oxygen demand, and percent wolatile solids in esch sampls,
Particle-size analyses are prassntsd in table 10.

At wach of the touyr sites, upper portlons of the sediments in the
wore were analyzed for trace metals, total orgsnic cerbon, and
nutrisntsy those snalysds are shown in fable 11. A composited sample of
uppar-pactioned sediments from Smith Laske sites 2 and 10, and a
composite sample from Bybee Lake sites 3 and B8 were used for
determination of orgasics with ges chromatograph-mass spectrometric
semiquantitative (GC/MS) analyses. Results of the analyses for organic
sonstituents are presented In Appendix 1.
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wy wy
@ « Teble d.—Summary of ainimum and maximim valies for water-qual ity dats
. collacted at sites 2 and 3
o~ o T T R i
' rtred = 0w~ 0 Y Smith Lake Bybee Lake
Staged site site
FZoE3 min W min mExR
fomparatyre ("C) 20 27.5 2% 4 30.0
LB G E s-=o gres conductivity {umhos/om) 14t 198 125 264
e e it [e—— dissolved oxygen (mg/L) 0.2 15.0 Ta0 15.5
ot gL .gres parcent dissolved oxygen ($) 2 173 11 153
: b5 e gl pH units) st &
H 8.9 7.2 8.8
= maxinin lake depth ot eite (¥) Bl 3.2 4,05 4.5
. s R R lohs secchl disk (4 1 1.6 6.2 1.8
s £z 050 S atkal Tnldy (mg/L) 45 87 54 g7
<t gEnmR.L N as N organic {mg/L) 3.6% 1.8 4
o Y D 56 1.3
zaxoo NHy as W mg/L) <10 0,110 G.012 0.140
e Li, M4 : a;ganic as N (mg/L) 0.80 1.9 0.70 1.5
@ w % R o ey as P {mg/L} 0050 8.130 0.030 B100
- Lee . &8 . P a5z ortho-P as P (mg/L) 0.022 0.082 0.013 0.043
+ Qe Ta L LR organtc carbon tmg/l) 4.8 8.1 2.3 8.2
& arootTe so: ids, rafldu?,g}ao‘c {mg/L} 100 111 81 166
chiorophyll a € ugfly 2.5 2 8.6 40
P . s ~ ooce = osoe chisrophyt! b €ug/L) 0.1 12 0.1 16
et Loi ks « SE7® ¢ 25T total phytoplankion (cellsfmi) 431 10800 256 15400
e cE=Jg” £ S87S £ RNS total zoop lank o (Ne./L) 65 3470 17 2880
L o W m total benthic invertebrates
o a . - Lo Fm® ) i3 29
© P e ¥ 78 0%
- P o e - S ¥ o o phytoplankton speclas dlversity PR 4,80 299 4,75
L 35;;“;?33; & e o a:c:-:cg zoopiankton species diversity 119 1.8 1.00 187
§ rw<= 38" f: o E “ bag'::;:s;?ver?abrah species 6.2
: =9g°8%e & : ¥ . 1.47 0.80 1455
n o o
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Toble 6, —Enyvoplsonton idantiVicstioe, svundance, seg $iversity-indess dats tor Saithn sad Hpbes Laway

Teble 5.--Statf gage measurements for Columbla $lough, [ongtopiankton idantitication by Juns Swset, USS, Porttant, egon]

Smith and Bybee Lakes, 1982 PHETIPLANCT I DATA

{Measurements are in meters above sea level, based on datums from Yancouver T LG, BTE
bridge gaging station. Locations of gages are plotted in figure 1. Time i s/a88
of measurement is shown Tn parenthesis. | s'ﬁ??;sm- e
THRLRT O
Columbla Slough  Bybes Lake Smith Lake et N
maters (hour} maters {hoyrd matecs Chour) e sPEeiEs
June 17 3.601120%) 360012500 iy P .
June 29 4.48(1525)
Juty 7 38900845 u-
Juiy 15 LB A5 BT LR BT 100Y o
July 20 2.59¢1300) 2.18112103 1.95(1525) i et
duly 21 2.7310730) TIRINES e
July 21 2.68(1025) | AR X 1
Juty 29 2.13(1425) 2.1611100) R
Aug 5 2.0401030) 1.95(1130) 19501400 T TRAEDRON. AEGUL ARE Bt
Aug 5 2.01(1215) , T eRsetes somoeres % 23
Aug 13 %/ i 2.07(1020) B b
Aug ;q L3210910) 1.93(1000) ...ﬁgiﬁﬁ’i.km‘““ ® V6
Kug 20 22401025} 2.1640925) 2,01 012453 R @e[mg
Aug 27 v/ <ozt 41012/ 1.9301200% T STt % i
Sept 2 T/ 1824125012/ 1.B5(0945) . BT s
Sept 15 i/ 18301200} 1.84(1400) e
Sapt 24 j;,; 1.8901230) 1.9301000) TTELMATOTIX TR ¥ o
Sept 29 T 1.8901330) 1.9310940) BT U EN0S
oot 12 Y i 1.95(1030) P
: T ., W 19
1/ Gage was Inaccessable. == TTRACHELTMOHAS. ¥OLYOS THA % to
Z;" Base of statf gage (1.82 meters) was above water level. CRISOPHITA  TELLO-SNN. ALGAE
~CHRYSUPHYTERE
we SRR IRRLES
e HROMTY, 1 HACERE:
e BEPHYH TN S0P, o a4
e REPHTRION LITYORALE B oG
::E!m-gmmm SRERALE % 1ae
e~ CHRYSHO0CUS ME‘.‘{&!S 8 Eg
<BALTLL AR OPHYCERE GIATONE
- LENTRALES CERTRIC DAY IO
= =(OSE FODISCACERE
—=~CYCLUTELLA GLOMERSTA & 2.0
wewsTYCLOTELLA RUTZINGTANA g ¥.8
=D YOLOTELLA MEREGMTIIAMA 2 8
wer LGN 184 BBLGUA S TN

e

wesSELOT AR DISTANS

i = HELORIRA GRANAATA
== HELTRINA ITRLITA

i S TEPHRION STUS ASTREA WINGTLA
S TEPHAGGIEOUS WRTIS0N
S TEPHENGH I SCUS SUBSALELE
~-PENRALES FESMATE DiRTOHS
===ERAGTLARISUEAE
e VAP CAMPR. RIRABILYS
e E RAG L MEIA. CONATHUENS

Fx guBEped
-
£

- FRAGILAIA PINNATA [
~e--SYHEDRA AADIAHS % ne +
e S CHEDHA REMPES w1
e ACHHANTHACE AE
—- - SCHEANTHES MIMUTISS TR & 248
=RV IGUL ACERE
e CALINELS WENTRIDOSA 0.
e IPLORELS SITHES 010
o HAYICHA SPP. wooLg
~emHATICILA BACILLUR W e
s EICULR MEMIETRA s RN )
e HAYSCULA W) 86 2.4
26 A CULA PUPGLA % 1.a
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[3anthic inver tebrats identificstion by Jan Chappefl, USGS, Forfiand, aragon}
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APPENDIX |

Gas~chromatograph and mass spectrometric analysis ot lakebed
sediments in Smith and 3vbee | akes
CAnalysis by Mike Schroeder, USGS, Denver]

Sample Preparation:

Approximately 15 gm dry waight equivalent of bottom material from Smith
Lake and Bybee Lake subsampled and extracted three times with mathylene
chioride and acetone, using an ultrasonic probe for sample agitation.
Z2=Fluoro-phenol and Ds~phenol were used as surrogate spiking compounds
to check recoveries “throughout The procedure. The extracts were
combined and concentrated to 1.0 mL. D Q-biphenyt internal standard was
added to the extracts prior to analysis on a Hewlett-Packard 5985 GC/MS
system.

Analysis:

Separation of sample components was done on a 25m x $.21mm 1D SE-54
fused silica capiliary column held at 35°C for 5 minutes after a 1 ul
sample injection, nrogrammed at 10°C per minute to 185°C, then at 4°C
per minute To 300°C. The capillary column was coupled directly to the
mass spactrometer, which was set to analvze from 35-450 atosic mass
units with a scan time of 0.5 second.

Spectra corrasponding 4o gas chromatographic pesk maxima ware comparsd
by computerized library search versus the National Bureau of Standards
library reference spectra. Tne best library matches were selectad
according to a "match factor™ - a paraneter used by the Hewlett-Packard
library search algorithm to indicate the quality of the match between
the sample and library spectra. Although other factors must be taken
into consideration, the closer ftne match factor is to 1.00, the better
the library match. The best computer matches were compared with the
sample spectrum manually to ensure The best possible ldentification.
Compounds identified were then categorized according to the certainty of

identification, taking into consideration staadards run, library
matches, and whether they were present in the blank, or in the wrong
chemical fraction. Compound concentrations are reported in mg/kg

calculated ralative to the concentration of the Internal standard, a
rough approximation for the purposes of a general organic 3C/MS scan.
The lower detection limit for neutral compounds is approximately 0.1
mg/kg, for acidic and basic compounds approximataely 1 mg/kg.

Results:

Mone of the EPA priority pollutants were positively ldentified as
actually being in the samples. The major components of the samples
appear to be aliphatic hydrocarbons (0.2 to 0.8 mg/kg); however, no
specific identifications could be made due to the complexity of the
spectra.. OQOther major peaks were identified as sulfur (0.1 to 1.1
mg/kg) .
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