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1. Provide information to help determine if the selected facilities discharge toxic wastewater an
to determine what types of effluents may be toxic to aquatic organisms even when permit limit
are met;

2. Identify if the effluent is acutely toxic;

3. Evaluate the use of biological screening techniques to identify potential sources of toxi
pollutants to Iowa waters.

Six wastewater dischargers were selected and their respective effluents tested for toxicity by performin;
24 hour acute bioassays using the water flea, Daphnia magna and the fathead minnow, Pimephales promelas
The dischargers were selected according to the following criteria:

1. The wastewater discharge would contain industrial waste;

2. The wastewater was discharged to a Class B warm water stream that was noted on th
Department’s 304(1) short list;

3. The wastewater was suspected of containing a toxic component.

The data obtained in the study will be used to identify if any of the effluents tested are toxic to tes
organisms. If positive results are obtained, this will direct efforts to study the wastewater more extensively
The ultimate goal of follow-up activities is to reduce toxic levels in order to protect the receiving stream’
beneficial use. The information will also be used to direct attention to other facilities having similar wasti
characteristics.

Sampling and Analytical Methodology

A comprehensive Work/Quality Assurance Project Plan was written by personnel from the IDNR anc
UHL. Quality Assurance for field and laboratory activities were followed as outlined in the project plan. Al
data present in this report meet the quality assurance objectives as specified in the Work/QA plan. A brie;
discussion of field and _»coBHoQ monScom follows. Formore anaz_m of these monSnom see the Eﬁru
A

_m:Hm Amv Oo?om 0». the Eub are available m.oB the IDNR or Eo th

T.oooaﬁaw used in mva_o collection, vaomﬂdmnon and m:m_wma are described in Standard Methods (3).

EEEEEEBE (3.

Grab samples for bioassay testing and selected chemical analysis were collected at the facilities listed ir
Table 1. ,;o basic gommmmw E.oooasnom used conform to the 38880:&8 procedures found in Methods for
M he A T ffluen nisms (6). A brief summary
follows; more specific information can be found either in the referenced EPA document or in the Work/QA
plan (2).

4 Effluent Biomonitoring at Selected Iowa Industrial and Municipal Wastewater Facilities
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Results and Discussion

The results of the bioassay tests may be found in Table 2. Of the six facilities sampled and tested for acut
toxicity, two facilities (Sioux City Municipal WWTP and Amax Corporation at Ft. Madison) tested positive
indicating the presence of toxic substances in their effluents. All of the effluents sampled were analyzed fo
selected pollutants as determined by the IDNR staff. All data collected may be found in the Appendix
Selected data will be found in the individual tables for each facility samples.

Table 2. Bloassay Restults

Fish Daphnia Sample
Location Sample Type Kills Kills Rated
Sioux City WWTP Final effluent 21/21 0/20 Toxic
Sioux City WWTP Final effluent
(adjusted)* 0/20 0/20 Non-toxic
Newton WWTP Final effluent 0/20 0/21 Non-toxic -
Maytag Corp. Final effluent 0/21 0/21 Non-toxic
Maytag Corp. Final effluent
(adjusuted)** 0/21 0/20 Non-toxic
Cedar Rapids WWTP Final effluent 0/21 0/20 Non-toxic
Burlington WWTP Final effluent 0/20 0/20 Non-toxic
Burlington WWTP Final effluent
(adjusted)* 0/19 0/20 Non-toxic
AMAX Corp. Final effluent 0/20 515 Toxic
AMAX Corp. | Final effluent
(adjusted)* 20/20 15/15 Toxic***
AMAX Corp. Final effluent
. 1:50 dilution 0/20 0/15 Non-toxic

* Adjusted for ammonia

** Adjusted for Total Residual Chlorine

*** See text for explanation

6 Effluent Biomonitoring at Selected Iowa Industrial and Municipal Wastewater Facilities
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The values for most of the parameters listed above would not be considered toxic levels. Although zin
had a reportable value it was not high enough to cause acute toxicity.

Maytag Corporation at Newton

One sample was collected from the final effluent of the Maytag Corporation at Newton. Analyse:
performed at the laboratory prior to the initiation of the toxicity testing may be found in the table below. Al
data collected may be found in the Appendix.

Maytag Corporation at Newton
Final Effluent « 9/20/88

Inhibited 5 Day BOD 3 mg/L
Dissolved Oxygen 8.4 mg/L*
ATDMIA NIBOTOIL ..o, Lo ecssesscrotssssatiassisssnesssssisssssssssssssssssssonsasisassnessssssstassassssdpssn 0.2 mg/L*
Un-ionized Ammonia <0.01 mg/L*
Total Residual Chlorine e et 5 o 25 pg/L*
1) 5 (e e SRR SRR A TR R e il A9 7.7 pH Units*
Specific Conductance 2,100 umhos at 25°C*
INICKEl Brmis ey 270 pg/L
ALBIINUIMN oo i bosvssinaiitunsssenssssesiosssssrsssssssssusonssassussatstsivsbassssasiosiesssasnsnvanss 110 pg/L

* Values at start of bioassay

Because total residual chlorine (which can be toxic) was present, the sample obtained from the fina
effluent was split into two portions. The total residual chlorine was suppressed (by the addition of sodiun
thiosulfate) in one portion while the other portion remained unchanged. The two portions were then testec
in parallel to ascertain whether or not mortality exhibited in the “unadjusted” sample might be attributed t
the total residual chlorine. No mortality was observed in either sample.

Of the sixteen metals analyzed, only nickel and aluminum were found at quantifiable levels and were no
high enough to cause acute toxicity to the test organisms.

Cedar Rapids Municipal WWTP

The final effluent sample was collected from the Cedar Rapids Municipal WWTP on 21 September
Results of the toxicity test indicated no acute toxicity to either test organism. Selected chemical analysi:
yielded the following information. All data collected may be found in the Appendix.

Cedar Rapids Municipal WWTP
Final Effluent < 9/21/88

INHDIEDS DAy BOD oo v b ssi ass wssi ihaissse s desssssmassasssssiss 7 mg/L
Dissolved OXYgen .......coceeeeueeuene Mg T O NI o R o 7.9 mg/L*
AMMONIAINITOBCIT 1. it s Rerse cavirsesessifiousisns srsaphibiessisvensssassnsszasbontshssaisassgeatisret 3 mg/L*
N ION Ze A IIONIA ;5. secesossesinsons susnassiossistiimsnssssisosnssonssivsmssiiiamianssassaiibass bahas 0.01 mg/L*
Total ReSIdual ChIOTINE i sevssmenisinssssesiossarsssssaisssssssassassssassssssssssssssessssssovaosseasosss <5 pg/L*
pH . R e RN R PCCRIS o LR © ARy - - 15 NGl 1 6.9 pH Units
SPEEIfICICONAUCIANCE X . 0. it asistnnshtine et iers bosssbonasesssbst Saaosti ot 2,800 pmho at 25°C*
FET o Arr AR o] SR R 1 e B or o A 8 ERCR SO WL L TN 20 pg/L

* Values at start of bioassay
Zinc was the only metal found and its concentration was too low to cause acute toxicity.

8 Effluent Biomonitoring at Selected Iowa Industrial and Municipal Wastewater Facilities
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concentrations for both organisms are much greater than those measured in the Amax effluent. Informatior
provided to IDNR staff from Amax Corporation indicated toxicity may occur from a compound Amax wa:
using that was high in sodium. As a result the sample was divided into three subsamples and three toxicity
tests were performed in parallel; one test on the raw unadjusted sample, one test on a diluted sample (1:5(
dilution using synthetic control water for dilution) and one test on a portion of the sample in which the un:
ionized ammonia had been suppressed using an ion exchange resin. After the 24 hour test period mortality
in the unadjusted sample was 0% for fish (0 out of 10) and 33% for Daphnia (5 out of 15). In the diluted sample
no deaths of fish or Daphnia occurred and in the “adjusted” sample, all of the test organisms (both fish anc
Daphnia) had died. Additional testing on the “adjusted” sample showed that during the adjustment to reduce
the un-ionized ammonia, the sodium content of the sample went from an already high 2,200 to 4,700 mg,
L. The increase was larger than expected from the stoichiometry of the exchange reaction. The ion exchange
resin may not have been thoroughly flushed with water after reconditioning with sodium chloride, thereby
providing the additional sodium. This very high sodium is most likely the reason for the deaths of the
organisms in the adjusted portion of the sample and should not be considered relevant to the study. The
elevated levels of sodium (2,200 mg/L) and/or un-ionized ammonia (5.2 mg/L) are probably responsible for
the toxicity seen in the unadjusted sample.

Summary and Conclusions

Six industrial and municipal wastewater treatment plant effluents were sampled and tested for acute
toxicity. Two facilities’ discharges, the Sioux City Wastewater Treatment Plant and the Amax Corporatior
tested positive, indicating the presence of toxic substances in their effluents. Chemical analyses performec
on the effluent samples indicated the presence of heavy metals, total residual chlorine and un-ionizec
ammonia. The most probable cause of toxicity in the Sioux City sample may be attributed to un-ionizec
ammonia. Toxicity in the Amax Corporation sample was most probably due to elevated levels of sodium anc
un-ionized ammonia.

10 Effluent Biomonitoring at Selected Iowa Industrial and Municipal Wastewater Facilities
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12 Effluent Biomonitoring at Selected Iowa Industrial and Municipal Wastewater Facilities
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UNIVERSITY OF 10UWA - HYGIENIC LABORATORY

Analytical Repeort for Sample WNumber 884085

fowa a~ﬂ< Laboratory Des Moines Branch

tJakdale Hall 900 East Grand

rowa City, IA 52242 H.A. Wallace Building
319 335-45090 Des iMoines, 1A S031F

(5158) 281-5371

Date Received: 09/15/88 Date of Report: {1/22/88

Submitter: UHL LIMNOLOGY

Address: OAKDALE CAMPUS

City: i0WVA CITY, 1A 22240

Sample Location: SIOUX €ITY Sample Description: WATER
Date Coliected: 09/14/88 11:30:00 Client Heferenceae:

Collected By: LDA
Lommants

WWTP FIMAL m*mb~om>m
BODI ,N-SEZKI1LS,PH,BINSCKREEN, PB ,HG,CU,CR,CD, ZN, N1 ,A53,58,BE ,AG,

TL,52-TOTALS
--- Listing of Analyses Ferformed and Results ---
Analivyte Concentration Method Used Anaiyst
TOTAL RESINUAL CL {0.0¢CS MG/L EBA. 330 -4
DiSSOHLVED OXYGEN 6.0 MG/L SM 16-421iF
TEMPARATURE 21.0 DEGREES C SM [6-212
pH VALUE (LAB) 29 pH UNITS ERA 190, 4 FHA
S2EU. CUMDUCTANCE 2300 uMHOS @ 25 C EPA 20 .1
AMMONLA (A3 NI 18 MG/L TI #78u-86 RVD
NUZ+NO3 A5 NOS-N 30 MG/L EEA 353.% JAG
THEN 20 MG/L TIM #786-86 RV
IMHIBITED 5 DAY BOD 8 MG/L S5M 16-307 JAG
TOTAL ANTIMONY (0.01 MG/L EPA 204.2 i
wcﬁww ARSENIC (0.01 MG/L EPA 206.12 ML
TGTAL BERYLL1IUH <0.902 M/ L EPA 200.7 SR
404>w CADMIUM (0.02 MG/L EPA 200.7 3R
TOTAL CHROM1UM £ 902 MG/L EPAR 204 .72 5H
TOTAL COPPZER {0.05% MG/L EPA 200 7 53
TOTAL LEAD G0z 1 MG/L LFPA 200C.7 3R
TOTAL MERCURY (0.00¢ MG/L EPA 245 | KF
TOTAL NICKEL {0 0% MG/ L EFA 200 .7 3R
FOTAL SELENIUM (0.01 MG/L EPA 270.2 ML
TUTAL SILVER {0.01 MG/L LPA 272 .1 ML
TOTAL THALLIUM (0.001 MG/L cPA 27932 ML
TOTAL ZiINC (0 .42 MG/L EPA 200.7 SR
amuwmhmawwwr\
i

PPM - Parts/Million MG/L - Milligrams/Liter MG/KG - Milligrams/Xilogram
PPB - Parts/Eillion uGGi/T - MicrogramsiLiter uG/Kiy - Micrograms/Kilogram

{ - Less than Y - CGreater than pCi/L - picc Curies/Liter
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Towa

UNIVERSITY GF

{OWA HYGIENIC LABORATORY

Analvtical Report

City Laboratery

for Sample Number 88607¢1

Des Mcines Branch

Oakdale Hall 900 tast Grand
Towa City, IA 52242 H.A Waliace Building
{(317) 335-4543¢0 Des Moines, 1A 30319
¢S5 15 281~-9371
Date Received: 09/16/88 Date of Report: 11/22/88
Submitter: UHL LIMNGLOGY
Address: OAKDALE CAMPUS
ity IOWA CITY, IA 52240
Sample Location: SIOUX CITY Sample Description: WATER
Date Uollected: 09/14/88 Client Referance:
Collectead By: JOK
Comments
WWIP FiNAL EFfiLl TREAYVED WITH ZEOLITE
--- Listing of Analyses Performed and Results ---
Analvte Concentration Method Used Anaivst
TOTAL ANTIMONY <0.01 MG/L EPA 204 2 ML
TOTAL ARSENIC 0.02 MG/L EPA 206.2 ML
TOTAL BERYLLIUM {0.02 MG/L EPA 200.7 SR
TOTAL CADMIUM {0.02 MG/L EPA 200.7 SR
TOTAL CHROMIUHM <G 02 MG/L EFA 2040 .7 SR
TOTAL CQPPER (D.03 MG/L EPA 200.7 33
TOVAL LEAD {0.1 MG/L EBPA 2040 7 SR
TOTAL HMERCURY (0 .901 MG/L EPA 245 .1 KF
TOTAL NICKEL {0035 MG/L EPR 200.7 5
TOTAL SELEMIUM {0.01 MG/L EPA 270.2 ML
TOTAL SILVER <0.01 MG/L EPA 2721 ML
TOTAL THALLIUM {(0.001 MG/L EPA 279 .2 ML
TOTAL ZINC {0.0Q2 MG/ L EER:7200 . 7 3R
<mnwm~maskﬂ

#e8M - Parts/Million MG/L - Milligrams/Liter MG/KG - Miiligrams/Xilogram
FPB - PFarts/Billion uly/L - Micrograms/Litec uG/KG - Micregrams/Kilegram

{ - Less than » - Grzater than pCi/L - pico Curies/Liter
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UNIVERSITY OF [0WA - HYGIERIC LABORATORY

Analytical HReport for 3amplie Number 8860864

fowa City Laboratory
Oakdale Hall

Des Moines Branch
900 East

Grand

fowa City, IA 52242 H.A. VWallace Buriding
{519) 338-484040 Des iMoines, 1A 30319
(515) 281-5371
Date Received: 09/20/88 Date of Report:. (1/22/88
Submitter: UHL LIMNGLOGY
Address: UAKDALE CAMPUS
Ciby: I0WA CITY, IA 52244
Sample Location: MEWTON Sample Description: WATER
Date Coliected: Q%/20/88 0B:45:00 Client Heference:
Collected By: LLA
Comments
HeWTUN WWT2 £ INAL EFFL
N-SERIES,EB10,B0D_1,58,AS,BE,PH,HG,N1 ,5E,AG,TL,ZN,CD,CR,CU
HO=7, 7"~ PHRF=7 4" TEMP=20" FLOVM=Z .33 MGD
--- Listing of Analyses Performed and Results --
Anaiyte Concentration Method Used Anaiyst
TOTAL RESINDUAL CL {0.005 MG/L EPA 330.1 JGM, LDA
L15S5OLVEL GXYGEN 8 0 MG/ L S5M 16-421F JGM, LLA
TeMP?ERATURE z20.0 DEGREES C SM 16-212
pH VALUE (LAB) Tt pH UNITS EPAT £50 . 3
SPEC. COMDUCTAMCE 1000 uMHOS @ 25 C EPA 120 1
AMMOKIA (AS D 0 Fag MG/L TIM #780-80 RVD
NUOZ+NOZ A5 NO3-NM 8.7 MG/L EPR 353.12 JAG
URGANTIC NITROGGEN (N) 1.8 MG/ L TIM #786-84 RVD
INHIBITED § LAY BOD ? MG/L sM 16-507 JAG
TOVAL ANTIMONY (0 01 MG/L EPR 204.12 ML
FUTAL ARSZINIC 001 MG/L EPA 206 .2 ML
TOTAL BERYLLIUM {0 02 MG/L EPA 200G .7 5K
TCTAL CADMIUM (0.02 MG/L EPA Z00.7 5R
TOTAL CHROMIUH (.02 MG/L EPE-200 77 SR
TOTAL COPPER : <0.908% MG/L EPA 200 .7 5R
TOTAL LEAD (0.1 MGI/L EPA 200G .7 SR
fOTAL M:ERCURY <0.00¢ MG/L EPA 245 | KF
TOTAL NICKEL <0.0% MG/L tPA 200.7 5R
TOT SELENIUM (0.0t MG/L £PA 270 .2 ML
Mcﬂrr SILVER {6.01 MGI/L EYA 272 .1 LAT
TOTAL THRLLIUM {5.001! MG/L EER_ AT ML
TOUTAL ZINC 0.93 MG/L EPR.200 7 SH
Verifired L
PPH - Parts/Million MG/L - Miiiigrams/iiter MG/KG - Milligrams/Kilogram
PFE - Parts/Billion uG/L - Micrograms/L:ter uG/KG - Micrograms/Kilogram

{ - Less than 3

Greater than pLi/L - pico Curjes/Liter
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UNIVERSITY OF IOWA HYGIENIC

LABORATORY

An

Iowa City Laboratory
Oakdale Hall

alytical Report

for Sample Number

886084635

Des Moines Zranch
900 tast Grand

fowa City, IA 52242 H. A Wallace Building
{(319) 339-43500 Des Moines, 1A 50319
(S15) 281-5371
Jate Received: 0%/20/88 Date of Report: 11/22/88
Submitter: UHL LiMNOLOGY
Address: OAKDALE CAMPUS
City: IOWA CIiTY, IA 52240
Sample Location: MNEWTON Sample Description: WATER
Date Collected: 09/20/88 10:30:00 Client Reference:
CLecllescted By: LDA
Lomments
MAYTAG CO FINAL EFFL TO CULVERT
N-SERIES,Bi(G,BOD_T,CN_7,AL,®B,HG,NI,CD,CR,CU,FE AG,S5B,AS5,BE,
SE.V DO=4 .7 PH_F=8.0 TEMP=25 FLOW=373 GPM
--- Listing of Analyses Performed and Hesults ---
Analyte Concentration Methoc Usad Analys:
TOTAL RESIDUAL CL 0023 MG/L EBA 380 1 JGi, LDA
DISSOLVED OXYGEN 8.4 MG/L 3M 16-421F
TEMPERATURE 20.0 DEGREES C SM 16-212
pH VALUE (LAB) & pH UNITS EPA 150.1
SFEC. CONDUCTANCE 210 uMHOS © 25 C EPA 120.1
AMMONIA (A3 NI 0.2 MG/L TIM #780-86 RVD
MO2+NO3 AS NU3-N 9t MG/L EPA 353 2 JAG
ORGANIC NITROGEN (M) 2. MG/L TIM #784-86 RVL
IMHIBITED S DAY 80D 3 MG/L SM 16-507 JAG
TOTAL CYANIDE 001 MG/L EPA 335.2 ESA
TGTAL ALUMINUM 0.11 MG/L EPA 200.7
TOTAL ANTIMONY (0.91 MG/LU EPA 204.2 ML
TOTAL ARSZNIC <0 .01 MG/L i EPA, 206.2 ML
TOTAL BLRYLLIUM (0.C2 MG/L EPA 200.7
CADMIUNM {0.02 MG/L EPA 200.7
CHROMIUM <0.492 MG/L EPA 2060Q.7
COPPER <0.035 MG/L EPA 200.7
JRON Q.02 MG/L EPA 200.7
LEAD S | MG/L EPA 200.7
MERCURY <0.001 MG/ L EPA 245.1 K¥
TGTAL NICKEL 0.27 MG/L EPA 200 .7
TOTAL SELENIUM {0.01 Miz/ L EPA 270 % ML
PPM - Parts/Millien MG/L - Milligrams/Liter MG/KG - Milligrams/Kilogram
PEB - Parts/Billion uG/L - Micrograms/Liter uG/KG - Micrograms/Kilogram
{ - Less than » - Greater than pCi/L - pico Curies/Liter
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R

HYGIENIC
LABORATORY

Site Maytag, Newton

EPA Sample No. Collected

UNIVERSITY HYGIENIC LABORATORY
BIOSCREEN

Source

9/20/88

Mavtag Effluent 001 (Chlori
9/20/88

Received

DMBL Lab No. 8860865 Age: Minnows _ 23 days Daphnids <24 hrs.

Reference Toxicant Cadmium Chloride

Minnow ﬁnmo 0.128 mg/L Daphnia LCc 0.121 mg/L

RAW SAMPLE

Temperature L memow<ma‘ox<@ms mg/L, pH Units

Total Ammonia mg/L, Unionized Ammonia (calculated) ng/L

Total Residual Chlorine mg/L, Specific Conductance urho
ADJUSTED SAMPLE

Temperature 21 °C, Dissolved’ Oxygen 8.4 mg/L, pH wEa7) Units

Total Ammonia 0.24 mg/L, Unionized Ammonia (calculated) <0.01 mg/L

Total Residual Chlorine <0005

mg/L, Specific Conductance 2,100 umhc

BIOSCREEN DATA

Test Bequn: 9/20/88 @1445 hrs. Test Ended: 9/21/88 @1445 hrs.
Fathead Minnow Kills Daphnia magna Kills
Beaker Beaker Beaker Beaker Beaker
Concentration 3 2 3 Total* 1 2 Total*
100% 0/8 0/7 0/6 0/21 0/10 0/10 0/20

Control with
Thiosulfate 0/8 0/6 0/7 0/21 0/10 0/10 0/20

Control 0/7 0/7 0/7 0/21 0/10 0/10 _0/20
Sample Rated: Non-Toxic Toxic Because Of:

Other:

Notes: See Attachment

*Number of organisms dead/number of organisms tested.

Analyst: JGM/LDA

Verified "MO T\

Date Reported: 1
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UNIVEKSITY OF 10WA

HYGIENIC LABORATORY

Analytical Keport

City Lahoratory

for Sampie Number

3840962

Des Moines Branch

Uakdale Hall 900 East Grand
iowa City, [A 32242 H.A. VWallace Building
(&19) 3358-4500 Das loines, 1A §0G319
(515) 281-3537{
Date Received: 09/22/88 Date of Report: 11/22/88
Submitter: UHL L1MNOLOGY
Address: OAKDALE CAMPUS
Gity 10Wa CITY, IA 52240
3ample Location: CEDAR RAPIDS Sample Description: WATER
Date Collected: 09/21/88 14:05:00 Client Reference:
Collected By: Duc
Comments
WWTE ,f INAL EFFL
B10,C800,N-S5ERIES, PP METALS,DO,PH_F,TEMP
--- Listing of Analyses Performed and Results ---
Analyte Concentration Mathod Used Analys
TOTAL RESIDUAL CL {0.005% MG/ L EPA 330.1
DISSOLVED OXYG: 7y MG/L SM 16-421F
TEMPERATURE 21,0 DEGREES C SM ié6-212 JGM, JOK
pH VALUEZ (Lam) 6.9 pH UNITS ESA 150 .1 JOK,JGM
SPEC. CUNDUCTANCE 2800 uMHGS @ 2§ € EFA 120 .1 JGHM, JUK
AMMONIA (AS N) 3.0 MG/ L TIM #780-86 RVD
NO2+NU3 A5 NO3-N 9.3 MG/L EFAN 359 .2 JAG
TKM 5.5 MG/L TIiM #786-86 RWY
INHLBiTED & LAY BOD 7 MG/ S 16-507 JAG
TOTAL ANTIMOMY {0.01 MG/L £P2A 204 .2 ML
TOTAL ARSENIC (g.01 MG/ L EPA 20G6.2 ML
TOTAL BERYLLIUM <0.02 MG/L EPA 200.7 SR
TOTAL CADMIUM <0.02 G/ L EFA 200 7 SR
TOTAL CHROMIUM (0 02 MG/L ZPA 200 .7 SR
TOTAL CCUPRPER <0.0% MG/L EPA 200.7 SR
TGTAL LEZAD {0.1 MG/L ZPA 200.7 sa
TUTAL MERCURY <0 001 MG/L EPA 245 .1 KE
'TOTAL MICKEL (0.08% MG/L EPA 200 7 SR
TOTAL SELENIUM {0 .01 MG/ L EFR 290~ 2 "L
TUTAL -SILVER <G 01 MG/ L EPA 272 .1 LAF
TOTAL THALLIUM {0.001 MG/ L LBA .279 .2 ML
TOTTAL ZiNC 0 G2 MG/L TFPA ZUD.7 AR
cmmwnnma\ £

PPM - Parts/Million MG/L - Miiligrams/Liter MG/XG - Miiligrams/Kilogram
PFE - PartsiBiilion u3/L - Mirrograms/Liter uG/KG - Micrograms/Kilogram

¢ - Less than > - Greater than pCi/i - pico Curies/Liter
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UNIVERSITY OF IOWA - HYCIENIC LABORATORY

Analytical Report for Sample Number 8845131

iowa City Laboratory : Des Moines Branch
Uakdale Hall 960 East Grand

Iowa City, IA 522412 H.A Wallace Builiding
(319) 333-4540 Des Moines, 1A 54319

(515) 281-5371
Date Received: 09/27/48 Date of Report: 11/22/88

Submitter: UHL LIMNOLOGY

Address: OAKDALE CAMPUS

€ by - 10WA CIiTY, IA §2240

Sampie Location: BURLINGTOM Sample Description: WATER
Date Collécted: 09/246/88 13:45:00 Client Referenca:
Coilected By: LDASCEILLEY

Comments

WWirY FiNAL EFFL GRAB SAMPLE UO=8.5 PH . E=7 9" TEMP=23%0
wmo.2|mmmHmm.mcUIH~mm2m4>wmmrcmzc.

--- Listing of Analyses Periormed and Results ---

Analyte Concentration Method Used Analyst
TOTAL RESIDUAL CL 0.090 MG/L ERAL 330 =1

DISSOLVED OXYGEN 8.4 MG/L SM 16-421F
TEMPERATURE 21.0 DEGREES C SM [6-212

pH VALUE (LAB) 7033 pH UNITS EPAt 50 1 JGiH
32£C. COMDUCTANCE 710 uyMHO5 @ 25 C EPA [120.1

AMMONIA (AS N) ) THry MG/L TIM #780-846

NOZ+NO3 AS NO3-N 19 MG/L EPA 353.2 JAG
DARAGANIC NITROGEN (M) 1.6 MG/L TIM #78¢-86 RY
INHIBITED S5 DAY 30D i MG/L BM 16-507 JAG
TOTAL ANTIMONY {9.01 MG/L EPA 20G4.2 L
"TOTAL ARSENIC <001 MG/L EPA 206.2 ML
TCTAL MERCURY <0 001 MG/L EPA 245 1 KE
TOTAL SELENIUM (0.01 MG/L EPA 270.2 LB
TUTAL SILVER (0.01 MG/L ERR 222 .1 LAY
TUTAL THALLIUM {0.001 MG/L EPA 279 2 ML

veritied Opll

PFM - Parts/Million MC/L - Milligrams/Liter MGC/XG - Milligrams/Kilogram
PPE - Parts/Eillion uG/L - Micrograms/Liter uG/K53 - Micrograms/Kiiogram
( - Less than > - Greater than pCi/L - pico Curies/Liter
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M nvaiEenc §
m LABORATORY
o\ :

4r?uHL=u UNIVERSITY HYGIENIC LABORATORY
/awib.w.w BIOSCREEN
Site Amax, Ft. Madison Source Final Effluent
EPA Sample No. Collected 9/26/88 Received @ 9/27/88
DMBL Lab No. 8861130 Age: Minnows 29 days _ Daphnids <24 hrs.
Reference Toxicant Cadmium Chloride
Minnow ICg 0.128 mg/L Daphnia ICg 0.121 mg/L
RAW SAMPLE
Temperature 21 °C, Dissolved Oxygen 7.8 mg/L, pH 8.9 Units
Total Ammonia 20.7 mg/L, Unionized Ammonia (calculated) 5.24 ng/L

Total Residual Chlorine <0.005 mg/L, Specific Conductance 11,000 umhc

ADJUSTED SAMPLE

Temperature °C, Dissolved Oxygen mg/L, pH Units
Total Ammonia mg/L, Unionized Ammonia (calculated) mg/L
Total Residual Chlorine mg/L, Specific Conductance umhc

BIOSCREEN DATA

Test Begun: 9/27/88 @1415 hrs. Test Ended: 9/28/88 @1415 hrs.
Fathead Minnow Kills Daphnia magna Kills
Beaker Beaker Beaker Beaker Beaker
Concentration 1 2 3 Total* 1 2 Total*
100% 0/7 0/6 0/7 0/20 2/8 3/7 5/15
Control 0/7 0/7 0/6 0/20 0/8 0/7 0/15
Sample Rated: Toxic Toxic Because Of: Ammonia & Sod

possibly toxic
Other:

Motes: See Attachment
*Number of organisms dead/number of organisms tested.

Analyst:  gGM/IDA <mmwmwmaunwd®/ _ Date wm©OWﬁmQ"H
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UNIVERSITY HYGIENIC LABORATORY

BIOSCREEN
Site Amax, Ft. Madison Source Final Effluent (1:50 Dilut
EPA Sample No. Collected 9/26/88 Received 9/27/88
DMBL Lab No. 8861133 Age: Minnows 29 days Daphnids <24 hrs.
Reference Toxicant Cadmium Chloride
Minnow hnmo 0.128 mg/L Daphnia LCg 0.121 mg/L
RAW SAMPLE
Temperature °C; memow<ma Ooxygen mg/L, pH Units
Total Ammonia mg/L, Unionized Ammonia (calculated) mg/L
Total Residual Chlorine mg/L, Specific Conductance urhc

ADJUSTED SAMPLE
Temperature 21 °C, Dissolved Oxygen _ 8.0 mg/L, PH 7.6 Units
Total Ammonia 0.49mg/L, Unionized Ammonia (calculated) <0.01 mg/L
Total Residual Chlorine <0.005 mg/L, Specific Conductance 470 umhe

BIOSCREEN DATA

Test Begun: 9/27/88 @1415 hrs. Test Ended: 9/28/88 @1415 hrs
Fathead Minnow Kills Daphnia magna Kills
Beaker Beaker Beaker Beaker Beaker
Concentration it 2 3 Total¥* ! 2 Total*
100% 0/7 0/6 0/7 0/20 0/7 0/8 /15
Control 0/7 0/7 0/6 0/20 0/8 0/7 0/15
Sample Rated:  Non-Toxic Toxic Because Of:
Other:

Notes: See Attachment
*Number of organisms dead/number of organisms testad.

Analyst:

JGM/LDA <mHHmHmeMW§P\ Date Reported:
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UNIVERSITY HYGIENIC LABORATORY

BIOSCREEN
Site Amax, Ft. Madison Source Final Effluent (Ammonia Rem
EPA Sample No. : Collected 9/26/88 Received 9/27/88
DMBL Lab No. 8861158 Age: Minnows 29 days Daphnids <24 hrs.
Reference Toxicant Cadmium Chloride
Minnow bnwo 0.128 mg/L Daphnia bﬂmo 0.121 mg/L
RAW SAMPLE
Temperature LT RCS Dissolved Oxygen mg/L, pH Units
Total Ammonia mg/L, Unionized Ammonia (calculated) mg/L
Total Residual Chlorine mg/L, Specific Conductance umho

ADJUSTED SAMPLE
Temperature 21 oCc, Dissolved Oxygen 8.2 mg/L, pH 7.1 Units
Total Ammonia 2-l1 mg/L, Unionized Ammonia (calculated) 0.01 mg/L
Total Residual Chlorine <0.005 mg/L, Specific Conductance _22,000 umhc

BIOSCREEN DATA

Test Begun: 9/27/88 @1415 hrs. Test Ended: 9/28/88 @1415 hrs.
Fathead Minnow Kills Daphnia magna Kills
Beaker Beaker Beaker Beaker Beaker
Concentration 1 2 £ Total* 1 2 Total*
1003 7/7 6/6 1 20/20 8/8 7/7 _15/15
Control 0/7 0/7 0/6 0/20 0/8 0/7 0/15
Sample Rated:  Toxic Toxic Because Of: Possibly high

Sodium content.
Other:

Notes: See Attachment
*Number of organisms dead/number of organisms tested.

Analyst: JGM/LDA <mhwmwmaﬁwmh\ Date Reported:
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