
1997-1998 
Lake Water Quality Assessment 

for 
Upper Des Lacs Lake 

September 1999 
North Dakota Department of Health 

Division of Water Quality 



n 
n 
n 
r, 
' ! 

, 
r, 

i 

,., 

,., 

,., 
i 

,., 
, 

, 

,, 
,, 
,., 

, 

1997-1998 Lake Water Quality Assessment 
for Upper Des Lacs Lake, North Dakota 

By Peter Wax 

North Dakota Department of Health, Division of Water Quality, Surface Water Program 

Division Director 
Dennis R. Fewless 

Program Manager 
Michael J. Ell 

North Dakota Department of Health 
Division of Water Quality 

September 1999 



n 

r 
n 
r, 

' 

r, 
I 

,., 
I 

' 

,., 
! 

,, 
I 

,, 

,, 
,, 
' ' 

,, 

Table of Contents Page 
Table of Contents .................................................................................................................... .1 
List of Appendixes ................................................................................................................. .ii 
List of Tables ......................................................................................................................... .ii 
List of Figures ....................................................................................................................... .ii 
Acknowledgments ................................................................................................................. .iii 
Des Lacs Lake's Statistics ........................................................................................................ ! 
Introduction .............................................................................................................................. 2 
Water Quality ........................................................................................................................... 2 
Phytoplankton ......................................................................................................................... 11 
Sediments Analysis ................................................................................................................ 13 



r 
' 

n 

n 
' 

n 

n 

,., 
' I 

,., 
l 

,, 
,, 

J 

n 
i 

""' i 

,., 

~ , I 

"1 
I 

"" I . 

11 

List of Appendixes Appendix 
Water Quality Data .......................................................................................................... A 
Phytoplankton Data .......................................................................................................... B 
Sediment Data .................................................................................................................. E 

List of Tables Page 
I-Des Lacs Lake Statistics ............................................................................................... 1 
2-W ater quality parameters ............................................................................................ .4 
3-Concentration ranges for select parameters within Upper Des Lacs Lake, and the North 

Dakota arithmetic mean for all lakes sampled between 1985 and 1995 ....................... 9 
4-Trace elements acute and chronic water quality Standards for North Dakota ............ 11 
5-Mean algae densities .................................................................................................... 12 
6-Mean algae volumes .................................................................................................... 13 
7-Sediment analytes ........................................................................................................ 14 
8-Sediment results ........................................................................................................... 14 

List of Figures Page 
1-Map of Upper Des Lacs Lake ........................................................................................ 3 
2-May 21, 1997 temperature profiles ................................................................................ 5 
3-May 21, 1997 dissolved oxygen profiles ....................................................................... 5 
4-August 12, 1997 temperature profiles ........................................................................... 6 
5-August 12, 1997 dissolved oxygen profiles ................................................................... 6 
6-September 7, 1997 temperature profiles ........................................................................ 7 
7-September 7, 1997 dissolved oxygen profiles ................................................................ 7 
8-February 23, 1998 temperature profiles ......................................................................... 8 
9-February 23, 1998 dissolved oxygen profiles ................................................................. 8 
I 0-Carlson' s trophic status index ..................................................................................... 10 
11-Phytoplankton densities expressed as cells/ml for Upper Des Lacs Lake sampled on 
August 12th and September 7th, 1997 ............................................................................ 12 
12-Phytoplankton volumes expressed as cubic micrometers/mL for Upper Des Lacs Lake 
sampled on August 12th and September 7th, 1997 ........................................................ 13 
12-A graphic representation of Carlson's Trophic Status lndex ...................................... 13 
13-Graphic illustration of mercury increase per fish length and forward regression line 
estimating concentration prediction based on fish length ................................................ 23 



NORTH DAKOTA DEPARTMENT OF HEALTH 
Environmental Health Section 

Location: 

1200 Missouri Avenue 
Bismarck, ND 58504-5264 

October 8, 1999 

Fred Giese 
Des Lac NWR Complex Manager 
Box 578 
Kenmare, ND 58746 

Dear Mr. Giese: 

Fax II: 
701-328-5200 

Malling Address: 

P.O. Box 5520 
Bismarck, ND 58506-5520 

DES LACS NWR COMPLEX 

Enclosed is a summary of the water quality, biological and sediment data collected from 
Upper Des Lacs lake during the summer of 1997 and winter 1998. Due to time 
constraints, this document has more function and less flash than I originally envisioned. 
If you have any questions or comments, please contact me at the address above or by 
calling (701) 328-5268. 

~Lnc~~ 

r" ( "-: )::;~ 

Peter Wax 
Environmental Scientist 
Division of Water Quality 

PW:dlp 
Encl: 

Environmental Health 
Section Chief's Office 

701-328-5150 

Environmental 
Engineering 

701-328-5188 

Municipal 
Facilities 

701 -328-521 1 

Printed on recycled paper. 

Waste 
Management 
701-328-5166 

Water 
Quality 

701-328-5210 



r 
r 
r 
r 
n 
f 

r, 
' ! 

n 
. I, 

,., 
I 

n 

n 
,, 

' 

,., 

,., 
I , 

,., 
I 

,, 
I 
I 

,., 

iii 

Acknowledgments 

Numerous scientists and technicians have made major contributions to the Lake Water Quality 
Assessment Project. Funds were provided through a grant from the United States Environmental 
Protection Agency. Appreciation is extended to the North Dakota Department of Health's, 
Division of Chemistry for their accurate analysis of all samples, to Eric Hoggarth, Jon Long, and 
Seth Stroup for sample collection, and data entry, and lastly to Dan Severson and Fred Giese for 
allowing us access to the refuge. 



r 
r 
r 
r 
I 

n 
' 

,, 

,, 

n 
,, 

,, 
' 

,., 

,., 
' 

,., 
' 

,, 

1997-98 Upper Des Lacs Lake water quality assessment 

Table 1. Upper Des Lacs Lake's Statistics 

1 

Location 
State: 
County: 
Nearest Municipality: 
Ownership: 

Physical Description 
Surface Area: 
Major Tributary: 
Major Basin: 
Drainage Area: 
Maximum Depth: 
Type of Water Body: 
Fishery Type: 
Trophic Condition: 

Facilities 
Public Facilities: 

Beneficial uses 
Classified beneficial uses1

: 

North Dakota 
Ward, Burke 
Kenmare 
US Fish & Wildlife Service 

4,292 acres 
Des Lacs River 
Hudson Bay 
602 square miles 
13 feet 
Reservoir 
Intermittent northern pike, yellow perch, bullhead. 
Hypereutrophic 

1 lake access point with boat ramp and parking, 2 picnic areas, 
Fishing areas, hunting access, auto tour, hiking paths, information 
center, refuge head quarters. Note: All public use and access rights 
are limited and controlled by the Des Lacs National Wildlife 
Refuge. For open periods and list of restrictions contact the Des 
Lacs National Wildlife Refuge. 

Recreation/agricultural/aquatic life/municipal/water supply. 

1based on classified uses as defined in the "Standards of Water Quality for the State for the State of North Dakota", 
February I, 1991. 
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1997-98 Upper Des Lacs Lake water quality assessment 

Introduction 

This is a summary of the data collected on Upper Des Lacs Lake as part of the State's Lake 
Water Quality Assessment Project. The Project is designed to characterize the Upper Des Lacs 
lake's baseline chemical, physical, and biological condition. The assessment is not intended to 
pinpoint sources or causes of lake condition and lacks the intensity to do so. Data was collected 
from Upper Des Lacs Lake at 2 location (Figure 1) and on 4 discrete dates (May 21, August 12, 
September 7, 1997, and February 23, 1998. 

2 

The Upper Des Lacs Lake is located in North Central North Dakota near the town of Kenmare in 
Ward and Burke Counties. It is a U.S. Fish and Wildlife Service (USFW) dam built for water 
supply, wildlife propagation, and waterfowl staging and resting. Nearly all of the reservoir lies 
within the boundary of the Des Lacs National Wildlife Refuge (NWR) with a small portion 
extending into Saskatchewan Canada. 

Upper Des Lacs Lake is one of three man-made reservoirs in the NWR. The lake is long and 
narrow with a surface area 4,292 acres and a maximum depth of 14 feet. Upper Des Lacs Lake's 
drainage area is approximately 597 square miles of which 365 lie in North Dakota and the 
remaining 232 in Saskatchewan Canada. A significant amount of the Upper Des Lacs watershed 
is composed of noncontributing terminal drainages typical of the prairie pot hole region of the 
Northern Glaciated Plains. 

Due to it's shallow depth and frequent fish kills, the North Dakota Department of Health 
(NDDH) does not classify the Upper Des Lacs Lake as a fishery, however, there is most likely a 
permanent or semi-permanent population of small species such as shiners, minnows, white 
suckers and bullheads. During periods of high water the Upper Des Lacs Lake sustains temporary 
populations of northern pike and yellow perch. 

Public facilities on the Upper Des Lacs Lake include 1 lake access points with day use picnic 
area, auto routes, and hiking trails. Boating and refuge access are controlled by the NWR with 
restrictive operational times and seasons. For information on restrictions and recreational 
opportunities contact the NWR head quarters. 

Water Quality 

Lake water quality assessment data was collected on Upper Des Lacs Lake during the summer of 
1997 and winter of 1997-98. Data collected included water quality chemistry (Table 2), 
phytoplankton species identification and population enumeration, and sediment analysis. The 
data will be used to evaluate Upper Des Lacs Lake's physical, chemical, and biological condition 
over the sampling period of May 21, 1997 through February 24, 1998. 
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I 

Figure 1. Map of Upper Des Lacs Lake and sampling locations. 
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1997-98 Upper Des Lacs Lake water quality assessment 4 

Table 2. Water Quality Parameters 

Analvte Unit AnalY!e Unit 

Temperature C Spc. Conductance umhos/cm 

Total Alkalinity ppm Bicarbonate ppm 

Carbonate ppm Total Ammonia ppm 

Total Kjeldahl Nitrogen ppm Nitrate + Nitrite as N ppm 

Total Phosphorus as P ppm Dissolved Phosphorus ppm 

Total Hardness as Ca ppm Calcium ppm 

Magnesium ppm Sodium ppm 

Potassium ppm Potassium ppm 

Iron ppm Manganese ppm 
Chlorides ppm Sulfates ppm 
Total Dissolved Solids ppm Boron ppb 
Aluminum ppb Potassium ppm 
Beryllium ppb Chromium ppb 
Nickel ppb Copper ppb 
Zinc ppb Arsenic ppb 
Selenium ppb Silver ppb 
Cadmium ppb Antimony ppb 
Barium ppb Thallium ppb 
Lead 1mb 12H 

Water quality samples were collected from Upper Des Lacs Lake on 4 separate occasion and at 2 
locations. Sampling times were May 21, August 12, and September 7, 1997, and February 23, 
1998. Sampling locations are approximately Y2 miles upstream from the control structure, site 
384050, and approximately Ph miles north of HWY 5, site 384051 (Figure 1). Water samples 
were collected over the thalway at the 2 discrete depths of Y2 meter below the surface and Y2 
meter above the lake floor on each sampling visit. 

At no time during the investigation was Upper Des Lacs Lake thermally stratified (Figures 2, 4, 
6, 8). For the length of the project, dissolved oxygen concentrations remained above the State's 
Standards of 5 mg L 1 for a recreational fishery with a single exception on February 23, when the 
site above Hwy 5 (site 384051) dipped to 1.83 mg L 1 at a 2 meter depth (Figures 3, 5, 7, 9). This 
is not unusual in North Dakota with most water body's experiencing rapid dissolved oxygen 
depletion and a greater number of violations under ice cover conditions (Ell et. all 1993, Wax 
1996). 
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0,---------------------------------------~ 

0 .5 

~ 1.5 
Cl) 

Q) 
~ 

.!: 2 

.r:::. 
a. 
Cl) 

Cl 2 .5 

3 

3 .5 

1.8 2.8 3.8 

I 
-- May 2 1- 3841 5 0 I 
-- May 21 · 38415 1 

4 .8 5 .8 6 .8 7 .8 

D isso lved Oxygen in mg /L 

Figure 3. May 21 , 1997 Upper Des Lacs Lake's oxygen profile 

I I 

I • 

, .. 

8 .8 9 .8 10 8 

11.5 



1997-98 Upper Des Lacs Lake water quality assessment 6 

0..-----------------------------------------, 

0 .5 

-- A ugust 12 - 384150 

-- Augu st 12 - 384151 

~ 
Q) 

1.5 ai 
~ 
.!: 
.c 
a. 
Q) 

2 

0 

2 .5 

3 

3 .5 
18.5 18.7 18.9 19. 1 19.3 19 .5 19.7 19.9 20 . 1 20 .3 20.5 

Tern peratu re in Celsius 
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1997-98 Upper Des Lacs Lake water quality assessment 9 

Water quality samples collected from Upper Des Lacs Lake describe a well buffered 
hypereutrophic reservoir. Total alkalinity as calcium ranged from 152 to 266 mg L 1 with a mean 
of 214 mg L 1• The dominate anions within the water column are bicarbonates and sulfates. 
Bicarbonates ranged from 188 to 324 mg L·1 with a mean of 205 mg L-1, while sulfates ranged 
between 202 and 293 mg L· 1 with a mean of 234 mg L 1

• Table 3 contains ranges for selected 
parameters within Upper Des Lacs Lake during the assessment project and North Dakota's 
arithmetic mean or all lakes and reservoirs sampled between 1985 and 1995. 

Table 3. Concentration ranges for select parameters within Upper Des Lacs Lake and the North 
Dakota arithmetic mean for all lakes sampled between 1985 and 1995. 

Parameter Des Lacs Lake's Range 1985-1995 mean Unit 
Total Dissolved Solids 475-715 1271 mgL1 

Hardness as Calcium 168-253 428 mgL1 

Sulfate as S04 202-293 408 mgL· 1 

Chlorides 5.9-21.2 234 mgL· 1 

Total Alkalinity as Calcium 152-266 309 mgL1 

Bicarbonate as HC03 188-324 348 mgL 1 

Conductivity 787-1120 1801 Omhos/cm 
Total phosphorus as phosphate 0.11-0.385 0.295 mgL·1 

Nitrate + Nitrite as Nitrogen 0.02-0.030 0.137 mgL1 

Total Ammonia as Nitrogen 0.01-0.637 0.269 mgL·1 

Total Kjeldahl Nitrogen 1.760-3.160 2.204 mgL1 

Total nitrogen as nitrogen and total phosphorus as phosphate concentrations ranged from 0.020 
to 0.030 mg L"1

, and 0.11 to 0.385 mg L·1
, respectively, with mean concentrations of 0.020 and 

0.233 mg L·1
• Total nitrogen to total phosphorus ratios ranged from 4.5:1 at site 384151 on 

August 12, 1997 to 18:1 at site 384150 on September 7, 1997. The 1997-98 annual nitrogen and 
phosphorus ratio for all 3 sites is 11: 1, indicating that for most of the year and particularly during 
the productive times of the year Upper Des Lacs Lake is nitrogen limited. For purposes of this 
assessment a waterbody is assumed to be in nutrient equilibrium at a ration of nitrogen to 
phosphorus of 15: 1 with a greater ratio indicating it is phosphorus limited and a smaller ratio 
nitrogen limited. When nitrogen becomes the limiting nutrient primary production is not limited 
but altered. The altered condition favors certain species of primary producers that are either able 
to affix nitrogen or are tolerant of low nitrogen conditions. 

During the 1997-1998 investigation Upper Des Lacs Lake's trophic status was assessed as 
hypereutrophic. Trophic status is an estimation of a lake or reservoir's productivity. In general, as 
a lake ages it becomes more productive (eutrophication). When this maturing process reaches an 
advanced stage it is usually identified by loss of lake depth through sedimentation, and becomes 
less esthetically pleasing due to frequent algal blooms. When a lake is hypereutrophic it often 
also exhibit a foul order, suffer frequent fish kills, and have a rapid oxygen depletion during 
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1997-98 Upper Des Lacs Lake water quality assessment 

thermal stratification and under ice cover conditions. Reservoirs which inundate large areas of 
deep fertile soils covered with organic growth are especially susceptible to rapid eutrophication 
and often begin life over productive. 

IO 

For purposes of this project trophic status is measured using Carlson's Trophic Status Index 
(TSI) (Carlson 1977). Carlson's TSI was selected because of it's common use among limnologist 
and because it was developed for Minnesota lakes, a region close to North Dakota 
geographically. 

Carlson's TSI uses a mathematical relationship based on secchi disk transparency, concentrations 
of total phosphorus at the surface, and chlorophyll-a concentrations. This numerical value then 
corresponds to a trophic condition ranging from Oto 100 with increasing values indicating a 
more eutrophic condition. Carlson's TSI ranges are visually displayed in Figure 10. 

Accurate trophic status assessment are essential in making sound management decisions. In order 

OLIGOTROPHIC MESOTAOPHIC EUTROPHIC HYPEREUTROPHIC 
20 25 30 35 40 45 SO 55 80 15 70 75 IO 

TROPHIC STATE 
INDEX 

15 10 I 7 I 5 4 3 2 1.5 
TRANSPARENCY 

IIIETERSJ 

o.s 2 3 4 5 7 1D 15 20 30 40 10 ID 1DD ISO 
CHLOROPHYLL-A 

(PPB) .--~~;,-:;:;;;:.;:•:•:·.·.··.· 
~~@rt~\(!··: :: : · 

3 5 7 10 15 20 25 30 40 :0 JIO 10 100 150 
TOTAL 

PHOSPHORUS (PPB) i-•• mf@ ',:,:,».'<·" .. .'yr,;~ ·.·>:· . ', ,•: . . ·. i·,.:-,:X ", . . . . 
' -:~-:-:-.•:• ·. . . . . 

Figure 10. A graphic representation of Carlson's Trophic Status Index. 

to ensure an accurate assessment has been made, usually 2 consecutive years of monitoring are 
desired and a multiple indicators approach should be used. The term indicator is used, as trophic 
status can be seasonally and annually variable, creating a situation where it can be easily miss­
identified. Because this project lacks the resources for a second year of investigation, the trophic 
status assessment should be viewed with cautious skepticism. 
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1997-98 Upper Des Lacs Lake water quality assessment 11 

Beyond general chemistry Des Lacs Lake was sampled for an array of trace elements and metals 
of these cadmium, copper, chromium, lead, nickel, silver, and zinc have both a chronic and acute 
limits set in the Standards of Water Quality for the State of North Dakota. The standard is 
hardness dependant and is calculated using the equations in Table 4. 

Table 4. Trace element acute and chronic water quality standards for State of North Dakota. 

Acute= exp(ma(ln(hardness))+ba) 
Chronic= exp(mc(ln(hardness))+bc) Where; 

Element ma ba me be 
Cadmium 1.1280 -3.828 0.7852 -3.490 
Copper 0.9422 -1.464 0.8545 -1.465 
Chromium 0.8190 3.688 0.8190 1.561 
Lead 1.2780 -1.460 1.2780 -4.705 
Nickel 0.8460 3.361 0.8460 1.165 
Silver 1.7200 -6.520 NA NA 
Zinc 0.8473 0.860 0.8473 0.7614 

While none of the trace elements exceeded the State's acute standard, copper exceeded the 
State's chronic concentrations in 7 of 11 water samples analyzed. The accedence ranged from 3.1 
to 11 ug L·1

• The 4 samples that did not exceed the State standard were significantly below, 
ranging between and 4.25 and 9.66 ug L·1

• A complete listing of all water quality data is 
contained in Appendix A. 

Phytoplankton 

Des Lacs Lake's Phytoplankton community was sampled twice during the summer of 1997. Des 
Lacs Lake's phytoplankton community is relatively diverse with representation from 7 orders and 
56 genera (Appendix B). Phytoplankton can be used as indicators of nutrient availability and the 
trophic condition of a waterbody. 

The order cyanophyceae, and bacillariophyceae dominated the population by density followed by 
chlorophyceae, cryptophyceae, chrysophyceae, euglenophyceae, and dinophyceae (Table 5) Order 
densities ranged from a low of none present for euglenophyceae and dinophyceae at the site 
above highway 5 (site 384051) to high of 256,998,000 cells/ml of cyanophyceae. 1n general, 
densities were highest above highway 5 (Figure 11 ). 
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Table 5. Mean algae densities for Upper Des Lacs Lake sampled August 12 and September 7, 
1997. 

Order Near Dam (384050) Above Hwy 5 (384051) 

Chlorophyceae 4,372,000 8,523,200 

Cryptophyceae 500,733 854,600 

Cyanophyceae 124,800,484 175,917,500 
Euglenophyceae 1,000 0 
Dinophyceae 1,000 0 
Chrysophyceae 128,567 776,475 

Bacillariophyceae 44,956,902 2,659,800 
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Figure 11. Mean algal densities expressed as cells/mL for August 12, and September 7, 1997. 

12 

The phytoplankton population by volume, expressed as cubic micrometers of algae per mL, is 
dominated by the order bacillariophyceae followed by cyanophyceae, chlorophyceae, 
crytophyceae, chrysophyceae, dinophyceae, and euglenophyceae (Table 6, Figure 12). The order 
bacillariophyceae occupies a significantly large portion of the phytoplankton population by 
volume, and cyanophyceae a relatively small portion. This is opposite to the concentration of 
individual organism per mL of lake water (density) and is due to the relatively large size of the 
organisms in the order baccilariophyceae (Diatoms) and small size of the organism in the order 
cyanophyceae (blue-green algae). 
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Table 6. Mean algae volume for Upper Des Lacs Lake sampled Augu t 12 and September 7, 
1997. 

Order 
Chlorophyceae 
Cryptophyceae 
Cyanophyceae 
Euglenophyceae 
Dinophyceae 
Chry ophyceae 
Bacillariophyceae 
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Figure 12. Mean algal volumes expressed as um3/mL for Augu t 12, and September 7, 1997. 

Sediment Analysis 

13 

Sediment amples were collected from Upper Des Lacs Lake at both water quality monitoring 
sites (Figure 1). Sediments were collected u ing a l inch core sampler, and sampling a minimum 
of the top six inches of sediment . Sediments have been analyzed for 12 elements and 14 
pe ticide (Table 7). 
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1997-98 Upper Des Lacs Lake water quality assessment 14 

Table 7. List of analytes completed for sediment samples collected from Upper Des Lacs Lake in 
1997. 

Analyte Analyte Analyte 
Aluminum (Al) Manganese (Mn) Iron (Fe) 
Copper (Cu) Zinc (Zn) Barium (Ba) 
Chromium (Cd) Lead (Pb) Mercury (Hg) 
Hoelon 2-4-D Dicamba 
Dinoseb MCPA Tordon 
2-4-5-T Sil vex Pentachlorobenzoic Acid 
Bromoxmil Dichlomron Bentazon 

Reported concentrations of trace elements in Upper Des Lacs Lake's deep water sediments are 
contained in Table 8. Sediment samples collected from Des Lacs Lake contained detectable 
levels of all elements analyzed for. In order to evaluate the sediment data for Upper Des Lacs 
Lake the results are compared to the deep water sediment samples collected from 87 North 
Dakota lakes and reservoirs between 1991 and 1995. 

In summary, the reported concentrations are relatively high in comparison to the 50th and 100th 
percentiles of 87 deep water sediments collected from select North Dakota lakes and reservoirs. 
The reported concentrations of copper, barium, arsenic, selenium, lead, cadmium, and mercury 
all exceeded the 50th percentile, and zinc, and chromium exceeded the 100th percentile both 
samples collected (Table 8). No pesticide were detected in either sample collected. 

Table 8. Reported concentration's of trace elements in Upper Des Lacs Lake's sediment and the 
100th and 50th percentile from 87 sediment samples collected from select North Dakota lakes 
and reservoirs between 1991 and 1994. 

1991-94 nercentiles n=87 Ugger Des Lacs Lake sediment results 
Elements 50TH 100TH Near Dam (384050 Above H~ 5 {384051} 
Aluminum Not sampled Not sampled 11,600.00 10,200.00 
Manganese Not sampled Not sampled 547.00 665.00 
Iron Not sampled Not sampled 18,100.00 17,900.00 
Copper 5.48 25.80 14.30 15.40 
Zinc 22.20 41.00 58.90 61.80 
Barium 56.60 165.00 128.00 163.00 
Chromium 4.82 14.10 18.60 23.10 
Arsenic 1.61 5.7 l 4.24 4.85 
Selenium 0.158 1.88 1.19 1.56 
Lead 4.49 33.80 10.10 12.80 
Cadmium 0.21 0.97 0.426 0.524 
Mercury <0.01 0.044 0.040 0.060 
Concentrations in micrograms/gram wet weight {I!pb) 
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97WODATA 

PROJECT I 'LONO NAME I STORET I DATE I RESULTZ I UNITS I DEPTH 
RLW097 Alkallnlty (CaCO:SICTotall J84150 ------ 05/21/97 187 mg~/,,..L _____ , 
RLW09_7_ AlkallnltY (CaCO:SICTOtall _ :s~_,50 _____ 0_5_/21/97 _____ 1_90 __ ,mg/L _________ , 
RLW~7 Alkallnlty (CaCO:SIITOtaU -- 18415_11 --- 08/12/97 212 mg/L 
RLWO~ Alkallnlty CCaCO:SIITOtaD ____ 18415D _ ____ 1D/07/97 -------=2-::28-::m __ g"~/_L ______ 2_.

1 
RLW097 AlkallnltJ' CCaCO:SICTotall 184,5D 02/H/98 288 mg/_L _____ ,_.5_, 

RAWOM Alkalinity CCGCOIJITot:aU ~!5_,__ ____ 0_5_/_2_,_/_9_7 ______ ,_5_2 __ : __ m~g/ __ L _____ 
1 

RLW097 Alkallnltv ccaco:s11Tot:a11 184151 D5/21/97 191 mg/L 
RLW097 Alkallnlty ccaco:s11Tota11 ---=:S-=84'--'-"1=-s-=-1--=====~D-=8=-~,,-_;_12='-=9-=7 ____ -=2-=1-=s_m_g=/-:-:L:----------
RLW097 ______ A~l--'ka=-ll_n_ltv~c_ca_c_o __ :s __ 11_T_o_t_a_11 _____ !1_84_1_5_1 __ _ __ Jll~Jt2/_11_7 _ _ _ _ 218 mg/L ______ --:c 

RLW0_97 Alkallnlty_ ccaCOIIITO~II 184151 _ --- 1D/D&/97 _ -- ____ 2_2_1 _m __ ~g{_L -- ---- ___ 2. 
RLW097 Alkallnlty ccaCO:SICTot~!I __ 1_84 __ 1_5 __ 1 ______ 0_2_/_2_:S_/_9 __ 8 _____ 2-=5~1 mg~_ 1.5 

---·-------------------------------------------1 
·-------------- -------------- -·- --------------------------
RLW097 
RLW097 
f-------
RLW097_ 
RLW097 

RLIII09!_ 
RAWOM 
RLW~7_ 
RLW097 
RLWq9_!_ 

RLW097 
RLW097 
RLW097 
RLW097 
RLW09! ___ 

RAWC)M 
RLW097 
~097 
~097 
RLW~_! 
RLW097 

--

Aluminum CAIi 184150 05/21/97 85uat_L _______ 
1 Aluminum CAIi 18415=co=-------::o=s,-:-:2=-,=-,=9-=7_-_____ so_: ug/L ________ , 

Aluminum !All 184150 08/12/97 118 U!1~/_L ________ 
1 

Aluminum !All 184150 02/2:S/98------=so=·,-ug/L 1.5 

--
Aluminum !All 184151 05/21/97 

---

Aluminum CAIi 184151 05/21/97 
_____ 5_0_'U~g~/_L _________ 

1 
so,ua/L 

Aluminum CAIi !184151 
-~--

08/12/97 
.. ----------. 

---------, 
_______ 8_1 __ :_ug_l'~--- ____ _ 

Aluminum CAIi 184151 08/12/97 
- -

Aluminum CAil 184151 02/21/98 
-----=9ccl:-•U-=-!l_l'_L ______ -::_c 

_____________ 5_8_:_ua/L 1.5 

Ammonia CNJ 18415D DS/21/97 
Ammonia CNJ 18415D DS/21/97 

O.DI& mg~/,c-L ______ 
1 

0.05 mg/L 
Ammonia CNI 184150 08/12/97 0.01 mg/L 
Ammonia CNJ •184150 ID/07/97 0.01 'mg/L 2. 
Ammonia IN> 18415D D2/H/98 ---· 0.817 _m~/_! _____ t_.s_, 

-

Ammonia CNJ 184151 DS/21/97 0.01 mg/L --· ,, ______ 
Ammonia CNI 184151 DS/21/97 O.Ot-mg/L 
Ammonia CNI 184151 08/12/97 -
Ammonia CNI 184151 08/12/97 ---------- ---

------~'"-='-c-=-=~-=-----O.=O-=l--'m=g/_L ______ 1 
_____ D_._01 mg/L 

Ammonia INI 184151 ID/D8/97 -- ---_____ D_._Ol_~L------~ 
Ammonia CNI 184151 D2/H/98 ---------- --- 0.511 mg/L 1.5 

------------------ ·--·-·- --------------·---------- -- . ---·---------------, 

RLW097 
RLW0_97 
RLW097 
RLW097 
Rl,_W097 

RLW097 
RAWOM 
RLW097 
RLW097 
RLW097 
RLW097 

Anion Sum 18415D ------- ----- ---·---- --- 05/21/97 
- --------- -·· 8.827 me/L -- -----·--- ------

Anion sum 18415D ------·- ---- ---- --- DS/21/97 9.518 me/L 
- --------·----- ------------- ---- - - - - --

Anion sum ·--- -
18415D 

-- - ----·-·------ 08/12/97 10.19 me/L 
-- ------- -- -

Anion sum 18415D ---~---- - - - -- --- ---· --------·---- IO/D7/97 10.2:S me/L 2. --------- -
Anion sum 184150 D2/21/98 12.21 me/L 1.5 ----------·-- -·- -- --- -- --- . -- ---- -----·-

-------
Anion sum !184151 DS/21/97 8.807 me/L ----- ------ ---

Anion sum ---------- 184151 D5/Zl/97 7.988 me/L ------ ---
Anion sum ------··- 184151 D8/12/97 8.998 me/L -----·------ ----- --------

- Anla_n sum___ _ __ ___ _ ~~ts_, _ D8/12/97 _ ___ __ 9.ou m_e,'.a,. 
Anion sum 184151 ID/08/97 9.282 me/L 2. ----------- -- ---------- - -- ---------- -

_ Anion sum _____________ 184151 _____ D2/~l/9B ____ 11.1& me/L 1.5 

Page 1 
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97W0DATA 

PROJECT I .• , . ·. LONG NAME · · I STOREY I DATE I RESULT2 I UNITS I DEPTH 

~~7 Antimony (Sb! ________ l8_C15D _______ -=__oD_S5-,/_:22_:11//~977_ -·===:::_-="'o~ ... :. UD/L_ -----· 
RLW097 ---- Antimony 1Sb~ 18"150 2.57 ug/L 
RLW~7.. Antlmoni, 1511_1 18"150 - -- --·oa112ii, ----~=1~~ua~~,=L.~-~-~-------= 
RLW097 Anttmoni, 15b) l8"1SO ___ 0_2_/_2_1 __ /_9_8 ________ 1_ua_~/_L _____ 1_.s, 

RLW097 Antlmoni, (Sb) •18"151 05/21/97 o.s2·11_g/_L _____ _ 
RAWO~ __ Antimony (Sb) ·-------=1~·~·~1,~5~1 _______ 0_5/21/97 0.55 ug/L 
RLW097 Antlmoni, ISbl :S8"_1St_ ___ ~12{_!t7 I ug""/'-'L=----·---
RL!ll'097__ Antlmoni, ISbl __ :S8"1S1 _______ _!8/~2/97_____ 1 ug/=L ________ _ 
RLW0117 __ Anttmoni, 15b) ___ 18"151 _____ 02/21/98 _____ .... 1 ug/L. ___ 1.5 

--····------------------ - - ------------------------------·-----
RLW097 - - Arsenic CASI 18"150 05/21/97 5.C UD/L 
RLW~~ Arsenic CASI :S8"1SO ·· 05/21/97 "-1 u~,~-------
RLW0117 Arsenic IASI 18"1SO 08/12/97 ••• ug/L ______ _ 
~0-~ ____ Antmlc (AS) . 18"150 _____ 02/21/~- I.C_ug~ ___ ,~ 

RLW09-7---.-,..--n-lc-,a-s_l ______ -- ---IB-C15i' DS/21/97 2.H ug/L 
RAW~M -,A1Sc-"~.-n-=-1c~,.~.-,,---------"1u151 05/21/97 1.1:s ua/L~--------• 

RLW0_97 Arsenic IASI __ 38"1_51 -~/1_!(9.J 3.U ~/L 
RLW~7 _ _ _,.l'_Hnlc (A~'--------- _38"151 ___ Oll/_12/9'J' _ 3.C7 _l!CII_I.__ _ _ ~----
RLW097. Arsenl~ASI_ ---------~~!51 _____ 0!~23/98 -- 2.77_ug/L ---~--- ,.s 

RLW097 Barium !Bal 18"150 I-------------
Barium !Bal 38"150 

05/21/97 sa., ua/L 
RLWQ_!t'.7_ 
RLW097 Barium 1aa1 18"150 
RLW097 Barium !Bal '38"150 

05/lH/97· 58.3.ug/L 
::----:::---:---=c-:--------c:===------.'08/-~1~2c,./9cc.7~---_-_-_-_-_-...,-=9:::7~.9=--u~g~/cc-L-------

02/2J/98 N.8 ug/L 1.5 

UW_O_M _____ Barlum 1aa,----------1:::u=1·::5=-1:c------:o°'s=--1"'2cc1--:/79~7----.--,-.1 _IID/L 

~97 ____ Barium 1aa1 __ -_-_-_-_-_-_-__ -~1~u-_-_15~--~;-_--_____ o=s=1-=2=1c.c./:9-=.7 ========•=s.-:s ug/L ________ , 
RLWQ!I!__ Barium !Bal :SNt51 08/12/97 81.7 ua_/L ______ , 
RLW097 Barium (Ba) 18"151 ____ OBI_ 12/97 82.8 ug{~--------
~097 _ -- Barium (Bal 38"151 02/23/98 82.9 ug~/=L~ ______ l_~-5 

----------------------------------------------
RLW_t,9_7 
RLW097 
RLW097 
R!,W097 

R_'lWOM 
·~~097 
RLW097 
II_I_LW097 
II_LW097 

~L!f097 
RLIIII_097 
RLW097 
RLW097 
RLW097 

------

RAWOM 
RLW~7 
RLW097 
RLW097 

- -·---------
___ aerymum IBel _______ 38"150 __ 

Ber11111um_1ae1 18"150 
11_8!ll~llum !Bel J8"1SD 
88,YIIIUIII <Bel 3841SO 

- -------

1141rlrlllum cae, 18"151 
~eri,lllum !Bel 184151 
~_ri,IHum IBel 38"151 
Ber_ylHum_ _lBel 18"151 
Beryllium 1Be> 18"151 

--~-·---· ----- - .. 

----··-
Bicarbonate INCOII 1841SO ·------- -

Bicarbonate IHCOII INISO 
BlcarbOnate IHCOI) 18"150 
Bicarbonate IHCOII 

---- ------
:SNISO ----- ----- --· ·--------

BtcarbOnate <HCOII :SNISO 

- ----------··--
--- -------··--·-- -~--·---·· 

Bicarbonate <NCOII 18.151 ----------·-----.-.-- ·- . ---

Bicarbonate _(_~~OIi_ 18"151 
----------

Bicarbonate INCO!I) 184151 -------
Blcaro-te INCOI) !184151 

05/21/97 
OS/21/97 
08/12/97 
02/21/98 

05/21/97 
05/21/97 
08/12/97 
08/12/97 
02/H/98 

OS/21/97 
05/21/97 ·--- -- -
08/12/97 
10/07/97 -------- -

__ 02/21/98_ 

DS/21/97 -----·-·---
OS/21/97 ----·--------
08/12/97 
08/12/97 

Page2 

___ 0.2 ucr/L __ _ ____ _ 
--· ____ 0.2 ug/L 

I Ug/L 
I ua/L 

0.2 ug/L 
0.2 ucr/L 

1 ua/L 
1 ucr/L 
I ug/L 

- . - -

_ ~C_9 mg/L 
_ IC5 IIID/L 

__ 2,c matL 
ll07 mg/ __ L 

--~25 mg/L _ 

______ 1115 mg/L 

.. _I_CII mafL _ 
____ 20_7 1'119/L 

200.ma/L 

1.5 

1.5 

2. 
1.S 

_. . 
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97WODATA 

DATE I RESULT:t I UNRS I DEPT1t 
RLW097 Bicarbonate <HCO:S_> _____ :S84 __ 15 __ 1 __ 10/08/97 _____ 1_9_1 IIID/_L ______ 2_.

1 
RLW097 Bicarbonate (HCO:S) :S84151 02/H/98 288' mll{--=L ____ l_ • .c.il 

RLW097 Boron (Bl :SNl50 05/21/97 144 UII/L 
05/21/97 IH u,·0

/'L~-----t RLW097c___..cBccoccr-=on=-c.c.cBccl _________ ___c:Sc.c84c.=-clcc50c=.. 
RLWOll7 Boron (Bl :S841SO 
RLW097---'B=o=.:ron==~,B~I- :sa1so 

08/12/97 159 Ug/L 
02/H,c.,./9=-B=--, ------'l--=:S79' U,~/_L _____ l_.5

4 

RAWqM Boran (Bl :SNl51 05/21/97 _____ 1.=sc.c2c__·u_ll/=L ______ , 
RLW097 Boron CB) ___________ :S84 __ 15_1___ 05/21/97 174,ulllo,L,c_ _____ , 
RLW097: Boron (Bl :SNl51 08/12/97 14:s U_ll/,_L _______ , 

RLW097 Baron !Bl :S841,~5c-c1c------=0'--'8--,/c-12-c-/~9~7 157!1_11/~L~------,c-=I 
RLW097 Boron (Bl :S84151 02/H/98 t:sO UII/L 1.5 

' 

' 
RLW097 
RLW097 

Cadmlum-'(C-=d=l, ______ ..c:sc.cac.=-ctc=5c=,O -----'0'--'5"-/--=2--=1=-/-=9=-7 ____ 0=.c·--=02--= _!1_11/L _______ , 
Cadmium <Cdl :S84150 05/21/97 o.02·ua/~L'-------t 

RLW097 
Rliios7 

cadmium (Cd) :SNl50'-----~0'-'B/~1--=2=-/9=7------~~-g/L'--------I 
cadmium ICd) :SN150 02/H/98 I UO/L 1.5 

RAWOM:= __ ........cca=d00m=lu"'-'m=(--=C--=dc..> _______ 0:S"'B4~1-..c5, .. 1c. -·----O=-Scc/.,c2=-1,cc/--=9--=7 -----=0-=.0'-'2 ug/L 
RLW097 Cadmium (Cd) :SNl51 _______ 0_5_/_2_1_/_97 0.02 u_a~_/L ______ , 
RLW097 cadmium ICdl !114151 08/12/97 11ug/L 
RLW097 Cadmium !Cd) !84151 08/12/97 1'UII/_L ______ , 
RLW097 Cadmium (Cd) !114151 02/H/98 ,,ug/L 1.5 

' ' ! 

I I I 
RLW097 Calcium cca1 :SN150 05/21/97 n.4111111/L , 
RLW097 Calcium !Cal :SNISO 05/21/97' :U.9:mg/L 

RLW097 ------=Ca-::-IC~lu_m--cclC=-a-=l _______ -=:Scc84=1-=5-=0 _____ D8=/-cl='2"'/--=9--=7----'--':S--=5..,.1=-•-mg~_/
0
L,'---------,,--I 

RRLL·.!!=77 __ .--=C~al=-c-=•--=u-=m=----IC-=a~l _______ ___c:sc.cac.=-cl--=5--=0-----=l--=0-/0=-7-=/'--'9'--"'-7 ------=·--=2~··=-·=-11111=/'--'L'------=2., 
.,,~ Calcium 1ca1 :sa1_5_0 _______ 02_1_2_:s_,_9_B _____ :s_s_.9_·_mg~/_L _____ 1_,.s 

' I 

RLW097 Calcium <ca> !84151 05/21/97 :ze.9 ma/L 
RAWOM Calcium (CO) !84151 05/21/97 :ze.s m=g/=L _______ , 
RLW~_!_ -·- Calcium <Ca> __ !84151 ______ 08/_!_~97_ :s2.2 mat_L _________ _ 
RLW~97 Calcium cca> :SIMI!!___ 08/12/97 H:mg/L ------
RLW097 Calcium (Cal --- !114151 ---- -- 10/011/97 ---- -- H.I mg/L ------- 2. 
RL_W097 __ Calc:l~!"_ICII! _____________ !114151 _ _ _ 02/H/98 ____ :S~! mg/L --- -- _1_.s 

------------------------------- -· ~-

RLW097 CG_!IIOll11te_CCOJI _ _ _ !114150 05/21/97 -- ----~-1 mg/L 
RLW097 _ ca_rllO __ n_ate_~c_c,_:s> _______ !84150 ---~/::1_1197 ____ 41 ma/L 
RLW097 ~ar~o~~te_(_CCI.U __________ !1141_~ _ 08/12/97 _ ---~4111_11/L_ 
IIL_W097 carbonate <CO:S> ____ 584150 ____ J,_/~7_/97 ______ :s5 mg/L 2. ----·------
RLW097 __ c_a_r_bC)IIClte_lCCl:S) _ -------- ~150__ __ __ 0~!::l!t9~-- _ _ _, mg/L 1.5 
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97WODATA 

PROJECT I ; · . , ,. ll)N(I NAME , .· I·• STORET I DATE I , RESULT2 I UNITS I DEPTH 

RAlllf~_lil .. carll_o~ata ICOJI _!1184_151 __ ---~~Y97 1_111D/L -----
RLW097 __ carbonate ICOJI _____ !1184151 __ 05/21/97 __ 42 mg/L ______ _ 
RLW~!t! ____ carbonate ICOJI !1184151 ---~/_12/97 29_ma{_L _________ I 
RLW097 Carbonate ICOJJ !1184151 08/12/97 J1:mg/L 
RLW097 carbonate CCOJI J841si____ 10/0&/97 39,ma/L 
RLWi:j_97 Carbonate CCOSI !118415~-- __ 02/H/98 10.ffllll/L ____ _ 

RLW097 cation sum !1184150 05/21/97 8.1148 me/L I 
RLW~9! Cation sum _!11841-5_~_----- 05/21/97 8.145_me/L __ 
RLW097 cation sum !1184150 08/12/97 9.ss me/L 
RLW097 cation sum !1184150 10/07/97 ----- 9.MJ-me/L ---.. 
RLWO!I! __ -~ "cation sum -- !1184150-- _ 02/H/98 ,,_ .... me/L ____ l.5 

RAWOM_ Cation sum IN151 05/21/97 7.50!1 me/L ------
RLW097 Cation sum_ !1184151 05/21/97 7.8!1!1 me/L 

1
RLW0_!7 Catton Sum 
RLW097 cation sum 

!1184151 08/12/97 8.288me/L 
184151 08/12/97 B.587me/L ---------- ------·--

RLW097 Catton sum 584151 10/0&/87 8.90:S me/L 2. 
RLW_~7 Catton sum !1184151 02/H/98 9.818 me/L 1.S 

---

IZ~W_09!_ ChlOrlde 
RLWOll7 Chloride 
RLW097 Chloride 

jRLW097 ___ Cblorlde 
RLW097 Chloride 

184150 05/21/97 20,matL ________ 
IN150 -. -----«ts,21/97 17.1 mg/L -----
184150 08/12/97 18.7,ng/L 
.!1184150 10/07/97 8.11:fng/L 2. 
!1184150 02/H/98· 21.2 matL 1.51 

I I 

RLW097 Chlorlde 1584151 05/21/97 n.ama/L_ 
RAWOM Chlorlde 384151 OS/21/97 181mg/L 
RLW097 auortde 584151 08/12/97 14.8:mg/L 
RLW097 Chloride ·384151 08/12/97 14.7mg/L 
RLW097 ChlDrtde 
RLW097 Chlorlde 

·!1184151 10/08/97 5.9.mg/L 2.1 
!1184151 02/H/98 18.9,ng/L 1.5 ------------

RLWO!il! Chlorophyll A 184150_ ---- 05/21/97 3,1.19/L I 
RLW097 Chlorophyll A 184150 08/12/97 83:ug/L 
RLiitl097 ChloropllYil A !1184151 05/21/97 9 ug/L ___ -----
RLIY097 ~hl_D_l'CIIPI_IYI~ ~~:- _- ___ -::- ~~1__51 _ __1!11!1!19_7 _ _ _ 52 ug/_L ---- --

R!,_W097 
l!LIY097 
~L,W097 
R_LW097 

ChlD_f!'llhYH B 
Chlorophyll a 

_ Chlorophyll _a 
Ch~".C'PhYH B __ _ 

!1184150 
184150 
.184151 
!1184151 

05/21/97 
08/12/97 
05/21/97 
08/12/97 

- ----·------ -- . -------- - --------- -

___ 1 119/L 
_____ 1 Ul!I/L 

_____ 1 UD/L 
1 IID/L 

-------·----- --·- --- - ·---- ·- ---·----- ---------
- -----------·- ----------------

RLW097 Chromium ICrl 184150 
RLW097 Chromium (Cr) !IM150 
111.w097 cnroiniuin ccri - ui150 

IILW~7 ~~rt11rni_11_ill '~'! _ _ _:_ ____ ~84HO 
RL~~ 
R_L1111_1)97 
R!W097 
RLW097 
RLWl:1!7 

Chromium tCrl --------
_ Chro~_u!!_I _ ICrl 

Chromium 1cr1 
- ------ ---------

Chromium _1cr1 
Chromium 1cr1 

584150 ---·------
384150 
384150 
184150 --- - -----

184150 

-- ---- - - -:iti.S UD/D 05/21/97 
05/21/97 
05/21/97 ---- _.,_ ____ _ 
05/21/97 
08/12/97 ·--------~---
08/12/97 

----- - ----

10/07/97 
02/25/98 
02/H/98 
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-- ~ _:_~.~ UDJ'.L 
28.8 UD/9 

. 0~72 UD/L --- ----
!111.2 UIJ/9 

- ·- 1.02 Ug/L 
---- -ii.a ua,v 2.' 

--- -- - 1 ·119/L -- 1.5 

--i11.•u1111v 1.51 
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97WODATA 

DATE I RESULT2 I · UNITS I DEPTH 

-·-- .. 

RLW097 Chromium 1cr1 184151 05/21/97 25 UQ/8 

RLW_097 Chromium 1cr1 184151 05/21/97 0.2 Ug/L 

RAWOM Chromium 1cr1 184151 05/21/97' 0.2:ua/L 

RAWOM Chromium tcr1 ·184151 05/21/97' H.7 uata -
RLW097 Clll'Omlum tCrl 1841SI 08/12/97 1•Ug/L 

1--------:......... -- - ----
271ua1a RLW097 chromium cc,1 1841SI 08/12/97 . 

RLW097 cnromlum !Cr> 1841SI 08/12/97 27.8 UD/D ___ 1---:... __ 

RLW097 chromium ccr> 184151 08/12/97 I Ug/L 
RLW097 Chromium 1cr1 184151 10/08/97 29.1 Ulll{.D ___ 2. 
RLW097 Chromium 1cr1 184151 02/H/98 1•Ug/L 1.5 

-· 
RLW097 Chromium 1cr1 184151 02/H/98 l:S..9 UD/D 1.5 

RLW097 conductivity __ 184150 05/21/97 8Mumhos/c 
... 

RLW097 conductivity 184150 05/21/97 857 umhos/c 
RLW097 conductivity 184150 08/12/97 Ml umbos/c 
RLWf!117 conductivity 184150 10/07/97 889' umbos/c· 2. 
RLW097 conductivity 184150 02/H/98 1120 umllos/c 1.5 

. 

RAWOM conducttvlti, 184151 05/21/97 787•umhos/c ----·------------
RLW097 Conductivity 184151 05/21/97 79S'Umllos/c· 
RLW097 Conductivity INISI 08/12/97 u1:umhos/c ·---------~--
RLW087 conductivity 1841SI 08/12/97' NS:umhos/c· ~-
RLW097 Conductivity 184151 10/08/97· 89Sumhos/c 2. 
RLW097 Conductivity ,1N1s1 02/21/98 IMO umnos/c 1.5 

I I 
' 

I I I 
' 

RLW097 Copper ICU> 'IN150 OS/21/97 2L8'.Ug/g 
RLW097 Copper !CUI 1184150 01/21/97 n.suata 
RLW097 COltPer ICU) :184150 O!l/21/97' 9.HUD/L 
RLW097 Copper (CUI 1184150 05/21/97 4..25'UD/L 
RLW097 copper 1cu1 ,184150 08/12/97 s.2s•ug/L 
RLW097 copper 1cu1 'INl50 08/12/97 11.2,Qg/g 
RLW097 Copper ICU) '184150 10/07/97 52.8Ug/g 2. 
RLW097 copper 1cu1 ,184150 02/21/98 59.8 Ug/11 1.5 
RLW097 Copper ICU) 'INISD 02/21/98 8.s• uatL 1.5 

--
RLW097 copper ICU) 184151 
~ltlr_097 _ cop11er 1cu1 -· _ _ _____ 1 .. 1_s1 

_ 05/21/_97 . . 1.88 ug,,/-"L'--------I 
___ 05/21/97 2s:ua.t_a ... ··-·-·- _ 

RAIIIOM _ copper 1cu1 ·--- -·· _______ 184151 05/21/97 __ 2•.7_ug/g -----·-· 
RAWOM _co11per 1cu1 -·------ 184151 . ____ 05/21/_!1_7 -· 1.59·ug/L ... 
RLW097 ___ COIi~ IC:UI ... --- ·---~_..-_1_51 ___ ~/12/!17 .. _ . ·- •• 7. ugl_L _ _ ..... 
RLVI09_7 . Cop11_el'_(~I --------.~~_'.!SI ·-. _08/_1_!/!1_7 S.71 ug/L 
RL"".097 __ co1111er (CUI .... -·-··--- _ IMISI .. -0.~!_12/97 --·· 27'ulJ/a . 
RLIII097 _. coi,per 1cu1·-·-· _________ 184151 __ 
RLWllt,97 . _ Copper ICUI .... ·- _ _. --~~-I.SI_ 

08/12/97 27.8 ug/g 
_. __ 101os191 _ ~ 2~-:W:Uaia - .:.·· · -2. 

R_l.1¥097 copper ccu>. -···--·--- 584151 __ 021211_~8 __ ___ H.9 uata __ 1.5 
111.W097 ~11per l~UI . ___ .. __ ---~~ISi _ . _ _ _02/21/98 _ ___ S. 75. ug/L 1.5 

-------~ ------------- ------ --- -- - ----~------------

RLWCM17 ___ ~ffltrt111ce -- - --.. 184150 

RLW~7 ·---· Dl~rence _ ---~--- _____ 184150 
RLW097 ··-· Difference -- ---- 5~1SO 
RLW097 . Difference . . _ 18U~ -· 
RLW097 ... _ Dl~~~---·-··-··----~N_I_SO 

05/21/97 
05/21/97 

--------·· -

08/12/97 . 

·- 10/07/97 

. ___ -0-87 me/L 
-o.azme/L ____ ....... . 

-o.ae1me1L --------- --------·--- ----·---~ --
•0.29 me/L 2. ------------ . - ·- ----- -----·-

.. 02/21/98 . _ .. •O. 791. me/L ,.s ---------

Paga s 
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PROJECT I -~·, LDNO NAME I STORET I DATE I RESULT2 I UNITS I DEPTH 

--·--·----------------~-,---
RLW097 ____ Difference_. ___________ 58415_1 _____ _ 05/21/97 _____ ._l_.1_7_4 m_11~ _____ _ 

RAWO~_ _ Difference ---------~-59:Cl_51 _ -- ----~O~S_/_2_1_/9_7 __________ ·0_._ .. __ 5 ~!L_ ____ ---
RLW097 ___ Difference_ --- 38415_1_ ----· 08/12/97' •0.757111411/L 
RLW,OII! Difference 58415_1 ___ . 08/12/97 __ -0.451 me-:/-c-L _____ _ 

RLW~97 D"'-nce 584151 I0/0&/97' •0.559 me/L 
RLW,~97 Difference 584151 02/H/98 ---.=-1.=2=5=9 m-e-/L ___ _ 

2. 
1.5 

~-----~----,,-.,---~---,~ --,--~--------==-==-=--==-------,=-=-=- ----------, 
RLlll!097 DISSOived Phospharus as ... _ !84150______ 05/21/97 0.099_111_D/L __ -----1 
RLW097 _ Dlssolved Phaspharus as P 584150. ___ . os1211~9~7---_--_-_-__ -_-o=.1c.co"'5 ma_l_L _____ _ 
RLW097 DIHolved Phasphorus as P 584150 08/12/97 _____ ~0=-.2C:

0
7 ma/L ____ _ 

RLl1!~~7 - Dlssolved PhospllOrus as P _ 584150 _-_--_-__ -_ -o=-2=-125198 0.579 ~-IL____ 1.s 

RAWOM_ 
RLW097 
RLW097 
RLW097 
RLW097 

-

05/21/97 0.15:J _fflD/L 
05/21/97 0.15!_fflD/L 
08/12/97 O.:JI& mg/L 
08/12/97 0.1198_ mg/L - -
02/H/98 0.157mg/L 

Dlsso!Vecl PhOSD~Of'.US as P_ 584.!_5_1 ______ -===·-:= 
Dls-lvecl Phospharus as_P =5=84=15=-'c-------::-:::-:-::-=-c=----=-~ 
DlssolVed Phospharus a_s P 584151 
DlsSOIVed Phospharus as_P_

0
5~B4_1_5_1 ________ ~-=-------

Dls-1vec1 Phaspharus as P . 584151 1.5 ·----

-------------=-=----~---- -- --· -- --c--cc-------------------
RLWC)97 DISSOived SalldSICl•Total 584150 -- -- 05/21/97' ____ 5_5_8 "!DIL ------1 
RLW,09! . DIS-lved SDlldSICl•TOtal _5~_1~_11 ___ ~/21/97 5U mg/L _______ _ 
RL~Q9! DlssolYed 5alldsCCl•Total 584150 08/12/97 SM mg/L -----
RLW_Glt7 DISSOived SDlldsCCl•Tatai' •--~1_5_0_ __ 10/07/97 ____ 1110 mg/L ----2-.1 

~W097 DISSOived 50lldsCCl•Total 584150 02/25/98 715·mg/L 1.5 

RLW097 DISSOived SOlldSICl•Total ---,5:::84~:l:-:5:-:l: ___ _, __ -:Oc:5-:-:/C::2-:;l':/9:::7::-:------'::504=-='ffl=Dc:,/L:=-------I 
RAWOc::Mc:C---::D':'ls=SOlc=::=v-=ed=:-:SO~l:;'lds'==:C::::C::-)·-=T:"a°:t"'a':-1--:5:::B4c-=-:l:::5:-:l'-----=O-=S°'/il~1/'::9:::7=-'----·='7='5=-'-~ffl:.,D"'/L=------I 
RLW097 DISSOived SOlldSICl•TOtal 584151 08/12/97· S24•ma/L 
RLW097 Dlssotved SOlldSICl•Total - -=5cc94-=-=1=5~1------::08/-::"c~l2=/~9,-c7--, -----=5-=ilO-=-:c• mg=~,cc~L=-_~----_-_-_-_----: -t=-I 

RLW097 DISSOived SOlldsCCl•Tatal ___ !N151 10/09/97 MS mg/L 2. 
i.=.::;==:.:,e.=c:.__ - -----=~==--:-::-:-,-----~'-"-==""-="-------c-=1 RLW097 DISSOived SalldSICl•TOtal 584151 02/25/98 940 mg/L I.S 

-=,---=---c---::c---c---=-:--~=~- --~ 
RLWl)!!7 Hardness Total las CDCOI) _ :JN_1_s;o -- -· 05/2_1!_9_! _ -- Ill& mg/L ~~-----, RLWiq97 Hardness Total las CaCOII IB4150 05/21/97 175 _IIIP~'~L ________ I 
RLWt:,97 Hardness Total las caco11 184150 08/12/97 21& ma/L 
RLW~!__ Hardness Total las CaCOS_) ~j~!l50_:: ~ -- 10/07/9_;, =--=----=--Iii mg/L- ---.-2~ 
RLW097 ____ Hardness Total _las caco11 184150 __ 02/23/98 ______ 1153 ma/L _______ 1.s 

RAYtl_OM _ 
~-09_7 
~W097 
RLW097 
RLW097 
R_LW097 

Hardness Total las caco11 
iianiness Total 1a,-ccico:11 
Harci,am Tora, <as-cac:011 

- Nardnns Total Cas CaC051 
Hardness-Total CBS CoCOII 
lllardnass Total caii CIICO.JI 

-

184151 
584151 
184151 
184151 
184151 
:SB4151 

RJ,W11097 _ _ Hydroxide (OH) _ _ _ -- 184150 
RLW097 _·Hwdrozlde (OH) ... --~ __ !_~_1_50 
RLW097 ~l'_~Ollld_e ION> _ _ _584_15_11 
~LW09_7_ .. Hydroxide l~Hl __ .. __ _ 184150 
RLIIII097 11Vdrox1de ~H.1 __ _ __ _ _ _ _184_1~ 
~WOM __ Hydroxlde_(OHI - -------- 184151 -

------- -

05/21/97 
. ---- .-- .. ··---· - --

. --

-

05/21/97 
08/12/97 
08/12/97 
10/08/97 
02/21/98 

05/21/97 
05/21/97 ----- -

08/12/97 
10/07/97 
02/21/98 
05/111/97 ·----·-----··· --··-

RLW99_7 HYdroxldelCIIHI _ --~ !_~_15_1 05/111/97 
RLW~97_ __ . Hydroxide (OHi -- -- --- J:84151_ -- -- -- 08/1_2/9_!_ 
RLW097 Hi,drOilda IOHI ___ !111-4_151 
RLlll!.C,97 Hydroxide COHI 184151 
RLW097 Hi,droiicie 10111 - - ·· ·- ----184151 - · 

08/12/97 
- -,o,os,i7 

-

02/21/98 

Page& 

- -

____ I~ III_ClfL 
l'.70,ng/L 
1911,ma/L 

_____ 197 matL 
-~mg/L 

_. 2_25 mg/L 

__ I III_D/L _ _ __ _ 
I 11111/L _ _ _____ . 

______ I fflD/L ___ _ 

2. 
1.5 

. _ ___ _ -~_ftl_g/L _ _ II. 
_l~/L __ 1.5 

- ----- ~ 111_g/L --
_______ I ffla/L _ _ _ 

_ ______ I_ mg/L - - - - - -
______ I ma/L ______ _ 

_____ ! fflD/L ___ __ 2. 
I mg/L 1.5 
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-PROJECT I , ,'>,01;;.LONG NAME ,"f'•il • :uuRET I '" ,DATE I -- RESULT2 I .,UNITS I DEPTH 

---- ------
RLW097 Iron IFel 184150 05/21/97 0.095 11111/L 
RLW097 iron IFel 584150 05/21/97 0.071 "'9./L ---
RLW097 iron IFel 584150 08/12/97 0.195 1119/L 
RLW097 Iron IFel 184150 10/07/97 0.579~/L 2. 
RLW097 iron IFe> 584150 02/H/98 0.055 mg/L 1.5 

' 

RAWOM Iron IFe> 584151 05/21/97 a.an matL 
RLW097 Iron IFel 584151 05/21/97 0.018 fflll/L 
RLW097 iron IFe> 584151 08/12/97 0.145 mg/L ·-··. 
RLW097 Iron IFe> 584151 08/12/97 O.H7_mg/L 
RLW097 Iron IFel 584151 10/09/97 0.142~g/L 2. 
RLW097 iron IFe> 584151 02/H/98 0.01• mg/L 1.5 

' ' 

: 
RLW097 Lead IPIIJ 584150 05/21/97' O.H ug/L 
RLW097 Lead IPIII ·584150 05/21/97' 0.2:ug/L 
RLW097 Lead !PIil 584150 08/12/97' 5.49-uo/L 
RLW097 Lead IPIII 584150 02/H/98 1.S2 ug/L 1.5 

' 
' 

RLW097 Lead !PIil 584151 05/21/97 1A1ug/L 

RA~C,_"1 Lead IPIIJ 584151 05/21/97 O.H ug/L 
RLW097 Lead IPIII 584151 08/12/97 1'UO/L 
RLW097 Lead !PIil 584151 08/12/97 5.91 '!g/L 
RLW097 Lead !PIil 584151 02/H/98 1.24 ug/L 1.5 

I 

i ' i I 

RLW097 Magnesium IMOI !584150 05/21/97' H.9:mg/L 
RLW097 Magnesium IMgl 1584150 05/21/97' 211.s:mo/L . 

'584150 .. 08/12/97 51.2:mg/L 
,584150 10/07/97 52.&•mg/L 

RLW097 Magnesium IMg> ~--
RLW097 Magnesium IMOI 2. 
RLW097 Magnesium IMgl ·584150 02/25/98• 59.&,mg/L 1.5 

; ! I ' 

l 

RLW097 Magnesium CMgJ 584151 OS/21/97 25img/L"-------I 
RAWOM Magnesium CMgJ '584151 05/21/97 24.7 mg/L _____ , 
RLWOII_!__ Magnesium CMgl 584151 -- _____ 08_/_1_2_/_9_7'---------'2"'7C,'.8-=--':mg=-~c.,/=L------I 
RLW097 Magnesium CMg) 584151_ 08/12/97 27'""'c../=L-----~1 
RLW097 Magnesium CMgl ____ 5_84_~_1 10/09/97 2s.1·mg/L _____ 2_., 
RLllrCMl7 ---- Magnesium CMgl _ -- ..... -- 584151 _ _ ___ Cl~,'~,'!18 _ -------- H.9 mg/L .... -- .. 1.5 

-- ------ ---------•as----- . -----·- -~---------------------
~- ---· -------- --·--------------------- ---------. - - --- --

RLW097 _ -- Mangan- CMnl _ _ _ ···- 5~_1_511_ 05/21/97 ______ 0.027_11111/L _______ _ 
RL!f_9!17 __ Mang_11__11_ese CMnl _ _ _____ 5~~50 05/21/97 0.02211111/L _________ _ 
RLW097 Manganese __ CMnl __ _ __ _____ 08_/_12/97_ __ __ 0.105 mg/L ________ _ 584150 - - ---- -----
RLllr097 ____ _ Manganese CMnl ____ _ 584150 _____ 10_/_07/97 _____ 0.071 mg/L ________ 2. 

584150 ~LW09!____ --~ngan-_CMnl__ - ---- - ·------ - -- -- -- ---
02/H/98 ______ 0.221 11111/L _ _ _ __ _ 1.5 

-------- ·----------------- ---- - ----------- ---- ------------------ -------------------------

RL~097 ___ Manganese cMnl _ ----~~151 
RAW(l"1 ___ Manganese_CMnl _ _ __ 5841_51 
~LWC)!l7__ Mangan- _CMnl _____ -~841_51 
RLw__09__! ____ Manganese CMnl _____ 5841~1 
~W097 ____ ~naanese CMnl__ 584151 
RLWc,97 Manganese CMnl ________ 584151 

05/21/87 -- ------
O.D<M mg/L __ _ _ 

_ .. -- _115/21/97 __ -~-044 111g/L --- -- _ 
_____ 08_/ __ 12/87 __ Cl,_157 mg/L _ 

08/12/87 0.152 mo/L ------------- ----

10/09/97 0.092 mg/L 2. 
02/H/98 -- --- --o:iii -rng/L _:: _ =-_-__ 1--:-5 

-------~~='='-
---------------------- -------------------------------------------------- ---- --------------------------------------- ------~ 
IIILWC)!l7 Nlclrel (Nil -- -- _ --- -- 584150 -------~!Zl/97 --- _ 1:1.9 _ug/L _ --------- ----
RLW097 .:.:· .Nlclrel CNII- 184150 OS/21/97____ 1.87-ug/L ---------
RLW097 Nlclrel CNII ---- '184150 08/12/97 u, uo/L ______ _ 
RLW097 Nlclrel CNII 184150 02/21/98 2.95 ug/L 1.5 

Page 7 
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. -, I STORET I DATE I RESUL12 I .UNrrs I DEPTH 

- ------------------- ---·---------------------------
---- ------ ·---- --- -·-c:-cc--,-,,,-,---------

RLW097 . -- ~N=l=ck=e=l,~CN"'I~> ---------"-"-' !84_1!!.I -----· 05/21/97 1.H_~jl~-----
RAWOl'I Nlckal CNI> - !84151 -·--··--- 05/21/97 1.78 -~/L ------
RLWO~.!__ Nickel !Nil ____________ _ 184151 --- 08/12/97 2.59 Ug/L 
RLW01t7 Nlekel CNll ______ ~---184151 08/12/97 2.51 Ug/L -
RLW097 Nlcllal IND !84151 02/:ZS/98 2.39'Ug/L 1.5 

•-----· -------------~~~- -----c-cc-,-------,-c-,:c---,,---------
c=c=-=------"o:C:.occ=2.mg/L 

--
Nitrate + Nitrite CN> !84150 05/21/97 RLW097 

a.oz mg/L _______ _, RLW097 Nitrate + Nitrite CN) 184150 -- 05/21/87 1 

. 
o.u·ma{I.__ ___ _ Nitrate + Nitrite <N> 08/12/97 RLW_l~97 184150 ------ .. 

_____ o~·~o_:s_m~g/L _______ 2_.
1 RLW097 Nitrate + Nitrite <N> ·----184150 10/07/97 

~-

RLW097 Nitrate + Nitrite <NI 184150 02/23/98 0.02 mg/L 1.5 
---·-~-

' 

RAWOM Nitrate + Nitrite CN) !84151 05/Zl/87 0.02.fflg/L 
RLW097 Nitrate + Nitrite <N> JNl51 05/21/97' 0.02mg/L 
RLW097 Nitrate + Nitrite <N> 184151 08/12/97 0.02:mg/L 
RLW097 Nitrate + Nitrite <N> 184151 08/12/97 O.OZ'mg/L 
RLW097 Nitrate + Nitrite CNI 184151 10/09/97 a.oz mg/L 2. 

- -
RLW097 Nitrate + Nitrite CN> 184151 02/21/98 0.02 mg/L 1.5 

-

I .97 .'!'D/L 
I.Nma/L 
2.02:mg/L 

RLW097 _ Nitrogen (Total KJeldahll _ 184150 ., 05/21/97 
RLW097-- Nltroaen<Total l(JeldahU INISO 05/21/97 
RLW097 Nitrogen !Total Kleid........, - 184150- 08/12/97-------'==--'-'= 

-=-
,.as:mg/L 
1.19:mg/L :::; ::::: :;::: :::::~:_::_-=-!:cc.c.!~;'"':'--_-::__-=-_-_-_-=02~'-::o;~ __ o-=-2-"!cc~~~;_:Cc:;;'::::::::;;;:~-;:_:;; 

i ', 

I I I i 

RAWOM ~---- 1.75 mg/L Nitrogen CTotal KJeldahll 584151 --======"-"==='-----"==..c_ ____ o=s=1'-'2""1=1-"a=1 ____ =;...cc=c 
RLW097 Nitrogen CTotal KJeldahll JUHi 05/21/97' l.9!1 1mg/L 
RLW097 Nltrooen <Total Kleldahll 584151 08/12/97 1.85:mg/L 
RLW097 Nitrogen !Total Kjeldahll 184151 08/12/97 1.H'fflg/L 
RLW0,7 Nitrogen <Total Kleldahll 184151 10/06/97 1.87 mg/L 2. 
RLW097 Nitrogen !Total Kfeldahll !84151 02/2:1/98 2.8,ftlll/L ,.s 

' 
' 

=R=L=W'-'0,~9,~7'------P~er=c0e~"'n"'t-"D'-'lffe==r-"e=n=c=e'-------·---"l-"84'--1 __ 5~0 ____ ----'0=5=/~2.-"l_./_9=,7 ----""=· 7'-'9'--"%'--------- _ 
RLW097 Percent Difference IN150 05/21/97' •4.02' % ----------- ----------
RLW~7_ Percent Difference ___ ,_1_84_1_~0 ______ 08/1~/9'7_ -5.3&_~----------
RLW097 . Pll!_cent_ D_!~rence_ _ 184150 ___ llf!/_G_7/~7 __ _"._l_...44 % _ _ _ _ __2. 
'!_L1111097 __ _ ~-•-•_cent Dl~re11c_e_ _ _____ 184150 ___ 02{H/98 _ •5.14 % 1.5 

-----~---------- ---------------
- ·----- ... -- ·--- -

R~WOM ~--_c:tli!!_D_I_Here,11:e _ --- 184151 
RLW097_ __P_er_c_ent_f!lfferenC11t __ __ !84151 
R~W097 __ Percent Difference _______ 184_151 
R_!W097 11_er_ce_nt Dlf:fttrence !84151 
~_llf097 
RLW097 

Percent Difference 
Percent Difference - -·-·--··-- ----- ----- - .. 

184151 
184151 

RLW09_7 _ Percent 5ocHum _ -- --- __ .!~ISO 
RLW097 --- Per_c:ent Sodium . ------ _ 184150 
RLW09'1' ____ P9!Cent 50IHU11! _____ 184150 
RLW097 Percent Sodium------- ___ 1841SO 
RLW097 _P_e_rc_en_t_S_od_lu111 ____ S841~ _. 

- ---------------

05/21 /97 _ _ _ __ --·~!3 % 
05/21/97 •7.14 % ------ --- - ----- -

OB/ 12/97 _ _ _ --· •2.45 % 
08/12/97 •4.!17 % ------·---- -- -

10/05/97 •1.98 % 2. 
-.---

02/21/98 •5.87 % 1.5 -------- ·-·· 

05/21/97 SO.I % ---- ---- - . ------

05/21/97 S0.2% ·------------- -· -- -

08/12/97 47.8 % ----------------------------- ---·-
10/07/97 49.8 % z. --------- ---------- --· ·-~----------
02/25/98 •••• % 1.5 ----- ·----.---------- - -- ---------~---

-------- ------ ------------- --------- ·--------------------------------

Page a 
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r PROJECT I ' '-~·,LONG NAME ··,'\!if I STORET I -· · DATE 1- · RESULT2 I 'UNITS I DEPTH 
RL\111~9_7 __ P_e_r_ce~nt~SOd ____ t.u_m __ , ______ . ____ 1_aa _ _1~_1 _____ 0_51"2_1197 u.2 "'---------
RAWOM Percent SOlllum INH1 -···-- 05/21/97 . _____ .. =:~--------

r 
RLW097 P•cent Sodium _____ I_N_ 151 08/12/97 U.8 _% _________ , 
RLW097 Percent Sodium IN151 08/12/97 U.S.--:c%c-----·----,-1 
RLW097 Percent Sodium IN151 _____ 1_0_/ __ 0_ll_/9_7 ______ .. =·-%.c. --------'2"'.I 
RLW097 Percent Sodium IM15_1 ______ 02_,2_1_,_9_8_· _____ 4_7_.7_._% _______ 1_.s.., 

. 

r RLW097 PH IMHO 05/21/9"70 ____ ..=9cc.l=-l=----------I 
RLW097 pH IMHO 05/21/97 1 9.12 
RLW097 PH •IMHO 08/12/97 9.1• --~--~-------------· ----~=---------·----------, 

n RLW09~7 __ P=Hcc------------·=lccM=1 .. =-SOCC_ ------='=-o~,o=-7'-'/-'9-'c-7 ·-- ----'9~.2~2=-·---------=2::'1 
RLW097 PH IMHO 02/21/98 8.21 I.! 

. 

n 
' I 

RAWOM pH IM151 05/21/97 9.IS 
RLW097 pH IMHI 05/21/97 9.11 
RLW097 pH IMH I 08/12/97 9. 12 

: IMHI ------0=-8/='7-lc.c2~/c:c9cc7c-----=9-=.D11=----------I RLW097 PH 
RLW097 PH IMHI 10/Dll/97· 9.1: · 2 

r, 
' 

IMIS~l ____ --=0=-2~/=-21=-/'-9'-8=------'8~.1=-ll=---------l~.S_1 RLW097 PH 

. 

RLW097 ---· 
RLW097 
RLW097 

Phosphorus CTot11~1 _11'_1 ___ 1_84~1-'S~O ------·--=0=-5/'-2=-1~/-=9•
0
7-----=o,....1""1c-,11~-m~g~/-=L-------i 

PIIOsphorus CTotall CPI IMIS0 ______ 000S"'/-"2°"1"-/=-9.::.7 ____ 0=-.'-'l'-'1'-"7._m_g-~/L ______ 1 
Phaspharus CTotaD cp1 ___ 1M __ ts_o _____ 081 __ 1_2_1_9_7 ____ o_._1_4_7: mg/L 

RLW097 PhosphOftlS (Total) CPI IMHO 10/07/97 o.111·mg/L 2. 
RLW097 PhOSPIIOftlS CTotall CPI IMHO 02/21/98 O.IM•mg/L 1.5 ,., I I 

: 
RAWOM Phaspllorus CTotall CPI IMHI 05/21/97' 0.175 1mg/L 
RLW097 PIIOsPIIOftlS CTotall CPI IMHI 05/21/97! O.IH 1mg/L 
RLW097 Pllaspllorus CTotall __ C=Pccl __ ..,lc,.Mc...c.1c.c5c..l=-------=0--=8c../--=1=2'-/9=-7._ ___ --'0--=.=!l.c.79=---=' m=g~/L~-------1 
RLW097 Phosphorus CTotall CPI 184151 08/12/97 o.sas·mg/L 

r, 

,_R_L_W~09_7 __ P_IIOs_=P_ll_o_ru_s_CT_ota __ ,_I _CP_I ___ IU __ l_5_1 __ , ___ 10_/_0ll~/_97 ____ o_._11~8.c.:_m_g=/_L ______ 2_., 
t-R_L_W_09._7_......,._P_IIOs_=P-'ll_o_ru_s_CT_ot_a_l_l _CP_I ---,--=1--=M~1=-5_1 ____ 0.c.2.,=./c,2~1cc/--=9--=8=-------"0"-'.2"'2°'2=--=m~g~/--=L=-----~1~.51 

I ( i I 
I j ; 

RLW097 Potassium CK) IMHO 05/21/97 22.4 ma/L 

1 
RLW097 Potassium CK) ·INHO 05/21/97' 21.1 mac../=L ______ , 

i-=R=L~W=-09=-=-7=-----,P=-ota=~·'-·~'u=m.c.=CK=l _______ cclN.=..c..c.150=-~ . 08/-=1=2,/_9=.7.._ ____ -'2=-4.=7_.m=g"-'/L=-------, 
RLW097 Potassium CK) ____ INISO _______ I0/07/97 25.5 mg/L 2. 
RLWO.,--· Potassium CKI _ _ _____ lll-l_lsct_. _ __ 02/21/98 ··- ____ 28: mg/L ___ .... _ 1.5 

--- ------------·- .. --·------------·-- - -----------,, ----- ~------- ----- ---------
RLW097 Potas~UIIICI(_) _ --·- _ INH1 .. ___ 11_5,":t_l/97 ----- 21.1 mg/L .. _ -------· 
RA_lllf~III __ ..... Potassium CK) _ -- _ 18')5_1 05/21/97'. --~~ _ing/L. .. ------- _ 
~Lllf0_97 ____ Potasslu_in CK) _______ !.~_1_51 _. 081_1!_/9_7 _ 21,'.'~/_L_ _ .. ,, RLW097 ___ PotaSslUIII 11(_1 _________ _!.~_1_51 _ _ J!l/12/9_! _ ___ __ 21 mg/L _ . _ ... 
RLW097 Patafl!~lll_(_KI -··--- ____ !_M151 __ _l~,"_08/97 _____ 24.2 mg/L __ -·--· 2. 
RLW097 ___ Potll_!slUm_(K_I ______ _1~~!!11_ __ ._011/21/98 -·· ____ 25.9 mg/L -·-· __ 1.5 

'1 
-------------· 
RLW_097 __ . Selenium cse1 ________ !18415_0_ 05/21/97 s.n Uji/L _____ .. 
RLIIII_097 ______ Selenium CSel _________ 184_1_5_11 __ 0.!(..2!/97'. I.OS ug/L _ .. 
RLW09'.' ____ Se1enium (Sel __________ 184150 -- ·- 08/1~/97' __ --- __ _t UG{L_ .. ----- _ 
RLW097 Selenium CSel _______ 1_84_150 ______ 02/21_/98 ________ 1._S,ug/L_ ----- 1.5 

--·------------· -----------··------------------------
---------· ---- ------ . 

RLW097 ___ setentum cse, .... --- _ _ _IM_l~t_ _____ 0_5/~l/_!17 -----~o_.2 lljll/_L _ _ _____ _ 

1 
RAW0.!1!'!.... Selenium cse1 __ _!18415_1_ ___ 05/2119!_ 2..ll7 ug/L 
RLW097 _ -- Selenium (Se). ________ 1841_5_1 _____ DB_/1_2_/9_7 ·- ____ l'UII/L 
RLWq!l_7 Selenium (Sal IMISI DB/12/97' _____ l,IJlll"L 
RLW097 Selenium CSel IIM151 ···-- 02/21/98:· l,UG/L 1.s 

,., 
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97WQDATA 

PROJEcr I , . LONG NAME . I STORET I DATE I RESULT2 I UNITS I DEPTH 

- -- ---·-------------------
-----------------»--------------------· 

RL1111097 ____ S_I_IV_e_r~(A~g~I _______ _ 384150 ----------
RLW~97. __ -ccSccll:--'v~e_r~(~A~g~l----------=--~=-c: 
RLW~!__ Sliver (~g) ---------=-= 

384150 
384150 -- ---

RLW097 Sliver (Agl 384150 

RAWOM Sliver IAg> 384151 
RLW097 Sliver IAgl 
i---=----

384151 
RLWl)!t7 Sliver <Agl 384151 - .. - . 

RLW_!>97 -- Sliver CAg) 3841S1 
.RLWO!l7 Sliver CAf!il 384151 -------------

-
-------

RLW~!!I_!. Sodium tNal 38415D 
·-

RLW097 Sodium <Na> 
I--" -

Sodium tNal RLW.c!9!_ ___ 
384150 
384150 

RLW097 Sodium INal 384150 
RLW097 Sodium <Nal 384150 

RLW~7 Sodium 1Na1 ,c:_=c=-------~384151 
RAWOM Sodium 1Na1 
RLWO~! Sodium tNal -

Sodium INal RLW097 

184151 
384151 
384151 --------------~~---· 

~097 Sodium tNal . 384151 
RLW097 Sodium INa> 384151 

: 

! 

RLW097 Sodium Adsorption Ratio 18415D 
RLW097 SDdlum Adsorption Ratio 18415D 
RLW097 Sodium Adsorption Ratio 384150 
RLW097 SDdlum Adsorption Ratio 384150 
RLW097 Sadlum Adsorption Ratio 384150 

. 

----- ---

05/21/97 0.04 11_11.f.L _ 
05/21/97 0.37 _ ug/L ___ 
08/12/97 1 Ug/L ------- -
02/23/99 1 ug/L 1.5 

05/21/97 o..oc_ug/L 
05/21/97 0.04 ug/L 
08/12/97 1 ug/L 
08/12/97 1 _1111/L 
02/23/98 s·uat.L __ 1.5 

DS/21/97 94.2 mg/L . 

05/21/97 1DOmg/L 
08/12/97 - 105 .'!_I_IIIL_ 
1D/07/97 114 mg/_L 2. 
02/23/98 tJO'mg/L 1.5 . 

D5/21/9~7~----~84c.=.~7_m=g/L _______ , 
05/21/97 82.9 mg/L 
08/12/97 92.3 ffl_f!I/L -------
D8/12/97 88.7 mg_/L ______ , 
10/DB/97' 98.3 mg/L 2 • 
02/23/98 109 mg/L 1.5 

05/21/97' 3.191 I 

05/21/971 3.1! ! 
08/12/97 1.11 J 

10/07/97 3.37 . 2. 
02/23/98 i.se· I 1.5 

. I 
I 

2.82 -RLW097 Sodium Adsorption Ratio 184151_ _______ 05 __ /_2_1_/9 __ 7 _____ ~~--
2..78, 
2.BS 

RAWOM SDdlum Adsorption Ratio 384151 05/21~/~9~7----=-c~---------, 
RL1111_097 Sodium Adsorption Ratio 184151 _ DB/12/97 ------==c--- ·-------, . -
RLW0~7_ _ SOdlum AdsorptlonRatlo·-- .3841~_:I __ -· DB/12/97 __ 2_.7_9 ---------·--
~LW0~7- Sad~um Adsorptlan Ratio__ 3~151 ___ ~!lj/9!___ 3.D2 _______ 2. 
R!.!111097 ___ Sodium Adsorptla~ Ratio 384151 02/23/98 __ 3.1& 1.5 ------- ·--·-·----

~!_W097 _ _s_ulfata as (_SC>~ 
RLIIIIQ_97 _ 
R!1111.1)!17 
RLW097 
R_LW097 

Sul~te as 1sC>4.1 
Sulfate as 15041 - - ~----------- -

Sulfate as 15041 
Sulfate as IS041 ---------- - . --------· 

-- -----~ 
ll~WOM ____ . Sulfate as CS041 

---- -- -

RLW09_7 __ s_u~lfa_t,e_!'~_ 1S_0_41. --
RLW09!. _ _ --~_lllfata a~~041 __ _ __ 
RLW09! ._s_ul_fa_te_as_cs_o_41 
Jl!LW097 Slllfa~--~-l!S~~I 

~RLW097 _. __ s_ul~t• _as .!_S_0_41_ __ _ ___ _ 

184150 
18415D 
184150 
184150 
384150 

184151 
184151 
184151 
184151 
!184151 
184151 

RL~09.!.. T .... l~11111_IT_!! _______ ..... 184150 
RLW097 ,,__ ThaHlum ITII ---.------- _ 18415D 
RL11110!t7 _____ TllaUlum ITU_ . ·-··-·-- _384150 
RLW097 Thalllum ITII 384150 

_ -~5/:2_1/97 _ ____ _ _ 2U IIIJIIL 
DS/21/97 ___ ..... --~.!8 nlg/L 

__ DB/12/97 _ _ _ _!.~ mg/L 
10/07/97 _ _ .. ___ _ 2_!'_1 mg/_L 

____ Cl,2{~~/98 _ -~98 mg/L 

05/21/97 209 mg/L 
_D5f.21/97 -- - 212 mg/L 
~12,/97.. __ -:._-_:-·-~ftl1r/L 
. __ llll/ 12/97 _ 2D2 mg/L 

10/0B/97 ______ 22111111/L 

_ _ --~'--2.~/911 _ __ 21N1 111a1~ 

------·------
05/21/97 D.Ol•ug/L 

=-- us,21,s7 ---=-- a..11• .. ~,_L 
D8/t2/97 1 ug/L 
021231!!iii ---- . ,-ua11. 
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r 97W0DATA 

r. -- PROJECT I :,. ,,..; :-,_ LONG NAME ".J ·.:.¥~.-•. 1.·-I .. · ,., STORET I _- - DATE I," ·RESULn I UNITS I DEPTH 

RLW097 Tllalllum CTI> IUISI 05/21/97 0.01 Ug/L 

r RAWOM Tllalllum ITII IUISI 05/21/97 0.01 ug/L 
RLW097 Tllalllum ITII JUl51 08/12/97 I Ug/L 
RLW097 Tllalllum ITII INISI 08/12/971 11Ug/L 
RLW097 Tllalllum ITU JUl51 02/H/98 l:ug/L 1.5 

r I 

RLW097 Zinc czn1 JUISO 05/21/97' &51ugJg 
RLW097 Zinc 1zn1 IUISO 05/21/97 I071ug/L 

n RLW097 Zinc 1zn1 JU150 --- 05/21/97 0.2,ug/L --~: ___ 
RLW097 Zinc 1zn1 .. !184150 05/21/97' so1ug/g 
RLW097 Zinc 1zn1 !184150 08/12/97 na_ua/11 
RLW097 Zinc 1zn1 JUISO 08/12/97 181ug/L 

n RLW097 Zinc 1zn1 184150 02/H/98: 4.95ug/L 1.5 
RLW097 Zinc czn1 IN150 02/H/98: so,ug1g 1.5 

I I 

n RLW097 Zinc 1zn1 !184151 05/21/97' 0.2:ug/L 
RAWOM Zinc 1zn1 !184151 05/21/97 0.2:UII_/L 
RAWOM Zinc 1zn1 !184151 05/21/97· 501Ug/g 
RLW09J_ Zinc 1zn1 !184151 05/21/97' 50:ug/g 

r RLW097 Zinc 1zn1 IU151 08/12/97: 91:ug/g 
RLW097 Zinc czn> 

-
184151 08/12/97 81:ug1g 

RLW097 Zinc 1zn1 !184151 08/12/97 25.1 ug/L 
RLW097 Zinc 1zn1 !184151 08/12/97 18.J ug/L 

n RLW097 Zinc IZnl 184151 OZ/H/981 9.15:ug/L 1.5 
RLW097 Zinc 1zn1 !184151 02/H/98· sa1ug/g 1.5 

,, 
,, 

,, 

,., 
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1997-98 Upper Des Lacs Lake water quality assessment 

APPENDIXB 
PHYTOPLANKTON DATA 
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IDL 384150 8/12/97 

Chlorophyta Botryococcus sp. 0 

Choricystis minor 0 

Closterium sp. 1 
Coelastrum sp. 24000, 1944000 
Dictyosphaerium pulcherrum 320001 268800 
Elakatothrix gelatinosa 0 
Kirchneriella sp. 609000 1278900 
'Monoraphidium contortum 0 
Monoraphidium minutum 0 
Monoraphidium pusillum 609000, 17052000 
Monoraphidium tortile 243600 1583400 
Oocystis nodulosa I 365400 550657800 
Oocystis solitaire 0 
, Pediastrum boryanum 0 
Pediastrum duplex 96000 27648000 
Pyramimonas sp. 1 1218001 34225800 
Quadrigula closteroides 4872001 19488000 
Raphidonema sp. 1 0 
Raphidonema sp. 2 0 
Scenedesmus diamorphus 0 
!Totals 2588000 654146700 

Cryptophyceae 
Chroomonas acuta 243600 67233600 
Cryptomonas erosa 121800 158949000 
Cryptomonas gracifis 0 
Cryptomonas marssonii 0 
Rhodomonas minuta 2436001 41412000 
'Rhodomonas minuta v. nannoplanctica 1218001 767340 
Rhodomonas pusilla 0 
/Totals 730800 268361940 

Cyanophyceae · _______ __ ____ _l_ ___________ _ 
iAnabaena spiroides 60001 756000 

-- - -------jAPhanizomenon flos=aciuae=--=-=---~--- 1218001 -------91837200 
____ _ jAphanocapsa delicatissima __ ___ I _ 0 
_ ___ Aphanothece sp. __ _ __ _§000~-- 280000 

1
Chroococcus minor 9744001 13739040 

---=---=--=----------+-\g~~'-oeoc--los~;::r~e~u~~~~~m _ - --===-- __ -+------- ~ 
=-- --- Gloeocapsa sp. · -- · ···· -~ ·· · O -====- Gomphosphaeriaaponina____ ·1 -- -·--·- 0 

Gomphosphaeria lacustris-v. compacta · - ~--- - O 
--------+L-yn~g"'b-y0a~ contorta - -0 

,Merismopedia tenuissima --~ 54810Q_IJJ___ 9865800 
,--------+-M_ic_r_oc~ystis aeruginosa_ __ 5240001 7336000 

Microcystis incerta 0 
t--------t-co-s-c-ill~at~o-ria augustissima 2436001 - 2752680 

Oscillatoria limnetica T 6000 756000 
---------+---

Oscillatoria minima O 
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!Totals 

Euglenophyceae Euglena rostrata 
Totals 

Dinophyceae Ceratium hirundinella 
Totals 

Chrysophyceae 
Ochromonas minuta 
Ochromonas sp. 1 
Synura sp. 
Totals 

Bacillariophyceae 1 

':Aulacoseira granulata 
Aulacoseira granulata v. augustissima 
Cyclostephanos sp. 
Cyclotella meneghiania 
Nitzschia acicularis 
Nitzschia inconspicua 
Stephanodiscus rotula 
Totals 

Chlorophyta 
Cyanophyceae 
Euqlenophyceae 
Dinophyceae 
Chrysophyceae 
Bacillariophyceae 

74368001 127322720 

2000 1306000 
2000 1306000 

2000 32726000 
2000 32726000 

I 0 

121800 11571000 
121800 11571000 

2557800 4018303800 
50181600 7075605600 

852600 172225200 
I 0 

0 
121800 2923200 
20000 502660000 

53733800 11771717800 

2588000 
7436800 

2000 
2000 

121800 
53733800 

Chlorophyta 654146700 -- ~-=~-- 1Cyanophyceae _ _ _- _ - - i - 12732J!20]-- =:_ __ ~-- =-
--__ _ _ -~=h~~=~~eae __ ~ _______ -j ___ 3;;:~~~1-~ __ ---==--
------ _ Chrysophyceae I 11571000 _______ _ 

Bacillariophyceae 11771717800 

-~-~ . - ~~~= ~-----=-~ =- -_- ---- --· -! -- ~- - - -== -~ :_=---~=----
>------- --1- ---------------------------

---------- ------- --- -------- DL384150 -~ 10/7/97 

------------ -- ---------....------- -- ----
Chlorophyta Botryococcus sp. 0 

________ ,___C_h_o_ric~y~s_tis __ m_i_n_or _ __________ 0 
1----------+-C_lo_s_te_r_iu_m sp. 1_ ::~_-___ 2000~_---=_-_-_-_-=----- a_r--_a_O_QQ 

Coelastru111 sp. __ 20000 1620000 
,-------+-----

Dictvosohaerium oulcherrum i 2977333 25009597.2 

Page2 



n 
r 
r. 
n 

r 
[ i 

,., 

,., 

,., 
' 

,., 
' i 

"1 

,, 
! 

,., 

Cryptophyceae 

Cyanophyceae 

I Elakatothrix gelatinosa 
Kirchneriefla sp. 
Monoraphidium contortum 
Monoraphidium minutum 
[Monoraphidium pusillum 
Monoraphidium tortile 

', Oocystis nodulosa 
Oocystis solitaire 
Pediastrum boryanum 
, Pediastrum duplex 
Pyramimonas sp. 1 
Quadrigula closteroides 
Raphidonema sp. 1 
Raphidonema sp. 2 
Scenedesmus diamorphus 
Totals 

Chroomonas acuta 
! Cryptomonas erosa 
Cryptomonas gracilis 
Cryptomonas marssonii 
Rhodomonas minuta 

A 

Rhodomonas minuta v. nannoplanctica 
Rhodomonas pusilla 
Totals 

0 
406000! 852600 

270666.?i 622533.41 
270666.71 866133.44 

0 
4060001 2639000 

541333.3: 815789283.1 
0 
0 

440001 12672000 
0 

541333.31 21653332 
0 

676666.7 7105000.35 
0 

6155999.7 889647479.5 

270666.7 74704009.2 
0 
0 
0 
0 
0 
0 

270666.7 74704009.2 

Anabaena spiroides 2000 252000 
Aphanizomenon flos-aquae 6225334 4693901836 
Aphanocapsa delicatissima 27405000 230202000 
Aphanothece sp. 1600001 560000 
Chroococcus minor 541333.31 7632799.53 

1Coelosphaerium pallidum 2706667: 9473334.5 

-·· --··-- ··-~ _1Gloeocapsa aeruginosa _____ . __ 1?819i500 --~---~?07_5.Q.100 

----· ---- : ~:;~~~:~=~;iaaponina - - -- - - - 60000 j-- - -----168000g 

- -- - -- ~6~~:~~~~=~c::v~compact~ - -2~=r - - 127~~!~ 

~smopedia tenuissima 57246000 i 103042800 
- - -- _ Microcystis aeruginosa -- 8120000i - -·- . 113680000 

-- --- ---~ ---------------·· ----··t----··------
Microcystis incerta 8120000 1 730800 =--~=-·-- oscillatoria. a. ugustissin,a-- --==-- 27.066671 ~~=- 3058533.71 
Oscillatoria limnetica 

------ ·· !Qscillatoria minima-------------1- -- -- -- ----- 0 

>---~=-- !Totals - ~=--=-------- 2421641681 -- 5414871739 

Euglenophyceae Euglenar_ostrata I _ _Q 
-~·--------+T_o_ta_ls _ __ ----- l~-- O 

Dinophyceae Ceratium hirundinella 
--~~·-----+-

Totals 

---+--------
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Chrysophyceae I 
Ochromonas minuta 135333.31 9067331.1 
Ochromonas sp. 1 135333.3 
Synura sp. 0 
Totals 135333.3 9067331.1 

Bacillariophyceae 

Chlorophyta 

/Aulacoseira granulata 
!Aulacoseira granulata v. augustissima 
I Cyclostephanos sp. 
I Cyclotella meneghiania 
I Nitzschia acicularis 
Nitzschia inconspicua 
I Stephanodiscus rotula 
/Totals 
I 
I , 

i 

4060000 6378260000 
29096670 4102630470 

2300667 464734734 
541333.3 1105943932 
135333.3 28284659.7 

0 
46000/ 1156118000 

36180003.6 13235971796 

DL 384151 8/12/97 

1 Botryococcus sp. O 
Choricystis minor 121800 4579680 
Closterium sp. 1 2000 818000 
Coelastrum sp. O 
Dictyosphaerium pulcherrum 1583400 13300560 
, Elakatothrix gelatinosa o 
, Kirchneriella sp. O O 
I Monoraphidium contortum 609000 1400700 
Monoraphidium minutum 1096200 3507840 
IMonoraphidium pusillum 121800 3410400 
, Monoraphidium tortile 8526001 5541900 
Oocystis nodulosa O 

-· _ __ Oocystis solitaire___ __j ______ _,.___ ___ _ __ Cl_ 

~~ -=-~ ~;;;o~a~::~~u~-=~- ~~-~ -=-J __ --48::a7o2g0g0 ----=--~---~1-:9:4~8~8go.go
0
o: 

-· _ ____ !Ouadrigula closteroides ~ 
_J Raphidonema sp. 1 -- - -- ~-- ___ 365400 ____ ·_ _ 1571220 
· · · IRaph1donema sp. 2 O 

--- --- --- - - - --1--- - -~- - --

- _____ j~en~El_s_mus diamorphus _ __ _ 6090001 ________ 122409000 

_ -~---- Totals -------~- __ -~ 595"4001 · ~· ~85930D 
I 

Cryptophyceae ' ---- - --
~ __ ---- ·[chrooJTIOnas acuta _ =-=_-_:__-=-- -~-~--- ~----- -- o 

1Cryptomonas erosa 2000 2610000 
f---· --------+---- --- ---·-··-----+---

- )Cryptomonasgracilis ~---- ______ __Cl_ 
1Cryptomonas marssonii 20001 2164000 
·Rhodomonas minuta - 121800 20706000 

--
------+-=~R~hod~o_m_o_n_as minuta v. nannoplanctica_____ 365400 ~- 2302020 

, Rhodomonas ousilla o 
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Totals 491200 27782020 

Cyanophyceae 
Anabaena spiroides 32000· 4032000 
Aphanizomenon flos-aquae 2000, 1508000 
Aphanocapsa delicatissima 0 
Aphanothece sp. 0 
Chroococcus minor 15834001 22325940 
Coelosphaerium pallidum 0 
Gloeocapsa aeruginosa 0 
Gloeocapsa sp. 38976001 2728320 
Gomphosphaeria aponina 0 
Gomphosphaeria lacustris v. compacta 0 
Lyngbya contorta i 0 
Merismopedia tenuissima 893200001 160776000 
Microcystis aeruginosa 0 
Microcystis incerta 0 
Oscillatoria augustissima 20001 22600 
Oscillatoria limnetica 0 
Oscillatoria minima 0 
Totals 948370001 191392860 

Euglenophyceae Euglena rostrata 0 
Totals 0 

Dinophyceae Ceratium hirundinella 0 
Totals ! 0 

Chrysophyceae 
Ochromonas minuta 0 
Ochromonas sp. 1 1218001 

Synura sp. 3654001 34713000 
Totals 4872001 34713000 

Bacil~ariophy~E!a~ -+--c-- ___ .. _ _ __ _ ______ [_ .. ______ ---·- ·-· ----·-
- __ .1Aulacoseira granulata 125454001 19708823400 = -- . AuiacoseTra-granuLatav.augustissima -- 40194001 ---- 566735400 

Cyclostephanos sp. ----- -- ·--- 487200i -98414400 
CyeioteITa meneghiania. - . ··-- 1218oor--- 248837400 

---- ---Nitzschia acicularis - --· - - -- -·"--·----· -1 --- o =------ Nitzschia inconspicua_____ . . -- ___ f2! 800! ----· . 2923200 
__ Stephanodiscus rotula .. . -- -· 100001 251330000 

--- ----- totals-- -- ·-------- ---- --- 173056001 20877063800 
---·---·---- ------ - ----- ·---------1--------------· 

-----------!--------- ~-

.. ______ _,_ __ ----------

>---------+------.. ----- --- ·- ·----"---------'--------------

--- ---------+-----·------- -------+-------+----------··-
~-·- --------------- DL384151 10/7/97 

_C_h_lo._ro~p~h .. ~yta--------,.~~~!,1:~~~_s,...ci~-~·c_~-----·=-~--=-·· -~- -!s-1_--~-~~5[ ___ ··----·----~-';6-
1

~-;-:-~__,0 
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Cryptophyceae 

Cyanophyceae 

tClosterium sp. 1 
iCoelastrum sp. 
: Dictyosphaerium pulcherrum 
i Elakatothrix gelatinosa 
i Kirchneriella sp. 
Monoraphidium contortum 

[Monoraphidium minutum 
Monoraphidium pusillum 
i Monoraphidium tortile 
Oocystis nodulosa 
Oocystis solitaire 
Pediastrum boryanum 
Pediastrum duplex 

1 Pyramimonas sp. 1 
Quadrigula closteroides 
Raphidonema sp. 1 
Raphidonema sp. 2 
:Scenedesmus diamorphus 
Totals 

' 

1Chroomonas acuta 
i Cryptomonas erosa 
I Cryptomonas gracilis 
Cryptomonas marssonii 
Rhodomonas minuta 

A 

, Rhodomonas minuta v. nannoplanctica 

I 

I 

! 

i Rhodomonas pusilla • 
!Totals 

8000 3272000 
16000 1296000 

2436000 20462400 
609000 21315000 

0 
913500 2101050 

1522500 4872000 
456750 12789000 
761250 4948125 

1218000 1835526000 
0 

32000 19200000 
64000 18432000 

0 
0 

761250 3273375 
913500 9591750 

8000 1608000 
11090000 2006462750 

0 
0 

152250 7003500 
0 
0 

761250 4795875 
304500 29536500 

1218000 41335875 

'Anabaena spiroides o 
!Aphanizomenon flos-aquae 33495001 2525523000 
Aphanocapsa delicatissima 365400001 306936000 

--= ----=-- - ~~~:~~6~! ~~or -- - _ _ --=-- -.~ -__ 8~8275Qj - -----12665677~ 
, _ 'Coelos_ehaeri_u_r11_J)_aUiduni __________ 2436000j _ __ 8526000 
__ _ :Gloeocapsaaeru_g!nosa ··---------- _ ___ _ ________ _ J _ _ _________ _Q 

__i§!oeocapsa sp. ··- _ . ·- 392805001 . 27496350 
__ ------ __J9omphosphaeria aponina ··-·· - ... - _ . F--- ---- . o 
-· __ _ !Gomphosphaeria lacustris v. compacta =- _ __ ___ _ _ --- O 
__ _ ______ '1Lyng_bya contorta ----~--- ___ _ _ 7612501_ _ ____ 13474125 
______ f Merismopedia_tenuissima _ . ___ 1_?6~2Q_OI 2455<18800 

1 Microcystis aeruginosa. _ __ _ __ J o 
__ _ !. Mic._rocystis incerta__ . -_. .. _ __ _ 27405_Q()O±=__ 2466450 

!Oscillatoria augustissima O 
-,Oscillatorialimnetica ------- ~- --- -------0 

~------- (--- ·------ - - -f------·-. -------------< 
10scillatoria minima 1827000 34713000 
I Totals -~---~25699-8000~ 3291340500 

--- ---- +----- -~ - ----- ----·---- ---- - ------

i 
Eugle11_qphy_ceae _ Euglena rostrata · ---- o 

!Totals o 

Page 6 
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Dinophyceae 

Chrysophyceae 

Bacillariophyceae 

A 

Ceratium hirundinella 0 
Totals 0 

; Ochromonas minuta 0 
Ochromonas sp. 1 
Synura sp. 1065750 101246250 
Totals 1065750 101246250 

, Aulacoseira granulata 304500 478369500 
Aulacoseira granulata v. augustissima 232942501 3284489250 
Cyclostephanos sp. 1979250 399808500 
Cyclotella meneghiania 1218000 2488374000 
Nitzschia acicularis 304500 63640500 
Nitzschia inconspicua 152250 3654000 
Stephanodiscus rotula 761250 19132496250 

1 Totals 28014000 25850832000 

Page? 
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1997-98 Upper Des Lacs Lake water quality a~sessment 

APPENDIXC 
SEDIMENT DATA 
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Original Report Date: 

r)g Number: 

9/27/99 

97-R2098 

"e Collected: 8/11/97 
f ~e Received: 8/13/97 
Site Code: 384140 

North Dakota Department of Health 
Chemistry Division 

Time Collected: 13:30 
Time Received: 14:0D 

. LAKE DARLING - DEEPEST IN FRONT OF DAM RIVER CHANNEL 
nts: 

I 

Report Date: 

Collected By: Long/Stroup 
Project Code: RLIJQ97 

Page: 

9/27/99 

Project: LAKE WATER QUALITY ASSESSMENT 1997 

~~,~~' ---'--~-t-~-- Approved by: &~, 
i Organic Inorganic 

================================================================================================================================== 
~alyte Result Detect Level Units 1 SD(%) Date Time Analyst 

--------------------------------------------------------------------------------------------------------------------------------; I 
-,Lmini.m (Al) { 1413} 10100 500. ug/g 10. 1/23/98 10:31 Carol 
Manganese (Mn) { 1425} 307. 4.00 ug/g 6.7 1/23/98 10:31 Carol r~n (Fe) { 1426} 15800 500. ug/g 7.4 1/23/98 10:31 Carol 

lpper (CU) C 1429} 9.98 1.00 ug/g 7.5 1/22/98 10: 19 Carol 
Zinc (Zn) C 1430} 41.0 4.00 ug/g 6.7 1/22/98 10:19 Carol 
f'1riLm (Ba) C 1456} 99.6 1.00 ug/g 8.0 1/22/98 10: 19 carol 
; \romiLm (Cr) { 2424} 16.8 ug/9 1/21/98 9:00 Mike 
Arsenic (As) C 2433} 4.86 ug/g 1/21/98 9:00 Mike 
Selenii.m (Se) { 2434} 0.750 ug/g 1/21/98 9:00 Mike 
r,ciniLm (Cd) { 2448) 0.253 ug/g 1/21/98 9:00 Mike 
__ ad (Pb) C 2482) 7.97 ug/g 1/21/98 9:00 Mike 
Mercury (Hg) { 3480} 0.030 ug/g 9.9 3/10/98 8:00 Carol r, lids Content, Airbient < 6620} 42.31 % 10/10/97 13:08 Eric 

idrin (26111} Not Entered 0.150 
BHC (Alpha) {26116} Not Entered 0.030 rr (Beta) {26121} Not Entered 0.030 

: C (Del ta) {26126} Not Entered 0.030 
1.indane {26131} Not Entered 0.030 
DDD (26141} Not Entered 0.050 
,,E {26146} Not Entered 0.050 
; ~T (26151} Not Entered 0.050 
Dieldrin {26156} Not Entered 0.040 

,iic1osu l fan I {26161} Not Entered 0.050 
, \,dosulfan II {26166} Not Entered 0.050 
Endosulfan Sulfate {26171} Not Entered 0.050 

,,:rin (26176} Not Entered 0.050 
: rin Aldehyde {26181} Not Entered 0.050 
neptachlor {26186) Not Entered 0.030 
Heptachlor Epoxide {26191} Not Entered 0,030 

'1thoxych l or {26196} Not Entered 0.100 
elon {26201} ND 0.010 ug/g 10/15/97 10:00 Suj it 

Toxaphene {26211} Not Entered 0.250 
11lordane (ganma) {26256} Not Entered 0.050 
; lordane (alpha) {26261} Not Entered 0.050 

,., 
\ 
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Original Report Date: 

r6g Number: 

9/27/99 

97-R209B cont'd 

North Dakota Department of Health 
Chemistry Division 

Page: 2 

Report Date: 9/27/99 

97-R209B 

r,•===============================================================================================================----=====--==---
1 ~lyte Result Detect Level Units 1 SD (%) Date Time Analyst 

~ns-Nonachtor {26266} Not Entered 0.030 
I rin Ketone {26271} Not Entered 0.050 
1nachlor {26276} Not Entered 0. 150 
Chlorpyrifos {26311} Not Entered 0.050 
r'lazinon {26316} Not Entered 0.050 
I lathion {26326} Not Entered 0. 100 
Parathion Ethyl {26331} Not Entered o. 100 
ryathion Methyl {26336} Not Entered o. 100 
I 1nva I erate {26371} Not Entered 0.250 
Cyanazine {26721} Not Entered 0.200 
f1r-Go CTriallate) {26726} Not Entered 0.040 
! 1eflan (Triflural in) {26731} Not Entered 0.030 
.,,'mazine {26736} Not Entered 1 .25 
Ethalfluralin {26746} Not Entered 0.030 
"lrazine {26811} Not Entered 1.25 
1 fowl {26831} Not Entered 0.050 
Metrabuzine {26941} Not Entered o. 100 
r,tolachlor {26946} Not Entered 0.44 
, 14-D {28616) ND 0.010 ug/g 10/15/97 10:00 Sujit 
Dicantia {28621} ND 0.010 ug/g 10/15/97 10:00 Sujit 
f inoseb {28626} ND 1.00 ug/g 
, \PA {28631} ND 5.DO ug/g 

10/15/97 10:00 Sujit 
10/15/97 10:00 Sujit 

.~rdon {28636} ND 0.010 ug/g 10/15/97 10:00 Sujit 
2,4,5·T {28641} ND 0.010 ug/g 10/15/97 10:00 Sujit 

r'1lvex (2,4,5-TP) {28646} ND 0.02 ug/g 
entachlorophenol {28651) ND 0.500 ug/g 

10/15/97 10:00 Sujit 
10/15/97 10:00 Sujit 

Acifluorfen {28666} ND 0.020 ug/g 10/15/97 10:00 Sujit 
,;,-s Dichlorobenzoic Acid {28671) ND 0.050 ug/g 
; fotnoxyn i l {30601} ND 0.010 ug/g 

10/15/97 10:00 Sujit 
10/15/97 10:00 Sujit 

uichlorprop {30946} ND 0.02 ug/g 10/15/97 10:00 Sujit 
Bentazon {30956} ND 0.05 ug/g 

~1ochlor 1016 {43311> Not Entered 
ochlor 1221 {43321} Not Entered 

10/15/97 10:00 Suj it 

Arochlor 1232 {43331} Not Entered 
ri:ochlor 1242 {43341} Not Entered 
, ochlor 1248 {43351} Not Entered 
Arochlor 1254 {43361} Not Entered 

'lochlor 1260 {43371} Not Entered 
. rochlor 1262 {43381} Not Entered 
,oil Prep-Metal {44516} done 1/ 8/98 11 :07 Dean W 
Soil Prep-Mercury ,., {44519} Prepared 3/11/98 8:00 Carol 

,., 
i 

.., 
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North Dakota Department of Health 

Chemistry Division 
Page: 3 

Original Report Date: 

Oag Number: 

9/27/99 Report Date: 9/27/99 

97-R2098 cont'd 97-R2098 

n:=====~========================================~============================-===========================-------------------------, . 

r 

,., 

~ 
l , 

, 

ND= Not Detected 

NOTE: With the exception of voe analytes # 40000 - 41999, 
weight to weight unit analytes are reported as dry weight. 
Use percent solids data to convert to wet weight if necessary. 

NOTE: This report represents the current state of work in progress. 
Additional analyses may change some of the results reported. 
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~iginal Report Date: 

1_bg Number: 

9/27/99 

97-R2099 

nte Collected: 8/11/97 
te Received: 8/13/97 

Site Code: 389999 

n·te: SAMPLE DUPLICATE LOCATION: 
nments: 384140 

' 

North Dakota Department of Health 
Chemistry Division 

Time Collected: 13:30 
Time Received: 14:00 

Report Date: 

Collected By: Long/Stroup 
Project Code: RLWQ97 

Page: 

9/27/99 

Project: LAKE WATER QUALITY ASSESSMENT 1997 

Approved by: -<~"---'---.'-r"'-'~='--''-'------'-----­
Inorganic 

================================================================================================================================== 
,tfalyte Result Detect Level Units 1 SD C"> Date Time Analyst 

.--------------------------------------------------------------------------------------------------------------------------------
1<Lllninlln (Al) < 1413} 7890 500. ug/g 10. 1/23/98 10:31 Carol 
Manganese (Mn) C 1425} 271. 4.00 ug/g 6.7 1/23/98 10:31 Carol 

,,.on (Fe) C 1426} 13800 500. ug/g 7.4 1/23/98 10:31 Carol 
bpper (Cu) C 1429} 9.47 1.00 ug/g 7.5 1/22/98 10:19 Carol 

Zinc (Zn) C 1430} 38.7 4.00 ug/g 6.7 1/22/98 10:19 Carol 

1riun (Ba) { 1456} 95.7 1.00 ug/g 8.0 1/22/98 10:19 Carol 
romiun (Cr) { 2424) 13.6 ug/g 1/21/98 9:00 Mike 

Arsenic (As) { 2433) 3.97 ug/g 1/21/98 9:00 Mike 

1leniun (Se) { 2434) 0.651 ug/g 1/21/98 9:00 Mike 
dniun (Cd) { 2448} 0.240 ug/g 1/21/98 9:00 Mike 

.• ead (Pb) ( 2482} 7.33 ug/g 1/21/98 9:00 Mike 
Mercury (Hg) C 3480} 0.030 ug/g 9.9 3/10/98 8:00 Carol 

r,:,li~s Content, Ant:.ient C 6620} 47.90 " 10/10/97 13:08 Eric 
ldr,n {26111) Not Entered 0.150 

BHC (Alpha} {26116) Not Entered 0.030 

nHC (Beta) {26121) Not Entered 0.030 
HC (Delta) {26126} Not Entered 0.030 

L indane {26131} Not Entered 0.030 

100 {26141} Not Entered 0.050 
DE {26146} Not Entered 0.050 

..:or {26151} Not Entered 0.050 
Dieldrin {26156} Not Entered 0.040 

!'1ndosul fan {26161) Not Entered 0.050 
lndosulfan II {26166} Not Entered 0.050 
Endosulfan Sulfate {26171} Not Entered 0.050 

,ndrin {26176) Not Entered 0.050 
ndrin Aldehyde {26181) Not Entered 0.050 

~eptachlor {26186) Not Entered 0.030 
Heptachlor Epoxide {26191} Not Entered 0.030 

1ethoxych l or {26196} Not Entered 0.100 
oelon {26201} ND 0.010 ug/g 10/15/97 10:00 Sujit 

Toxaphene {26211} Not Entered 0.250 
"i=hlordane (ganma) {26256} Not Entered 0.050 

thlordane (alpha) {26261} Not Entered 0.050 

,., 
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rginal Report Date: 

~~g Number: 97-R2099 cont'd 

9/27/99 

North Dakota Department of Health 
Chemistry Division 

Page: 2 

Report Date: 9/27/99 

97-R2099 

rt=============================================================================================================================== 
; l yte Result Detect Level Uni ts 1 SD (%) Date Time Analyst 

rtns-Nonachlor {26266} 
. rin Ketone {26271} 

Alachlor {26276} 

~o~pyrifos {26311} 
zmon {26316} 

;,_lath ion {26326} 
Parathion Ethyl (26331} 

r,::athion Methyl {26336} 
valerate {26371} 

Cyanazine c26n1> 
r,:·Go (Triallate) {26726} 

flan (Trifluralin) {26731} 
s,mazine {26736} 
Eth al flural in {26746} 
nrazine {26811) 

owl {26831} 
Metrabuzine {26941} 
l'itolachlor {26946) 

14-D (28616) 
Dicant>a {28621) 

~noseb {28626} 
PA (28631) 

1ordon {28636} 
2,4,5-T {28641} 

r'1 lvex (2,4,5-TP) {28646} 
,ntach lorophenol {28651} 

Acifluorfen {28666) 

'1.5 Dichlorobenzoic Acid {28671) 
, omoxyni l {30601} 

Dichlorprop {30946) 

1ntazon {30956) 
och!or 1016 {43311) 

~rochlor 1221 {43321) 
Arochlor 1232 {43331} 

r,-ochlor 1242 {43341) 
'rochlor 1248 (43351} 

Arochlor 1254 {43361} 

,:ochlor 1260 {43371) 
ochlor 1262 {43381) 

Soil Prep-Metal {44516) 
~oil Prep-Mercury {44519) 

,, 

Not Entered 0.030 
Not Entered 0.050 
Not Entered 0.150 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.100 
Not Entered 0. 100 
Not Entered 0.100 
Not Entered 0.250 
Not Entered 0.200 
Not Entered 0.040 
Not Entered 0.030 
Not Entered 1.25 
Not Entered 0.030 
Not Entered 1.25 
Not Entered 0.050 
Not Entered o. 100 
Not Entered 0.44 
ND 0.010 
ND 0.010 
ND 1.00 
ND 5.00 
ND 0.010 
ND 0.010 
ND 0.02 
ND 0.500 
ND 0.020 
ND 0.050 
ND 0.010 
ND 0.02 
ND 0.05 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
done 
Prepared 

ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 

10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 

1/ 8/98 11:07 
3/11/98 8:00 

Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 

Dean W 
Carol 



r 
r North Dakota Department of Health 

Chemistry Division 
Page: 3 

~ginal Report Date: 9/27/99 Report Date: 9/27/99 

~bg Number: 97-R2099 cont'd 97-R2099 

rt=============================================================================================================================== 

~ 

n 

~ 

~ 

~ 

n 

~ 
I 

n 

1 

ND= Not Detected 

NOTE: 

NOTE: 

With the exception of voe analytes # 40000 - 41999, 
weight to weight unit analytes are reported as dry weight. 
Use percent solids data to convert to wet weight if necessary. 

This report represents the current state of work in progress. 
Additional analyses may change some of the results reported. 
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~iginal Report Date: 9/27/99 

_:og Number: 97-R2100 

nte Collected: 8/12/97 
te Received: 8/13/97 

Site Code: 384151 

North Dakota Department of Health 
Chemistry Division 

Time Collected: 
Time Received: 

9:45 
14:00 

Report Date: 

Collected By: Long/Stroup 
Project Code: RLWCl97 

Page: 

9/27/99 

Project: LAKE WATER QUALITY ASSESSMENT 1997 
fite: UPPER DES LACS 
f i,nme,,ts: 

· N OF HWY 5 1 MILE N OF HWY 5 

) .-::::::::::=:: Approved by: -'-~-· ----""-'-~-...,__'_,_ __ ...::.~---­
<:..: Organic Inorganic 

==========================================================-======================================================================= 

,i:'~~~~~ .................................... ~~~~~~ ....... ~~~~~~.~~~~'. .... ~~'.~~ ........ ~.~~.~~~ ........ ~~~~ .... ~'.~ ...... ~~~~~~~···· 
,.\uninun (All { 1413} 10200 500. ug/g 10. 1/23/98 10:31 carol 
Manganese (Mn) { 1425} 665. 4.00 ug/g 6. 7 1/23/98 10:31 Carol 

Ii-on (Fe) 500. ug/g 7 .4 { 1426} 17900 
1 bpper (Cu) 1.00 ug/g 7 .5 C 1429} 15.4 
Zinc (Zn) 

r,ariU11 (Ba) 

! t,romiun (Cr) 
Arsenic (As) 

,;eleniun (Se) 
r 1aaniun (Cd) 

.ead (Pb) 

Mercury C Hg) 
r,olids Content, Aribient 

ltdri n 
BHC (Alpha) 

,1HC (Beta) 
1 \He (Del tal 

Lindane 
DOD 

1DE 
,OT 
Dieldrin 

nndosulfan 
. ndosulfan 11 

Endosulfan Sulfate 
l'fndrin 
' indri n Aldehyde 

Heptachlor 
Heptachlor Epoxide 

~ethoxychlor 
1ioelon 
Toxaphene 

r,:hlordane (gaD1118) 

Chlordane (alpha) 

{ 1430} 
C 1456} 
C 2424} 
C 2433} 
C 2434} 
{ 2448} 
C 2482} 
{ 3480} 
C 6620} 
{26111} 
{26116} 
(26121} 
(26126} 
{26131} 
{26141} 
{26146} 
{26151} 
{26156} 
{26161} 
{26166} 
{26171} 
{26176} 
{26181} 
{26186} 
{26191} 
{26196} 
{26201} 
{26211} 
{26256} 
{26261} 

61.8 
163. 
23.1 
4.85 
1.56 
0.524 

12.8 
0.060 

17.52 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
NO 
Not Entered 
Not Entered 
Not Entered 

4.00 
1.00 

0.150 
0.030 
0.030 
0.030 
0.030 
0.050 
0.050 
0.050 
0.040 
0.050 
0.050 
0.050 
0.050 
0.050 
0.030 
0.030 
0.100 
0.010 
0.250 
0.050 
0.050 

ug/g 
ug/g 
ug/g 
ug/g 
Ug/g 
ug/g 
ug/g 
ug/g 
% 

ug/g 

6.7 
8.0 

9.9 

1/23/98 10:31 carol 
1/22/98 10:19 Carol 
1/22/98 10: 19 Carol 
1/22/98 10: 19 Carol 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
3/10/98 8:00 Carol 

10/10/97 13:08 Eric 

10/15/97 10:00 Sujit 



r 
n 
Original Report Date: 9/27/99 
r, 
_bg Number: 97-R2100 cont'd 

North Dakota Department of Health 
Chemistry Division 

Page: 2 

Report Date: 9/27/99 

97-R2100 

n:==========================================================================================================-===============-=-=-
alyte Result Detect Level Units 1 SD (%) Date Time Analyst 

nans-Nonachlor 
drin Ketone 

,uachlor 
chlorpyrifos 
nazinon 

,.lath ion 
Parathion Ethyl 
r,rathion Methyl 

nvalerate 
Cyanazine 

~r-Go (Triallate) 
, efl~n (Trifluralin) 
~ ,maZ1ne 

Ethalflural in 
nrazine 

}owl 
Metrabuzine 

rrtolachlor 
4·D 

Dicant>a 

1noseb 
PA 

.:,rdon 
2,4,5-T 

~vex (2,4,5-TP) 
tachlorophenol 

Ac i fluorfen 
'1:5 Dichlorobenzoic Acid 

omoxyni l 
Dichlorprop 
Bentazon 

'1-ochlor 1016 
l.-ochlor 1221 

Arochlor 1232 

1rochlor 1242 
rochlor 1248 

Arochlor 1254 

1rochlor 1260 
rochlor 1262 

' ~oil Prep-Metal 
Soil Prep-Mercury ,., 

,, 

{26266} Not Entered 
{26271} Not Entered 
{26276} Not Entered 
{26311} Not Entered 
{26316} Not Entered 
{26326) Not Entered 
{26331} Not Entered 
{26336) Not Entered 
{26371} Not Entered 
c26n1> Not Entered 
c26n6> Not Entered 
{26731} Not Entered 
{26736) Not Entered 
{26746) Not Entered 
{26811) Not Entered 
{26831) Not Entered 
{26941} Not Entered 
{26946} Not Entered 
{28616} ND 
{28621} ND 
{28626) ND 
{28631) ND 
{28636) ND 
{28641) ND 
{28646) ND 
{28651) ND 
{28666) ND 
{28671) ND 
{30601} ND 
{30946) ND 
{30956} ND 
{43311} Not Entered 
{43321) Not Entered 
{43331} Not Entered 
{43341) Not Entered 
{43351} Not Entered 
{43361} Not Entered 
{43371) Not Entered 
{43381) Not Entered 
{44516} done 
{44519) Prepared 

0.030 
0.050 
0.150 
0.050 
0.050 
0.100 
0.100 
0.100 
0.250 
0.200 
0.040 
0.030 
1.25 
0.030 
1.25 
0.050 
0.100 
0.44 
0.010 ug/g 
0.010 ug/g 
1.00 Ug/g 
5.00 ug/g 
0.010 Ug/g 
0.010 ug/g 
0.02 ug/g 
0.500 ug/g 
0.020 ug/g 
0.050 ug/g 
0.010 ug/g 
0.02 ug/g 
0.05 ug/g 

10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:0D 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 

1/ 8/98 11:07 
3/11/98 8:00 

Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Suj it 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 

Dean W 
Carol 
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Chemistry Division 

Page: 3 

Original Report Date: 9/27/99 

n 
Report Date: 9/27/99 

~)g Number: 97-R2100 cont'd 97-R2100 

r,,=============================================================================================================================== 
! 

n 
! 

n 

~ 
I 

~ 
! 

1 

ND= Not Detected 

NOTE: With the exception of voe analytes # 40000 - 41999, 
weight to weight unit analytes are reported as dry weight. 
Use percent solids data to convert to wet weight if necessary. 

NOTE: This report represents the current state of work in progress. 
Additional analyses may change some of the results reported. 



r 
r 
Original Report Date: 9/27/99 r, 
_bg Number: 97-R2101 

nte Collected: 8/12/97 
te Received: 8/13/97 

Site Code: 384150 

North Dakota Department of Health 
Chemistry Division 

Time Collected: 11 :30 
Time Received: 14:00 

,1te: UPPER DES LACS 
; tnments: 

- DEEPEST 1/2 MILE ABOVE DAM 

Page: 

Report Date: 9/27/99 

Collected By: Long/Stroup 
Project Code: RLWQ97 
Project: LAKE WATER QUALITY ASSESSMENT 1997 

,,-------------~----------------------------------------------------------------------------------------------------

n,-.m ~' L!@l>~ .. ~,oo~, ~ 
J , Organic Inorganic 

====================================-===---=----=--=-==--------======================================================-==----------
r'falyte Result Detect Level Units 1 SD (%) Date Time Analyst 

--------------------------------------------------------------------------------------------------------------------------------. ; 

.. luninun (Al) { 1413} 11600 500. ug/g 10. 1/23/98 10:31 Carol 
Manganese (Mn) { 1425} 547. 4.00 ug/g 6.7 1/23/98 10:31 Carol 

rt;(Fe) { 1426} 18100 500. ug/g 7.4 1/23/98 10:31 Carol 
r (Cu) C 1429} 14.3 1.00 ug/g 7.5 1/22/98 10: 19 Carol 

Zinc (Zn) C 1430} 58.9 4.00 ug/g 6.7 1/22/98 10: 19 carol 

r,ri'"".' (Ba) { 1456} 128. 1.00 ug/g 8.0 1/22/98 10: 19 Carol 
: 11rom1un (Cr) C 2424} 18.6 ug/g 1/21/98 9:00 Hike 
Arsenic (As) C 2433} 4.24 ug/g 1/21/98 9:00 Mike 

~leniun (Se) { 2434} 1.19 ug/g 1/21/98 9:00 Hike 
dniun (Cd) { 2448} 0.426 ug/g 1/21/98 9:00 Hike 

.ead (Pb) < 2482} 10.1 ug/g 1/21/98 9:00 Hike 
Mercury (Hg) < 3480} 0.040 ug/g 9.9 3/10/98 8:00 Carol 

~lids Content, Ambient C 6620} 25.50 % 10/10/97 13:08 Eric 
drin {26111) Not Entered 0.150 

BHC (Alpha) {26116) Not Entered 0.030 

r,:~ (Beta) {26121) Not Entered 0.030 
(Delta) {26126) Not Entered 0.030 

Lindane {26131) Not Entered 0.030 

i~ {26141) Not Entered 0.050 
{26146} Not Entered 0.050 

.bT {26151} Not Entered 0.050 
Dieldrin {26156} Not Entered 0.040 

nndosulfan (26161} Not Entered 0.050 
ndosulfan II {26166} Not Entered 0.050 

Endosulfan Sulfate {26171} Not Entered 0.050 

,ndrin {26176) Not Entered 0.050 
ndrin Aldehyde {26181} Not Entered 0.050 

rleptachlor {26186} Not Entered 0.030 
Heptachlor Epoxide {26191} Not Entered 0.030 

1ethoxychlor {26196} Not Entered 0.100 
oelon {26201} ND 0.010 ug/g 10/15/97 10:00 Sujit 

Toxaphene {26211} Not Entered 0.250 
r'lhlordane (ganma) {26256} Not Entered 0.050 

hlordane (alpha) {26261) Not Entered 0.050 

r, 
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~iginal Report Date: 9/27/99 

'.u'og Number: 97-R2101 cont'd 

North Dakota Department of Health 
Chemistry Division 

Page: 2 

Report Date: 9/27/99 

97-R2101 

n:=============================================================================================================================== 
lyte Result Detect Level Units 1 SD (%) Date Time Analyst 

n:ns·Nonachlor {26266} 

1 
. rin Ketone {26271} 

Alachlor {26276} 

~lo~pyri fos {26311} 
azmon {26316} 

' ... ~lathion {26326} 
Parathion Ethyl {26331} 

r,,rathion Methyl {26336} 
!,nvalerate {26371} 

Cyanazine {26721} 

~r-Go (TriallateJ {26726} 
eflan (Trifluralin) {26731) 

Simazine {26736} 
Ethal flural in {26746} 

11razine {26811} 
. , owl {26831} 
Metrabuzine {26941} 

rt,tolachlor {26946} 
.,4-D {28616} 

Dicamba {28621} 

'i:noseb {28626} 
PA {28631} 

,ordon {28636} 
2,4,5-T {28641} 

'1i Lvex (2,4,5-TP) {28646} 
bntachlorophenol {28651} 

Acifluorfen {28666} 
~5 Dichlorobenzoic Acid {28671} 

omoxyni l {30601} 
Dichlorprop {30946} 

"entazon {30956} 
rochlor 1016 {43311} 

Jrochlar 1221 {43321} 
Arochlor 1232 {43331} 

1rochlor 1242 {43341} 
rochlor 1248 {43351} 

Arochlor 1254 {43361} 

,irochlor 1260 {43371} 
rochlor 1262 {43381} 
' Soil Prep-Metal (44516} 

,;oil Prep-Mercury {44519} 

' 

~ 

., 

Not Entered 0.030 
Not Entered 0.050 
Not Entered 0.150 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.100 
Not Entered 0.100 
Nat Entered 0.100 
Nat Entered 0.250 
Not Entered 0.200 
Not Entered 0.040 
Not Entered 0.030 
Not Entered 1.25 
Not Entered 0.030 
Not Entered 1.25 
Not Entered 0.050 
Not Entered 0.100 
Not Entered 0.44 
NO 0.010 
ND 0.010 
ND 1.00 
ND 5.00 
ND 0.010 
ND 0.010 
ND 0.02 
ND 0.500 
ND 0.020 
ND 0.050 
ND 0.010 
ND 0.02 
ND 0.05 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
done 
Prepared 

ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 

10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/t5/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 

1/ 8/98 11:07 
3/11/98 8:00 

Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Suj it 

Dean W 
Carol 
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',Jog Number: 97-R2101 cont'd 97-R2101 

fl'================================================================================================================================ 

ND= Not Detected 

n 
j I NOTE: With the exception of voe analytes # 40000 - 41999, 

weight to weight unit analytes are reported as dry weight. 
Use percent solids data to convert to wet weight if necessary. 

NOTE: This report represents the current state of work in progress. 
r 

Additional analyses may change some of the results reported. 
r, 
! ' 
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n 
~iginal Report Date: 

~Sg Number: 97-R2102 

9/27/99 

North Dakota Department of Health 
Chemistry Division 

Time Collected: 14:00 
Time Received: 14:00 

Report Date: 

Collected By: Long/Stroup 
Project Code: RLWQ97 

Page: 

9/27/99 

f'1,:e Collected: 8/12/97 
f ke Received: 8/13/97 
Site Code: 384142 Project: LAKE WATER QUALITY ASSESSMENT 1997 
f'tte: LAKE DARLING· S OF GRANO XING 1 Ml N OF GREEN CROSSING 

r r""'nts: 

r, d 
~roved by: ___ UJ/_~...;....__---.,...._'fuir_nic 

Inorganic 

--------------------------------=--=======------------------=--======================---===============---==----------============ 
f1alyte Result Detect Level Units 1 SD (%) Date Time Analyst 

1 1--------------------------------------------------------------------------------------------------------------------------------
Aluninun (Al) { 1413} 19500 500. ug/g 10. 1/23/98 10:31 Carol 
Manganese (Mn) { 1425} 564. 4.00 ug/g 6. 7 1/23/98 10:31 Carol 
Mon (Fe) 500. ug/g 7.4 ( 1426} 26000 
; \pper (Cu) 1.00 ug/g 7.5 < 1429} 17.7 
Zinc (Zn) 4.00 ug/g 6. 7 { 1430} 74.0 

1riun (Ba) 
. romiun (Cr) 

Arsenic (As) 

ffleniun (Se) 
; raniun (Cd) 
.• ead (Pb) 
Mercury (Hg) 

r'\1 ids Content, 
• ldrin 
BHC (Alpha) ,~ :~::::, 
L indane 

1; 
Dieldrin 

Mndosulfan I 

Ambient 

· hlosul fan I I 
Endosulfan Sulfate 

ri:::~:~ Aldehyde 
Heptachlor 
Heptachlor Epoxide 

,ethoxychlor 
.. oelon 
Toxaphene 

nhlordane (ga1111111) 

hlordane (alpha) 

1 

< 1456} 
< 2424} 
< 2433} 
< 2434} 
< 2448} 
< 2482} 
{ 3480} 
< 6620} 
{26111} 
(26116} 
(26121} 
{26126} 
{26131} 
{26141} 
(26146} 
(26151} 
{26156} 
{26161} 
{26166} 
{26171} 
{26176} 
{26181} 
{26186} 
(26191} 
{26196} 
{26201} 
(26211} 
(26256} 
{26261} 

182. 
38.7 
3.87 
1.02 
0.475 

13.2 
0.040 

34.11 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
ND 
Not Entered 
Not Entered 
Not Entered 

1.00 ug/g 8.0 
ug/g 

0.150 
0.030 
0.030 
0.030 
0.030 
0.050 
0.050 
0.050 
0.040 
D.D50 
0.050 
0.050 
0.050 
0.050 
0.030 
0.030 
0. 100 
0.010 
0.250 
0.050 
0.050 

ug/g 
Ug/g 
ug/g 
ug/g 
ug/g 
% 

ug/g 

9.9 

1/23/98 10:31 Carol 
1/22/98 10:19 Carol 
1/22/98 10:19 Carol 
1/22/98 10: 19 Carol 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
3/10/98 8:00 Carol 

10/10/97 13:08 Eric 

10/15/97 10:00 Sujit 
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r\"iginal Report Date: 

·..:.og Number: 

9/27/99 

97-R2102 cont'd 

North Dakota Department of Health 
Chemistry Division 

Page: 2 

Report Date: 9/27/99 

97-R2102 

ri================================================================================================================================= 
' lnalyte Result Detect Level Units 1 SO (%) Date Time Analyst 

~rans-Nonachlor {26266} Not Entered 0.030 
ndrin Ketone {26271} Not Entered 0.050 

Alachlor {26276} Not Entered 0.150 
Chlorpyrifos {26311} Not Entered 0.050 

niazin~n {26316} Not Entered 0.050 
.,alath1on {26326} Not Entered 0.100 
Parathion Ethyl {26331} Not Entered 0. 100 

narathion Methyl {26336} Not Entered 0.100 
envalerate {26371} Not Entered 0.250 

Cyanazine <26nn Not Entered 0.200 

n•r·Go (Trial late) {26726} Not Entered 0.040 
reflan (Trifluralin) {26731) Not Entered 0.030 

Sfoiazine {26736} Not Entered 1.25 
Ethal flural in {26746} Not Entered 0.030 

~trazine {26811} Not Entered 1.25 
rowl {26831} Not Entered 0.050 

Metrabuzine {26941} Not Entered 0.100 
,etolach lor {26946} Not Entered 0.44 

,4-0 {28616} NO 0.010 ug/g 10/15/97 10:00 Sujit 
Dicaotia {28621} NO 0.010 ug/g 10/15/97 10:00 Sujit 

1inoseb {28626} NO 1.00 ug/g 
CPA {28631} ND 5.00 ug/g 

10/15/97 10:00 Sujit 
10/15/97 10:00 Sujit 

rordon {28636} ND 0.010 ug/g 10/15/97 10:00 Sujit 
2,4,5-T {28641) ND 0.010 ug/g 10/15/97 10:00 Sujit 

"cilvex (2,4,5-TP) {28646} ND 0.02 ug/g 
entachlorophenol {28651) ND 0.500 ug/g 

10/15/97 10:00 Sujit 
10/15/97 10:00 Sujit 

Acifluorfen {28666} ND 0.020 ug/g 10/15/97 10:00 Sujit 
r-t·5 Oichlorobenzoic Acid {28671} 0.050 ug/g 

romoxyni l {30601} ND 0.010 ug/g 
10/15/97 10:00 Sujit 
10/15/97 10:00 Sujit 

Dichlorprop {30946} ND 0.02 ug/g 10/15/97 10:00 Suj it 

1entazon {30956} ND 0.05 ug/g 
roch Lor 1016 {43311} Not Entered 
rochlor 1221 {43321} Not Entered 

10/15/97 10:00 Sujit 

Arochlor 1232 {43331} Not Entered 

1rochlor 1242 {43341} Not Entered 
rochlor 1248 {43351} Not Entered 

Arochlor 1254 {43361} Not Entered 

1rochlor 1260 {43371} Not Entered 
Arochlor 1262 {43381} Not Entered 
Soil Prep-Metal {44516} done 1/ 8/98 11:07 oean II 

,,Soil Prep-Mercury {44519} Prepared 3/11/98 8:00 carol 

' 

,., 

1 
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97-R2102 

r1==========================================================================================================================-===== 
I ', 

n 
I 

n 
,, 
,, 

' ' 

n 
,., . 
,., 

'"" I 

1 

1 
,, 

' 
' 

1 

,., 
' 

1 

ND= Not Detected 

NOTE: With the exception of voe analytes # 40000 - 41999, 
weight to weight unit analytes are reported as dry weight. 
Use percent solids data to convert to wet weight if necessary. 

NOTE: This report represents the current state of work in progress. 
Additional analyses may change some of the results reported. 
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9/27/99 ~iginal Report Date: 

' ... bg Number: 97-R2103 

r1te Collected: 8/12/97 
1 lte Received: 8/13/97 
Site Code: 384141 

North Dakota Department of Health 
Chemistry Division 

Time Collected: 15:00 
Time Received: 14:00 

Report Date: 

Collected By: Long/Stroup 
Project Code: RLWQ97 

Page: 

9/27/99 

Project: LAKE WATER QUALITY ASSESSMENT 1997 

nte: LAKE DARLING - S OF GRANO XING 2 Ml S OF GRANO CROSSING 
11111ents: 

n 

~roved by: 
Organic 

Approved by: -~----"----'~'--'"-.._.=--'"--"''---.....---­
krgani c 

=======================================-========================================================================================== 

~~'.~~~------------------------------------~~~~'.~-------~~~~~~-~~:~'.----~~'.~~--------'.-~~-~~~--------~~~~----~'.~------~~~'.~~~----
Alllllinun (All C 1413} 9680 500. ug/g 10. 1/23/98 1D:31 Carol 
Manganese (Mn) C 1425} 

~on (Fe) C 1426} 
pper (Cu) C 1429} 

Zinc (Zn) C 1430} 

1riun (Ba) C 1456) 
romiun (Cr) C 2424) 

Arsenic (As) C 2433) 

~leniun (Se) C 2434) 
j <*nillll (Cd) { 2448} 
Lead (Pb) C 2482) 
Mercury (Hg) C 3480) 
;pl ids Content, Anbient C 6620} 

\drin {26111} 
BHC (Alpha) (26116) 1c (Beta) {26121} 

C (Del ta) {26126} 
Lindane {26131} ,~ {26141} 

{26146} 
T {26151} 

Oieldrin {26156} 

n,.iosulfan {26161} 
hdosul fan ll {26166} 

Endosulfan Sulfate {26171} 

~rin {26176) 
rin Aldehyde {26181) 

Heptachlor {26186) 
~eptachlor Epoxide {26191} 

ethoxychlor {26196} 
.1oelon {26201} 
Toxaphene {26211} 

nhlordane (garrma) {26256} 
hlordane (alpha) {26261} 

,., 

872. 4.00 
19500 500. 

14.7 1.00 
56.8 4.00 

166. 1.00 
18.0 
4.10 
0.818 
0.425 

11.6 
0.030 

31.85 
Not Entered 0.150 
Not Entered 0.030 
Not Entered 0.030 
Not Entered 0.030 
Not Entered 0.030 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.040 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.030 
Not Entered 0.030 
Not Entered 0.100 
ND 0.010 
Not Entered 0.250 
Not Entered 0.050 
Not Entered 0.050 

ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
% 

ug/g 

6.7 
7.4 
7.5 
6.7 
8.0 

9.9 

1/23/98 10:31 Carol 
1/23/98 10:31 Carol 
1/22/98 10:19 Carol 
1/22/98 10:19 Carol 
1/22/98 10: 19 Carol 
1/21/98 9:00 Mike 
1/21/98 9:00 Mike 

1/21/98 9:00 Mike 

1/21/98 9:00 Mike 
1/21/98 9:00 Mike 
3/10/98 8:00 carol 

10/10/97 13:08 Eric 

10/15/97 10:00 Sujit 
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97-R2103 

n=============================================================================================================================== 
J l yte Result Detect Level Uni ts 1 SD (%) Date Time Analyst 

rtns·Nonachlor {26266} 
rin Ketone {26271} 

Alachlor {26276} 

no~pyrifos {26311} 
z1non {26316} 
athion {26326} 

Parathion Ethyl {26331} 

ri;athion Methyl {26336} 
valerate {26371} 

Cyanazine {26721} 
~-Go (Triallate) {26726} 

flan (Trifluralin) {26731} 
Simazine {26736} 

~al~luralin {26746} 
azrne {26811} 
wl {26831} 

Metrabuzine (26941} 

,:olachlor (26946} 
-o {28616} 

Dicamba {28621} 

nnoseb {28626} 
PA {28631} 

1ordon {28636} 
2 4,5-T {28641} 
filvex (2,4,5-TPl {28646} 
, lntachlorophenol {28651} 
Acifluorfen {28666} 

~5 Dichlorobenzoic Acid {28671} 
omoxyni l {30601} 

Dichlorprop (30946} 

,ntazon {30956} 
ochlor 1016 (43311} 

Arochlor 1221 (43321} 
Arochlor 1232 (43331} 
nochlor 1242 (43341} 

\ochlor 1248 {43351} 
Arochlor 1254 {43361} 

,ochlor 1260 (43371} 
ochlor 1262 {43381} 

Soil Prep-Metal (44516} 

~ii 
Prep-Mercury {44519} 

"i 
t 

~ 

Not Entered 0.030 
Not Entered 0.050 
Not Entered 0. 150 
Not Entered 0.050 
Not Entered 0.050 
Not Entered 0.100 
Not Entered 0.100 
Not Entered 0.100 
Not Entered 0.250 
Not Entered 0.200 
Not Entered 0.040 
Not Entered 0.030 
Not Entered 1.25 
Not Entered 0.030 
Not Entered 1.25 
Not Entered 0.050 
Not Entered 0.100 
Not Entered 0.44 
ND 0.010 
ND 0.010 
ND 1.00 
ND 5.00 
ND 0.010 
ND 0.010 
ND 0.02 
ND 0.500 
ND 0.020 
ND 0.050 
ND 0.010 
ND 0.02 
ND 0.05 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
Not Entered 
done 
Prepared 

Ug/g 

ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 

10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 
10/15/97 10:00 

1/ 8/98 11:07 
3/11/98 8:00 

Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 
Sujit 

Dean W 
Carol 
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9/27/99 Report Date: 9/27/99 
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fl'=============================================================================================================================== 

r 
r 
r 
n 
r 
n 
n 
r 
n 
n 
n 
n 
r 
r 
r 

ND= Not Detected 

NOTE: With the exception of voe analytes # 40000 - 41999, 
weight to weight unit analytes are reported as dry weight. 
Use percent solids data to convert to wet weight if necessary. 

NOTE: This report represents the current state of work in progress. 
Additional analyses may change some of the results reported. 


