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Abstract 

A water quality survey of a side channel of the Mississippi River (Beaver Slough) near Clinton, Iowa was 
performed during July 1988. The purpose of the study was to evaluate the wastewater discharge effects from 
a com wet-milling plant (ADM), a metal plating industry (Collis Industries) and a municipal wastewater 
treatment plant (Clinton, Iowa) on Beaver Sl<:>ugh water quality. Results of the study indicated the ADM 
waste discharge was rapidly mixed and dispersed in Beaver Slough with only a minimal effect on water 
quality. The ADM effluent quality was relatively consistent throughout the twenty-four hour sampling 
period and no NPDES permit limitations were exceeded. Limited sampling indicated the Collis Industries 
discharge did not have any significant effect on Beaver Slough water quality. The Clinton wastewater 
treatment plant effluent plume, while not readily dispersing, had only a minor effect on Beaver Slough water 
chemistry. Final effluent quality was poorwithNPDES permit maximum limitation values for BOD and total 
suspended solids being exceeded. As a result of the ADM and Clinton effluent plume dispersion displayed 
during this study, there does not appear to be any additive or synergistic effects of the discharges. Although 
determination of the biological community integrity in Beaver Slough was limited by available habitat, a 
relatively large number of pollution-tolerant dipterans was collected downstream from the Clinton 
Wastewater Treatment Plant. In addition to the water quality study, a composite sediment sample was 
collected downstream from the duPont industrial discharge and analyzed for polynuclear aromatic hydro
carbons. No polynuclear aromatic hydrocarbons (PAHs) were found in the sediment sample. 
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Introduction 

Beaver Slough is a side channel of the Mississippi River located adjacent to Clinton, Iowa, at River Miles 
513 to 517 (Figure 1 ). The Slough receives wastewater from numerous industrial and domestic discharges. 
Because of the numerous wastewater facilities, it is important to understand the impact of each individual 
discharge and the accumulative impact of the discharges on Beaver Slough water quality. The major 
dischargers of interest for this study were ADM, Collis Manufacturing and the Clinton Municipal 
Wastewater Treatment Plant (WWTP). ADM is a com wet-milling plant producing com sweeteners and 
starches. Collis Manufacturing is a metal plating industry. The Clinton Municipal Wastewater Treatment 
Plant treats both domestic and industrial wastes. In addition to these dischargers, E.I. duPont deNemours and 
Company presently discharges non-contact cooling water to Beaver Slough. Historically duPont' s discharge 
included process wastewater but since January 1985 it has only been cooling water. The water quality study 
of Beaver Slough was performed to fulfill the following objectives: 

1. Determine the environmental effects of the industrial dischargers (ADM and Collis Industries) 
and the Clinton WWTP on Beaver Slough considering: 

a. effluent characterization of the industrial discharges, 
b. the time of travel and synergistic effects of the discharges in Beaver Slough, 
c. the lateral, longitudinal and vertical dispersion within Beaver Slough of each discharge, 

2. Determine the biological community integrity above and below the dischargers in Beaver 
Slough, 

3. Assess the presence of polynuclear aromatic hydrocarbons (PAHs) in sediment downstream 
from the E.I. duPont discharge. 
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Sampling and Analytical Methodology 

A comprehensive Work/Quality Assurance project plan for the Beaver Slough study was written by 
personnel from the Iowa Department of Natural Resources (IDNR) and University Hygienic Laboratory 
(UHL). Quality assurance for field and laboratory activities was followed as outlined in the project plan. All 
data presented in this report meet the quality assurance objectives specified in the Work/QA plan. A brief 
discussion of the field and laboratory activities follows. For more details of these activities, see the Quality 
Assurance/Work Planfor:Beaver Slough Survey-Clinton, Iowa (1). Copies of the study plan are available 
from the IDNR or UHL. 

The first activity performed was to determine the time of travel from the point of discharge through the 
study reach. Sampling sites were identified and time of travel between sampling sites was measured using 
a water-soluble dye. The dye was introduced into Beaver Slough at the ADM discharge point and followed 
visually downstream. The time needed to travel between each sampling point was recorded. A similar 
procedure was used to identify the discharge plume from the Clinton Municipal WWTP. Collis Manufac
turing discharges into a small tributary that joins Mill Creek. The Mill Creek sample, (Site 14 ), therefore was 
selected to reflect the Collis Manufacturing discharge.and any other wastes discharged to Mill Creek. 

Sampling was initiated by collecting four, six-hour composite effluent samples from the ADM and Clinton 
WWTP discharges. The mid-point in time of one six-hour composite was selected as the plug flow start time, 
and this midpoint was used to calculate the time at which the downstream samples would be collected. 
Sample collection times were determined by adding the time of travel to those stations from the discharge 
to the start time. The stream sampling procedure utilized "plug flow" sampling. That is, the same plug of 
water was followed and sampled at each station as it flowed downstream. 

Procedures used in sample collection, preservation and analysis are described in Standard Methods (2), 
Handbook for Sampling and Sample Preservation of Water and Wastewater (3), and the Manual of Methods 
for Chemical Analysis of Water and Wastes (4). Subsurface grab samples were collected directly into the 
sample containers. Stream flow measurements for the Mississippi River at Lock and Dam 13 were obtained 
from the U.S. Army Corps of Engineers. Benthic samples were collected using a ponar dredge. 
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Results and Discussion 

ADM 

The Beaver Slough sampling sites and travel times from the ADM discharge are shown in Figure 2. The 
time of travel study using the water-soluble dye was performed on 5 July 1988 with the plug flow sampling 
conducted on 6 July 1988. The Mississippi River flow at Lock and Dam 13 (upstream from Beaver Slough) 
was 14,200cfson5July 1988 and 12,300cfson6July 1988. Itwasnotpossibletoestimateriverflowthrough 
Beaver Slough. 

ADM has several cooling water discharges to Beaver Slough with one main combined discharge (002, 
002A) containing wastewater from ADM' s treatment plant. The velocity of 002 discharge was so great that 
the effluent plume as shown by the dye tracing (Figure 2) was forced out into Beaver Slough almost to the 
other side of the channel. The ADM effluent plume remained on the far side of the channel throughout the 
dye tracing study. 

Water chemistry data for the ADM-Beaver Slough samples may be found in Table 1. As indicated on the 
map, Site 1 was located upstream from the ADM discharge and reflects background water quality. Sampling 

. Site 2 was a grab sample collected directly from the ADM discharge pipe. A review of the data in Table 1 
indicates conductivity, phosphorus and CBOD5 were much greater in concentration in the ADM discharge 
than at Site 1. By the time the waste slug had reached Site 3, sufficient mixing had occurred to lower all 
analyte values to near background concentrations (Site 1). The analyte values remained relatively constant 
at downstream Sites 4-8 indicating the ADM discharge had little impact on Beaver Slough that particular 
day. 

Data for the ADM 002-002A discharge may be found in Table 2. Because of an automatic sampler 
malfunction, only two and a part of the third of four six-hour composites were collected. To complete the 
24-hour period, samples collected by ADM were split and provided for analysis. Except for the late night 
(2100 hrs) to early morning (0500 hrs) time period, the effluent quality was consistent. The lower values for 
organic nitrogen and CBOD in evening and early morning composite samples may be related to reduced 
production during those times. Plant flow during the 24-hour period was estimated from plant records at 22.4 
MGD for the combined 002 and 002A discharges. 

Based on a comparison of NPDES permit values versus values obtained on 6 and 7 July 1988 given below, 
the ADM 002-002A discharge was well within NPDES limits. The permit value for flow is somewhat 
misleading in that the value is for all discharges combined. Although ADM has several cooling water 
discharges, only 002-002A is supposed to have BOD and solids loading. 
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Figure 2. Map of Beaver Slough Showing ADM Effluent 
Dye Plume, Sampling Sites and Time of Travel from Discharge. 
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Parameter 

Flow (MGD) 
B0D5 (lbs./day) 
TSS (lbs./day) 

ADM Permit Values 

95/143 Ave./Max. 
l 1,180/33,830 Ave./Max. 
15,610/62,460 Ave./Max. 

Values for 
6 & 7 July 1988 

22.4MGD 
1460 lbs./day 
4440 lbs./day 

Table 1. Water Chemistry Data for Sampling Sites 1-8, Beaver Slough - Clinton, Iowa, 6 July 1988 
(all values in mg/L unless designated otherwise) 

Dis- Specific Total Nitrogen 
Sampling Temper- solved Conduc- Residual Orga- Ammo-
Sites ature1 Oxygen pH2 tance:, Chlorine nic nia 

1 28 7.7 8.6 250 <0.005 1.1 <0.1 
2 33.5 6.2 8.2 460 <0.005 1.4 <0.1 

(ADM Outfall 002-002A) 
3 28 7.4 8.6 340 <0.005 1.4 <0.1 
4 29 7.7 8.6 340 <0.005 1.1 <0.1 
5 29 7.9 8.6 320 <0.005 1.0 <0.1 
6 29 8.1 8.8 380 <0.005 1.0 <0.1 
7 30 8.8 8.8 300 <0.005 1.0 <0. l 
8 30 9.0 8.9 290 <0.005 0.9 0.2 

Sampling Phosphorus Carbonaceous Chlorophyll4 Corrected4 

Sites Ortho Total BOD5 BOD21 a a 

1 0.1 0.2 4 10 62 59 
2 0.9 1.0 16 25 48 48 

(ADM Outfall 002-002A) 
3 0.3 0.4 6 9 64 64 
4 0.3 0.4 5 9 59 57 
5 0.2 0.3 5 9 59 57 
6 0.2 0.3 5 9 57 50 
7 0.2 0.2 5 8 72 72 
8 0.2 0.2 4 8 46 37 

1. Degrees Centigrade 2. pH Units 3. Micromhos 4. µg/L 

Table 2. Water Chemistry Data for the ADM 002-002A Discharge, 6 and 7 July 1988 
(All values in mg/L unless designated otherwise) 

Nitrate 

<0.1 
0.2 

<0.1 
<0.1 

0.1 
<0.1 
<0.1 
<0.1 

Specific Nitrogen Non- Phosphorus CBOD3 

Conduc- Ammo- filtrable 
Time pHI tance2 Organic nia Nitrate Residue Ortho Total 5 20 

0850-1450 8.0 750 1.5 <0.1 <0.1 28 1.0 1.4 12 20 
1450-2050 8.2 770 1.5 <0.1 <0.1 29 0.9 1.2 13 20 
2050-2350 8.3 730 1.4 <0.1 <0.1 21 0.9 1.1 6 8 
2100-05~ 640 0.1 0.3 <0.1 0.6 0.8 3 6 
0500-0930- 7.7 640 1.1 <0.1 0.1 17 0.7 0.8 5 9 

• Collected by ADM 

1. pH Units 2. Micromhos 3. Carbonaceous BOD 
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Clinton WWTP 

Sampling sites and travel times for the Clinton WWTP are shown in Figure 3. The dye plume for the 
municipal plant was much different than the ADM discharge plume. Lower effluent flow and velocity 
allowed the municipal discharge to remain close to the near shore. Mill Creek had little effect on the discharge 
plume dispersion. Although the Power Company docking facility pushed the plume out farther into Beaver 
Slough, it remained relatively close to the shoreline throughout the dye study. 

Water chemistry data for Beaver Slough in the area of the Clinton WWTP may be found in Table 3. The 
sample collected at Site 9 represents an upstream control sample for this study segment. Site 10 was a grab 
sample of the Clinton WWTP final effluent reflecting a typical municipal waste, i.e., specific conductance 
1,300 umhos, total residual chlorine 1.56 mg/L, ammonia nitrogen 15 mg/L, total phosphorus 7.3 mg/Land 
CBODs 22 mg/L. Values at Site 11 (just downstream from the effluent) indicated only minor changes for 
most of the parameters as a result of the discharge. Carbonaceous BOD 5 was greatest at Site 11 and declined 
to background levels by Sites 12 and 13. These data indicate the Clinton Municipal discharge had only a 
minor effect on Beaver Slough water quality on 6 July 1988. 

Compared to Beaver Slough, Mill Creek (Site 14) specific conductance (860 umhos) and nitrate (3.4 mg/ 
L) values were higher. The higher conductivity may be the result of a combination of natural background 
levels and the Collis Manufacturing discharge. The Mill Creek nitrate level is probably due to the lack of an 
algal population utilizing the nitrate as a nutrient source. The low algal population is also indicated by the 
low chlorophyll values. Mill Creek had no observable effect on the water quality of Beaver Slough. 

Water chemistry data from the Clinton Wastewater Treatment Plant ( 6 and 7 July) may be found in Table 
4. Values for s~veral parameters (pH, conductivity, ammonia nitrogen, nitrate nitrogen and phosphorus) 
were relatively consistent throughout the 24-hour period. Three parameters, i.e., organic nitrogen, nonfil
trable residue and carbonaceous BOD, had values that were more variable. Because these parameters are 
solids related, as one parameter increases or decreases frequently so does the others. Effluent flow from the 
Clinton municipal plant was approximately 4.16 million gallons for the 24-hour sampling period. 

A comparison of NPDES permit values and values obtained on 6 & 7 July is given below. 

Clinton WWTP 
Parameter Permit Values 

Flow (MOD) 7 .5/24 A ve./Max. 
BODs * (mg/L) 30/45 A ve./Max. 
TSS (mg/L) 30/45 A ve./Max. 

* Permit is for BODs, value reported is CBOD5 which is less than BODs. 
** Average of four six hour composites. 

Values for 
6 & 7 July 1988 

4.16MGD 
71 ** mg/L 

154** mg/L 

Although the Clinton WWTP exceeded the average values on 6 & 7 July, the permit values are based on 
a 30-day average and may not have been out of compliance when the total 30 days are taken into account. 
However, the maximum values are one-day values and they were exceeded on 6 and 7 July 1988. 
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Table 3. Water Chemistry Data for Sampling Sites 9-14, Beaver Slough - Clinton, Iowa 
6 July 1988 

(all values in mg/L unless designated otherwise). 

Samp- Dis- Specific Total 
ling Temper- solved Conduc- Residual Nitrogen 
Sites ature1 Oxygen pffl tance3 Chlorine Organic Ammonia Nitrate 

9 28 7.9 8.4 300 <0.005 1.3 0.1 ·<0.1 
10 25.5 7.5 7.3 1300 1.56 11 15 0.1 

(Clinton WWTP Discharge) 
11 27.5 7.7 8.5 400 <0.005 1.1 0.2 0.1 
12 28 7.9 8.4 460 <0.005 1.3 0.6 0.1 
13 28.5 7.8 8.6 420 <0.005 1.1 0.1 0.1 
14 26 6.6 7.7 860 <0.005 0.6 0.2 3.4 

(Mill Creek) 

Phosphorus Carbonaceous Chloro-
Sampling phyll4 Corrected4 

Sites Ortho Total BODS BOD28 a a 

9 0.2 0.3 5 15 68 59 
10 5 7.3 22 40 <l <l 

(Clinton WWTP Discharge) 
11 0.2 0.3 24 40 59 52 
12 0.5 0.5 6 35 58 49 
13 0.2 0.3 5 9 54 46 
14 0.1 0.1 1 5 18 9 

(Mill Creek) 

1. Degrees Centigrade 2. pH Units 3. Micromhos 4. µg/L 

Table 4. Water Chemistry Data for the Clinton Wastewater Treatment Plant Final Effluent (Pre-chlorination) 
6 and 7 July 1988 

(All values in mg/L unless designated otherwise) 

Specific Nitro- Non- Phosphorus CBOD 
Conduc- Ammo- gen mtrable 

Time pffl tance2 Organic nia Nitrate Residue Ortho Total s 20 

0600-1200 8.1 1300 5.3 16 <0.1 15 6.9 7.4 10 23 
1200-1800 8.1 1300 23 17 <0.1 190 5.0 9.0 95 200 
1800-2400 8.2 1400 13 16 <0.1 92 4.2 7.1 60 120 
2400-0600 8.0 1500 33 20 <0.1 320 4.1 9.8 120 210 

1. pH Units 2. Micromhos 
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E.I. duPont 

A composite sediment sample was collected at Site 15 to determine if any polynuclear aromatic hydro
carbons (PAHs) had been deposited in the sediments downstream from duPont industrial waste discharge. 
The sediment sample was comprised of five separate samples composited together and analyzed for 16 
polynuclear aromatic hydrocarbons. All of the 16 values reported were less than the quantitation limit for 
each compound (no P AHs were found). Results for the PAH analysis may be found in the Appendix. 

Biological Sampling 

Biological samples were collected at the sites identified in Figures 2 and 3 by two methods. One method 
was use of a ponar dredge to collect sediment samples. The sediment was rinsed through a number 30-mesh 
screen and all organisms retained were preserved in 80% ethyl alcohol. 

Most of the sediment in Beaver Slough consisted of sand and small gravel. The heavy boat traffic (barges 
and recreational boating) in Beaver Slough may keep the fine material in suspension, and, as a result, the fine 
material may be carried out of the slough. The sand and gravel material provides very little suitable habitat 
for benthic organisms. The organisms collected with the ponar dredge are listed in Table 5. With few numbers 

Table S. Biological Data from Ponar Dredge Samples - Beaver Slough, 6 July 1988 
Sampling Sites 

Taxa 1* 2* 3* 4* 9 10 11 

Mollusca 
Gastropoda 

Physidae 
Physa sp. 1 

Lymaeidae 
Lymnaca 1 4 1 

Plecypoda 
Unionidae 

Quadrula pustulosa 1 
Fusconaia flava 1 1 
Leptodea fragilis 1 
Amblema plicata 1 

Insecta 
Diptera 

Chironomidae 
Chironomus sp. 5 6 2 4 5 5 1 
Cryptochironomus sp. 1 1 
Parachironomus sp. 1 

Total No. of Organisms 6 8 7 7 7 7 1 
Total No. of Tax.a 2 3 3 4 3 3 1 

* Sites 1-4 do not correspond with water chemistry sites (See Figure 2); Sites 9-11 do correspond to the water chemistry sites 
(See Figure 3). 
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and taxa it is not possible or prudent to draw any conclusions from this benthic data other than habitat is very 
limited in Beaver Slough. 

The other method of collecting biological organisms involved skimming floating material from the water 
surface and passing it through a number 30-mesh screen. The purpose of this method is to collect the floating 
pupal exuvia of emerging insects. Obviously, this method is selective only for certain organisms. 

Pupal exuvia samples were collected at biological Sites 1, 2, 4, 9 and 11. The numbers and taxa of the pupal 
exuvia obtained at each site are given below. 

Taxa 

Insecta 
Ephemeroptera 

Ephemeridae 
Hexagenia 

Diptera 
Chironomidae 

Cryptochironomus 
Glyptotendipes 
Genus 15* 

Tanypodinae 
Procladius 

Orthocladiinae 
Cricotopus 

Unidentifiable Organisms** 

Total Number of Organisms 
Total Number of Taxa 

* cf. reference number 5 

1 

12 

2 

1 

15 
3 

** structures missing making identification difficult 

2 

4 

1 

1 

6 
3 

Sampling Sites 

4 9 11 

1 

1 9 1 
1 

23 

3 4 

5 13 25 
3 2 3 

As with the dredge sample, not many organisms were collected. Except for Cryptochironomus, the pupal 
exuvia collected represented organisms different than those found in the dredge samples. The large 
number(23) of Cricotopus downstream from the Clinton WWTP may reflect the impact of that discharge on 
Beaver Slough. Cricotopus, especially C. bicinctus, has been known to be a dominant organism downstream 
of organic waste discharges (personal communication: Dr. Leonard Ferrington, Kansas Biological Survey). 
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Summary.and Conclusions 

Results of the Beaver Slough - Clinton, Iowa Study indicate: 

• The ADM waste discharge was rapidly mixed and dispersed in Beaver Slough with only a minimal 
effect on water quality. The ADM effluent quality was relatively consistent throughout the 
twenty-four hour sampling period and no NPDES permit limitations were exceeded. 

• Limited sampling indicated the Collis Industries discharge did not have any significant effect on 
Beaver Slough water quality. 

• The Clinton Wastewater Treatment Plant effluent plume, while not readily dispersing, had only a 
minor effect on Beaver Slough water chemistry. Final effluent quality was poor with NPDES 
permit maximum limitation values for BOD and total suspended solids being exceeded. 

• As a result of the effluent plumes' dispersion displayed during this study, there does not appear to be 
any additive or synergistic effects of the discharges. 

• Although determination of the biological community integrity in Beaver Slough was limited by 
available habitat, a relatively large number of pollution-tolerant dipterans was collected 
downstream from the Clinton WWTP. 

• No polynuclear aromatic hydrocarbons (PAHs) were found in the sediment sample collected down
stream from the duPont industrial discharge. 
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UN lV ~RSlTY OF lOW~ - HYGlLNIC LABORATORY 

Analytical Report for Sample Number 

I owa City Laboratory 
Uard.>.le Hall 
I owa City, JA 52242 

(319> 33S-4~00 

88~ 7 428 

Des Moines Branch . 
900 !::ast Grand 
H. A \ilallace Bu il ding 
Des Moines, lA ~0319 

1 515 ) 281-5371 

uate Received : 0 7 /08/88 Date of tteport : ll/16/UB 

Submitter . UHL Lll1NOLO!;Y 
Address : OAKDALi CAMPUS 
C i t y . l 0\./ A C lT'i , l A S ZZ 4 0 

Sample Location : 
Uate Co llected : 

CLINTON 
07/06/88 10 30 00 
LDA / JliK 

Sample Description \ilATER 
Client Reference · 

Collected l3y : 

Comments 

lJ £AVLR SLOIJt;H , SAMPLE SlTE lD=Sl'J'l. 111 

i-1- SiRJiS ,P -SER l fS , BOl 1 <SS20 J ,CHLA,COND 

--- Lis t ing of Analyses Performed and Results ---

Analyte 

TOTAL RESIDUAL CL 
UlS::,llLVW OK'x'.GEN 
!-' !HD pH 
n :MPLHATURE 
Si:'EC . CONUUCfANCE 
fi.MMONl A ( fi.5 N > 

NU2 +H03 AS N0 3 -N 

u~~AKIL NlTROGEN I N) 
ORTHU ,' HOS J:' HURUS I l' l 

'J.'OT H PHOSPHOKUS ! P I 
IHHIHITEil S UAY BOD 

CHLO!WP HH L A 
CU RR EcT~D CHLUR A 
i NH l Bl,· L lJ BU Ii - Z 0 

: ; ;J M - ,J ar ts/Ni 11 ion 
r' p !:l - t'art s icl il l i on 

- i.ess than 

Concentration 

< 0 0 0 5 MG/L 
7 . '/ MG / L 
8 6 pH UNITS 
:t. 8 DEl, RU:S C 

2 5 0 uMHUS @ 25 
< 0 . 1 MG IL 
< 0 l MG/L 
1 MG/L 
0 . MG/L 
0 z !1G / L 
'l MG/L 
6Z UG/L 
5 9 UG/L 
1 0 111; / L 

:1G ii.. - Miliigrams/Liter 
u !; IL - Mi crogra ms /L iter 

) - Grea t er t ha n 

C 

MG i K(; -
uG I K,: -
p Ci i L -

Method Used 

HA 330 . l 

EPA l 2 0 . l 

1"1M lt'/80-86 

l::PA 353 . 2 

Tl M 11786-86 

TIM ij?IJ J -86 

TlM 11787-86 
::ii'! l 6 - 5 0 7 

Sl1i6lu02Gl 

SMl6 1002GJ 
SI'\ 16-:507 

Verified : / ;.; // 

Analys t 

JlJK 

JOK 

JlJK 

JUK 

SNM 
HW\./ 

JAG 
!{ vu 
R\/D 
!{VD 

JAG 
PK 
PK 
JAG 

Mil l 1g rams /K1log ram 
Micrograms / Kilogram 
pi C 0 Curies /Lit er 



UNIVJ::HS lT Y OF IOWA - HYGIENI C LABOKATUHY 

Analytical Repor t for Sample Number 88~7429 

Iowa City Laboratory 
Oakdal e Hail 
iowa Ci t y , ! A 52242 
i Jl9) 3 .3~-4500 

Des Moines Branch 
900 • Eas t Gr .ind 
H. A . Wallace Building 
Des Moines , IA S03 19 

(5 15) 2 81-5371 

Date Received 01/08/88 Date of Report · 11/16/88 

Submitter : UHL LlMNOLOGY 
Address OAKDALE CAMPUS 
City lOWA CiTY , l A S2Z40 

Sample Locat i on : 
Da t e Collected : 
Collec t ed d y : 

Comments 

CL rn·~oN 
0 7 /06/88 10 30 00 

LDA / JOK 

Sample Description : \,/ATER 
Client Reference : 

UEAV~H SLOUGH , SAMPLE SITE 1u~s1TE 112 
N-srn l J::S, !'-SERI J:: S , 80!_! ( 5& 20 l , CHLA , COND . 

--- Listing of AnAl,ses Performed and Results ---

Ana l y t e 

roTAL RESIDUAL CL 
015.SOLVLLJ OXYGEN 
F I ELil pH 
T i: l"!PE fi. ATURt 
S.t' iC CON DUCTANCC: 
AMViUNlA <A5 N l 

N02-,.N03 AS N03-N 

UHG ANIC NITROGEN ( N) 
URTHO PHOSl'HORUS <Pl 
TOT AL PHOSPHUHVS I P ) 
lNH! tti'J' tD 5 DAY BOD 
CHLU ROE-'H YLL A 
CURRiCTJ:: D CHL OR A 

iNH I I.J 1 n:u UOD-20 

PP M - Pa rts / Million 
~PI.J - Par t s /Bill ion 

- Less than 

Concentration 

(0 . 005 MG/L 
6 . 2 MC/L 
8 . 2 pH UN l'fS 
33 5 DJ::GRHS C 

460 uMHLlS @ 25 
< 0 . 1 MG / L 
0 . 2 MG / L 
1 . 4 MG / L 
0 . 9 MG/L 

. 0 MG/L 
1 6 MG / L 
48 u1; / L 
48 UG/L 
2~ MG /L 

MG/ L - Milligrams/Liter 
uG/ L - Mi~rogra ms /L iter 

Greater t han 

C 

Method Used 

£PA 330 . 1 

EPA 1 2 ll . l 

TIM 11780-06 
EPA 353 . 2 

T IM lt7f16- U6 

'f i M 11 781 -86 

TlM 11787-86 
SM 16-507 
Sl1 161002G 1 
SN l 6 100 2 G l 

3M i6-~0'i' 

Ver i f i e d . .,t_})A 

Analyst 

JLlK 
JOK 
JOK 
JOK 
SMM 

t{\,/\,J 

J AG 
HVD 
RVD 

HVD 
J AG 
PK 
PK 

JAG 

MG/KG - Mi ll 1grams / Kilogram 
uG/KG - Mic rograms /K ilogrAm 
pCi/L pico Cur ies/Liter 



UNIVERS I TY Of IOWA - HYGIE NI C LABORATORY 

Analytical Keport for Sample Number 88:i 'l 430 

Io wa City Laboratory 
Oak-dale Hall 
I owa City , IA S2242 
<:n9) 33:i-4:i OO 

Des Moines Branch 
900 •East Grand 
H . A . Wallace Bui lding 
Des Moines , IA 50319 
( 515) 281-5 371 

Date Received : OJ/Oll/88 Date of Report : 11/16/88 

Submitter : UHL Ll MNOLUGY 
Address : OAKDAL£ CAMPUS 
Ci t y . IOWA CITY , IA :i2240 

Sample Location CLINTON 
Date Collected 07/06188 10 : 42 00 

Sample Description : 'w'AT!::R 
Client Reference : 

Co llected By : LUA/JOK 

co mments 

BE:A vLH SL(JUGH,SAMPLL s 1n: 1D=Sl'J't#3 
N- s 1::R r Es , i' - s ER r i:: s , so I_ I < 5 & 2 o > , c Hi:. A , co ND 

--- Listing of Analyses Performed and Results ---

Analyte 

TOT AL RESIDUAL CL 
lJISSOLVCJJ OXYGEN 
• I f:LD pH 
1i.MP LHA1'URE 
SP!:: C . CONDUCTANCE 
AMViONlA < AS N ) 

M0 2+N03 AS N03- N 
ORG ANI C NI'fHO(;LN <Nl 

ORTHO PHOS~HORUS I f ) 

TU~ AL PHOSPHORUS IP) 
INHIBITED 5 DAY BOD 
CHLU kUl-'HYLL A 

Cl l RRl::CTl::D CHLOR A 
lNHIBl'll::[J l:Hl L-2 0 

PfM - ~arts / M1ll1on 
PPH - Pa r t s /8illio n 

- Les s tha n 

Concentratio n 

( 0 005 MG/L 
7 . 4 MG/L 
8 . 6 pH UN I ·rs 
28 . tJ U£GRLE5 (. 

3 I! 0 uHHOS ~ 25 
( 0 . 1 MG / L 
< 0 . 1 MG/L 
1 . 4 MG/ L 
0 . 3 MG / L 
0 . 4 MG/L 
6 MG/L 
64 UG/L 
64 UG/L 
9 MG/L 

MG IL - Milligrams/Liter 
u<;/ L - Microgr .1ms / Lit er 

- Gieat,?r than 

C 

Method Used 

!::PA J30 . 1 

EPA 1 2 0 . I 

TIM #?8 0-8 6 
EPA 353 2 
Tl M 1$ '/86-86 
TIM •7lll-86 
Tll1 #?8'1-86 
SM 16-50? 
SM16100Hi i 
!:iMl 6 1 Oll2Gl 

SM 16-~07 

Verified . ~ 

An al ys t 

JOK 
JUK 
JO]( 
JOK 
!:ii'!M 

H\JW 

JAG 
RVD 
RVD 
HVD 
JAG 
PK 
PK 
J AG 

MG/KG - Milli grams / Kilogram 
uG /K~ - Mi c rograms / Kilogram 
pCiiL - pico Curies/Li t e r 



UNlV ~RSlTY or [OWA - HYGlBNlC LABORATORY 

Analytical Report for Sample Number 8857431 

Iowa City Laboratory 
Oakd<lle Hall 
i owa City , IA 52242 
( 319) 335-4:.00 

Des Moines Branch 
900• l:ast Grand 
H. A. Wallace Building 
Des Moines, lA 50319 
(515) 281-537 1 

Date Received . 01/08/88 Date of Report . 11/16/88 

Submitter : UHL LlMNOLOGY 
Address : O.&.KDALE CAM.PUS 
Ci t y : IOWA CITY, IA 52240 

Sample Location : 
Date Collected : 

CLINTON Bnvrn SLOUG 
07106/88 i0 : 52 00 
LDA/JOK 

Sample Description : WATER 
Client Reference 

Collected By : 

Comments 

8EAVLK SLUUGH,SAKPLE SITE lD~SITE#4 
N- S EH l C: S , P - SER l ES , 8 Ll l _ l < S & 2 0 l , CH LA , CO ND . 

--- Listing of An<llyses Performed and Results ---

Analyte 

·ruTAL RESIDUAL CL 
Dl SSOLVdJ OX'{(;EN 

F! f:LD pH 
T LMP E:RATU!a: 
SPEC CONDUCTANCE 
Al1MONlA <t.S N l 

NllZ+NU3 AS NLl3-N 
On GAHl C Nl'fROGEN <Nl 

UR~HO PHOSfHORUS <Pl 
TOYAL PHOSPHORUS ( Pl 

I NH ; 8 i 'Ci:: J1 5 lJ A 'f BO D 
1;H LCJRO i'W{I. L A 

CORREC ~ ED CHLOR A 
l NHlOl'! ED lWD- Z0 

PP M - Par t s/Mill i on 
[ PB - Parts/ Billion 

- Less t h a n 

Concentration 

{0 005 MG/L 
7 . 7 MG/ L 

fl 6 pH UNITS 
29 DE<;REES 
340 ui1HOS \! 25 
< 0 . 1 MG/L 
( 0 . 1 MG/L 
i . 1 MG/ L 
0 . 3 MG/L 
0 . 4 MG/L 
5 MG/L 
59 UG/L 
S 1 UG/L 
9 MG/L 

MG/L - Millig r ams/Liter 
uG/L - Micrograms/Liter 

- Greater than 

C 

Method Used 

EPA 330 . 1 

EPA 1 2 0 . 1 

TlM #'lS0-86 
BPA 353 . 2 
TlM #786-86 
TIM #781-86 
TlM #787-86 
SM 16-507 
Sl1161002Gl 
5M161ll02Gl 
SM 16-50 7 

Verified : ~ 

Analyst 

JOK 
JOK 
JUK 
LUA 
SMM 
H\✓\J 

JAG 
i{ V IJ 

ttVD 

RV lJ 

JAG 
PK 
PK 
JAG 

MG/KG - Milligrams/Kilogram 
uG/KG - Micrograms/Ki l ogram 
pCi / L - pico Curies/Li t er 



UNIVlRSlTY ar lO WA - HY GlCNIC LAB OHATOHY 

Analytical Report for Sample Number 8857432 

Iowa City Laboratory 
n ak:dale Hall 
Iowa City , IA 52242 
( 3i9) '.33~-4500 

Des Moines Branch 
900 "East r.;rc1nd 
H . A . Wallace Building 
Des Moines , IA 5 0319 
(515) 28 1-53 71 

Date Received : 07/08/88 Uate of Report . 11/16/88 

Submitter . UHL LlMNOLOGY 
Address : OAKDALE CAMPUS 
Cl t y . 10\JA Ci TY , IA ~2240 

Sample Location . 
Date Collected : 

CLINTON 
07/06/88 11 : 12 : 00 
LDA/JOK 

Sample Description : WATl::H 
Client Reference . 

Collected By 

Comments 

f.:ll:AVLR SLflUGH , SAMPLf; SI TE iU::SlTE •~ 
N - S l:: 1l l l:: S , P - SER I £ S , BO I_ I ( 5 & 2 0 l , l'. H LA , CO ND . 

--- Listing of Analyses Performed and Results ---

Analy t e 

TOTAL RES ID UAL CL 
Dl SSOL VE:Ll OXYGEN 
f i HD pH 
T LI'!P tHATUiil:: 
SPEC . CONDUCTANC£ 
AMM!JNlA ( AS N i 

Nt l 2+N03 AS NOJ-N 

ORG ANI C NITRO GEN <NI 
ORrHO PHOSPHORUS (Pl 
·rcn AL PliOSl:'HOHUS ( p ) 

lNHJB l fE D 5 DAY BOD 
C H i. 0 rw P HY L L A 
CORRi:: Cf£D CHLOR A 
lN Hl illTLD HCJD-Z0 

PP M - l:' arts / M1ili on 
PP8 - Parts l fiillio n 

< - Less t h a n 

Concentration 

<0 . 005 MG/L 
7 . 9 l1G/L 
8 6 pH UNITS 
Z9 DEGRHS (; 

320 uMHOS @ 25 
< 0 . 1 11G / L 
0 1 MG/L 
l 0 MG/ L 
0 2 MG/L 
0 . 3 MG / L 
s MG/L 
~9 UG / L 
5 7 UG/L 
9 MG/L 

MG /L - Milligrams/Liter 
u 1; / L - Mic r o gr .1 ms /Li t er 

- Greater t h .. n 

C 

Method Used 

i::PA 330 . 1 

!::PA 120 . 1 

TIM lt780-86 
EPA 35 3. 2 
T IM #786-86 
TIM 11781-86 
TIM ij7!l7-86 
SM 16-507 
5!116100'.lGl 
SM161002Gl 
5Vi 16-50 'l 

Ver i fied :~ 

Analyst 

JUK,L DA 
JOK , LDA 
JUK I LDA 

JUK,LllA 
SMM 
H\Jw' 

JA G 

HVU 
HVL) 

HVD 
JAG 

PK 
PK 
JAG 

MG/KG - Mill 1grams / Kii ogr am 
uG/KG - Micrograms /K i lo gram 
pCi/L - pic o Curies/Liter 



UN , VtRS IT Y or IO WA - HY l.ilE:NIC LABORATORY 

Anal y tical Report for Sample Number 

I owa Ci ty Laboratory 
Oai:d;,.le Hall 

Des Moines Br a nch 
900• i:ast Grand 

I owa City, IA 5224 2 

(31 9 ) 3 3 5-4500 

H. A. Wallace Building 
Ues Moines , lA 50319 
( 515) 281-5J 71 

Date Received 07 /08 / 88 

Submitter : UHL LIMNOLUGY 
Address OAKDALE CAMPUS 
City I OWA ClTY , lA 52240 

Sample Location CLINTON 
Date Collected 01/06 / 88 l i 30 00 
Co l lec t ed By : LDA/JOK 

Comments 

B~A Vi::R SLUU GH, SAMPLE SITE r o ~S1TE~6 

Date of Report · 11/16/88 

Sample Description WATE R 
Clien t Reference 

1-i - S £R i i:: S , P - Si:: R l ES , BO I_ [ < 5 & 2 0 l , CH LA , t.: 0 ND . 

--- Listing of Anal~ses Performed and Results ---

Anaiyte Concentration Me t hod Used Analyst 

TOTAL ,'ll::SIDUAL CL 
Dl SS OLVED OXYGEN 
t' l ELD pH 
T£l1H llA 1'Uk E 
SPt:C CONDUC'fANC E 
AMMUNlA <AS !{) 

Ni) 2+N0 3 AS NU3-N 
QR.GA Ii[ i C ll[ 1 TROGEN ( Nl 
Ori. THO PH OSPHORUS ( p) 

't"CH A L i'HOSPHOHUS ( p ) 

i NHI Bf fl:: D 5 DAY tl OD 
C. Hf. URUP HY LL A 
COit H £ C f iD CHLO!l A 
l NH I U l TED LOD-20 

? PM - fart s/ Mil l ion 
PP B - Par t s /B illion 

, - Less t han 

<0 . 005 MG/L 
8 1 MG/L 
8 . 8 pH UNITS 
29 DEGREES C 

HO uMHOS @ 25 
< 0 . l MG / L 
< 0 . 1 MG/L 
1 0 MG/L 
0 . 2 MG/L 
0 3 Mr; / L 
5 MGIL 
';, 7 VG / L 
50 VG / L 
9 MG / L 

MG/L - Mill i grams / Liter 
uG/ L - Microgr~ms / Liter 

'.· - Grea t er t han 

C 

--------
t:PA 330 . l 

EPA l 2 0 1 

TIM 11780-86 
Et>A 35 3 2 

T 111 11'786-86 
'f!M !1781-86 
TlM 1178 ,' -86 
SM 16-50 7 
SM 16 1002G1 
SM161002Gl 
SM 16-!>0'l 

. 
<./// 1 I' Verif i ed : ~ 

JOK 
JUK 
JlJK 
JQK 
Si'IM 
H\JW 

JAG 
HVD 
H VLi 

KVU 
JAG 
PK 
2K 

JAG 

MG / KG - Mill 1grams iK1 logram 
u 1~ / K (: - Mi c r o gr ams / K i I o gr am 
pC I IL pico Cu r ies/Li t er 

LDJa. 
LlJA 
Li.l 1'. 

LUA 



UNIVERSlTY or IOWA - HYGIENI C LADORA~ORY 

Analytical Report for Sample Number 

Iowa City Laboratory 
Ciakdale l:-L\ll 

885 '/435 

Des Moines Branch 
900- I::ast Grand 

Iowa Ci ty, IA 52242 
( '.;19 ) 33!>-4!>00 

H. A. Wallace Building 
Ues Moines, IA 50319 
( 5151 281-5371 

Date Received . 07/08/~8 

Submitter : UHL LlMNOLOGY 
Address . OAKDALE CAMPUS 
City : l OWA C I TY , l A 52240 

CLINTON Sample Location 
Da t e Collected . 
Collected By : 

07/06/88 12 : 30 00 
Ll.lA/JOK 

Comments 

Bl.:AVUt SLOUGH,SAMl'LL SITE 11.l::SlTE 117 

Date of Report 11/16/88 

Sample Description WATER 
Client Reference : 

M - 5 t R I ES , P - 5 l::R l ES , BO I_ I ( 5 & 2 ll , , CH LA , CO ND . 

--- Listing of An~lyses Performed ~nd Results ---

Analyte Concentration Method Used Analys t 

TOTAL RiS!DUAL CL 
Q\SSOLVLIJ OXYGI::N 
F I ELD pH 
TtMF E.1'A 'l'UR L 
SPEC CONDUC TANCE 
/.MMUNIA \ AS Nl 
N02+N0 3 AS NU3-N 
URGANIC NI THOGEN <N I 
URTHO PHOSPHONUS l f l 

YOTAL PHOSPHORUS I PI 
INHIB I TED 5 DAY BOD 
CHLOHOPKYL L A 
CORRECTED CHLUR A 
INHlBlTE:D BOD-20 

PPM - Parts/Mi l lion 
PP8 - PArts/Bi l lion 

'- - Less t han 

<0 . 005 MG/L 
8 . 8 MG/L 
8 . 8 pH UNITS 
30 DCGHEE:S C 

300 uMHOS \! 25 
( 0 1 Mt~ / L 
( 0 l MG/L 
1 0 MG / L 
0 2 MG/L 
0 . 2 MC', IL 
5 MG/L 
?Z UG / L 
7 2 UG/L 
8 MG/L 

MG/ L - Mil l igrams/Liter 
uG/L - Micr ngrAms / Li t er 

Grea t e r t han 

C 

----------- --------
HA 330 . 1 JOK 

JOK 
JOK 
JOK 

EPA 1 2 0 . 1 SMM 
TlM 11780-86 R\J\J 

EPA 353 . 2 JAG 
'f IM #?86-86 HVu 
TIM ll781-86 HVD 
TIM ll787-86 RVD 
SM 16-50'7 JAG 
SM161002Gl PK 
SMl~lllllZGl PK 
SM 16-::>07 JAG 

Verified · ~ 

MG I KG - M1lligrams/Kilogram 
uGiK G - Micrograms / Kilogram 
pCi /L pico Cur i es / Liter 

LUA 
LUA 
LDA 
LUA 



UNlVERSITY OF IO\JA .- HYGIENlC LABORATORY 

Ana l ytical Heport for Sample Number 

i owa City Laboratory 
n.1r.dAle Hall 

00:i?436 

Des Moines Branch 
900 • Bast Grand 

I owa City, IA S2242 
(.3 19 ) 33S-4SOO 

H.A . \Ja l lace Building 
Des Moines , IA 5031 9 
(51S> 281-537 1 

Date Received 07/08/88 

Submitter : UHL LlMNOLUCY 
Address . 
Ci t y : 

OAKDALE CAMPUS 
10\JA cr·n , lA S2240 

Sample Location 
Date Collected : 
Collected By : 

Co mments 

CLINTON 
07/06/88 13 : 06 00 
LDA/JOK 

BCAVEH SL UUCH , SAMPLE SI TE l O=SI TE •8 

Date of Report : 11/16/88 

Sample Description WATER 
Client Reference 

N- S i:: H I.ES, P -SER IE S , BO I_ I ( 5 & 2 0 l , CH LA, COND . 

--- Listing of AnAlyses Performed And Results ---

Analyte Concentration Method Used Analyst 

TOTAL RESIDUAL CL 
tJl SSOLV!;D OX'iGCN 
f f HD pH 
Tl::l1HHATURC 
SPEC CONDUCTANCE 
AMMONlA <AS Nl 
N02+N03 AS N03-N 
URCANIC NIT ROGCN IN) 
ORTHO PHOSPHOAUS (P) 

TOTAL PHUS PHORUS < l' ) 

INH I BITi::D 5 DAY llOJ.l 

CHLUROPHYLL A 

CORRECT~D CHLOR A 
lNH l llITCD BUD-20 

2 PM - Parts/Million 
PPB - PArt s / Billi on 

\ - Less t han 

<0 . 005 MG/L 
9 . 0 MG/ L 
8 . 9 pH UNITS 
30 ucr;Rns C 

290 uMHOS ~ 25 
o. z MC/ L 
< 0 . i MG i L 
0. 9 MG/ L 
0 . 2 MGiL 
o. 2 MG IL 
4 MG/L 
46 UGI L 
37 UG/L 
8 11G/L 

MG / L - Milligrams/Liter 
uG/L - Micrograms/Li t er 

> - Grea t er than 

C 

--------
EPA 330 . 1 

EPA 120 . 1 
TlM •?80-86 
Ef'A 353 . 2 
TlM 11786-86 

TIM 11781-86 

TIM 11787-86 

SM 16-S07 

SM16100ZG1 
SM161002Gl 
S11 16-j07 

V e r i f i e d : ,.,tz},4 

JUK 
LOA 
LDA 
LUA 
SMM 

HW 

JAG 
H V lJ 

RVD 

RVD 
JAG 
E-'K 
PK 
,JAG 

MG/KG - Milligrams/Kilogram 
uG I KG - Micrograms / Kil o gram 
pCi/ L - pico Curies / Li t er 

LOA 



IJ!ii Vl::HS!'l'l Gl' 10\.,'A - HYGlt.Nd.: LI\BuHATOHY 

Analytical Report tor Sample ~u mber 88::ii'584 

iowa Lity Laboratory 
Oak:dale Hall 
1owa City, IA 52242 
< :n 9 , 3J:i-4::iOU 

Des Moines Branch . 
<f UO i:: .1st (;rand 
H. A. \./al l ace Building 
Des Moines , lA ~OJ19 
(515) 281-5371 

Dat-a h e c ei·1ed : 0 l/11/8ll Date of Report . 11/16/UB 

Submitte r : UHL ~IMNO LOGY 
Ader i!SS . UAKUALt CA/'IFV!:5 
C 1 t y l OW A C 1 ·ry , l A 5 Z Z 4 0 

~amp l e Location CLiNYON 
Uate Collect ed : ~7/06/88 1 4 50 : 0U 

Coll ected By LDA/JOK 

1.: iJ mmen ts 

!:5ample Description WATER 
Client Heference 

AO l'i U . SCHhRGl, GUTt'AL t. 002,Uli'l.k . 8HH CllMP iJS lT L 

N-tilrl i t:S , P-Sl::Hfl::!:5 , BUD-, (5620 DAY) , CllND,!:5_!:5T 

--- Listing of hnalyses Performed and Results ---

An al y t e 

r' i HD pH 
'.' U\I:' lRh'i'UHl 

Sf~C CONuucrANCE 
SUSPi::NOlJ SUL i DS 
ANi'10N i A <A!:5 Nl 

li tJZ+NC3 A.5 1':03-H 

u l{GAHlC NI'rRO '.;iN ( N ) 

0RTHU PHOSPHORUS i PI 

1 UTAt. PHUS ~HUH U!:5 I P ) 

iN Hl dlTLU ~ UAY BOU 
f H H l J fT t L1 l:l ( , D - Z 0 

Commen ts 

Co ncentration 

8 . 0 pH UNil'S 
'1. 'l DEGRt ES C 
/50 ul'IH OS ~ 25 
Z8 MG IL <! l. 0 3 ('. 

< 0 1 MG/L 
( 0 1 MG / L 
l 5 MG/L 
1 . 0 11G / L 
l lj MG/L 
1 Z MG/L 
20 MG/L 

irnD ' l; ' iS I NHil:lfTJ:: D 20 DAY HU ;J 

fPM - Parts / Million 
P f cl - Par t s , tii l lion 

< - Less than 

MG/L - Milligr~ms/Liter 
uG / L - Micrograms / Liter 

> - (;re .3.ter th a n 

C 

Method Used 

£PA I:;; u . l 

U'A 160 . '1. 

TIM 11780-86 

l:;P/1. 3 ~ 3 . '1. 
·r lM 11786- Ll 6 

T, 11 ll '/8 , -B6 

TIM li 7tl7-86 

51'i 16-:507 

::if'! 16-507 

JJK LDA 
JOK LDA 
SMM 
JJH 
rl\J\J 

J AG 
HVD 

R '.J U 

rl VD 
J AG 
JAG 

Mt; / !((; - Milligrams / Kil iJ gtam 
uG/KG - Micrograms/Kilog r am 
pC 1 / L - pico Curies / Li t e r 



UN! Vl::HSfTY OF IU\JA - HYG i J::N i C LABO RATORY 

Ana l ytical Report for Sample Number 

Iowa City Laboratory 
Oakdale Hall 

88~7585 

Ues Moines Branch 
900 ° 1::ast Grand 

l owa City , l A ~224Z 
< 319) 335-<ISOO 

H . A . Wallace Building 
Des Moines, IA 50319 

<SlSl ZBl-::iJ'll 

Dale Received . 07/11/Bb Date of Report : ll/i6/88 

Submitter : UHL LlMNOLOGY 
Address : OAKDALE CAMPUS 
City : lOWA Cl TY, l A SZZ4D 

Sample Location 
Uate Collected 
Co l iected By 

,~ ommen ts 

CLiNI'ON 
O'l/06 188 Z0 : ~0 . 00 
i..UA i JOK 

Sample Description 
Client Reference : 

AU ~ UlS CHAKGJ:: , UUT fALL U0 2 ,00ZA . 6Kk COMPOSl~J:: . 

N-Sf:Rll::S , l:'-SJ::Ril::S , llOD-l ( 5&20 DAY ) ,CUND , S ST 

WA'i'l::H 

--- Listing of Analyses Performed and Results ---

Analyte Concentration Method Used Analyst 

r i au pH 
'i'l:: l1PLHA'l'\Jf{I;; 

SPJ::C . CONllUCTANCJ:: 
SU 5 PE:I-1DtU SULIDS 
A/'ii'lOM I A I AS N l 

NJ Z+NU3 AS NU3-N 
URGAN 1C NI'l'J:WGEN ( N ) 

UH THO ~HUSPHURUS ( P l 

T OTAL PHOSPHORUS CPI 

i HHi ll lT tU ::i DAY l:iO U 
i NH l ll i rED ilOU-20 

Pi H - Parts / Mil lien 
P~U - Pa rt s / 8 1 l lio n 

Le ss t han 

------------------------- ----------- --------
8 . 2 pH UNITS 
'/.'l UEGRt:J::S C 

770 ul'!HOS (ti 25 
Z9 11GIL @'1 0 3 C 
< 0 . 1 MGI L 

< 0 . 1 MG/L 
1 . 5 MGIL 
0 . 9 MG I l. 

J . 2 MG/L 

1 3 t'IG I l. 
20 MG/L 

MG/ L - Mi ll igrams / Liter 
uG/ L - Micrograms / Liter 

, - Grea t er t han 

C 

JOK 
JOK 

l::PA l 2 U . l Sl"!M 
J::P A 1 6 0 . 2 JJH 
Tli'I #780-86 R\,J\.I 

EPA 3~3 z JAG 
TIN #'786-06 RVD 

TlM #781-86 lt VU 
T!M #787-06 HVD 

5 11 1 o - ::i O 'i' JAG 
SN 1 6 - S ll '7 JAG 

Verified : 

NG/KG - Nilligrams / Kiiogram 
uG iK G - Micrograms / Kilogram 
p Ci I L pico Curies/Lite r 

LOA 

LDA 



UN I VLHSlTY Uf IOW A - HYGiLNIC LABOKATORY 

Analytical Keport for 5dmple Number 8857586 

Io wa Cit y Laboratory 
Uak d;,.1e Hall 
I owa City, I A 522q2 

( -:lly) 3.35-4500 

Des Moines Branch . 
900 l::ast Gr -rnd 
H. A. Wallace Building 
Des Moines , l A :i0 319 
(515) 281-:5371 

Date Received 0 7/ l i /Y8 Date of Report 11/16/88 

Submitter : UHL i.lMNULO GY 
Address : OAKDALE CAM PUS 
Cit y lOWA CITY, IA ~2240 

Sample Locati on : 
Date Colleded : 

CL !NTON 
0'l/06 / 88 23 : 50 : 00 

LllA/JOK 

Sam p l e De s c r i p t i on : WA ·r EH 

Client Hererence : 
Collected By 

co mments 

ADM DiSi.:H ARGL,U U'IFA LL 002,00:lA . 3HH COMPOSl'rE 
N- S~Rfi S, P-SER I ES ,BO~-IC S&20 DAY) ,COND,S_ST . 

--- Listing of Analyses Performed and Results ---

Analytr, 

l'1HiJ pH 
Tt:MHKATUHI:: 

SPEC CONDUCTANCE 
SUSPl:PWL!J SULlDS 
ANMONIA <AS N) 
NUZ+ill.U ::l AS N03-1'1 

ORG ANI C N!~HOGEN I N) 
URTHU PHUSP HUHUS I~) 
TUrAL PHOSPHORUS (P) 
l NH lHl ~ ED 5 UAY UUU 
INH!ili 'l'l::U BUD -2.0 

P~ M - ! arts/Million 
~P E - Parts / Billi on 

( - L i!SS than 

Concentration 

8 . 3 pH UNITS 
29 Ul::GHELS C 
13 0 uMHO S I! 25 
;.: 1 11G / L @1 0 :! C 

< 0 . 1 MG/L 
< 0 . 1 11G / L 

<I 11G / L 
0 9 11(.; / L 

. 1 MG/L 
6 MG/L 
8 MG/L 

MG / L - Milligrams / Liter 
aG/L - Micro grams /Lit er 

- Grea t er th an 

C 

Method Used 

HA l 2 0 . 1 
!::PA 1 6 a . z 
TIM 11780-8 6 

£Pl\ 3 5 3 2 

T f N # "78 6-86 

T 111 ll?/31-86 

T I 11 #78 7 -86 

::;M 16-50 '/ 

SM 16-507 

Verified : :12)4 

Analys t 

,JUK LD A 
Jui< LUA 
S.MM 

JJ H 
H\,/\,/ 

JAG 
RVLJ 

HVD 
HVU 

JAG 
JAG 

MG/ KG - Mil lig rams /Kilogr am 
uGIKG - Microg rams /Kilogram 
pC1/L - pico Curies/Liter 



UNlVEHSl TY OF IUWA - HYGIENIC LA~OHATUHY 

Analytical Keport for Sample Number 

I owa City Laboratory 
Oa,:dale Hall 
iowa City, IA S2242 
c:n9 l JJS-4:iOO 

Date Received : 07/11/88 

Submitter UHL LlMNOLOGY 
Address : OAKDALE CAM PUS 
Ci t y : lOWA CITY , lA 52240 

Sample Location CLINTON 
Date Collected . 07/0'l/88 05 : 00 : 00 
Collected ~y LDA/JOK 

Comments 

Ues Moines Branch 
900 • East Grand 
H. A. Wallace Building 
Des Moines , IA 50319 
( 515 ) 281-5371 

Date of Report : 11/l6/8U 

Sample Description : WATi::R 
Client Heterence 

ADM UISCHAHGE ,U U~f ALL OOZ,002A . BHR COMPOSITE ( 7-6/?) 
N-Si::Rit:S , .t'-S.t: iUES, BOil-I ( 5&Zil DAY) , CONJ.l,S_S 'f . 

--- Listing of Analyses Performed and Results ---

Analyte 

SPEC CONDUCTANCE 
Al1i1UN1A ( AS N l 

N02+N03 AS N03-N 
OHGMUC IHTRUGW <N l 
UH"f HU l'HUSl'HO~US <P l 
T01" hL 1:-'HU SPHUtiUS < F ) 
JNH1!l!TED 5 DAY BU U 

l' l' M - I' a r t S / Ml i l l On 
PP8 - Part s/Billion 

- Less than 

Concentration 

640 uMHOS ~ 25 
0 . 3 l1G / L 
< 0 . l MG/L 
0 . 1 MG / L 
0 . 6 MG/L 
0 8 MG/L 
3 MGIL 
6 111~ / L 

MG/L - Milligrams /L ite r 
u1;/ L - i'iicrogramsi"Liter 

- Greater than 

C 

Method Used 

-----------
EPA I 2 0 I 
Tl I'! #780- 86 
!-:PA 353 . 2 
TIM #786-86 
Til'l !178 1-86 
TlM 11 7 8 i' - 8 6 

SN 16-507 
Sl'i 16-::iO 't 

Verii1ed : .;t!l)4 

Analyst 

SMM 

HWW 
JAG 
HVD 
HVD 
H V lJ 

JAG 
JAG 

MG / KG - Mill1grams/K1lograro 
uG I KG - Micrograms/Kilogram 
pCi l L - pico Curies / Lit e r 



UNl Vr.;RSl 'i'Y or l (J\,/A - HYG l l::1-HC LII.HUHl\'!'UH.Y 

Analytical Report for Sample Number 8 8 5 7 !i 8 8 

l owa City Laboratory 
Uakdi\le Hall 
l owa City, !A 52242 

( '.Hy ) 335-4500 

Des Moines Branch 
900• l:.ast Grand 
H. A. Waliace Building 
Des Moines, IA ~ 0319 

(5151 281-5371 

Date Receiied 0'l/ll/88 Date of Report 11/16/88 

Submitter : UHL LlMNULOGY 
Address : 
.~ i t y : 

UAKDAL!:: C:AM~US 
lUWA ClTY, l A 52240 

Sample Location . 
Uate Collected : 

CL. !N'J'UN 
0,/07/88 09 30 00 

LDA/JOK 

Sample Description WATER 
Client Reference 

Co : lecteci By . 

Comments 

ADM JISCHARG!:: , UU'C!-' J..LL 002,002A 4 1/l HR Cul1POSi'n 
N-SiR l ~S ,P -Sl::Rll::S , BOU-1 ( 5&20 DAY> ,CUND,S_ST . 

--- Listing of Analyses Performed and Results ---

Analyte 

i-' ltLD pH 
'l' EMPi:HA. ·cuHJ:: 

SP~C CONDUCTANCE 
';:;USl'i:NDl::U SOL 1 DS 
AMMONIA (AS NI 
HG2+NU3 AS N0 3 -N 

ORGANIC NITHUGl::N ( NI 
UkTHU PHOSPHORUS CP I 
TOTA~ PHOSfHURUS ( P l 
lNH l lll T EU 5 UAY BOD 

INHld i TEO BOD-Z0 

Concentrat 10n 

? . 7 pH UN I 'J'S 

25 Dl::GHI,; :;;s C: 

6110 uMHOS ~ 25 

l 7 MG/L @103 

< 0 l MG/L 
0 . 11G / L 

MG/L 
0 . 7 MG/L 
0 8 MG/ i:. 

::i MG/L 
9 MG/L 

Method Used 

C !::PA 1 Z u . 1 

C EPA l 6 0 . 2 

T IM 11780-tl6 

EPA J ::i 3 z 
nM ll786-86 

T 111 11781-86 

TiM t1787-tl6 

SM 16-::i07 

::,M 16-507 

Verified cLh4 

Analyst 

JOK LDA 
JOK LDA 
::,MM 
JH 
RI.I\./ 

JAl.i 
RVD 
l\ VU 

tUD 

JAG 
J AG 

PP M - Parts / Million 
PPB - Par t s / Bi llion 

( - Less than 

i'iG/£. - Miiligrams i L1ter 
uG/L - Micrograms/L i ter 

> - Greater t han 

MG / KG - Mi l ligrams/Kilogram 
uG i KG - Micrograms/ Ki l ogram 
pC I/ L pico Curies / Liter 



UNIVERSI~Y OF l OWA - HYGIENIC LABORATOHY 

Analytical Report for Sample Number 

Iowa Ci t y Laboratory 
Oakdale Hall 

8857437 

Des Moines Branch 
900 . Ea.st Grand 

Iowa City, IA 522~2 
(319) 335-4500 

H. A. Wallace Building 
Ues Moines, lA 50319 
( 515) 21ll-S371 

Date Received 07/08/88 

Submitter : UHL LlMNOLOGY 
Address : 
('. i t y 

OAKDALE CAMPUS 
lOWA CITY , IA 52240 

Sample Location 
Date Collected · 
Collected By 

Comments 

CLINTON 
07/06/88 08 : 13 : 00 
LDA / JOK 

H~AVER SLOUGH,SAMFLE 5 1Tb lD=SlTE•9 

Date of Report : 11/16/88 

Sample Description . WATER 
Client Reference 

N- St: RI£ S , P - S £RI ES , J:3O I_ I ( 5 & 2 0 l , CH LA , CONJ) . 

--- Listing of Analyses Performed and Results ---

Analyte Concentration Method Used Ana i yst 

·r □T AL RESIDUAL CL 
OlSSOLVED OXYGEN 
l' I i::LD pH 
T U1PE:RA 'l' URE: 
SPtC . CONDUCTANCt: 
AMMONIA <AS Nl 
N02+N03 AS NO J -N 
ORGANIC NlTROCLN <Nl 
ORTHO fHOSPHORUS (P l 
TUT AL PHOSPHORUS <Pl 
I NH IBIT ED 5 DAY BO J 
CHLOHUPHYLL A 

CO RRt: CTED CHLOR A 
i NH rn 1 ·1·rn BOU- 2 0 

fPM - ~arts/Mi l li on 
PPB - Pa r t s / Billion 

< - Less tha n 

<0 . 005 MG/L 
7 . 9 MG/L 
8 4 pH UN r ·rs 
28 DEGRE:!:S C 

300 uMHOS ~ 25 
0 1 MG/L 
< 0 I MG/L 
l . 3 MG/L 
0 . 2 MG/L 
0 . 3 MG/L 
5 MG/L 
68 UG/L 
59 UG/L 
l 5 MG / L 

MG/L - Milligrams/Liter 
uG/L - Microgr~ms/Liter 

> - Greater th an 

C 

--------
£PA 330 . l JOK 

JO K 
JOK 
JOK 

£PA l 2 0 . I SMM 
TlM 11 7 80-86 H',lW 
EPA 353 2 JAG 
T 111 lt786-86 vu 
TIM #781-86 RVD 
T 111 ll7B7-86 HVD 
SN 16-507 
SMl610tJ2Gl PK 
5M161002Gl ? J( 

SM 16-507 JAG 

Verified : j!M 

MG/KG - Milligrams/Kilo g ram 
uGI KG - Micrograms /K i l ogram 
pC i / L pico Cu ries /Lite~ 

LDA 
LOA 
LDA 
t.UA 



UNlVERSlTY OF IOWA - HYCllNIC LABORATUHY 

Analytical Report for Sample Number 8857438 

I owa City Laboratory 
Oak:dale Hall 
Iowa City , IA 52242 
(319) 335-4500 

Des Moines Branch 
900 l:ast Grand 
H. A. Wallace Building 
Des Moines , l A 50319 
(51:5) 281 - 5371 

Date Received 0 7/ 08/88 Date of Report 11/16 / 88 

Submitter UHL LlMNOLOGY 
Address : OAKDALt CAMPUS 
Ci t y : lOWA CI TY , IA 52240 

Sample Location : 
Da te Collected : 

CLINTUN 
07/ 06/88 09 : 00 00 
LDA/JOK 

Sample Description WATER 

Client fleference : 
Collected lly 

Comments 

BCAVER SLOUGH,SAMPLE S l~ E 1u~s1TE•10 
N-S t: R i ::: s, ?-SER l ES, HO!_! < 5& 20 ), CHLA, COND . 

--- Listing of Analyses Performed and Results ---

Analyte Concentration Method Used 

-------------------- ------------------------- -----------
TOTAL lHSIDUAL CL 1 . 56 MG/L EPA 3 3 \l. I 

LllSSOLVI:D OX 'iCEN 7 . 5 MG/L !:PA 360 . 
·,:' IZLD pH 7 . 3 pH UNITS EPA 150 . 
'i'U1PLHATURl 25 . 5 LJCGRLES C i:PA 170 . 
Sl'EC CONDUCTANCJ:: 1 3 0 0 uMHOS @ 25 C i.PA 120 . 
AMMON ·, A <AS N) 1 5 MG/L TlM lt 780-86 
Nt12+N03 AS N03-N 0 . l MG / L l::PA 353 . 2 
OH.G AN lC NlTROGlN (N ) 1 1 Mr,/ L Tll1 lt78 6-86 
ORTHO PHOSPHO RUS ( p) 5 . 0 MG/L T IM lt'781-86 
TOT AL PHOSPHOHUS ( p) 7 . 3 MG/L TIM lt787-86 
SE ,: D J::D I I NH I B lT i::D BOD 22 MG/L Si'1 16-507 
SC ED CU/ i NH I B 1300-20 40 MG/L SM 16-50 7 
CHLOHOPHYLL A < I UG/L SM 1 6 1002G 
CORH 1:C"d:D CHL UH A ( 1 UG/L SM l 6 l OOH~ 

Co mmen t s Verified : L'IJ) 

Analyst 
--------
JOK 
LOA 
LUA 
LDA 
SMH 
l{\,/\,/ 

JAG 
HVU 
RW\./ 

HVD 

JAG 
JAG 
PK 
PK 

PPM - Parts/l11llion 
PP~ - ?a rts/Bi l lion 

, - Less than 

MG/L - Mi ll igrams / Li t er 
uG /L - Micrograms i Liter 

MG/KG - Milligrams/Kilogram 
uG/KG - Micrograms/Kilogram 

> Greater than pC i I L pico Curies/Liter 



UNIVERSITY OF IOWA - HYGIENIC LABORATORY 

Analytical Report for Sample Number 88574H 

low~ City Laboratory 
Oakdale Ha.II 
lowa City , IA 52:42 

<Jl9) 335-4500 

Date Received 07/08/88 

Submitter : UHL LIMNOLOGY 
Address : OAKDALE CAMrUS 
City : IO\:/A ClTY, IA 52240 

Sample Location CLINTON 
ua.te Collected 07/06/88 09 : 07 : 00 
Collected By LDA/JOK 

Coro.men ts 

HEAVER SLOUGH,SAMPLE SlTE IU•SiT1J 11 
N-5£R i J::S,l:'-Si::Rii-:S,BOI_I (5&20) , CHLA , CONL) 

Des Moines Branch 
9oo • i::ast Grand 
H . A . Wallace Building 
Des Moines, iA SOJ19 
(51:i) 281-~371 

Date of Report : 11/16/88 

Sample Descrip t ion : WATER 
~lient Reference : 

--- Listing of Anal,ses Performed and Results ---

Analyte 

TOTAL RESIDUAL CL 
D l S SUL V lD OX Y la: N 
!-' ! J::Lll pH 
n.:MP ERA'l'l.iH E 

SfEC CONDUCTANCE 
AMl10NIA CAS N) 

N02•N03 AS N03-N 
OR~ANIC NITHOGEN ( N) 

OH. THO PHOSPHORUS CP I 

TOTAL PHOSPHORUS <Pl 
INH I BITED 5 DAY BU D 

CHLOROPHYLL A 
CORRJ::CTED CHLOR A 
INHIBITED HOD-20 

l:' l'M - Parts/Million 
~P fi - Parts / Billi on 

- Less t han 

l'.oncentration 

(0 . 005 

7 7 
8 . S 
2 7 . S 

400 

0 . 2 

0 . 

1 . 1 

0 2 
0 . 3 
2 q 

59 

52 
40 

MG/L 
MG/ I. 

pH UNITS 
0£(;HEES C 
uMHOS@ ZS C 
MG I L 
MG/L 
r1G / L 

MG/L 
MC; IL 
MG/L 
UC;/ L 

UG/L 
MG/L 

MGIL - Mi lligrams/Liter 
•11', I [. - Micrograms I Lit er 

- Greater than 

Method Used 

J::PA J30 . 1 

EPA 120 . 1 

TIM •*780-86 
.t::PA 353.Z 
TIM *786-86 

TIM *781-86 
TlM *787-86 

SM 1 6 - SO 7 

SM161002Gl 
SM16lOOZG1 
SM 16-:i07 

Verified : ;t:l)I 

Analyst 

JOK LOA 
JUK LUA 
JOK LDA 
JOK LDA 
SMM 
HWIJ 
JAG 
H.VO 
RVD 
RVD 
JAG 
PK 
PK 
JAG 

MG/K~ - Mi 11 i grams / Ki I ogram 
uG/KG - Micrograms/Kilogram 
pCi f L - pico Curies / Li t er 



UNlVEKSI TY UF lOWA - HYGlEN lC LABUHATUHY 

Analytical Report for Sample Number 

f owa C1ty Laboratory 
Ua~:d;i.le Ha l l 

88574-10 

Des Moines Branch 
900 l:;ast Grand 

i owa City, [A 52242 

(3 i 9, 33::i-4::i00 

H. A. Wallace Building 
Des Moines , IA 50 3 19 
{ 515) 28 1-5371 

Date Received 07/08 / 88 

Submitter : UHL LIMNOLUGY 
Address 
Li t I' 

UAKDAL£ CAMPUS 
IOWA CITY, I A ::i2Z40 

Samp i e Location . 
Uate Collec t ed · 
Collected J:ly · 

Comments 

CLIN'fON 
0'/ / 06 188 0'i' : 20 : 00 

LDA/JOK 

U t:: AV Ell SLOUGH , SA l1 PL E S l n : l U"' S 1T E li 1 Z 

Date of Report : 11/16/88 

Sample Description WATJ::R 
Client Heference 

N - S E Jt £ E S , P - ::i £R l J:: S , l:l U £ _ l ( 5 & Z O l , C H LA , C Ll Nu . 

--- Listing of Analyses Performed and Hesults ---

Analyte Concentrat 10n Method Used Analys t 

TLlTAL RESIDUAL CL 
UJ SSULVEU UXYGEN 
f j ..: 1, J p ;-t 

' i' l.l1P d\A 1'U HE 

SP EC CUNUUCTANCE 
Al'Il10NlA ( AS Nl 
NO 2+ ,'W 3 AS NO3-N 

UttG AN iL Hi TRUGtN ( Nl 
LlH TH !l .<'HOSPHORUS <P l 

TU1 AL PHOSPHORUS CP I 
iNHIBi Ti U 5 UAY BOD 
,~HLu HUE'HYLL A 

CU RRE Cf iD CHLOR A 

i H H i U l 'i' Lu !JU U - 2 0 

~PM - ~ar t s /M i l l 1on 
E'~B - Parts l Uillion 

- Less t han 

( 0 005 MG/L 
'l . 9 MG/L 
8 . 4 pH UNITS 
Z8 DEGHHS C 

460 uMHo :; I! 25 

0 . 6 11G I L 
0 . MG/ L 
1 3 MG / L 
0 5 MGIL 
0 ::i MG / L 
6 MGIL 
::i 8 UGIL 
119 UGIL 
3~ ViG IL 

MG / L - M1l l 1grams / Liter 
uG/L - Micrograms /L i t er 

Greater t han 

C 

--------
EPA 330 l 

El'A 1 2 0 . l 

'i' l l'i 11 7 80-1!6 

l::PA 353 . 2 

'r i M 11786-86 

1' I M lt781-86 

'l' 111 ll7B'l-86 

SM 1 6-507 
Sl116 i. 002G1 

5Ml61\l02GJ 

511 16-::i07 

' 
_dr,_, I 

Verif1ed : :JCYr 

JLlK 
JCJK 

JOK 
J OK 
SNM 
HVV 

HVD 
HVD 
HVU 
JAG 

f:'K 

PK 
JAG 

MG/KG - Milligrams / Ki l ogram 
uG / KG - Micrograms / Kilogram 
pCi /L - pico Curies / Li t er 

LDA 

LUA 

LDA 

LUI-. 



VNlVERSITY Of I OWA - HYG I ENIC LAl:lOHATUHY 

Analytical Report for Sample Number 

Iowa City Labora t ory 
Oa~· da 1 e Ha 11 

Iowa City, !A ~2242 
(3 19i 33'.:i-4'.:i00 

88!i'l441 

Des Moines Branch 
900 • r:ast Grand 
H . A . Wallace Building 
Des Moines, IA iU3 ~9 
151~) 281-5371 

Date Received 01 108/88 Date of Report: 11116188 

bubmitter VIIL .i.111N01.UGY 

Address OAKDALE CAMPUS 
City 101.JA CITY, l A '.:i2240 

Sample Lo c ation : 
Date C:ollected : 
Col l ected l:ly 

Commen t. s 

C L1 N'i'UN 
07 / 06/88 09 30 00 
LDA/JUK 

or;Avrn bLO\IGH, SAMPLE: SlTE IIhSI 'ft H 3 
N-SERJES , P-SEHIES,BO! ! 15&2D l, CHLA,CUNU 

Sample Description 
Cl ient Referen c e 

\JAftH 

--- Listing of Analyses Performed and Results ---

Ana i yte 

TUT AL R~SIDUAL CL 
U, 5S lli.\l ED OlUGt:N 
F li:: LD pH 
'f l:!11:' r;HA 'i'UH.i:: 

Sf~C CUNUUC 'fANCE 
At1 ViUN,A <AS N, 
i'!U2 +N0 3 AS lW3-N 

UHGANlC Nl TKUGEN ( N I 

UWJ'HG PrlOSPHUK US l p ) 

TOTAL PHGSPHOH US 11:' l 
INH , d i 'fED 5 DAY BOD 
U{LOfWPHY LL A 

CUH H£CT£U CHLUR A 
iHHi8i '.i'l:;l) HIJ0 -20 

Concentration 

( 0 . 005 MGIL 
7 8 MG/ L 

8 6 pH UNiTS 
2 8 . '.:i Dl::GIU LS 

420 uMHOS @ 

o 1 MG 11. 

0 MG I L 
MG , l. 

0 . 2 MGI L 
o 3 11G / L 

s MG/L 
5 4 UGIL 
46 UGIL 
9 MG / l. 

G 

25 C 

Method Used 

£PA 3 3 0 . 1 

l::PA 120 1 

'1' I 11 #780- 86 
HA 3 :SJ . 2 
T 1 i'i li'/86-86 
r rn !118 1 -86 

TlM 117 8 'l -1:l 6 

SM 16-Sil 7 
S 11 1 6 1 0 0 2 1; l 
SM161002G l 
SM 16-!:>0'l 

Ve r i i ied ,.t:lJ1 

Analys t 

--------
JOK i..DA 

JO K LDA 

JOK LOA 
J(JK ;.,.lJA 

::.MM 
H\JW 
JAG 
RVO 
R !Li 
f{ ',j l) 

JAG 
t' \( 

PK 
J AG 

lj ;' M - c' a rts/ Mii I ion 11G/i. - l1i i l i grams /L iter MG/ KG - Mill1grams /Ki! ogram 
lJ t' 8 - t·' arts / llt l I iQ n !J !~ , L - Mic r agr ams l Ltt er •1G i K t.; - i'\ i ,: r ,J ,~ r a rn s i K i I o gram 

< - Lt> s s t ha n Gr eater : han p Cr / L - pic:o ~ ur 1 e-s / i..i t er 



VH lV ERS lT Y or 10\o/ A - H'iCill:N lC LABUHATOHY 

Analytical Heport for Sample Number 

Io wa Ci t y Labo r atory 
Oakdale Hall 

88:5744:l 

Des Moines Branch 
9 o•o J:: ,! s t G r a n d 

Io wa City , fA 52242 
( 319i '.33!>-4:500 

H . A . \Ja ll ace Building 
Ue~ Moines , l A :i0 3l9 
( 515 ) 281-5371 

Date Received : 07 108/88 

Submitter UHL LlMNOL OGY 
Address : OAKDALE CAMPUS 
City . IOl,JA ClTY , I A :i 2 2 4 0 

Sa mple Loca tio n CLINTON 
Uate ~allec t ed : 07/06/88 09 40 OU 

Co ll ec t ed By · LDA/JUK 

Co mments 

MlLL CHE EK SAMPLE SITE lU= S!TE ij 1 4 
N-~EH 1£ S,P-SERIES ,H Ul_ 1 <5&20 l ,CH LA,CO ND 

Date of Report · 11/16/88 

Sample Descripti on WATER 
Client Reference 

--- Listing of Analyses Performed and Results ---

Ana l yte Concentration Method Used Ana ly s t 

fOTAL rlESIUUAL CL 
1..ilSSllLV t::U UX'i i.iLN 
f i HD pH 
'l'l::11.PtllATV HI:: 
SPEC CONDUCTANCE 
AMMOHlA <AS Nl 

N02 +N U3 AS NU3-N 
Uf,GANlC Nl'IRUGLN <Nl 

Utt'J'HO PHO~PHUR US <Pl 
T01 AL l:' HOS PHOHU S <l' ) 
INHIBJ Tt::U 5 DAY BOU 

CHLOHUP HYLL A 
CU RR £CTt::D CHLUR A 

l l-lH l!Jl'i'ED tl OD - ZO 

f PM - Part s /Mill i on 
l-'P8 - Parts/Billion 

Less t han 

<G. 005 MG/L 
6 . 6 MG / L 
7 . 7 pH UNITS 
26 lJE GHEl:: S C 

8 6 0 uMHOS ~ 2::i 

a z MG I L 

3 . 4 NG/L 

0 . 6 MG/l. 
0 . MG/L 
0 MGIL 

MG/L 
l 8 VG/L 
9 UG / L 
:i 11G / L 

MG/L - Mill1grams / L1ter 
uG /l. - Mic r ograms , Lit~r 

i - Greater tha n 

C 

----------- --------
EPA 3 JU . I JOK 

-, (Jl( 

JOK 
JU'K 

1::P.~ l 2 U . I Si1l'i 

Tl M IJ71.!0-86 f{\,f\./ 

!:: PA 3S 3 . 2 JAG 
TlM 1786-8 6 H V l} 

TlM 1$ '78 1-8 6 RVD 
TU1 •78 ? -86 KVU 
SM 16-507 JAG 
Sl1161UUZlii PK 
SMl61002Gl PK 
SM l 6 - :i U '/ JJ..G 

Verified a 

NG/KC - Mil l igrams /K ilogram 
uC/KC - Micrograms / Ki l ogra m 
pCi / L - pico Curies /Liter 

LDA 
LDh 
LOA 
LDA 



UHlVEHSlTY Ol-' lOWA - HY GlENiC LABOHATORY 

Ana lyti cal Report f or Sample Number 

Iow a Cit y Labora t ory 
Oakdale Hall 

8851589 

Des Moines Branch 
9oo • r:a st Grand 

i owa City, ! A 52242 
( J19 i 33:>- 4:> 00 

H. A. Wallace llul!ding 
Des Moines, l ,1- ::S03 t9 
( 515 ) 28 1- 5371 

Da t e Received : i.l 'l/11/ 88 

Su bm itte r · UHL LlMNOLOGY 
Add r ess : 
;·. i t y : 

Ll AKDAL£ CAMPUS 
10\JA Cl1' Y, l A 

Sample Location : CL I NTON 
uat e 1:ollected : 0 '// 06/88 12 : 00 0 0 
Collected By LDA /JOK 

c omments 

Date of Report : li/16/88 

Sample Description WATER 
Client Heference : 

CLiNTUll{ \.J\JTP FINI\.L l:;HL <PRI:: CHLUHlNATION) 6Hll CUMPOSlTl:; 
N-SiR IES,l' -S£ RI ES ,BOD - 1< 5&21.l DAY >,CONO , S_ST 

--- Listing of AnAlyses Performed and Hesults ---

Ana i y t e Concentration Method Used Ana l ys t 

Fll::LU pH 
3PEC CUNUUCTANrt 
::-USP iNi.n: n Sll i. l !JS 
ti. 1✓.MOIH A ( AS N l 
Nll 2+ NU3 A!:> Nll3-N 
OH ,;AN lC Nl'CHUGEl-1. <N ) 

URT~O fH USPHURUS (f) 
'i"UlH ?HUSE-' HOHUS ( P) 

iN H!81~ED 5 UAY BOU 
l lfo 1 ll IT HJ i:l U IJ - Z 0 

P t'M - l'a rts / Milii on 
P i" E - P,ntsl 8 ill ion 

< - Less tha n 

R . l 
13 00 
1 5 

1 6 

< 0 . 
::i 3 

6 . 7 
7 . 4 

! 0 

2 3 

MG/L -
rJ !; / L -

pH UNITS 
uMH05 @ 25 
11G / L !!103 C 
MG I L 
MG/L 
MGIL 
MG/L 
Mr, IL 
MGIL 
MG / L 

M1 l l1gr ams /Lit er 
Mi c r o grams / Liter 
Greater than 

C 

MG/KG -
r1G ; KG -
pC i IL 

EPA 1 2 0 . 1 

t:PA l 6 i.l . 2 
Tl M !$780-86 
EPA 353 . 2 

T 11'1 1t 78 6-86 

TIM #llll-86 
Tll1 i787-86 

!:>M l 6- 5 ll 7 

S M 16-50 7 

Veriiied · ,;/JJ1-

JOK 
511M 

JJJ-1 
H\J\J 
J AG 
RVL 
RVU 

HV!J 
JAG 
J AG 

Mill1gra ms lKilogr am 
Mi c r ogr ams /K il o gram 
pico Cur i es /Lit er 

LDA 



VNlVERSlTY UF lOWA - HYGlENIC LABORATORY 

Analytical Report for Sample Number 8857590 

iow a City Laboratory 
fJakda le H-111 

Des Moines Branch 
90e l::ast (;rand 

io wa City, IA 522~2 
(3 i 9 ) 33::,_q500 

H . A . Wallace Building 
Des Hoines, IA 5031 9 

(515) 281-5371 

I.late Received . 01/11/88 

Submitter : UHL LlMNOLOGY 
Address : OAKDALE CAMPUS 
City : 10\,lA Cl TY , lA 52240 

Samp l e Location CLINTON 
Uate Collected : O'l/06/88 l B : 00 00 
Col l ec t ed l:ly LDA/JOK 

Co mments 

Date of Hepor t : 11/16/88 

Sample Description WATER 
Client Reference : 

CLINTON \✓\✓TP nNAL EHL <PHI:: CHLORlNA TlON)oHR CUMPOSiTL: 
N-StR I ES , P-SERI~S , BOD- !(56 20 DAY I , COMU,S_ST . 

--- Listing of Analyses Performed and Results 

Ana lyt e Conc:entrat ion Method Used Ana l yst 

t' I HU pH 
SPLC CONDUCTANCE 
SVSPEND£U SOLIDS 
AMMONIA <AS N, 
NU2+NU3 AS NU 3-N 
UKGANIC NITROGE N \ N) 
ORT HO PHOSPHORUS (Pl 
~UTAL PHOSPHORUS ( P l 

iNH l HI 'HD 5 DAY tl\JD 

l NHlBl'fl:U l:WLJ-20 

PPM - Parts/Million 
PP~ - Parts/Billion 

- Less than 

8 . I pH UNITS 
1 ro o uMHOS @ 25 
1 '10 MG/L ~103 C 
l 7 MG/L 
( 0 1 MG/L 
23 MG/L 
5 . 0 MG/L 
9 . 0 11(;/L 
95 MG/L 

200 MG/L 

MG / L - Mi l ligrams/Li t er 
u I;/L - Micrograms/Liter 

- Greater than 

C EPA l Z 0 1 

EPA i 6 0 . 2 

TIM . , 80-86 
!::PA 3 :i 3 . 2 
T 111 #786-86 
·r IM #78 1-'3 6 
Tl M 11 7 87-Si, 
SM 16-507 
511 16 -50 7 

Verified ;j.,'!Jj 

JOY. 

511M 

JJH 
RIN 

JAG 
RVU 
H \/ iJ 

H VU 

JAG 
,JA(, 

MG/KG - Milligrams /Kil ogram 
uG/KG - Micrograms/Kilogram 
p~i/L - pico Curies / Liter 

LD A 



VNlVERSlTY OF IOWA - HYGIENIC LABORATORY 
\ 

An~lytical Report for Sample Number 1:1857591 

i owa City Laboratory 
CJaKdAle Hall 

Des Moines Branch 
9 D o• E a s t G r a n d 

J owa City, ,A 52242 
(3 19 ) 33S-4S00 

H. A. Wallace Building 
Des Moines, IA ~031~ 

(515) 281-5371 

Date Received 07/11/88 

Submitter UHL LlMNULOGY 
Address . OAKDALE CAMfUS 
Ci t y l \l\JA Cl TY, 1A 52240 

CLINTON Sample Location 
Date Collected . 
Collected By : 

07/06/88 12 . 00 00 
LDA/JUK 

Comments 

Date of Report : 11/16/88 

Sample Description WATiR 
Client Reference 

CLilHUi>t WTP £'1NAL H!'L <PRE CHLUHiNAT10N)6HR CCJMl'USl'fE 
N-SiRliS,P-SERIE5 , BUD-l(5&20 DAYl,CUND,S_ST . (18 : 00-24 : 00 ) 

--- Listing of Analyses Performed and Results ---

Analyte Concentration Method Used Analys t 

r'It:LD pH 
SP~C . CONDUCTANC~ 
::;U~}l rn1n:u l:iUL , ll5 

Ai"il1Ull! I A ( AS ii{) 

NU2+N03 AS NU3-N 
OHGANIC NlTHUCEN <NI 
URTHU ~HUSPHORUS (P) 
'; ',n AL PliOSl'H ORIJS <P l 

iNH J HIT ED 5 UAf HOD 
11'.IHiUl 't L!J llOlJ-20 

P.' rl - i:'arts / Miilion 
PPB - ~ar t s / billion 

, - L.ess than 

8 2 pH UN I ·rs 
1400 uMHUS at is 
92 MGIL ~103 C 

1 6 M<; I L 

( 0 ' MG/L 
11 l'!G/L 

4 . 2 MG/L 
7 . 1 11:(; IL 

60 MG/L 

i 2 0 MG/ l. 

MG /L - Milligrams/Li t er 
uG/ L - Micrograms / Liter 

- Greater th a n 

C 

----------- --------
JOK 

t::i:'A 1 2 0 1 ::i i1M 

t::PA l 6 0 . 2 JJH 
TIM IJ780-86 H\J\J 

£PA 353 . 2 JAG 
TIM #786-86 RVLl 
TIM 11781-86 rlVD 
1' l M 1'r87-86 HVD 

SM 16-507 JAG 
SM i 6-:i07 JAG 

Verified : LIJI 

MG/KG - Mi l ligrams/Kilogram 
u l, I KG - 11 i c r :J g r ,3. ms I K i ! o g f.l, m 
pCi/ L - pico Curit!s i Liter 

LDA 



UNl'✓ l:HSlTY OF lU\✓A - HH,U:NlC LABiJHATUHY 

Analytical Heport for Sample Number 

iowa City Laboratory 
Oakdale Hall 

885?!>92 

Des Moines Branch 
90(, East (,rand 

iowa City , IA 52242 

( 3d1 ) '.33!:i-4!>00 
H. A. Wallace Building 
Ues Moines, l A 503 i 9 

(515) 281-5371 

Date Heceived 07/11/88 

Submitter UHL LlMNULOGY 
Address : OAKDALi:: CANPUS 
City . lOWA C I TY, IA 52240 

Sample Location : CLINTON 
Uate Collected : 0'l/0?/88 06 . 00 · 0o 
Collected Hy LDA/JOK 

C omme·n ts 

Date of Report : 11/16/88 

Sample Description WATER 
Client Reference : 

CL :!'1H1N w -.·p t'iNAL t:FFL <PHl: CHLCJHINATlON ; 6HH CUMPCJSlTE: 

N-S£Rit:S, i:' -S.ERI.t::S,i:l(l0-I(5&20 DAY),CUND,S_ST . (24 : ll0-06 : ll0l 

--- Listing of Analyses Performed and Results ---

Analyte 

t' I HD pH 
SPLC . CUNUUCTANCl: 
SUS.i'f:NiiJ::!) SOLIDS 

AMMUNiA <AS N) 
N02+N03 AS Nll3-N 
UH GANlC NlTRUGLN ( N) 

ORTHO PHOSPHORUS ( Pl 
'rQ 'l' AL Pl-i0 Si:1HORUS ( P > 

JNHIBJ ·rED 5 UAY BOU 
i NHI~lTl:U UUD-20 

Concentration 

ll 0 pH UNITS 
1 :i O 0 ul1HOS @ 25 
320 MG/L @1 a 3 

20 11G/L 
< 0 1 MGIL 
3 :3 11,; IL 
4 1 MG/L 
9 f:l MG/ L 
l 2 0 MG/L 

210 MG/L 

C 

C 

Method Used 

HA 12.0 . 1 
J::?A 160 . 2 

Tll1 J780-86 

HA 353 . 2 

Tll'i •?86-86 

TIM •781-86 

TlM 1'?87-86 

SN 16-507 

SM 1 6 - 5 0 'l 

Verified · t!./.)1 

JOK 
Sl'!M 

JJH 
H '-lw 

JAG 

ti VU 

tl '/1) 

ti VU 

J At; 

JA.G 

fP M - Parts/Million 
PPd - Parts / Bi l lion 

< - Less than 

MG I L - Milligrams / Liter 
u~ I L - Micrograms/Liter 

- Greater than 

MG/KG - Milligrams / K1!ogram 
uG/KG - Micrograms / Kilogram 
pLilL - pico Curies / Liter 

LDA 



UNIVERSITY HYGIENIC LABORATORY 
Analytical Report 

HP 10 0 0 • 

Client: University Hygienic Lab Attn: Jack Kennedy 
Client Address: Wallace Building 

Des Moines _, Iowa 

Client Sample Identification: 400 yds. downstream from Dupont discharge 
Date Sample Collected: 7/6/88 
Date Sample Received: 7 / 12 / 88 

ANALYTICAL RESULTS 

UHL Lab No. 8807553 

ANAL '(TE 
CONCENTRATION 

Cug/Kg) 
QUANT I TAT I Ot'1 
LIMIT (ug / ~<. g) 

.,__~4:.:...A~P--'-H_,__T~H~A....,_L=E_,__~~=E=--__________________ <67 ___________ 67 ____ _ 

.,__A=C=E,_,_N..:..:.A..:..:.' P~H....,_T~H....,_Y=L=E,_,_N~E=---________________ <67 ___________ 67 ____ _ 

.,__A=C=E,_,_N..:..:.A..:..:.P~H....,_T.e...:....:H=E'-'-N=E=--_________________ < 67 ___________ 6 7 ____ _ 

.,__F=L=U=O=R=E=N~E=--____________________ <67 ___________ 6 7 ____ _ 

.,__P---H=E,_,_N..:..:.A..:..:.N...c..T_,__H'-'-'-'R-=E'-'-N-=E=--_________________ < 6 7 ___________ 6 7 ____ _ 

.,__A'-'-N~T--'-H..:..:.R=A~L=~E=-:....:N=E.__ __________________ <67 ___________ 67 ____ _ 

.,__F-=L=U=O~R=A~~....,_l~T~H-=E'-'-N=E=--_________________ <130 ___________ 130 ____ _ 

.,__P __ Y ___ R-=.E=N-'-'E=--____________________ < 13 0 ___________ 13 O ____ _ 

=B=E,_,_N~Z~□~( A'-'-'--)~A'-'-N~T--'-H..:..:.R=A~C=E=--:N=E=---______________ <67 ___________ 6 7 ____ _ 

""C_,__H~R~)~'S"-"E=N~E=--____________________ <67 ___________ 6 7 ____ _ 

~B-=E'-'-N~Z~□~C~B::<....<...)~F-=L-=U=O:..!.R~A..:..:.N~T~H:....:.::E-'--'N-=E=--____________ <130 ___________ 130 ____ _ 

~B-=E'-'-N~Z~□~l~K~• ~)F~L-=U=O~R~A..:..:.~~~T-'--'H....,_E=-:....:~~-=E.__ ____________ <130 ___________ 130 ____ _ 

'='B=E'-'-~~~z~□~C~A-!...<..) ~P....!.Y-'-'R,.,.E,_,_N-'-'E=---________________ < 67 ___________ 6 7 ____ _ 

.,,_I_,__N,.e:D:...:E:..!.N..!.-'O~( "'-1..1-!=.2...L:.3_-~C,,.,,D=<---'--') P_Y...:....:..oR.=Ee.:..~~.:..::E:-___________ < 1 0 o ___________ l O o ____ _ 

=D-=I~B=E,_,_N~Z~(A'-'-'-_,__H~)---A..:..:.N_,__T~H~R~A~· =c=E'-'-N=E=--____________ <100 ___________ 100 ____ _ 

=B-=E:.:...~~-=Z=O,<_(;:....:G=-· .,L!....!H....,.__,_l .... )--'-P-=E=-=-R~Y-'--'L=E'--'~~=E=---____________ < 1 0 o ___________ l O o ____ _ 

Anal y tical Method: EPA Method 8270 Anal '.),•st: Tl. in 
lJerified: ' 
Date Repor . d: 7 / 2 2 / 8 8 
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