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ABSTRACT

Renwick Reservoir, on the Tongue River near Cavalier, North
Dakota, was constructed in 1962 as part of a flood control project. The
cost at completion was about $350,000. The reservoir was built
assuming a 50-year life expectancy. North Dakota's W ater Quality
Assessment Plan concludes that sediment accumulation has already
diminished storage capacity and negatively affected recreational uses.
Primary problems include pollutants consisting of nutrients, sediment
accumulation, turbid water and organic enrichment. Forty-one percent
of the sediments deposited are in the newly-formed riparian wetland at
the headwaters of the reservoir. This problem illustrates a need to
characterize wetlands in reservoirs. Sediment samples collected
throughout the wetland were analyzed by the North Dakota State Health
Department (NDSHD) for nitrate and nitrite, ammonia, and phosphate
content. Textural analysis was also conducted. Piezometers were
designed and installed in the wetland to monitor ground water
movement. Stream gaging and water sampling were conducted one mile
upstream from the reservoir to determine the volume and quality of
water entering the reservoir. Nutrient content was determined from the
water samples by the NDSHD. Textural analyses revealed that wetland
sediments are silty clays and clayey silts with a variably low sand
content. Sediment sample nitrate/nitrite levels were found to be greatest
near the reservoir. Ammonia concentrations were greatest in the middle
and bottom sections of the 1 meter long cores, probably reflecting active
denitrification and anaerobic conditions. Phosphate levels are consistent

throughout the wetland. Hydraulic head measured in the piezometers



indicate upward ground water movement in the wetland. This suggests
that nutrients can be released from wetland sediments into the reservoir
and may exacerbate eutrophication. River discharge was found to be
greatest during spring runoff and seems to be affected by precipitation
only in the late summer and fall when evapotranspiration rates have
diminished. Nutrient concentrations are elevated during periods of
greatest river discharge. This indicates that spring runoff and

evapotranspiration may be important factors that control nutrient load.



INTRODUCTION

A wetland is defined as having the water table at, near, or above the
land surface or which is saturated for a long enough period to promote wetland
or aquatic processes as indicated by hydric soils, hydrophilic vegetation, and
various kinds of biological activity which are adapted to the wet environment
(Tarnocai, 1979). Their boundaries are part of a continuum of physical and
functional characters, and may expand or contract over time depending on
factors such as average annual precipitation, evapotranspiration and
modifications to the watershed (Kent, 1994). They encompass a variety of
different biotic communities and serve many important purposes including
flood and erosion control and water purification. The purpose of this project
was to characterize the sediments and groundwater movement in the recently
formed riparian wetland in the headwaters of the Renwick Reservoir.

The Renwick Dam and Reservoir are in Pembina County, North
Dakota, on the Tongue River about six miles west of Cavalier (Figure 1).
Renwick Reservoir was constructed in 1962 by the Soil Conservation Service
(SCS) as part of a Flood Control Watershed Project on the Tongue River
(USDA SCS, 1992). Icelandic State Park has since been developed on the
reservoir and surrounding land. The dam and reservoir are owned and
operated by the North Dakota Park Service for recreational purposes. The
reservoir also serves as a back-up water supply for the city of Cavalier. The
Icelandic Aquifer which underlies the reservoir serves as the main source of

water for Cavalier and the surrounding areas (USDA SCS, 1992).
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Figure 1. Location of the Renwick watershed and Renwick dam (From USDA
SCS, 1992).



PROBLEM STATEMENT

In 1991 an Environmental Protection Agency demonstration project
proposal was initiated by the Red River Resource, Conservation and
Development Council, Soil Conservation Service and many other local
sponsors. The proposal was approved by the EPA for funding through Section
319 of the Clean Water Act. This proposal was initiated to reduce nonpoint
source pollution in the reservoir. North Dakota's Section 319 Water Quality
Assessment Plan (1991) identifies the primary impairments to the Renwick
Reservoir as pollutants consisting of nutrients, turbidity, organic enrichment,
and suspended solids. This impairs cool water fisheries, recreation, domestic
water supply, and agricultural use of the reservoir (319 Proposal, 1991). A
1990 sediment survey by the SCS on Lake Renwick showed that 96.5 acre-feet
of sediment had accumulated in the reservoir since 1962 (Figure 2). This
averaged about 118 tons per year of sediment delivery from each square mile
of contributing drainage area (total drainage area contributing to the Renwick
is about 44 square miles). Most sediments had been contributed by poorly
managed cropland and from intensely farmed drainageways (USDA SCS,
1992). Cropland makes up about 90 percent of the land use in the Renwick

watershed.

Objective

The objective of this study was to determine if nutrients and sediments
from the Tongue River are trapped in the wetland and to characterize recent
sediments that underlie the area. This required the collection of field and

laboratory data on the interaction between the wetland, river and reservoir.



Figure 2. Contours of sediment thickness in the Renwick Reservoir (1990 Survey) (From USDA SCS, 1992).
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Field tests in the wetland and surrounding areas provided data. Water
quality analysis was performed by the North Dakota State Health Department
(NDSHD) on water samples taken from the Tongue River one mile west of the
reservoir. NDSHD data where used for characterizing ammonia, phosphate,
nitrate, and nitrite levels in water entering the reservoir. Discharge of the
Tongue River was measured at the same site using stream gaging equipment.
Precipitation data for 1995 in Cavalier, North Dakota was received from the
North Dakota State University Department of Soil Science and the National
Oceanic and Atmospheric Association. Analysis of discharge, water quality,
and precipitation data provide a rough estimation of sediment and nutrient
load transported into the wetland during 1995.

Sediment samples were taken along three traverses in the wetland with a
Modified Livingston Corer. The core samples were characterized according to
size, distribution, and type and provides information about the conditions in
which these sediments were deposited. The samples were also analyzed for
nutrient content by the NDSHD. Comparison of the nutrient content in the
sediments to the estimated nutrient load being brought in by the Tongue River
shows what nutrients are immobilized within the wetland.

Piezometer nests were designed and installed in the wetland to
characterize the movement of groundwater. Nests were installed near the
mouth of the river, in the center of the wetland, and near the reservoir. Each
nest consisted of four piezometers placed at varying depths. This provided a

means of measuring pH and electrical conductivity of the pore water.



PREVIOUS WORK

The Renwick Dam Reservoir Sedimentation Study Report and the Red
River Resource Conservation and Development Council 319 Proposal were
used in analyzing the data contained in this thesis. The Sedimentation Study
Report of Renwick Reservoir was completed in 1992 by the U. S. Department
of Agriculture Soil Conservation Service in Bismarck, North Dakota (USDA
SCS, 1992). This survey gives general information on the reservoir and
describes the reservoir basin. It also documents the total amount of acre-feet
of sediment that have been transported into the reservoir since it was
constructed in 1962. Average annual sediment delivery per year from each
square mile of contributing drainage area was calculated and sediment
thickness is mapped throughout the reservoir. The Red River
RC QD 319 Proposal (319 Proposal, 1991) covers three surface-water
hydrologic units, including the Renwick Watershed, and the Icelandic Aquifer.
It provides background information on the area and documents crop
management procedures that may be voluntarily used along the Tongue River

upstream from the Renwick Reservoir.

METHODS, MATERIALS and SOURCES of DATA

Stream Gaging

To determine the discharge and estimated sediment load, stream gaging
was performed on the Tongue River one mile west (upstream) of the reservoir
(Figure 3) from March 4th to October 29th, 1995. Discharge measurements

for the remaining part of the year were estimated using the data collected.
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U. S. Geological Survey protocol was followed. During the spring thaw, March
and April, when the stream was deep and discharge was great, a AA type meter
and bridge board were used for gaging. During the rest of the year, a pygmy
meter and wading rod were used (see Figures 4 and 5). This stream gaging
equipment consists of a top-setting wading rod which sets the position of the
Price pigmy current meter at the proper depth in the stream. The top-setting
rod has a 1/2-inch hexagonal main rod for measuring depth and a 3/8-inch
diameter round rod for setting the position of the current meter (Buchanan
and Somers, 1973). The rod was placed in the stream so the base plate rests
on the streambed, and the depth of the water was read on the graduated main
rod. When the setting rod was adjusted to read the depth of the water, the
meter was positioned automatically to 60% of the depth below the surface.
The mean velocity was measured at this position only if the total depth of the
stream was less than 2.5 feet. If the total depth was greater than 2.5 feet,
velocity readings were taken at 20% and 80% of the depth below the surface.
The average of these two readings was the mean velocity of the stream.
Velocity was calculated by counting the number of revolutions the meter rotor
makes during a measured interval of time. A rating table for the pigmy meter,
established by the National Bureau of Standards, was used to determine a
velocitv measurement in ft/sec based on the number of revolutions over time.
Velocities were measured at a predetermined interval (0.5 feet) across the
stream channel. The total discharge of the stream was determined by
summing the products of the partial areas of the stream cross-section and their

respective average velocities (Buchanan and Somers, 1973).
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4a. The Tongue River during spring thaw (picture taken at stream gaging site).

4b. The Tongue River during late summer (picture taken at stream gaging site).

Figure 4



13



14

Sediment Sampling and Analysis

Sediment samples in the riparian wetland were collected using a
Modified Livingston Corer while winter ice remained on the reservoir. Three
traverses across the area were used to give a cross-section of the sediments
(Figures 3 and 6). Traverse A is near the mouth of the river, traverse B is in
the center of the wetland, and traverse C is near the reservoir. Four holes
along each traverse were drilled using an ice auger and core samples were
taken. The coring device consists of a steel coring tube that extracts cores one
meter long (see Figure 7). The tube is equipped with a serrated cutting edge
for cutting through undecomposed fibers and roots. A piston inside the tube
consists of two rubber stoppers that can be tightened against the tube and a
steel point. A cable is tied to the piston and as the tube is forced into the
sediments, the piston is simultaneously pulled up to create suction and
subsequently assure better recovery. After the core was recovered it was cut
into 5 cm sample sections, bagged, labeled, and stored in a freezer at -15°C
until analysis could be done (see Figure 8).

A total of twelve one-meter long cores were extracted. A sediment
sample from the top, middle, and bottom section of each core was used for
analysis. This was thought to be the best way to represent the wetland
sediments. Thirty-six representative sediment samples were shipped in dry ice
to the North Dakota State Health Department Water Quality Division where
they were analyzed. Nutrients tested were ammonia, total phosphate, and
nitrate plus nitrite. Soil sample extraction used the protocol described in
USGS TWRI, Book 5, Ch.l, 1989. The analytical technique used for analysis
of ammonia was colorimetric, automated, phenate (EPA 350.1). The

analytical technique used for analysis of phosphate was colorimetric,



Figure 6. Location of traverses A, B and C in wetland (From ND Park Service,
Icelandic State Park aerial photo, Section 9, 10 and 15, T.161N., R.55W,
KBM Inc., Grand Forks, ND, 1986).
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Figure 7. Modified Livingston Corer and extracted sample (one meter long).

mm

Figure 8. Cutting core into 5 cm sections.
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automated, block digestor, AA numerical 1l (EPA 365.4). The analytical
technique used for analysis of nitrate/nitrite was colorimetric, automated,

cadmium reduction (EPA 353.2).

Grain Size Analysis

Thirty-six different representative sediment core samples were
characterized by using an American Standard Testing Materials texture
analysis procedure. This procedure involved air drying then desegregating the
sample until the pieces were approximately 15mm or smaller. Approximately
45 grams of a sample were weighed and put in a pint jar where it was soaked
overnight in 125ml of 4% Calgon solution. A test cylinder of 125ml 4%
Calgon solution was prepared to determine the hydrometer weight of the
Calgon (4-4.5 grams). After soaking, the sample was put in a mechanical
analysis stirrer with some distilled water and agitated for 1-2 minutes. The
sample was then transferred into a settling cylinder. The cylinder was topped
off with distilled water and agitated for about 45 seconds with a rubber
stopper. The sample was left to settle for approximately 2.5 hours. The
hydrometer reading minus the test Calgon reading was recorded obtain the
clay weight. The sample was then wet sieved and the sand returned to the
soaking beaker. It was dried overnight in an oven at 100°C. The sample was
then put on the Ro-Tap mechanical shaker for 10 minutes with No.l0(12mm),
No. 18( 1mm), and No0.230(63microns) sieves. Sand weight was recorded;
there was no gravel fraction so all weight not accounted for by the sand and

clay was considered to be silt.
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Groundwater Flow

In August of 1995 piezometers were designed and nests were manually
installed along each traverse to measure hydraulic head, pH and electrical
conductivity. Nest A was installed near the mouth of the Tongue River, nest B
near the center of the wetland, and nest C near the reservoir (Figure 9). Water
levels measured in the piezometers were used to define the groundwater flow
conditions.

Piezometers consisted of a 10 foot length of 1/2 inch cpvc pipe with
holes drilled in the bottom foot of the pipe to allow groundwater to infiltrate.
It was then wrapped with landscaping fabric creating a screen to prevent
sediment from plugging the holes, taped with electrical tape, and capped off at
the bottom. The piezometer was placed inside a 1 1/4 inch pvc pipe casing.
Holes were also drilled in the bottom foot of the casing and a steel drive point
installed in the end (see Figure 10). Holding the piezometer and casing
upright, two feet of pea rock were added to form the filter. Three feet of
bentonite powder were placed inside the casing above the pea rock to seal the
filter and screen.

Twelve piezometer assemblies were constructed and driven into the
wetland sediments using a fence post driver (see Figure 11). Three nests
consisting of four piezometers each were completed. Within each nest a
piezometer was installed from 1to 2 feet, 2 to 3 feet, 4 to 5 feet, and 6 to 7
feet below the surface (see Figure 12a).

W ater level measurements relative to the lake level were taken twice
using a tape measure, meter stick, and battery operated water-level probe (see
Figure 12b). Only the second measurement event provided more accurate

results due to greater instrument precision; these data are presented in this



Figure 9. Location of piezometer nests installed in wetland, designated by an
X (From ND Park Service, Icelandic State Park aerial photo, Section 9, 10 and
15, T.161N., R.55W, KBM Inc., Grand Forks, ND, 1986).
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Figure 10. Piezometers and their casings.

Figure 11. Henry Duray (Icelandic State Park Manager) and Andrew Duray helping to
install piezometers.
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12a. Nest A near the mouth of the river.

12b. Water level probe is used to measure water levels in the piezometers.

Figure 12
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study. A peristaltic pump was used to obtain water samples from each of the
piezometers and a Hydac meter was used to determine pH, conductivity and

temperature of the samples.

Sources of Data

Sources of data include: :.) raw field data ( discharge measurements and
piezometer readings) collected from March 4th to October 29th, 1995, 2.)
Red River RC & D 1991 319 Proposal, 3.) the Soil Conservation Service
Renwick Dam Reservoir Sedimentation Study Report (1992), 4.) water
quality and sediment sample analysis reports from the North Dakota State
Health Department and Consolidated Laboratories, and 5.) precipitation data
from the NDSU Soil Science Department and the National Atmospheric and

Oceanic Association

RESULTS

Grain Size Analysis

Textural analysis results (Appendix A) obtained for traverse A, traverse
B, and traverse C are plotted on ternary diagrams (Figures 13, 14 and 15).
Sand, silt and clay percentages are tabulated at the bottom of each figure.
Results show a mean grain size of a silty-clay to silty-clay loam. Sand
concentrations are generally low and range from 0 to 48 percent, with only a
few samples containing percentages in the upper range. Sand concentrations
are highest in the top layer of traverse A (triangles, Figure 13). Samples taken

from traverse B have the highest sand concentration in the bottom layer of the
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Figure 13. Ternary diagram showing
percentages of sand, silt, and clay
found in sediment samples taken from

traverse A.

Percent sand

<

Al, Top .
27% sand. 58% silt, 14% clay

Al, Middle u
0% sand. 61% silt, 39% clay

Al, Bottom .
0% sand. 58% silt, 42% clay

A2, Top ¢
4% sand, 83% silt, 13% clay

A2, Middle ]
5% sand, 81% silt, 14% clay

A2, Bottom .

Traverse A

Near Mouth of River

A3, Top

15% sand, 68% silt, 17% clay
A3, Middle

1% sand, 76% silt, 22% clay
A3, Bottom

2% sand, 68% silt, 30% clay
A4, Top

17% sand, 76% silt, 7% clay
A4, Middle

0% sand, 58% silt, 41% clay
A4, Bottom

Grain-Size Analysis



Figure 14. Ternary diagram showing
percentages of sand, silt, and clay
found in sediment samples taken from

traverse B.

BIl, Top

3% sand, 39% silt, 58% clay
Bl, Middle

0% sand, 52% silt, 48% clay
Bl, Bottom

35% sand, 57% silt, 8% clay
B2, Top

3% sand, 55% silt, 42% clay
B2, Middle

0% sand, 56% silt, 43% clay
B2, Bottom
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Traverse B
Center of Wetland

B3, Top

7% sand, 80% silt, 13% clay
B3, Middle

0% sand, 46% silt, 54% clay
B3, Bottom

0% sand, 59% silt, 41% clay
B4, Top

25% sand, 66% silt, 9% clay
B4, Middle

0% sand, 55% silt, 44% clay
B4, Bottom

Grain-Size Analysis
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Figure 15. Ternary diagram showing
percentages of sand, silt, and clay

rages Traverse C
found in sediment samples taken from

traverse C. Near Reservoir

Cl, Top

3% sand, 79% silt, 18% clay
Cl, Middle

1% sand. 62% silt, 37% clay
Cl, Bottom

0% sand. 48% silt, 52% clay
C2, Top

8% sand. 74% silt, 18% clay
C2, Middle

1% sand, 72% silt, 27% clay
C2, Bottom

C3, Top

11% sand. 75% silt, 14% clay
C3, Middle

0% sand, 57% silt, 42% clay

C3, Bottom

0% sand, 61% silt, 39% clay

C4, Top

4% sand, 80% silt, 16% clay

C4, Middle

.9% sand, 71% silt, 28% clay
C4, Bottom

Grain-Size Analysis
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sediments (circles, Figure 14). These are also the highest concentrations of
sand noted in any of the samples. In traverse C, very little sand was found

(Figure 15).

Sediment Sample Analysis

Analysis of the sediment samples taken from the wetland (Appendix B)
showed low nitrate/nitrite concentration that range from non-detectable to
0.00148 mg/g. Nitrate/nitrite levels are highest in traverse A, near the
reservoir (Figure 16). Ammonia levels are found to be greatest in the middle
and bottom layers of the wetland while concentration in the top are relatively
small in comparison (Figure 17). Phosphate levels throughout the reservoir are

generally consistent and range from 0.536 to 0.982 mg/g (Figure 18).

Piezometer Results

W ater levels measured in the piezometers (Appendix C) at nest A, nest
B, and nest C are shown in Figure 19. A general increase in hydraulic head
levels can be observed from the shallower sediments into the deeper sediments
in each nest. There is one exception; in nest C there is a decrease in hydraulic
head from the 4 to 5 foot to ¢ to 7 foot sediment depth. All head values,
except for the level in the : to 2 foot sediments in nest B, however, are at or
above the 900 feet reservoir datum. Water samples taken from the piezometer
nests showed that pH levels vary in each nest; pH and electrical conductivity
generally increases from the river (nest A) to the reservoir (nest C). Electrical
conductivities also increased with depth in nest A and decreased with depth in

nests B and C (Figure 20 and Appendix C).



mg/g mg/g mg/g

Figure 16. Average ammonia concentrations found in sediment samples taken from traverses A, B and C (Data for
analyses were provided by the ND Department of Health Chemistry Division).
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Figure 17. Average phosphate concentrations found in sediment samples taken from traverses A, Band C (Data for
analyses were provided by the ND Department of Health Chemistry Division).
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Figure 18. Average nitrate/nitrite concentrations found in sediment samples taken from traverses A, Band C (Data for
analyses were provided by the ND Department of Health Chemistry Division).
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WATER LEVELS

NEST C NEST B NEST A

Figure 19. A cross-sectional view of piezometer nests in the wetland. Bar
graphs above corresponding nests indicate the water level readings that were
obtained on October 28, 1995. In nest B, readings from the s to 7 foot
sediments were unobtainable due to an obstruction in the piezometer.
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ELECTRICAL CONDUCTIVITY, pH, AND
TEMPERATURE OF GROUNDWATER SAMPLES

NEST A

Depth Cond. (n"Sam) pH Temp. (°F)
1-2 ft. 897 7.64 40.2

2-3 ft. 927 7.95 39.0

4-5 ft. 985 7.72 40.0

6-7 ft. 1056 7.77 39.6
NEST B

Depth Cond. (nS‘em) pH Temp. (°F)
1-2 ft. 1180 7.90 40.3

2-3 ft. 1125 7.87 40.5

4-5 ft. 1064 7.91 40.7

6-7 ft.

NEST C

Depth Cond. (xXSam) pH Temp. (°F
1-2 ft. 1628 8.90 41.7

2-3 ft. 1190 8.14 42.3

4-5 ft. 1153 8.26 41.8

6-7 ft. 960 8.12 41.9

Figure 20. Electrical conductivity, pH and temperature of groundwater
samples taken from piezometers (on October 28, 1995) (values not shown
were unobtainable due to an obstruction of the pipe)
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Discharge Measurements

Discharge measurements (Appendix D) from March 4 through October
29, 1995, ranged from 0 cubic feet per second on March 4 (the river was
entirely frozen) to 379.24 cubic feet per second on April 15. Discharges for
the months of January, February, November, and December were estimated by
taking discharge obtained in October and March and averaging discharge for
the months between these two readings. Discharge for the entire year was
then plotted (Figure 21). These values can be compared to major precipitation
events (greater than or equal to .19 inches per day) recorded during 1995 by
the NOAA at the Cavalier weather station one-half mile east of the gaging site

(Figure 22 and Appendix D).
Water Quality Analysis

W ater quality analyses obtained from the North Dakota State Health
Department for water sampled upstream from the reservoir show
concentrations of nitrate/nitrite, phosphate, and ammonia in milligrams per
liter. Results for the years 1993, 1994, and 1995 have been plotted (Figures
23, 24 and 25 and Appendix E). In general, peak concentrations of nutrients
occur during the spring and late summer. A very high concentration of
ammonia (2.15 mg/1) was detected in the spring of 1993. In late summer of
that year, a very high concentration of phosphate (.952 mg4) was detected. A
decrease in ammonia and phosphate concentrations can be seen from 1993 to

1995.



DISCHARGE (cfs)

1995 STREAM GAUGING ANALYSIS -1 MILE WEST OF RESERVOIR

DATE



PRECIPITATION (in.)

1995 MAJOR PRECIPITATION EVENTS - CAVALIER, NORTH DAKOTA

1-Jan 20-Feb 11-Apr 31-May 20-Jul 8-Sep 28-Oct
DATE

Figure 22. Precipitation events greater than or equal to .19 inches per day (recorded in 1995).



WATER QUALITY ANALYSIS - ONE MILE WEST OF RESERVOIR
AMMONIA CONCENTRATION

CONCENTRATION (mg/l)

20-Feb  11-Apr 31-May 20-Jul 8-Sep  28-Oct 17-Dec
DATE

Figure 23. Ammonia concentrations found in water samples taken one mile west of Renwick Reservoir (data for analyses were provided by the
ND Department of Health Chemistry Division).



WATER QUALITY ANALYSIS - ONE MILE WEST OF RESERVOIR
PHOSPHATE CONCENTRATION

DATE

Figure 24. Phosphate concentrations found in water samples taken one mile west of Renwick Reservoir (data for analyses were provided by the ND
Department of Health Chemistry Division).



WATER QUALITY ANALYSIS - ONE MILE WEST OF RESERVOIR
NITRATE + NITRITE CONCENTRATION

20-Feb  11-Apr 31-May 20-Jul 8-Sep  28-Oct 17-Dec
DATE

Figure 25. Nitrate/nitrite concentrations found in water samples taken one mile west of Renwick Reservoir (data for analyses were provided by the ND
Department of Health Chemistry Division).
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DISCUSSION

As revealed by the textural analysis, the mean grain size of the
sediments in the wetland is a silty clay. Sand contents are relatively low and,
as might be expected, lowest near the reservoir. Apparently, most of the sand
rapidly settles due to the decrease in the velocity of the current as the water
moves through the wetland from the river to the reservoir. The sand probably
occurs in lenses and thin layers that were deposited during spring flooding or

storm surges.

Two-thirds of the sediment samples analyzed showed no detectable
levels of nitrate/nitrite while the remaining third of the samples showed levels
that ranged from 0.00021- 0.00147 mg/g. Lower concentrations of nitrate/
nitrite in the bottom layers of the wetland as compared to the top layers can
be attributed to the effectiveness of the denitrification process that takes place
in the wetland. The observation that nitrate and nitrite concentrations are
highest near the reservoir may suggest that there is some transport of nutrients

due to groundwater movement from the mouth of the river to the reservoir.

Denitrification is recognized for its ability to eliminate or reduce nitrate
concentrations in groundwater (Kororn, 1992). The reduction may be simply
from nitrate to nitrite; or it may be from nitrate to nitric oxide gas; or to
nitrous oxide gas; or finally, to nitrogen gas (Payne, 1981). In denitrification,
bacteria use (in a complex series of reactions) the oxygen in nitrate ion to
oxidize organic carbon to C02. The stoichometry of the reaction is:

2.5Cogmic + 2N0Os + 2H = N2 + 2.5C02 +H20  (Drever, 1988)

The importance of this reaction is that it converts nitrate, which is
important in the nutrient balance of lakes and rivers, into biologically inert

molecular nitrogen (Drever, 1988).
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The reaction shows that nitrate/nitrite concentrations will decrease as
oxygen supplies become limiting. This is the case in the wetland, lower
concentrations of nitrate/nitrite exist in the lower layers.

As oxygen supplies become more limiting and anaerobic conditions
exist, nitrate/nitrite is reduced to ammonium (Korom, 1992). This is shown
by the following half reactions that can be summed to give an oxidation-

reduction reaction:

[/sNOs' + 5/4H+ + e = -1/s NH,,+ + 3/8H20

+ 1/ACH20 + 1/4H20 = 1/4CO02(g) + H+ + ¢

/s NOs" + 1/4CH20 + 1/4H+ = /s NH4+ + 1/4C02(g) + 1/8H,0

(1/4CH20 represents an organic species) (Korom, 1996)

Higher concentrations of ammonia in the bottom layers of the wetland as
compared to the top layers can be once again be attributed to the
denitrification process that exists in the wetland. Since the top layer is more
aerobic than the deeper layers, more oxidation takes place, leaving less

ammonia.

As noted in the results, upward groundwater movement probably occurs
throughout most of the wetland. Because ammonia, phosphate, nitrate/nitrite
were found to be trapped in the wetland sediments, these nutrients could be

transported into the reservoir and may accelerate eutrophication.

An increase in the pH of the groundwater from areas near the river toward
the reservoir is evident. The mineralogy of the sediment samples, however,

would need to be studied before making any assumptions to why this might be
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the case. More analysis should be done with the electrical conductivity, pH
and temperature because they are important measures of wetland structure and
function. Seasonal variations in physical or chemical parameters such as
temperature or pH can modify the bioavailability of contaminants, thus

changing the nature of the exposure (Kent, 1994).

Analysis of 1995 stream gaging data revealed two peaks of discharge,
one in the spring and the other in the late summer. Compared with major
precipitation events during the year, there seems to be correlation in the late
summer but at no other time of the year. This indicates that spring thaw and
evapotranspiration may be controlling factors in discharge. In early and mid-
summer, when plant growth rate is greatest, precipitation is taken up by the
vegetation. Later in the summer when plant growth has subsided,

precipitation can runoff and increase stream discharge.

Spring and late summer peak concentrations of nutrients recorded in
samples taken one mile upstream of the reservoir, seem to follow discharge
patterns. This indicates that spring thaw and evapotranspiration may also be
controlling factors in nutrient load. The decrease in ammonia and phosphate
levels from 1993 to 1995 may indicate that the 319 Water Quality Assessment
Program implemented upstream has had a positive effect in reducing nutrient
concentrations. Other factors, however, such as the amount of land farmed,
chemical application techniques, and climatological data must be studied
before this can be verified. High concentrations of nutrients suggest unusual
conditions during 1993. This could be due to a heavy application of
agricultural chemicals that year, but that is only speculation. Further research

is needed.
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CONCLUSIONS

Mean grain size of the wetland sediment was found to be a silty clay to
a silty clay loam. Sand content is relatively low and varies throughout the
wetland. Sand probably occurs in sand lenses deposited during storm surges or
flooding events. Less sand was found in the sediment samples near the
reservoir; this is consistent with the fact that the velocity of the current

decreases as the water flows from the river into the reservoir.

Sediment sample analysis showed relatively low concentrations of
nitrate/nitrite in the wetland possibly due to denitrification. Higher levels of
nitrate/nitrite near the reservoir may indicate the transport of nutrients by
groundwater movement. Ammonia levels increase with depth in the
sediments. Because the top layers of sediment are more aerobic; ammonia is
oxidized near the water-sediment interface. Phosphate levels were found to

vary little throughout the wetland.

Hydraulic head measured in the piezometers indicate upward
groundwater movement in the wetland. This suggests that the nutrients
trapped in the sediments could be transported from the wetland into the

reservoir and may accelerate eutrophication.

Electrical conductivity in the water samples taken from the piezometers
vary from about 900 pS/cm to 1600 pS/cm. In nest A, electrical conductivity
rose going from the shallower sediments to the deeper sediments. In nest B
and C, however, conductivity decreased with depth. pH levels within each
nest varied randomly from sample to sample but stayed within the range of
7.64 to 8.90. An overall increase in pH, however, was observed through the

wetland from the river to the reservoir.
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Discharge into the wetland is greatest during the spring runoff and late
summer. It seems to be affected by precipitation only in the late summer;

suggesting that evapotranspiration may have a significant effect on discharge.

Nutrient levels generally paralleled stream discharge patterns. This
indicates that spring runoff and evapotranspiration may also be controlling
factors in nutrient load. A decrease in ammonia and phosphate concentrations
from 1993 to 1995 may indicate that the 319 Water Quality Assessment

Program implemented upstream has had a positive effect on the nutrient load.
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APPENDIX A

Textural Analyses



Batch Designation
Beaker Number

Sample Designation lk 1

Total Sample Weight

Gravel + Envelope

1-2MM

a
Gravel Envelope o
Weight of Gravel Ei

B-C
Corrected Sample Wt.

A-D
Sand + Envelope
Sand Envelope G

F-G 0

Weight of Sand ,Iy™\

1-2MM H + <1mm H
Hydrometer Reading 2 5 1

Calgon Hydrometer

Reading 0ff)

Weight of Clay 1% .o
J-K

Weight of Silt 2555

E- d+D

45

Texture Analysis

Gravel I} Sand ngSiltM i )Clay*! J(I;

Temperature

N

a s1 \20

Time to read

Hydrometer



Batch Designation
Beaker Number

Sample Designation

Total Sample Weight
Gravel + Envelope
Gravel Envelope

Weight of Gravel
B-C

Corrected Sample Wt
A-D
Sand + Envelope
Sand Envelope
F-G

Weight of Sand
1-2MM H + <1MM H

Hydrometer Reading

Calgon Hydrometer
Reading

Weight of Clay
J-K

Weight of Silt
L)

46

Texture Analysis

Gravel

Temperature - Z Y e
1 Q

Time to read #

Hydrometer 9“ 'J e &

o

DrA

1-2MMm <11ImMm

fl 3M
0

() ,S4
M g *

TE

uod

M. @

0>.5

17-G '34 %

27,17 (> w
M

r E

0 sand O sine bl pay 24 70
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Texture Analysis

Batch Designation Gravel 6 Sand 11 [5ilt % helay ] »
Beaker Number Temperature
Sample Designation b Time to read \

Hydrometer 5% “4y?

Total Sample Weight

Gravel + Envelope

Gravel Envelope am
Weight of Gravel b %
B-C DrA

Corrected Sample Wt.

AD 4 # >
1-2MM <11MM
Sand + Envelope ﬁ'ij
Sand Envelope zn fi in n
F-G 61

Weight of Sand 12 MS 2%
1-2MMm H + <imm H 1 TE
Hydrometer Reading IS
Calgon Hydrometer
Reading |_>fS
Weight of Clay fa,5 11 %

J-K LrE
Weight of Silt Z M %

E- ( + b MTE



Batch Designation
Beaker Number

Sample Designation M A’

Total Sample Weight

Gravel + Envelope I’]

Gravel Envelope n

Weight of Gravel £
B-C

Corrected Sample Wt.

A-D
1-2MM
Sand + Envelope Ci
Sand Envelope {;I
F-G o

Weight of Sand
1-2WM H + <1MM H

2,31

Hydrometer Reading 1 U

Calgon Hydrometer
Reading b.5

Weight of Clay
J-K

Weight of Silt
E- (0 + L)

53/222-

48

Texture Analysis

Gravekl 0 Sand

Temperature__ 22
I:U'LC .

Time to read Z"~Z-W~"

IdSilt]j

Hydrometer

M 5 J3
0
-diIMMm
M
2,31

(fb
Il rE
L r E

o=
-
>>m

ljClay 21 In
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Batch Designation
Beaker Number

Sample Designation

A) Total Sample Weight
B) Gravel + Envelope
C) Gravel Envelope

D) Weight of Gravel

E) Corrected Sample Weight

F) Sand '|'Envelope
G) Sand Envelope
H) F-G

I) Weight of Sand

TF.XTURAL ANA/. YSIS
49

%

A2 ri

I-2mm

(I-2mmH +<Imm H)

J) Hydrometer
Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M)Weight of Silt

AO

Gravel

Q fjSand
Temperature
Time Set Up

Time to Read
Hydrometer

<Imm

4.21
2,17

204

5 Ib SiU

D/A

45,03
A-D

105

I/E

SClay |47,

%

L/E

.6 | %
M/E



Batch Designation

Beaker Number

Sample Designation

Total Sample Weight

Gravel + Envelope

Gravel Envelope

Weight of Gravel
B-C

Corrected Sample Wt.

A-D

A 2-1

1-2MM

Sand + Envelope ”"-*U1

Sand Envelope

F-G

Weight of Sand
1-2MM H + <1MM H

Hydrometer Reading

Calgon Hydrometer
Reading

Weight of Clay
J-K

Weight of Silt
E- (1 + L)

r~*~1 (rj

.05

|.HH

12.5

U5

G -0

17.54

1

50

Texture Analysis

<C1MM

Gravel D) Sand

Temperature__

Time to read

Hydrometer

2D 2X

IV C
(0'WO

Hut ra

NSilt

@)

2io

:10.7-0

H O B

i tihUK

ATilClay 3 L



Batch Designation
Beaker Number

Sample Designation

A) Total Sample Weight

B) Gravel + Envelope

C) Gravel Envelope

TEXT!IIRAL ANA LYSJS

/s

PA-%0

D) Weight of Gravel

E) Corrected Sample Weight

F) Sand + Envelope

G) Sand Envelope

H  F-G

B-C

I-2mm

I) Weight of Sand

(I-2mmFl1 + <Imm H)

J) Hydrometer 2

Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M)Weight of Silt

- W

13.5
J-K

30.01

E-I-L

Gravel 0 /o Sand 2.°L Silt loft

Temperature 71°
Time Set Up T i -.Dt>
7- 57 '-Hg.
Time to Read \Vi"A | LfE
Hydrometer
H w
0 %
D/A
w . W
A-D
<Imm
2-17
i [0%
() %
I/E
.30 %
L/E
M %

M/E



Batch Designation

Beaker Number

Sample Designation JB -d .

Total Sample Weight
Gravel + Envelope 6

Gravel Envelope

1-2MM

&
Weight of Gravel L
B-C
Corrected Sample Wt.
A-D
Sand + Envelope ()
Sand Envelope ()

F-G C

Weight of Sand
1-2MM H + <1MM H

Hydrometer Reading

Calgon Hydrometer
Reading

Weight of Clay
J-K

Weight of Silt M_M

10-ft

52

Texture Analysis

Gravel Q Sand 1 jj SiltU k L clay. 2 1

Temperature

Time to read L

_*OA '/\9’
VitA U
Hydrometer_ 3 1j2» z(»

45,00

<11MM

2.18

Ao(j)

A %

L



Batch Designation
Beaker Number

Sample Designation

A) Total Sample Weight

B) Gravel + Envelope

C) Gravel Envelope

D) Weight of Gravel

E) Corrected Sample Weight

F) Sand + Envelope

G) Sand Envelope

H FG

I) Weight of Sand

TEXTfIJRAL ANALYSIS

9* Gravel [)  Sand
Temperature
A 5 Time Set Up

Time to Read

Hydrometer
0
0
B-C
cAiU rr
\ v
I-2mm <Imm
2n$ 2 1 1
M U 5
U 5

(I-2mm H + <Imm H)

J) Hydrometer
Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M)Weight of Silt

14,0

b.S
15

E-I-L

15 ISilt
ZIl°
4 “A :bo
t 3if :30
"uo-So
) %
D/A
'M .'H
A-D
0
, 15 %
I/E
17 %
L/E
<Inti %

M/E



Batch Designation
Beaker Number

Sample Designation

A) Total Sample Weight

B) Gravel + Envelope

C) Gravel Envelope

D) Weight of Gravel

TEXTUR,50\4 L ANALYSIS

%

B-C

E) Corrected Sample Weight

F) Sand + Envelope

G) Sand Envelope

H  FG

I) Weight of Sand

J) Hydrometer

Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M)Weight of Silt

I-2mm

D3

(I-2mmH + <Imm H)

106
L5

J-K

E-I-L

Gravel 0 1A Sand
Temperature

Time Set Up

Time to Read
Hydrometer

Ip Silt

TLD

T.

~

M

hi W
N-3 4D

% .tiZ

all
I/E

L/E

AS

MTE

[pjj /jClav LI

%

%
%

/1
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Texture Analysis

Batch Designation i Gravel Q $Sand h 10 Silt %

Beaker Number Temperature__ VL°®
\'%n-

Sample Designation Time to read 9mb2

Hydrometer/” <~ 9 -4%

Total Sample Weight 4 5 ,.0*1

Gravel Envelope 0

Weight of Gravel 0 0 %
B-C D £ A

Corrected Sample Wt.
A-D
1-2MM <C1MM

Sand + Envelope (2rm3.1i,,
Sand Envelope 2
F-G

Weight of Sand 211
1-2MM H + <1MM H 1 =

Hydrometer Reading m

Calgon Hydrometer
Reading (0.6

Weight of Clay
J-K

Weight of Silt U
E- (0 + L)

it cray



Batch Designation A
Beaker Number

Sample Designation

A) Total Sample Weight

B) Gravel + Envelope O

C) Gravel Envelope O

D) Weight of Gravel O
B-C

E) Corrected Sample Weight
I-2mm

F) Sand + Envelope

IT)

G) Sand Envelope
H) F-G

I) Weight of Sand u i
(I-2mmH + <Imm H)

_ &>

J) Hydrometer

Reading
K) Calgon Hydrometer L>5
Reading
L) Weight of Clay 1 A
J-K
M)Weight of Silt 2A11
E-I-L

56

Gravel f Sand | flSiIt 1C/,,C
- 7%

$
Temperature
Time Set Up i W
Time to Read
Hydrometer
45 .0/
0 "
D/A
A-D
<Imm

tifton \p.3
0 L

1,94

H | %
I/E

ol %
L/E

> 0p %

M/E
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Batch Designation P Gravel 0 lasana 3 5 sit 57 ljciay
0
Beaker Number Temperature
Sample Designation B I't Time Set Up 4:06:7
~ 0.
Time to Read - A D
Hydrometer
A) Total Sample Weight 45 ,O 2 -
B) Gravel TEnvelope 2 13
C) Gravel Envelope 2.14
W5
vW

D) Weight of Gravel .04 b %

B-C D/A
E) Corrected Sample Weight

A-D
lme Y <Imm
F) Sand FEnvelope 1<6,1*9
.)(
G) Sand Envelope c 2,10
H  FG o\t 153
) Weight of Sand -3b %
(I-2mmH +<ImmH) I/E
J) Hydrometer IAO
Reading
K) Calgon Hydrometer U 5
Reading

L) Weight of Clay 35 .0S %

J-K L/E
M)Weight of Silt 57 %

E-1-L M/E
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Batch Designation 2" Gravel 0 |&and ¢ | sm h i/ OClay
Beaker Number Temperature rv
Sample Designation R i-4 Time Set Up Q ‘DOm0 O

Time to Read IK32- 'm>%

Hydrometer
A) Total Sample Weight H5. 0l
B) Gravel + Envelope 0

C) Gravel Envelope 0

D) Weight of Gravel 0 0 %

E) Corrected Sample Weight
A-D
I-2mm <Imm

F) Sand + Envelope 0 irxi-

G) Sand Envelope 0 in

H  FG O o.H

I) Weight of Sand 0 %
(I-2mmH + <Imm H) I/E

J) Hydrometer n O

Reading

K) Calgon Hydrometer L 5
Reading

L) Weight of Clay A9> %
J-K L/E

M)Weight of Silt n m e h i %
E-1-L M/E
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Batch Designation

Beaker Number

Sample Designation 1 3 HS5

Total Sample Weight

Gravel + Envelope 0
Gravel Envelope a
Weight of Gravel (0]
B-C
Corrected Sample Wt.
A-D
1-2MM

Sand + Envelope
Sand Envelope 231

F-G

Weight of Sand M
1-2MM H + <1MM H

Hydrometer Reading 24:i

Calgon Hydrometer

Reading 2 5

Weight of Clay 15L5.
J-K

Weight of Silt 21,.11

E- d + L)

59

"Y.

Texture Analysis

Gravel Q 7> sand 3 ib Silt Clay
Temperature_ Z V i
) 1\40- DO
Time to read
Hydrometer |Q2D
a
D r A

MM

<11MM
znd
~\.n
3 2
1 TE
2B .
L t E

08
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Batch Designation Gravel Dlt Sand 2f|, S“ UZl Clay S/J

=

o
Beaker Number Temperature n
Sample Designation Time Set Up (@\/G@
]
Time to Read W Cb
Hydrometer

A) Total Sample Weight 47’22
B) Gravel -I_Envelope ' 274

C) Gravel Envelope N

D) Weight of Gravel ,O? O %

B-C D/A

E) Corrected Sample Weight
A-D
<Imm

F) Sand -I-Envelope Bf\6
G) Sand Envelope '2' 1I 2 7 4\;

ft

H  FG 1 [A}(/-E \A”

I) Weight of Sand Ib_.;_'] : 29 %
(I-2mmH <ImmH) I/E

J) Hydrometer JAB

el R S e A N . . =

Reading
K) Calgon Hydrometer _k,5
Reading
| A
L) Weight of Clay a:l %
J-K L/E
M)Weight of Silt 2n.fi . lot %0

E-1-L M/E

[y
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61
Batch Designation Gravel 0 h Sand O’It Sl "G/oCay 43 h
Beaker Number Temperature zz6
Sample Designation 62—7 Time Set Up TMTD
2 52 -
Time to Read \LC I(Y hB
Hydrometer
A) Total Sample Weight
B) Gravel + Envelope Q
C) Gravel Envelope J J
D) Weight of Gravel A
B-C D/A
E) Corrected Sample Weight 45.02-
I-2mm
F) Sand + Envelope O
G) Sand Envelope
H) F-G
I) Weight of Sand | 17 O %
(I-2mmH + <Imm H) I/E
J) Hydrometer %O
Reading
K) Calgon Hydrometer L_ 5
Reading
L) Weight of Clay 195 A3 %
J-K L/E
M)Weight of Silt 259 51* %

E-1-L M/E



Batch Designation
Beaker Number

Sample Designation

A) Total Sample Weight

B) Gravel + Envelope

C) Gravel Envelope

D) Weight of Gravel

TF.XTTJRAI. ANAT.YSIS

N2

E) Corrected Sample Weight

F) Sand + Envelope

G) Sand Envelope

H  F-G

I) Weight of Sand

J) Hydrometer

Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M) Weight of Silt

1 Gravel () Sand
Temperature
Time Set Up
Time to Read
Hydrometer
I-2mm <Imm
a 4 ,il)
a .'P
b
¢/
1.4)3

(1-2mm H + <Ilmm H)

25.1=)

2.4
E-I-L

d
j /j Silt /t>Clay
m -
(gm .00
T- 12U
£ B "p
N2 |
D/A
A-D
»03 %
I/E
AT - %
L/E

%
M/E

Pl
i



Batch Designation
Beaker Number

Sample Designation
p g m

Total Sample Weight
Gravel + Envelope
Gravel Envelope

Weight of Gravel
B-C

Corrected Sample Wt.
A-D
Sand + Envelope
Sand Envelope
F-G

Weight of Sand
1-2MM H + <1MM H

Hydrometer Reading

Calgon Hydrometer
Reading

Weight of Clay L
J-K

Weight of Silt
E- {0 + L)

. y\h
Texture Analysis #e

Gravel Q Sand Q Silt
Temperature %"
P/IC'OQ

Time to read

Hydrometet [Q-’\7 ;

45 60

1-2MM <C1MM

. %

NClay



Batch Designation |
Beaker Number

Sample Designation

Total Sample Weight
Gravel + Envelope u
Gravel Envelope 0

Weight of Gravel
B-C

Corrected Sample Wt.
A-D
1-2MM
Sand + Envelope 0

Sand Envelope

F-G

64

Texture Analysis

Gravel 0 Sand f)
Temperature 2{} Lx

Time to read

Hydrometer //)4 1m

Weight of Sand ,02 -
1-2MM H + <1MM H

Hydrometer Reading M O

Calgon Hydrometer 1 g4

@72, J

24,5
U Mi

Reading

Weight of Clay
J-K

Weight of Silt
E- d + L)

4 4

0

D r A
<LIMM
2.03

D

1 T E

-Tyj

L t E

=4 (p

M T E
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Batch Designation

Beaker Number

Sample Designation

A) Total Sample Weight

B) Gravel + Envelope _

C) Gravel Envelope

D) Weight of Gravel

TEXTURAL AAALYSIS
65

%

63=10

B-C

E) Corrected Sample Weight

F) Sand + Envelope

G) Sand Envelope

H  F-G

I) Weight of Sand

J) Hydrometer

Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M)Weight of Silt

I-2mm

0

31

(I-2mmH + <Imm H)

12.6

Gravel

Temperature
Time Set Up

Time to Read
Hydrometer

<Imm

2.77

31

0 f] Sand

7 'h sin 10 JEJCIay_
pns

1 - (A*
s L8
-T-

11 -61 wo

46 1i)2 -

0
D/A

45.02-

A-D

,01 %

I/E

13 %

L/E

M/E

34
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Batch Designation $7 1
Beaker Number
Sample Designation m -t

A) Total Sample Weight
B) Gravel + Envelope D

C) Gravel Envelope

D) Weight of Gravel L

B-C
E) Corrected Sample Weight
I-2mm
F) Sand + Envelope 0
G) Sand Envelope n
H) F-G c
Z1BO

I) Weight of Sand
(I-2mmH + <Imm H)

J) Hydrometer

. _tu)__
Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay 4.5

M)Weight of Silt .U
E-I-L

TEXTUR&L AAALYSIS

Gravel f) lo Sand la Silt A|Z,/<)Clay
Temperature 'h'IS
Time Set Up H ot
Z'AZ''Ay
Time to Read o | m”"
Hydrometer
a %
D/A
A-D
<lmm
24 .62 -
fl it
I/E

Al %

L/E

%
M/E

/1
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Texture Analysis

Batch Designation Gravel ObSand Op5| 1t 55 LCIay"j"j It

Beaker Number Temperature_ W (J

Sample Designation Time to read $

Hydrometer |QVXL A

Total Sample Weight

Gravel + Envelope 0
Gravel Envelope a a O
Weight of Gravel a O
Corrected Sample Wt. nom
A-D
1-2MM

Sand + Envelope
Sand Envelope
F-G

Weight of Sand 0 %
1-2W H +<iMM H - J 2 -

Hydrometer Reading % 5

Calgon Hydrometer .

Reading |F5

Weight of Clay %
J-K

Weight of Silt 2H . %

E- @ +D
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Batch Designation £ Gravel 0 Sand "5 /oSilt [A/) /pClay L| in
Beaker Number Temperature 21°
Sample Designation Time Set Up A \Qt
Time to Read 47 Z|*M~
Hydrometer
A) Total Sample Weight A : 01
B) Gravel + Envelope % .W)
C) Gravel Envelope A )
D) Weight of Gravel . O] A %
B-C D/A
E) Corrected Sample Weight 4501
A-D
I-2mm <Imm

F) Sand + Envelope H @A\ H . Id
G) Sand Envelope 2 I_D — 2 -, n I

H) F-G . \t — 8
) Weight of Sand 1145 )5 %
(I-2mmH + <Imm H) I/E
J) Hydrometer ID.5
Reading
K) Calgon Hydrometer L 5
Reading
L) Weight of Clay HA A | %
J-K L/E

E-I-L

M)Weight of Silt j.] |\PU_ %
/E



m

Batch Designation
Beaker Number

U'%

Sample Designation

Total Sample Weight

Gravel + Envelope 0

Gravel Envelope [

Weight of Gravel 0
B-C

Corrected Sample Wt
A-D
1-2MM

Sand + Envelope O

o

Sand Envelope

F-G O

Weight of Sand
1-2MM H + <1MM H

Hydrometer Reading 3 | h

Calgon Hydrometer

Reading [ps
23.5

Weight of Clay
J-K

Weight of Silt
E- {0 + L)

69

rr'.'b’b

Texture Analysis

Gravel f) Sand O silt tfe

Temperature 2-"70

pe . Tit.0O0
ime to read 2'NZ

Hydrometer If) ZI'Aft

4 57 2 -

<11MM

MX «

k..rqgz|I



Batch Designation
Beaker Number

Sample Designation

A) Total Sample Weight

B) Gravel + Envelope

C) Gravel Envelope

D) Weight of Gravel

TFXTTJR/% L ANALYSIS

£ Gravel 0 /0 Sand
Temperature
C/\-$% Time Set Up

Time to Read
Hydrometer

B-C

E) Corrected Sample Weight

F) Sand + Envelope

G) Sand Envelope

H  F-G

) Weight of Sand

J) Hydrometer
Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M)Weight of Silt

I-2mm

L 5

| M

E-1-L

I ld sill 6>£-/0Clay T 7

272°

r.yr.DQ
2t 1 -H

H P1'HO__

45/ Z

D/A

H5,0z

61

I/E

L/E

t()2"
M/E

%

%

%

la



TEXT! JR7Al\ L Ah'ALYSJS

Batch Designation Z Gravel fl Sand 3 */1 Sill TI L Clay 1% Ij
(o)
Beaker Number Temperature Z.
Sample Designation U - n Time Set Up tjjZ d O.
z3@: I
Time to Read
Hydrometer

A) Total Sample Weight

B) Gravel + Envelope

C) Gravel Envelope

D) Weight of Gravel (]
D/A
E) Corrected Sample Weight 3 k JI
A-D
[-2mm <Imm
F) Sand + Envelope D 2fL >
G) Sand Envelope c) 2 n b
H) F-G Z k
I) Weight of Sand %
(I-2mmH + <Imm H) I/E
J) Hydrometer Z .0
Reading
K) Calgon Hydrometer U 5 .
Reading
L) Weight of Clay k z %
J-K L/E
M)Weight of Silt ZNn %

E-I-L M/E



Batch Designation

Beaker Number

Sample Designation

Total Sample Weight
Gravel + Envelope
Gravel Envelope

Weight of Gravel
B-C

Corrected Sample Wt.

A-D

Sand + Envelope

Sand Envelope

F-G

Weight of Sand
1-2MM H + <1MM H

Hydrometer Reading

Calgon Hydrometer
Reading

Weight of
J-K

Clay

Weight of Silt
E- ( + L

Texture

CX'T -

o

Analysis

Gravel Q
Temperature
read

Time to

Hydrometer

S

and 3 %

V > BC)
~rls" M

Silt 5fn7»ciay 4P/

A<n(\ \ Nip

A .4

>¥b M

A 4n



TEXTURAL ANALYSJS

73
Batch Designation Gravel 6 Ip Sand |9 sim | LL Clay [ I‘,
Beaker Number Temperature ZZo
Sample Designation Time Set Up
T-iV'W
Time to Read wAVM

Hydrometer
A) Total Sample Weight 45,62'

B) Gravel + Envelope

o 9

C) Gravel Envelope

D) Weight of Gravel

)
o

E) Corrected Sample Weight

A-D
I-2mm <Imm
F) Sand + Envelope 0
G) Sand Envelope 0 . z M
H) F-G J i — N

l) Weight of Sand 34 JL

(I-2mmH + <Imm H) I/E
J) Hydrometer 1f) 3
Reading
K) Calgon Hydrometer L 5
Reading
L) Weight of Clay » 251 %
LIE
M)Weight of Silt 32 MB S 7A %

E-1-L M/E



n

Batch Designation
Beaker Number
Sample Designation £2-10
A) Total Sample Weight
B) Gravel + Envelope _ 0
C) Gravel Envelope b
D) Weight of Gravel 1)

B-C
E) Corrected Sample Weight

i-zmm \
F) Sand + Envelope
G) Sand Envelope X (/J
H)  F-G .01
1) Weight of Sand an

(I-2mH + <InmH)
J) Hydrometer _ L4 Q
Reading
K) Calgon Hydrometer L5
Reading
L) Weight of Clay %
J-K

M)Weight of Silt 33.14

E-1-L

TEXTIJRAL ANALYSIS

74

Gravel 0 ’jSand
Temperature
Time Set Up

Time to Read
Hydrometer

<Imm

2.4))

All

fromU_U_ —

\, Sill 14 "L clay
r~| 0

N .b0
2°3if
SRSRER:

. 0& %
I/E

, %
L/E

H %

M/E

1%I,



I Texture Analysis
1 Batch Designation J Gravel 0 sand Q silt bj Itf1ay 31 i)
Beaker Number Temperature_ 2 2t
1
I Sample Designation Fi-me to read fyU\ 00

Hydrometer Ip."QZ'M1$

I Total Sample Weight 02

B Gravel + Envelope
I Gravel Envelope (0]
Weight of Gravel CI O
I B-C D f A
E Corrected Sample Wt. M W
A-D
| 1-2MM <S1MM
Sand + Envelope CI 2 M
1 Sand Envelope 0 2 J k
1 F-G D <3
| Weight of Sand .06 0
1-2MM H + <1MM H 1 TE

I Hydrometer Reading 2A 11

H Calgon Hydrometer

Reading G.6

Weight of Clay |31
| J-K L t E

Weight of Silt 27 H*f

I E- (1 + L)



1

Batch Designation 1

Beaker Number

Sample Designation cCVZ7Y
Total Sample Weight
Gravel + Envelope O

Gravel Envelope D
Weight of Gravel t)

B-C

Corrected Sample Wt.

A-D
1-2MM
Sand + Envelope . O
Sand Envelope Cc

£.19

Weight of Sand
1-2MM H + <1MM H

Hydrometer Reading

Calgon Hydrometer b 5

Reading .

Weight of Clay i g.n
J-K

Weight of Silt
E- A + L)

2-5.91

He

76

Texture Analysis

Gravel D Sand In

Temperature
N2’

Hydrometer ||)*1Z /0

Time to read

<11MM

At*

L ¢t E

57



Batch Designation
Beaker Number

Sample Designation

A) Total Sample Weight

B) Gravel + Envelope _

C) Gravel Envelope

D) Weight of Gravel

TEXTURALANALYSIS

E) Corrected Sample Weight

F) Sand + Envelope C

G) Sand Envelope 0

H) F-G 0

It — 2 3 -
1) Weight of Sand

J) Hydrometer
Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M)Weight of Silt

r Vji'uH 4-

m'/ a £»
2 Gravel U ASand 1IT1") Sill
Temperature 2 2 .
CA|5 Time Set Up '55 :t£
Viz H?
Time to Read
Hydrometer
4 5 .00a
J
B-C D/A
A
A-D °
I-2mm <imm
m y & L b
A
4 4 0
3 All
40 3-ti j EI
(I-2mmH + <Imm H) I/E
L5
fc.5
J-K L/E
33. (/1
E-1-L"1I tv M /E
% iv-C

. L=

In Clay IH /m

%

%

%



Batch Designation
Beaker Number

Sample Designation

Total Sample Weight
Gravel + Envelope
Gravel Envelope

Weight of Gravel
B-C

Corrected Sample Wt.
A-D
1-2MM

Sand + Envelope

mMao
0
Weight of Sand ,18

1-2MM H + <1MM H

(o6
22.5

n M

Sand Envelope

Hydrometer Reading

Calgon Hydrometer
Reading

Weight of Clay

J-K

Weight of Silt
E- (0 + L)

78

Texture Analysis

Gravel Q Sand Q WS

Temperature

T.0h M

Time to read

9 3H

Hydrometer

<11MM

,18

b0 %
0 %

//Clay

*9/\

id



%

Batch Designation 1

Beaker Number

Sample Designation c ™~ —\0

Total Sample Weight

+ Envelope ()

Gravel

Gravel Envelope

Weight of Gravel r]

B-C

Corrected Sample Wt.

A-D
1-2MM
Sand + Envelope D _
Sand Envelope H

F-G J2

Weight of Sand
1-2MM H + <1MM H

tM O

111

Hydrometer Reading

Calgon Hydrometer
Reading

Weight of Clay

Z5

21L

Weight of Silt

(t't'L )

79

Texture Analysis

VM

Gravel Q | Sand /jSilt

Temperature z V|\b
71

Time to read ~ ™ ,”

Hydrometer Y

Jf

HClay /£$

In



u? . .
Batch Designation
Beaker Number

Sample Designation

D) Weight of Gravel

TEXTURAL ANAL S

%

B-C

E) Corrected Sample Weight

F) Sand + Envelope
G) Sand Envelope
H) F-G

I) Weight of Sand
J) Hydrometer

Reading

K) Calgon Hydrometer
Reading

L) Weight of Clay

M)Weight of Silt

-2 mm

- >

%
(I-2mmH + <Imm H)

J-K

3U2t,

E-I-L

80

Gael Q IpSand j7.si,, A7, Cay 1~ /,

Temperature
Time Set Up

Time to Read
Hydrometer

<Imm

M h

2,10

10

o '45 W
TXXTIf
i2. | /'
0 %
DI/A
A-D
- d %
19 e
it %
L/E

%
M/E



APPENDIX B

Sediment Sample Laboratory Reports



82
North Dakota Departient of Health Page: 1
Cheiistry Division

Original Report Date: 11/15/95 Report Date: 11/15/95
Bog Number: 95-R1987
Mte Collected: Tiie Collected: Collected By: Constance Holth
Ate Received: 10/10/95 Tiie Received:  9:35 Project Code: RPI
Ate Code: 388000 Project:  MISCELLANEOUS

Site:  UNASSIGNED SAMPLING SITE
Boients: Al-1 9CBD 98-103ci Collected February 1995

Approved by:

Inorganic
alyte Result Detect Level  Units 15 (X Date  Tiie Analyst
nonia as (N) { 9090} 0.108 0.00010 1/ 10. 11/ 3/95  16:30 Diane
nsphate as (P) (Total)  { 9416} 0.638 »g/q 15. 11/14/95  14:00 Diane
itrate + Nitrite (V) { 9558} \D 0.00020 "0/ 11/ 3/95  16:30 Diane

NID) = Not Detected



83

North Dakota Departient of Health Page: 1
Cheiistry Division
Original Report Date: 11/15/95 Report Date: 11/15/95
JjoOg Number: 95-R1988
Jate Collected: Tiie Collected: Collected By: Constance Holth
Bate Received: 10/10/95 Tiie Received:  9:35 Project Code: RPI
@ite Code: 388000 Project:  NISCELLANEQUS

Site:  UNASSIGNED SANPLING SITE
Boiients: AI-11 9CBD 48-53ci Collected February 1995

.
Approved by: ly
Inorganic
Analyte Result Detect Level  Units 15D g Date  Tiie Analyst
Bronia as (N) (19090} 0.108 0.00010 1g/g 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.574 ng/y 15. 11714795 14:00 Diane

ititrate + Nitrite (N) { 9558} 0.00021 0.00020 ag/q 11/ 3/95 16:30 Diane



A
North Dakota Departaent of Health Page: 1
Cheiistry Division
Original Report Date: 11/15/95 Report Date: 11/15/95
g Number: 95-R1989
Date Collected: Tiae Collected: Collected By: Constance Holth
1 e Received: 10/10/95 Tiae Received:  9:35 Project Code: RPI
0 e Code: 388000 Project:  MISCELLANEQUS
Site:  UNASSIGNED SAMPLING SITE
Awents:  Al-21 9CBD 0-3ca Collected February 1995
ppproved by: /O f VG,
Inorganic

Lo
Analyte Result Detect Level Units 15 (X Date  Tiae Analyst
Eonia as (N) { 9090} 0.0869 0.00010 aglg 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.706 agly 15. 11/14/95  14:00 Diane
jjirate + Nitrite (N) { 9558} 0.00025 0.00020 agly 11/ 3/95 16:30 Diane
I
I



85

North Dakota Department of Health Page: 1
Chemistry Division

iginal Report Date: 11/15/95 Report Date: 11/15/95

0g Number: 95-R1990

’{e Collected: Time Collected: Collected 3y: Constance Hoith
e Received: 10/10/95 Time Received:  9:35 Project Code: RPI

Project:  MISCELLANEOUS
te Code: 388000

te:  UNASSIGNED SAMPLING SITE
aments:  A2-1 9CBD 67-72cm Collected February 1995

mJ2&,
Approved by:

Inorganic
alyte Result Detect Level  Units 15 (X) Date  Time Analyst
nonia as (N) { 9090} 0.127 0.00010 1g/g 10. 11/ 3/95  16:30 Diane
losphate as (P) (Total)  { 9416} 0,683 1g/g 15. 11/14/95  14:00 Diane

trate + Nitrite (N) { 9558} 0.00047 0.00020 1y/g 11/ 3/95  16:30 Diane



8

North Dakota Department of Health Page: 1
Chemistry Division
Original Report Date: 11/15/95 Report Date: 11/15/95
log Number: 95-R1991
Date Collected: Time Collected: Collected By: Constance Holth
| te Received: 10/10/95 Tiae Received:  9:35 Project Code: RPI
Ite Code: 388000 Project:  MISCELLANEQUS
Site:  UNASSIGNED SAMPLING SITE
naaents: A2-8 9CBD 32-37ca Collected February 1995
Approved hy:

Inorganic
alyte Result Detect Level  Units 18D (% Date  Tiae Analyst
aonia as (N) { 9090} 0,116 0.00010 1g/g 10. 11/ 3/95  16:30 Diane
losphate as (P) (Total)  { 9416} 0.733 1y/g 15. 11/14/95  14:00 Diane
trate + Nitrite (N) { 9558} 0.00021 0.00020 1g/g 11/ 3/95  16:30 Diane



87

North Dakota Department of Health
Chemistry Division

iginal Report Date; 11/15/95

i0g Number; 95-R1992
ate Collected: Tiie Collected: Collected
ate Received: 10/10/95 Tine Received: 9:35

ite Code: 388000

Project:
te:  UNASSIGNED SANPLING SITE

oaients: A2-15 9CBD 0-2ci Collected February 1995

Approved by:
nalyte Result Detect Level Units 19 (%
nonia as (\) { 9090} 0.0491 0.00010 a9/ 10.
losphate as (P) (Total)  { 9416} 0.743 1g/g 15.
itrate + Nitrite (V} { 9558} 0.00033 0.00020 ag/y

Report Date:

By: Constance Holth

Project Code: RPI

MISCELLANEQUS

Date Time
11/ 3/95
11714795
11/ 3/9

16:30
14:00
16:30

Page: 1

11/15/95

Inorganic
Analyst
Diane

Diane
Diane



88

North Dakota Departient of Health Page: 1
Cheiistry Division
iginal Report Date: 11/15/95 Report Date: 11/15/95
og Number: 95-R1993
Collected: Tice Collected: Collected By: Constance Holth
te Received: 10/10/95 Tiie Received: 9:35 Project Code: RPI

Project: MISCELLANEQUS
te Code: 388000

te:  UNASSIGNED SAMPLING SITE
ments: A3-1 9CBC 73.5-78.5ca Collected February 1995

n
Approved by:

Inorganic
alyte Result Detect Level  Units 1S (X) Date  Tiae Analyst
aonia as (N) { 9090} 0.114 0.00010 1g/g 10. 11/ 3/95  16:30 Diane
losphate as (P) (Total)  { 9416} 0.653 ag/g 15. 11/14/95  14:00 Diane
trate + Nitrite (N) { 9558} \D 0.00020 atit 11/ 3/%5  16:30 Diane

MDD = Not Detected



1
Original Report Date: 11/15/95

109 Number: 95-R19914

te Collected:
DD Received:  10/10/95

te Code: 388000
Site:  UNASSIGNED SAMPLING SITE

89

North Dakota Departaent of Health Page: 1
Cheaistry Division
Report Date: 11/15/95

Tiie Collected:
Tine Received:  9:35

Collected By: Constance Hoith
Project Code: RPI
Project:  MISCELLANEQUS

iients: A3-8 9CBC 38.5-43.5ci Collected February 1995

Analyte

Bionia as (N) { 9090}
Phosphate as (P) (Total)  { 9416}
Urate + Nitrite (N) { 9558}

MD Not Detected

Approved hy:

Inorganic
Result Detect Level  Units 18D (X Date  Tine Analyst
0.119 0.00010 agly 10. 11/ 3/95 16:30 Diane
0.707 ng/g 15. 11714195 14:00 Diane
ND 0.00020 19/ 11/ 3/95 16:30 Diane



1
Original Report Date: 11/15/95

L 00 Nunmber: 95-R1995

Collected:
te Received: 10/10/95

sPte: Codens§ENRO SANPLING SITE

|uents: A3-16 9CBC 0-3.5ci Collected February 1995

Analyte

[ionia as (N) { 9090}
Phosphate as (P) (Total)  { 9416}
JLtrate + Nitrite (N) { 9558}

MD - Not Dei.ected

90

North Dakota Departient of Health Page: 1

Tiie Collected:
Tiie Received:

Result

0.0454
0.791
\D

Cheiistry Division
Report Date: 11/15/95

Collected By: Constance Hoith
9:35 Project Code: RPI
Project:  MISCELLANEOUS

/ ) ] l..T
i & r—-v-5S
Approved by: w P

Inorganic
Detect Level  Units 15 (%) Date  Tiie Analyst
0.00010 19/ 0. 11/ 3/95  16:30 Diane
1/ 15. 11714795 14:00 Diane
0.00020 ny/g 11/ 3/95 16:30 Diane



! 91

North Dakota Departient of Health Page: 1
1 Cheiistry Division
Original Report Date: 11/15/95 Report Date: 11/15/95
100 Number: 95-R1996
||te Collected: Tiie Collected: Collected By: Constance Hoith
Ite Received: 10/10/95 Tiie Received:  9:35 Project Code: RPI
ffte Code: 388000 Project:  MISCELLANEQUS

Site:  UNASSIGNED SANPLING SITE
Anents: A4-1 9CBC 95-100ci Collected February 1995

| 1i
Yivr.;v HA

Approved by:
| Inorganic
IAnalyte Result Detect Level  Units 150 (X Date  Tiie Analyst
Hionia as (N| { 9090} 0.130 0.00010 Hit 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.770 Hit 15. 11714795 14:00 Diane
atitrate + Nitrite (V) { 9558} ND 0.00020 Hit 11/ 3/95 16:30 Diane

A ND = Not Dei.ectecl



92
North Dakota Departient of Health Page: 1
Cheiistry Division

Original Report Date: 11/15/95 Report Date: 11/15/95
Jog Number: 95-R1997

te Collected: Tiie Collected: Collected By: Constance Holth

e Received: 10/10/95 Tiie Received:  9:35 Project Code: RPI

Project:  WISCELLANEOUS

te Code: 388000
Site:  UNASSIGNED SANPLING SITE
|)iients: A4-10 9CBC 50-55¢i Collected February 1995
1 /? W*.‘

|
Approved by:
Inorganic

1o
Analyte Result Detect Level  Units 15 (X) Date  Tiie Analyst
liionia as (N) { 9090} 0.126 0.00010 1g/g 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total) (19416} 0.798 1g/g 15. 11714795 14:00 Diane
Nitrate + Nitrite (N) J 9558} \D 0.00020 1g/g 11/ 3/95  16:30 Diane
n ND = Not Detected
I
I
I
I



93
North Dakota Departient of Health Page: 1
| Cheiistry Division
Original Report Date: 11/15/95 Report Date: 11/15/95
» g Number: 95-R1998
Dat Collected: Tiie Collected: Collected By: Constance Hoith
e Received: 10/10/95 Tiie Received:  9:35 Project Code: RPI
| e code: 388000 Project:  MISCELLANEQUS
Site:  UNASSIGNED SAMPLING SITE
miients: A4-20 9CBC 0-5¢ci Collected February 1995
Approved by:
Inorganic
Analyte Result Detect Level  Units 15 (X) Date  Tiie Analyst
| onia as (V) { 9090} 0.0524 0.00010 99/ 10. 11/ 3/95  16:30 Diane
Phosphate as (P) (Total) { 9416} 0.794 ny/g 15. 11714795 14:00 Diane
itrate + Nitrite (V) { 9558} \D 0.00020 ng/g 11/ 3/95  16:30 Diane
ND Nol Detected
I



1
Original Report Date: 11/15/95

95-R1999

Collected:
ﬁ Received:  10/10/95

te Code: 388000
Site:  UNASSIGNED SAMPLING SITE

1 00 Number:

94

North Dakota Departient of Health Page: 1
Cheiistry Division
Report Date: 11/15/95

Tine Collected:
Tiie Received:  9:35

Collected By: Constance Holth
Project Code: RPI
Project:  MISCELLANEOUS

Jaients: BI-1 9CBD 72.5-77,5¢ci Collected February 1995

Analyte
H

Qionia as (N) { 9090}
Phosphate as (P) (Total)  { 9416}
JUtrate + Nitrite () { 9558}

40 ND = Not Detected

Approved hy:

Inorganic
Result Detect Level  Units 150 (X) Date  Tiae Analyst
0.133 0.00010 ag/y 10. 11/ 3/95  16:30 Diane
0.882 agly 15. 11714795 14:00 Diane
ND 0.00020 ag/g 11/ 3/95  16:30 Diane



95

North Dakota Departient of Health Page: 1
Cheiistry Division
iginal Report Date: 11/15/95 Report Date: 11/15/95
0g Number: 95-R2000
ite Collected: Tiie Collected: Collected By: Constance Holth
te Received:  10/10/95 Tiie Received:  9:35 Project Code: RPI
te Code: 388000 Project:  MISCELLANEOUS

te:  UNASSIGNED SANPLING SITE
nients: BI-8 9CBD 37.5-42.5ci Collected February 1995

Approved by:

Inorganic
alyte Result Detect Level  Units 15 (X) Date  Tiie Analyst
monia as (N) { 9090} 0.114 0.00010 g/ 10. 11/ 3/%5  16:30 Diane
losphate as (P) (Total) { 9416} 0.615 /g 15. 11714795 14:00 Diane
itrate + Nitrite (V) { 9558} ND 0.00020 /g 11/ 3/95  16:30 Diane

ND = Not Detected



96

North Dakota Department of Health Page: 1
Cheiistry Division
Original Report Date: 11/15/95 Report Date: 11/15/95
Hog Number: 95-R2001
Date Collected: Tiie Collected: Collected By: Constance Holth
Ate Received: 10/10/95 Tiie Received:  9:35 Project Code: RPI
Hite Code: 388000 Project:  MISCELLANEOUS

Site:  UNASSIGNED SAMPLING SITE
Baients: BI-16 9CBD 0-2,5ci Collected February 1995

Approved by:

Inorganic
alyte Result Detect Level  Units 150 (X Date  Tiie Analyst
lonia as (N) { 9090} 0.0560 0.00010 H it 10. 11/ 3/95 16:30 Diane
losphate as (P) (Total)  { 9416} 0.622 H it 15. 11/14/95  14:00 Diane
trate + Nitrite (N) { 9558} ND 0.00020 H it 11/ 3/95  16:30 Diane

ND Not Detected



Original Report Date: 11/15/95

)Og Number: 95-R2002
Date Collected:
nte Received: 10/10/95
Bite Code: 388000
Site:  UNASSIGNED SANPLING SITE
Mients:

Analyte

Biionia as (N) (9090}
Phosphate as (P) (Total)  { 9416}
Mtrate + Nitrite (V) { 9558}

97

North Dakota Departient of Health Page: 1
Chedistry Division
Report Date: 11/15/95

Tiie Collected:
Tiae Received:  9:35

Collected By: Constance Holth
Project Code: RPI
Project:  MISCELLANEQUS

B2-1 9CBD 73.5-78.5ci Collected Pebruary 1995

/INM )
Approved by:
Inorganic
Result Detect Level  Units 180 (X Date  Tiae Analyst
0.141 0.00010 1g/g 10. 11/ 3/95  16:30 Diane
0.982 1g/g 15. 11714795 14:00 Diane
0.00021 0.00020 nil 11/ 3/95 16:30 Diane



1 98

North Dakota Department of Health Page: 1
1 Chemistry Division
Original Report Date: 11/15/95 Report Date: 11/15/95
i:Og Number: 95-R2003
Date Collected: Tiie Collected: Collected By: Constance Hoith
e Received: 10/10/95 Tiae Received:  9:35 Project Code: RPI
e Code: 388000 Project:  MISCELLANEOUS

Site:  UNASSIGNED SANPLING SITE
Amments: B2-8 9CBD 38.5-43.5ca Collected February 1995

I \

.***,J Hok
Approved by: -8 I _
norganic

Analyte Result Detect Level  Units 1D o Date  Time Analyst
mnonia as (V) { 9090} 0.128 0.00010 19/ 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.679 ag/g 15. 11714795 14:00 Diane
JUtrate + Nitrite (N) { 9558} ND 0.00020 ag/g 11/ 3/95  16:30 Diane

1* ND = Not Dei.tcCted
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North Dakota Department of Health Page: 1
Chemistry Division
iginal Report Date: 11/15/95 Report Date: 11/15/95
og Number: 95-R2004
e Collected: Time Collected: Collected By: Constance Holth
e Received: 10/10/95 Time Received:  9:35 Project Code: RPI
te Code: 388000 Project:  WISCELLANEOUS

te:  UNASSIGNED SAMPLING SITE
nents: B2-16 9CBD 0-3.5ci Collected February 1995

hpproved by: [ C I -
Inorganic
Analyte Result Detect Level  Units 1S (% Date  Time Analyst
Hmonia as (N) { 9090} 0.0437 0.00010 1g/g 10. 11/ 3/95  16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.632 0/ 15. 11714195 14:00 Diane
JUtrate + Nitrite (N) { 9558} \D 0.00020 1g/g 11/ 3/95 16:30 Diane

N) = Not Detected
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North Dakota Departient of Health Page: 1
Cheiistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2005

Date Collected: Tiie Collected: Collected By: Constance Hoith
Date Received: 10/10/95 Tiie Received:  9:35 Project Code: RPI
Site Code: 388000 Project: MISCELLANEOUS

Site:  UNASSIGNED SAMPLING SITE
Conents: B3-1 9CCA 87-92ci Collected February 1995

Approved by:

Inorganic
Analyte Result Detect Level  Units 15 (X) Date  Tiie Analyst
Auonia as (N) { 9090} 0.142 0.00010 1g/g 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.655 1/ 15. 11/ 9/95  16:00 Dennis

Nitrate + Nitrite (V) { 9558} 0.00029 0.00020 1y/g 11/ 3/95  16:30 Diane



1
North Dakota Departient of Health Page: 1
Cheiistry Division

Original Report Date: 11/14/95

Log Number: 95-R2006

Date Collected: Tiae Collected:

Date Received: 10/10/95 Tiie Received:  9:35

Site Code: 388000
Site:  UNASSIGNED SAMPLING SITE

Conents: B3-9 9CCA 47-52ca Collected February 1995

Analyte Result Detect Level
Anonia as (N) { 9090} 0.148 0.00010
Phosphate as (P) (Total)  { 9416} 0.591

Nitrate + Nitrite (V) { 9558} 0.00038 0.00020

Report Date: 11/14/95

Collected By: Constance Holth

Project Code: RPI

Project:  MISCELLANEQOUS
Approved by: QR upyth

Inorganic

Units 18D (% Date  Tiie Analyst
1/ 10. 11/ 3/95 16:30 Diane
1g/g 5. 11/°9/% 16:00  Dennis

agly 11/ 3/95  16:30 Diane



1@

North Dakota Department of Health
Chemistry Division

Original Report Date: 11/14/95
Log Number: 95-R2007

Date Collected: Time Collected:

Date Received: 10/10/95 Time Received: 9:35
Site Code: 388000

Site:  UNASSIGNED SAMPLING SITE

Comments: B3-19 9CCA 0-2cm Collected February 1995

Analyte Result Detect Level
Annonia as (N) { 9090} 0.0477 0.00010
Phosphate as (P) (Total)  { 9416} 0.722

Nitrate + Nitrite () { 9558} \D 0.00020

N = Not Detected

Collected By:
Project Code:
MISCELLANEOUS

Constance Holth

Approved hy::

Page: 1

11/14/95

Inorganic
Analyst
Diane

Dennis
Diane
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North Dakota Departient of Health
Cheaistry Division

Original Report Date: 11/14/95
Log Number: 95-R2008

Date Collected: Tiie Collected:

Date Received: 10/10/95 Tiae Received:  9:35
Site Code: 388000

Site:  UNASSIGNED SAMPLING SITE

Coaaents: B4-1 9CCA 99-104ca Collected February 1995

Analyte Result Detect Level
Aaionia as (N) { 9090} 0.0841 0.00010
Phosphate as (P) (Total)  { 9416} 0.627

Nitrate + Nitrite (N) { 9558} \D 0.00020

Collected By:
Project Code:
IISCELLANEOUS

Constance Holth

Page: 1

11714795

Inorganic
Analyst
Diane

Dennis
Diane
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North Dakota Departient of Health Page: 1
Cheiistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95
Log Nunmber: 95-R2009
Date Collected: Tiie Collected: Collected By: Constance Holth
Date Received: 10/10/95 Tine Received:  9:35 Project Code: RPI
Site Code: 388000 Project:  MISCELLANEOUS

Site:  UNASSIGNED SAMPLING SITE
Conents: B4-11 9CCA 49-54ci Collected February 1995

Approved by: /Q & viv <"c&e

Inorganic
Analyte Result Detect Level  Units 19 X Date  Tiie Analyst
Aaionia as (N) { 9090} 0,106 0.00010 1/ 10. 11/ 3/95  16:30 Diane
Phosphate as (P) (Total) { 9416} 0.701 agly 15. 11/ 9/95  16:00 Dennis
Nitrate + Nitrite (N) { 9558} ND 0.00020 1g/g 11/ 3/95  16:30 Diane

MD - Not Detected
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Horth Dakota Department of Health Page: 1
Chemistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95
Log Nunmber: 95-R2010
Date Collected: Time Collected: Collected By: -Constance Hoith
Date Received: 10/10/95 Time Received: 9:35 Project Code: RPI
Site Code: 388000 Project:  MISCELLANEOUS

Site:  UNASSIGNED SAMPLING SITE
Comments: B4-21 9CCA 0-4cm Collected February 1995

Approved by: /O UyyW
Inorganic
Analyte Result Detect Level  Units 180 (X Date  Time Analyst
Anmonia as (V) { 9090} 0.0661 0.00010 ng/g 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total) { 9416} 0.832 n/g 15. 11/ 9/95  16:00 Dennis

Nitrate + Nitrite (V) { 9558} 0.00080 0.00020 ng/g 11/ 3/95  15:30 Diane
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North Dakota Departient of Health
Cheiistry Division

Original Report Date: 11/14/95
Log Number: 95-R2011

Date Collected: Tiie Collected:

Date Received: 10/10/95 Tiie Received:  9:35
Site Code: 388000

Site:  UNASSIGNED SAMPLING SITE

Consents:  CI-1 9CAC 82.5-87.5¢h Collected February 1995

Analyte Result Detect Level
Anonia as (N) { 9090} 0.148 0.00010
Phosphate as (P) (Total)  { 9416} 0.676

Nitrate + Nitrite (V) { 9558} 0.00148 0.00020

Collected By:
Project Code:
WISCELLANEOUS

Constance Holth

/Q u*vw

Page: 1

11/14/95

Inorganic
Analyst
Diane

Dennis
Diane
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North Dakota Departaent of Health Page: 1
Cheiistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2012

Date Collected: Tiie Collected: Collected By: Constance Holth
Date Received: 10/10/95 Tiae Received:  9:35 Project Code: RPI
Site Code: 388000 Project:  MISCELLANEQUS

Site:  UNASSIGNED SAMPLING SITE
Coaaents: CI-9 9CAC 42.5-47.5ci Collected February 1995

Approved by:

Inorganic
Analyte Result Detect Level  Units 18D (X Date  Tiae Analyst
Aaaonia as (N) { 9090} 0.149 0.00010 n il 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.901 nh 15. 11/ 9/95  16:00 Dennis
Nitrate + Nitrite (V) { 9558} \D 0.00020 nh 11/ 3/95 16:30 Diane

Not Detected
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North Dakota Department of Health
Chemistry Division

Original Report Date: 11/14/95
Log Nunmber: 95-R2013

Date Collected: Time Collected:

Date Received: 10/10/95 Tine Received:  9:35
Site Code: 388000

Site:  UNASSIGNED SAMPLING SITE

Conents: CI-18 9CAC 0-2.5ci Collected February 1995

Analyte Result Detect Level
Auonia as (N) { 9090} 0.0540 0.00010
Phosphate as (P) (Total) (9416} 0.860

Nitrate + Nitrite (V) { 9558} \D 0.00020

ND = Not T)etected

Collected By:
Project Code:
MISCELLANEOUS

Constance Hoith

Page: 1

11/14/95

Inorganic
Analyst
Diane

Dennis
Diane
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North Dakota Department of Health Page: 1
Cheiistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Nunmber: 95-R2014

Date Collected: Tine Collected: Collected By: Constance Holth
Date Received: 10/10/95 Tine Received:  9:35 Project Code: RPI
Site Code: 388000 Project:  MISCELLANEOUS

Site:  UNASSIGNED SAMPLING SITE
Consents: (2-1 9CAC 50-55ci Collected February 1995

Approved by:

Inorganic
Analyte Result Detect Level  Units 180 (X Date  Tine Analyst
Ainonia as (Nj { 9090} 0.109 0.00010 H it 10. 11/ 3/9%5  16:30 Diane
Phosphate as (P) (Total) { 9416} 0.536 H it 15. 11/ 9/95  16:00 Dennis
Nitrate + Nitrite (V) { 9558} ND 0.00020 H it 11/ 3/95 16:30 Diane

NO 1N0i OCILO(]
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North Dakota Department of Health Page: 1
Chemistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2015

Date Collected: Time Collected: Collected By: Constance Holth
Date Received: 10/10/95 Time Received: 9:35 Project Code: RPI
Site Code: 388000 Project:  NISCELLANEOUS

Site: UNASSIGNED SAMPLING SITE
Comments: C2-5 9CAC 30-35cm Collected February 1995

Approved by:

Inorganic
Analyte Result Detect Level  Units 15 (% Date  Time Analyst
Anmonia as (N) { 9090} 0.0899 0.00010  wgsg 10. 11/ 3/95 16:30  Diane
Phosphate as (P) (Total)  { 9416} 0.655 ag/g 15. 11/ 9795  16:00 Dennis
Nitrate + Nitrite (N) (9558} \D 0.00020 agly 11/ 3/95  16:30 Diane

MD Not Detected



North Dakota Depar%%%nt of Health Page: 1
Cheiistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2016

Date Collected: Tine Collected: Collected By: Constance Holth
Date Received: 10/10/95 Tine Received: 9:35 Project Code: RPI
Site Code: 388000 Project:  MISCELLANEQUS

Site:  UNASSIGNED SANPLING SITE
Conients: C2-11 9CAC 0-5¢c* Collected February 1995

hpproved by: Q& vite
Inorganic
Analyte Result Detect Level  Units 18D (X) Date  Tine Analyst
Aaionia as (\j { 9090} 0.0452 0.00010 19/ 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.823 ng/g 15. 11/ 9/95 16:00 Dennis

Nitrate + Nitrite () { 9558} 0.00117 0.00020 «lg 11/ 3/%  16:30 Diane
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North Dakota Department of Health Page: 1
Chemistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2017

Date Collected: Time Collected: Collected By: Constance Holth
Date Received: 10/10/95 Time Received:  9:35 Project Code: RPI
Site Code: 388000 Project: MISCELLANEQUS

Site:  UNASSIGNED SAMPLING SITE
Comments: C3-1 9CAC 77-82cm Collected February 1995

Approved by:

Inorganic
Analyte Result Detect Level  Units 18D (X) Date  Time Analyst
Anmonia as () { 9090} 0.121 0.00010 nh 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.664 nh 1. 11/ 9/95 16:00 Dennis
Nitrate + Nitrite (V) { 9558} \D 0.00020 nh 11/ 3/95 16:30 Diane

ND - No:- De tec ted
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North Dakota Department of Health Page: 1
Chemistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Nunmber: 95-R2018

Date Collected: Tine Collected: Collected By: Constance Holth
Date Received: 10/10/95 Time Received:  9:35 Project Code: RPI
Site Code: 388000 Project:  MISCELLANEQUS

Site:  UNASSIGNED SAMPLING SITE
Comments: (3-8 9CAC 42-47ci Collected February 1995

Approved by:

Inorganic
Analyte Result Detect Level  Units 150 (1 Date  Time Analyst
Ammonia as (N) { 9090} 0.115 0.00010 19/g 10. 11/ 3/%95  16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.674 ny/g 15. 11/ 9/95  16:00 Dennis
Nitrate + Nitrite (N) { 9558} \D 0.00020 »g/q 11/ 3/95  16:30 Diane

NI) = Not Detected



114
North Dakota Departient of Health Page: 1
Cheiistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2019

Date Collected: Tiie Collected: Collected By: Constance Holth
Date Received: 10/10/95 Tiae Received: 9:35 Project Code: RPI
Site Code: 388000 Project:  MISCELLANEOUS

Site:  UNASSIGNED SAMPLING SITE
Conents: (3-16 9CAC 2-7ca Collected February 1995

Approved by: A A

Inorganic
Analyte Result Detect Level  Units 18D (X Date  Tine Analyst
Anonia as (N) { 9090} 0.0264 0.00010 1g/g 10. 11/ 3/95  16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.617 ny/g 15. 11/ 9/95 16:00 Dennis
Nitrate + Nitrite (N) { 9558} \D 0.00020 /g 11/ 3/95  16:30 Diane

N) = Not Detected
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North Dakota Departient of Health Page: 1
Cheiistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2020

Date Collected: Tiie Collected: Collected By: Constance Holth
Date Received: 10/10/95 Tiie Received:  9:35 Project Code: RP
Site Code: 388000 Project:  NISCELLANEQUS

Site:  UNASSIGNED SAMPLING SITE
Coments: C4-1 9CAC 90-95ci Collected February 1995

Approved by:

Inorganic
Analyte Result Detect Level  Units 15 (X) Date  Tiie Analyst
Anonia as (N) { 9090} 0.116 0.00010 1g/g 10. 11/ 3/95  16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.745 N/ 15. 11/ 9/95  16:00 Dennis
Nitrate + Nitrite (N) { 9558} \D 0.00020 H /i 11/ 3/95 16:30 Diane

N) Wot Detected



116
North Dakota Departient of Health Page: 1
Cheiistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2021

Date Collected: Tiie Collected: Collected By: Constance Holth
Date Received: 10/10/95 Tine Received:  9:35 Project Code: RPI
Site Code: 388000 Project: MISCELLANEOUS

Site:  UNASSIGNED SANPLING SITE
Coiaents: (4-9 9CAC 50-55ci Collected February 1995

1)
Approved hy:
Inorganic
Analyte Result Detect Level  Units 18D (X) Date  Tiie Analyst
Anonia as: gn { 9090} 0.127 0.00010 *q/g 10. 11/ 3/95 16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.675 *ih 15. 11/ 9/95  16:00 Dennis
Nitrate + Nitrite (V) { 9558} \D 0.00020 Bg/g 11/ 3/95  16:30 Diane

N) = Not Detected



North Dakota Depaﬁfﬁ%nt of Health Page: 1
Chemistry Division
Original Report Date: 11/14/95 Report Date: 11/14/95

Log Number: 95-R2022

Date Collected: Time Collected: Collected By: Constance Holth
Date Received: 10/10/95 Time Received:  9:35 Project Code: RPI
Site Code: 388000 Project:  MISCELLANEQUS

Site:  UNASSIGNED SANPLING SITE
Comments: C4-19 9CAC 0-5cm Collected February 1995

/Q urvitts
Approved by:
Inorganic
Analyte Result Detect Level  Units 1S (X) Date  Time Analyst
Annonia as (N) { 9090} 0.0462 0.00010 H it 10. 11/ 3/95  16:30 Diane
Phosphate as (P) (Total)  { 9416} 0.675 Btit 1. 11/ 9/95 16:00 Dennis

Nitrate + Nitrite (i) { 9558} 0.00036 0.0000 it 11/ 3% 16:30  Diane



118

APPENDIX C

Piezometer Readings:
W ater Levels

pH, electrical conductivity, and temperature table



ELECTRICAL CONDUCTIVITY, pH, AND
TEMPERATURE OF GROUNDWATER SAMPLES
(obtained October 28, 1995)

NEST A

Depth Cond. pH Temp.
1-2 ft. 897 7.64 40.2
2-3 ft. 927 7.95 39.0
4-5 ft. 985 7.72 40.0
6-7 ft. 1056 1.77 39.6
NEST B

Depth Cond. pH Temp.
1-2 ft. 1180 7.9 40.3
2-3 ft. 1125 7.87 40.5
4-5 ft. 1064 7.91 40.7
6-7 ft.

NEST C

Depth Cond. pH Temp.
1-2 ft. 1628 8.9 41.7
2-3 ft. 1190 8.14 42.3
4-5 ft. 1153 8.26 41.8

6-7 ft. 960 8.12 41.9



Piezometer Water Levels
(measured on October 28, 1995)

Nest A (mouth)

Piezometer W ater Level
Depth

(ft)

1-2 2.54

2-3. 2.46

4-5 2

6-7 0.54

Nest B (middle)

Piezometer W ater Level
Depth

(f)

1-2 1.82

2-3 2.54

4-5 2.4

6-7 void

Nest C (near the reservoir)

Piezometer W ater Level
Depth

(f)

1-2 2.56

2-3 3.23

4-5 2.35

6-7 2.19

120

W ater Surface to
Top of Riser

902.58
902.59
902.52
900.65

W ater Surface to
Top of Riser

901.78
902.54
902.69
902.45

W ater Surface to
Top of Riser

902.65
903.4

902.52
902.64

Head Relative to
W ater Surface

900.04
900.13
900.52
900.1

Head Relative to
W ater Surface

899.96
900.08
900.3
void

Head Relative to
W ater Surface

900.08
900.17
900.17
900.46



APPENDIX D

Discharge Measurement Notes

Precipitation Data



9-275a UNITED STATES
(Rev. July 1973) DEPARTMENT OF THE INTERIOR Meas N.

geological survey
WATER RESOURCES DIVISION m m —

DISCHARGE MEASURENENT NOTES Checked

Sta. No.
....... fu/j :.L s;i(1 ; A\
Date ... ... 19.'1n..  Party .,.'A\
Width___ Z'5' Area 5. Vel G.H. Disch
Method__ _ NO. S€ES.. i G.H. change............ LN hrs  Susp.
Method coef. Hor. angle coef. _ Susp. coef..oonne. Meter No.
CAGE READINGS Type of MEter....m ooooooveecvececees e
Time Recorder Insice Outsice Date rated.......ccocovoeeiieniiine e for rod. other
Meter._.Q_>.5..-...... ft. above bottom of weight.
Spin before meas__after ...
Meas. plots__ % diff. from rating.............
(‘CVvading”~cable, ice, boat, upstr.”~clownstr) side
Nridgej e | - feet, (mde~bov”, below
gage, and.. ..o
Check-bar, found.......ccccooveviiiiiniiiie s e
Wighted MGH . changed to___
GH. correction . COMTEC it ettt = oo essesseeneia
Correct M<EH . Levels obtained.......ccocueeeeees ceeeeeeeeeeeeeeeeeee e .

Measurement rated excellent (2% ), good (5% ), fair (8% ), poor (over 8% ), based on following con-

Record removed Intake flushed L

Observer

Control

Remarks

G.H. of zero flow ft.



Dist. from Tot:
initial  Width depth of
point

0
"\(2

5,i-12:3..
q | 3M
(90 ..1..23\

I

n

a.x

113,

3...1..33.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

hot. ice  depth

River, at

Creek, near

ofmpetgr R Tlme! NVELOCITY j
Vyto Eifective s nvé%i t%%s ‘seoonds 1M-I] Area Discharg
Q. vb.1Ch........ L Joeeee e,
.6 IT Az 3 W
}. S..55... -Minl t:
- 7i'll . z 1. .14
IQ ALA SAILIJ.
\%’J-o& 24 17
L*9... 5 313. =B .14
13 .. 3 33 B ... duee...
l. i A 33. 31 171 21 .24
)olL]!
\5 W 't n\ 4nl 3/...30
51Y31°0.. , ...
4 5> % Uki QQ 35.
o/ ZLI52 mz
%b B5H 13v iN3. 32 37
20 I I
i A. 4) 144130 25,33
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314b 141 1511 i 23
141123 1  |..
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B4 15/
A FM .1 l‘LbI.. 115120
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X 4 i,a
A... 3)141|W|_|||U 31
3 WOlary . . x 7L 2
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A1 1 a1 EN (oS 10 HI 540 130 31 .51.

..?7 . Md51 151 J

V) 1 11 . 5 Uu H 38 . HB. i
21 M.51 no

n | .11 20 40:mi WU H .51
..1..  .30.H Lug

F 113 .4 .. 5.5Q 1 13c .43 L5J
12, i 3Q M uz.

Vo 7" Q.2 i 25.11.11633p Hi 15

11 36 .43, [54 I

1 105 Hi i .L.,2.4. 2546 Llu.13 23 .J..0

EOE 3 roM ¥ 30 1,21 + |



9-275a UNITED STATES
(Re*v, July 1973) DEPARTMENT OF THE INTERIOR
geological survey
WATER RESOURCES DIVISION OOTD n

DISCHARGE MEASLREIVENT NOTES

Sta. No..
T
Date_ ripiJ.d__15..., 1 9 Party ... L LL > M
Width AreaJM £.. VA AM G.H.rviis . Disch M M
Method.......cc...... NO. SECS..ciivirirrnnns G.H. change in hrs.  Susp.
Method coef........... .. Hor. angle coef. ...Susp. coef. . Meter NO ..o
GAGE READINGS Type of meter.. .. AA oo,
Time Recorder Insice Outsice Date rated for rod, other.
Meter....... .0 4 -. .ft. above bottom of weight.
Spin before meas._ after ..

Meas. plots__ % diff. from rating__

Wadlngj cable, ice, boat, upstr.,(downst)., side
Abridg™ e | feet, "ndfe~abo” below
gage, and.

Check-bar, found

L changed to at
Weiehicd M.G.H. .

G.H. correclion ..
Correct M CH........... Levels obtained.......cccoevvvnns .

Correct

Measurement rated excellent (2% ), good (5% ), fair (8% ), poor (over 8% ), based on following con-

ditions: Cross section ............ e —————— M M Lo o 'p\J
FIOW ot et nssnes Weather .C M L jlighi - VS*.-
Air F@ ..

Gage ................................................................................................................ ' Water .. UF@ .............
Record removed.......cunninnnns Intake flushed L

Observer .

Control

Remarks

G.H. of zero flow ft.



DISCHARGE MEASUREMENT NOTES ICE COVER

River, at  ..............
Creek, near
- r
Dist, from Total . ofDFr%tgr Rev- Time e s
nigal " Wth - deph o s Eledhe R 1 a Area  Discharg-
surface point |vertica|'
0 LEA 5 2"50pm
I3 ID.1-3 ... 2. zo iz ioc i51i % \ 51
2 5 MO ,712.
H | .45 -V ZSAKII.jkM 55 .3b
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L 2 5. VZ  2E e,
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n  0155,1. 2,0 3olVtzm I.m 35 3.0
1.% 1:43 1,3151
Hi. o5[il. J n S5H\M\IA5 2,7 31
2 15i 50\.1iJi
.J.L.05 53 “i f i -LfczZijllio 2C? $.0
LA 15 H 8 \AO0I,
ti.5 65 5.5 AL 9QA5\I.%d.y) z.6
X 5 m jli.
.H 15..5,1 A ... 90A 8.1.99.''A 2.8 H
fi.LHSJW,
15 0.5. 51 f Vd. AS. J3.ki(A7, 3.0 Hi
\g\43 1nto\
20 05.3,8... . Ho iwiiM |
*7 15 % 331,
a.l 05. (PO w it _\M\ia5 3-0 d.35
zo H'Zi L
Zl 05 5.9 AL Qo ijjlzil 45 245 431
A 20 “/z. i.ot:
V1 15.k0... HO 45 J1.H1.a5f 3 145
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UNITED STATES

9-275a
(Rev. July 1973) DEPARTMENT OF THE INTERIOR M« N. .
geological survey
WATER RESOURCES DIVISION Cac»p %

DISCHARCE MEASUREIVENT NOTES Chocked In

Sta. No.
Tirtur LAU... AX
Date...... Cmu Party . . L1sjCfO914.3A
width .I\M81! Area ..50.3>~ Vel. .1.17  G.H. Disch .
Method............. NoO. SeCS...ccooiviviinnns G.H. change............. in ... hrs.  Susp......ccceeee
Method coef... Hor. angle coef. ...Susp. coef. __ ... Meter No.
GAGE READINGS Type of meter
Time Recorder inside Outside Date rated.........coocovciiciniiens o for rod, other.
Meter.......... .0.5___ ft. above bottom of weight.
Spin before m e a s . ... after
Meas. plots__ % diff. from rating _
Wading, cable, ice, boat, upstr /oownstr'y side
bridged....... I__ feet,(Tnile)/Etbov2> below
gage, and.......
j Check-bar, found..........ccceeeunnnee
Wikighted MG H . . changed t0...ccoooes cevvnninene at
G.H. correttion } B COrTreCt. s s
Correct MG-I ______ J Levels obtained...

Measurement rated excellent (2% ), good (5% ), fair (8% ), poor (over 8% ), based on following con-

AItIONS: CF0OSS SECLION  .viviiiiiiiiiiiies ettt bes estsbtas se b st s abae = seetats % eseseas ebebebeserenarenerenens
FIOW ot e s s Weather .OLMNUINI2KA_.<C$AN.)---TT---"-5
(@ 14 1= OO OSSP O RPTOTPRTEPRINY Al F@ v
G B ittt h bbbt s Water ... ‘F@
.................................................. Record removed Intake flushed L .o vvveininne
Observer .
Control
Remarks

G.H. of zero flow ft.



DISCHARGE MEASUREMENT NOTES |ICE COVER

River, at
Creek, near

T e e e e PSS
0 26 LLW t \leg
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5 27 L 20 51 !io? 1,05 M3
1-5.. 5. | ) uuliz- .i.et S0t
JO..A.i,i. .. 1¢( '20j1/ j 1.00. i.15 .].2%
ue A 1,3. R .26.52- life. .. 1,6..LP
A 21. 20115 101 1,13 i 1,it
115..3....2,3.. N D 20Ho Ul
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9-275-F UNITED STATES
DEPARTMENT OF THE INTERIOR  Meas No.
(Rev. 10-81) r GEOLOGICAL SURVEY

Comp. bv.
WATER resources division
Sta NO.cooeecirec DISCHARGE MEASUREMENT NOTES Checked by
~Inzenv . \ OuL-Ltint. M Wt v AA....
DateJi'.oOQ . .. 19.WO. .. Party . ,,.
width ... 17, Area. .23,9. . Vel w . G.Huo ... Disei. . 23.37
Method............. NO. SEcs......cccuen. G.H. change ........ in... .hrs. Susp.......
Method coef. .. .... Hor. angle coef............... Susp. coef. .. .. Meter No...............
Type of meter.. e Date rated .....cccovovviveenenn Tag checked
Meter....oun. ft. above bottom of wt. Spin before meas. . ( Al101 . after
Meas. plots.......... % diff. from............ rating. Levels obtained...........ccccoeuenee.
GAGE READINGS WATER QUALITY MEASUREMENTS
Time Inside  ADR Graphic Outside No . .......... Yes.inin Time........
Samples Collected
No . ... YeS..oounnne Time. ...
Method Used
EDI ... EWIL........... Other.....cocou..
SEDIMENT SAMPLES
NO . e YeS..ooiinnas Time....
Method Used
EDI ... EWI........... Other...............
Weighted M.G.H. BIOLOGICAL SAMPLES
G. H correction YES. e TiMe. i
Correct MGH. . NO . e TYPE ooiereeeenas
Check bar. chain found . ... changed to ....ccccooevreenee. at . .oljrvee]
ffildmfe cable, ice, boat. ~owiistj),, side Sridgf2 . 1. . feet"mj*,(“Sove)belowgage”
Measurement rated excellt. i. good (5%), fair (8%), poor (over 8%y); based on the following cond:
FLOW ettt R et R et n e en et e
Cross section...
(6307 114 {0 ] IO SO SOTT SO OTTOTPRPPUPORPTRONY
Gage operating
Intake/Orifice cleaned............. Al CA .. Water............. L O ) I
Record removed............... Extreme Indicator: MaX......ccococvevnnee. MiN..cviieeeeens
Manometer N2 Pressure TanK................. Feed...oinnn. Bbl rate....ccoeeee per min.
CSG checked...
(@ (1= V=1 RSP TTTTRSTR
HWIM L
Remarks

G.H. of zero flow ft. Sheet No of sheets
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9-275-H UNITED STATES
(Rev. 6-71) DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Men. No. .

Comp, by ... .
WATER RESOURCES DIVISION

Sta. No DISCHARGE MEASUREIVENT NOTES Cheeked by _.
‘QF .. v _iZj: ffe,.
vel, G.H. [kh333

Method............... NO. SEC*.....oerrceerinens G.H. changeé....cccccovunnn. in _hrs. Susp...coevnn
Method coef................ Hor. angle coef................ Susp. Coef.......ccc.cc.e. Meter NO......ccco vecvcinene
———————————— - for rod, other

Type of meter...

. ft. above bottom of wt. Spin before meas. ..|.Mjifl.-.. after

changed to ..o at changed tO ......ccccooviriininnne at
Measurement rated excellent (2%), good (5%), fair (8%), poor (over 8%), based on following

CONAILIONS:  CrOSS SECTION ....uiiiieis ettt ettt b e bbbk bbb bbb bbbkt eb e bbb tes sbebas

Control

Remarks

G.H. of zero flow ft.  Sheet No. of sheets.
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9-275a UNITED STATES

(Rev July 1973) DEPARTMENT OF THE INTERIOR Meas N
GEOLOGICAL SURVEY
WATER RESOURCES DIVISION Comp b\ .

DISCHARGE MEASLREIVENT NOTES Checked In

Sta. No.
I Mi- W* i
Date 1933.. Party .. (p~ASTAHCC ‘i <J0....
Width__(fl...... Area .33.7... ve. 0,5 G H oo pisch - U |
Method............... NO. SECS...cconvirrereenns G.H. change, ..o in hrs.  Susp.
Method coef.... Hor. angle coef. ..Susp. coef. ... Meter No...
GAGE READINGS Type Of Meter..cco e
Time Recorder tnside Outside Date rated........cccceeves crveiiececieed for rod, other.

ft. above bottom of weight.

Spin before meas___~r./??//). after o .L ........
Meas. plots__ % diff. from rating
“Wading”)cable, ice, boat, upstr.Cdownsp?, side
(jpridgtpl.............. J.___ feetljpLU™ ~60vj) below
gage, and. L
Check-bar, found...........ccooiiiiiniiinii

changed to at

Weighted M.G.H. .

G.H. correction . COMTECT...ciiiiiiiiiies e

Correct M<EH Levels obtained.........ccccoee v
Measurement rated excellent (2% ), good (5% ), fair (8% ), poor (over 8% ), based on following con-

ditions: Cross SECLION  ..ooiiiiiiiet e jSm ralc e

Water _ ,,°F@ ...........

Intake flushed L ...

Observer

Control

Remarks

G.H. of zero flow ft.



dischar ge measurement notes ice cover
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9-275a UNITED STATES
(Rev July 19731 DEPARTMENT OF THE INTERIOR Mea» N.
geological survey

WATER RESOURCES DIVISION Comp

DISCHARCE VEASUREIVENT NOTES Cheeked b\
Sta. No.
1 1__’.’ VA i:

Date_ \=— e w7 Paty.
Width .- _1?2r__ Area_ 13iJ V.. .W . G.H Disch aD95

Method................ NO. SECS..coviiriricns G.H change in hrs.  Susp.
Method coef................ Hor. angle coef. ..Susp. coef. _......... Meter NO.....coovvviviiniiiine
GAGE READINGS Type of meter., i s e .
Time | Recorder Inside Outside

Date rated __ for rod, other.
Meter....one e ft above bottom of weight.
Spin before measSt£/_ .. after

Meas. plots__ % diff from rating__

Wading) cable, ice, boat, upstr.”clownst?) side

bridge............. /o feet/dnTiei”*bovZ/below
gage, and.......fTd S . .
Check-bar, found..........ccoiiiiiiiices e

changed to at
Weighted M.G.H

. COTTECT it s s e
G.H. correction —

Correct M G.H Levels obtained........c.ccoceiiiiiiiiiiiies cives s

Measurement rated excellent (2% ), good (5% ), fair (8% ), poor (over 8% ), based on following con-

ditions: Cross section L. ._iL
FIOW oo ottt ot a,...ailllL
O TN BT et e e Air L ‘F@
[ X o RS RSSST S PR W'ater ‘F@

S U

Record removed Intake flushed L

Observer
Control
............... A Tl T

Remarks

G.H. of zero flow.
-Ib rr&l& dtdrtfri spin _/W (fibwt buctm”™c
& nvdpd oil, yjji did rurf bj>vl My tin's VML,



DISCHARGE MEASUREMENT NOTES ICE COVER
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9-275a UNITED STATES
(Rev July 1973) DEPARTMENT OF THE INTERIOR
geological survey

WATER RESOURCES DIVISION

DISCHARCE VEASLREIVENT NOTES Cheeked tw

Meas No .

Oxnp b\ _

Sta. No.
iss ™M i. . . . . m M7, . .
Date , 19i>1.. Party _ s PoTemm .
Width Ilp ....... Area Vel. G.H s Disch (t
Method................ NO. SeCS...cccvcirerienne G.H change_ _ in hrs.  Susp
Method coef. ................ Hor. angle coef. __Susp. coef.nee Meter NO.....oceviiiiiin,
GAGE READINGS Type Of Meter ..o
Time Recorder tnside Qutside Date rated __ for rod. other
Meter..... covevevneene ft. above bottom of weight.
Spin before meas.__~U.™_"y.(Rafter ..A t .
Meas. plots__ % diff. from rating__
Wading, cable, ice, boat,yupstry downstr., side
bridge)............. _/____ feetvirhle” above™} below
gage, and’_QR1/]7~ ................................
Check-bar, found
changed tO......c. coviivcincies Al e s
Weighted M.G.H...
GH. correction____ COTTECT .ottt et .
Correct M.G.H . Levels obtained......c.ccoooiiiiiiinincncecee

Measurement rated excellent (2% ), good (5% ), fair (8% ), poor (over 8% ), based on following con-

ditions: Cross section

Gage . Sttt eee e — e e e e e —— e ——e e s e e s b et e n et e et eenreeenee e e nneenrreeenareeas Water ... F@ cooeeeennn

Observer
Control

Remarks .J.Li.t j. doier

—Aa—..Mi:; ... 1lv

-
t

G.H. of zero flow.......ccoovvvrricnns ft.



discharge measur

ement notes -ice cover
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9‘25‘ UNITED STATES

‘Rev, iffii T DEPARTMENT Of THE INTERIOR
GEOLOGICAL SURVEv
WATER RESOURCES DtVISION

DiSQf.ftRGE NEASORENEKT NC- S

Ltaic £~ ..2r9,. 'e Q_5 Paty C pArC ~.dplL U=
Aidth n Area Vei..tlu . G.H.iiiis Discb
Lvethoc.. Nc. ;ecr . G.H. ciangc ... __ m . ntj  Susp

OZRA:N;j

Ttirv Sjc.ord:; . Cru»i<ic

................. ..alter

Meas plots, .% difT from sating ........

(~.A/admg”cablc, ice, boat apstr.ZNwANN'sidf

"""""""""" foridge™........ ... T@jfm’Yaber?, bHw
s, AW... T&IMif..........
Check-bar. for;no.. .

changed D El

Correct

Weighted M.G.H

G.H. correction

Correct M.G.H. _ Levels obtained.............. .. _

Measurement rated excellent (2% ), good (5% ), fair (8% ), poor (over 8% ), based oil following con-

dition:,". .&som:9NotioN ... oo . . e e e,
OU»e<- -« - . . e s . s Air e s
————— - Wate _tjr @ __
.......................................... Rttoofth removed Intake flushed L- ..............
*Observer

Qo

Remarks

G.H of zero flow ft



DISCHARGE MEASUREMENT NOTES—ICE COVER

Tot»l
width  depth of
water

. n

5 JlLpeces —
%loS
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River, at ..
Creek, near
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Hon ., s, 55K
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Until IbHINill"pwa nat i”e- / n ‘tui L

ttop-prctipl hi-t
(0 v Vit VI
321435 CAVALIER 7 NW ND 1963 10 37 17 123 266 801 446 84 75 60 16
156 2091 o
INT ~'jr$.7ou>-Uinchis)

*321435 CAVALIER 7 NW ND 1964 27 33 101 286 250 800 240 240 516 40
35 66 2634

321435 CAVALIER 7 NW ND 1965 2 3 59 246 348 259 233 182 451 90 115
54 2042

321435 CAVALIER 7 NW ND 1966 31 52 192 266 126 304 315 335 38 124
36 96 1915

321435 CAVALIER 7 NW ND 1967 113 5 38 297 123 140 186 107 82 102 43
86 1322

321435 CAVALIER 7 NW ND 1968 49 3 79 183 438 135 588 338 248 64 27
25 2177

321435 CAVALIER 7 NW ND 1969 126 79 14 29 110 310 242 135 196 205
15 72 1533

321435 CAVALIER 7 NW ND 1970 53 27 133 357 332 342 170 291 149 82
71 51 2058

321435 CAVALIER 7 NW ND 1971 73 8 167 131 56 561 348 47 66 294 20
19 1790

321435 CAVALIER 7 NW ND 1972 33 65 108 101 184 229 152 280 263 191
18 47 1671

321435 CAVALIER 7 NW ND 1973 0 8 96 43 161 334 316 261 314 244 102
52 1931

321435 CAVALIER 7 NW ND 1974 87 25 50 316 546 104 133 376 96 64 27
58 1882

Antruinl
321435 CAVALIER 7 NW ND 1975 25 21 124 175 179 408 9999 9999 9999 9999

9999 9999 99999

321435 CAVALIER 7 NW ND 1976 9999 9999 9999 149 71 430 425 186 27 12
4 80 99999

321435 CAVALIER 7 NW ND 1977 102 95 33 23 381 9999 262 165 541 76
64 60 99999

321435 CAVALIER 7 NW ND 1978 9 4 6 116 232 65 273 130 329 14 51
48 1277 -

321435 CAVALIER 7 NW ND 1979 22 71 97 325 263 298 414 537 67 22 33
6 2155

321435 CAVALIER 7 NW ND 1980 38 16 14 0 90 174 412 741 384 186 58
7 2120

CAVALERMM Mp Yo WS DI MB7% M KfP<all 5V M %

O Fft



321435 CAVALIER 7 NW
2 2007

321435 CAVALIER 7 NW
88 2046

321435 CAVALIER 7 NW
6 1362

321435 CAVALIER 7 NW
33 1475

321435 CAVALIER 7 NW
4 1997

321435 CAVALIER 7 NW
17 2154

321435 CAVALIER 7 NW
25 1633

321435 CAVALIER 7 NW
48 1101

321435 CAVALIER 7 NW
19 1094

321435 CAVALIER 7 NW
40 1744

321435 CAVALIER 7 NW
55 47 2257

321435 CAVALIER 7 NW
94 1585

321435 CAVALIER 7 NW
45 2447

321435 CAVALIER 7 NW
158 52 1904

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

load requested item for reason: -201

1981

124

14

1982 47

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

37

1

10

24

21

36

98

23

12

30

23

48

57 49 81 275 538 156 332 173 298 32

9 92 52 306 308 416 144 227

12 135

22

25

23

149 43

(&3]

35

36

50

22

30

86 33 209

19 91 205 233 129

13 244 52 264 227 137
40 40 341 301 182 612
15 285 168 255 744 91

0 208 258 525 218

124 150 86 550 322 286 100

27 220 262 401 439 169

84 78 246 385 181 144

21 16 290 595 846 466

36 41 295 309 253 260

316 44 137 85
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APPENDIX E

NDSHD W ater Quality Laboratory Reports

1995
1994
1993



North Dakota State Department of Health and Consolidated Laboratories Page: 1

Jriginal Report Date: 4/ 6/%

_L."g Number: 95 -R125

®late Collected:  3/20/95
late Received:  3/22/35
Kite Code: 380111

pita: Tongue River 1 Wile i of Renwici

oJonnents:

1
pnaiyce

« ’jeiva (Va)
Bagnesiua (Mg)
rotassiua (X)

Hi0iliS .
BAnganesc Ms!
con %)

' -nil )

' Caroonate (C00)

mo.vai DONALE ~iu

1 ydroxiae (OH)

"ikaunity ;CaCC3)(Total)
Conductivity

Bhospnate /Total 1 (?)

| . 1fate as (SCI)
>.iL-->a * 1t~ e f'!'

rfitregen (Total X;eldahl)

nardr.ess Total (as CaC03)
-uspended Solids (Total)
"ation Sua

B.r.icn Sua

B 1*
out- n;ffa'-a-""a

Bercent Sodium
B'Adiva Adsorption Ratio
Dissolved Solids(C)-Totai

Inil

; 1212}
{ 1219}
R
i <*f
¢ 1225)
¢ 5217)

aanNz)\
A JOCj }

i 3205}
¢ 9310}
i 3215)
{ 3220}
1 JOU5’
. 3333}
| 3415)
. 0440

2 Qer7i

1 Qc7c1

{ 9840}
f 3850)
. 3905
{ 3910}
" 3920}
( 3325}
. 3930}
[ 3335}

Cheaistry Division
Report Date 4/ 5/9%

Tiae Collected - Collected 3y: Melvin Astew
Tiae Received: 11:15 Project Coae: RNPSRRR
PeaQiaa County Project: EENVICK WATERSHED

Approved by: 1 :
inorganic
Resuit Detect Levei  Units Jsa m Date  Tiae Analyst
13.3 3.1 /L 1.5 4/ 5/95 5:18 Carol
14 X ag/L 3.3 ¥ 5% 318 Carol
g 1.0 ag/L ol 4 5125 2:18  Carol
o ¢ 0.330 g/ Ol 4 5% 913 Carol
Viiwt iVl ag/u w1 4/ 5195  2:13 Caroi
3.53 u.007 ag/L 1.4 Y oju 3018 Carol
po > ig/L 3.3 2122/55  14:00 Dennis
2.155 ~. 010 2w v 3/24/95 11:00 Dennis
v 5199100 je<7 » nisna
ND ' ag/L I00C 1447 Diane
i - /L 5.1 000100 14247 Diane
D syt S/ 14047 Diane
i - -gly e o ous 487 Diane
Yid © unhos/cn aw U Ml vw ! Diane
TV 3.313 ag/L 3.3 I VAR VAV, Dennis
5. ’ i - sioo 1132 Dennis
! A anc i b 2/24/95  11.00 Dennis
L = oct ag/L 1 @t e 15230 Dennis
114, /L
o8, ° ag/L 5.0 SrnE TEroien e
3.222 ne/L
3.047 ae/L
3.175 ae/L
-4.0 ¥

170 ag/L
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, 19

North Dakota State Departaeot of Health and Consolidated Laboratories Page: 1
Cheiistry Division
Iriginal Report Date:  4/27/95 Report Date:  4/27/95

-0g Number: 95-R254

late Collected: 4/ 4/9 Tiie Collected: 17:00 Collected By: Mel Askew
Jate Received: 4/ 5/95 Tiae Received: 11:22 Project Code: RNPSRRR
ite Code: 380111 Peibina County Project:  RENWICK WATERSHED
ite:  Tongue River 1 Nile W of Renwick
oiaents:
A
i Vee\F

Approved hy: "

Inorganic
malyte Result Detect Level  Units 18D (X) Date  Tiae Analyst
sAnionia (N) { 9085} 0.097 0.010 ag/L 1.8 4/ 7/95 10:00 Dennis
Bhosphate (Total) (P) { 9415} 0.437 « 0.018 ag/L 9.8 4/12/95 10.00 Dennis

Nitrate + Nitrite (V) Tot { 9557} 2.45 0.005 ag/L 8.2 4 7795 15:30 Dennis
Nitrogen (Total Kjeldahl) { 9575} 0.902 0.051 ag/L 13. 4/12/95  10.00 Dennis

Suspended Solids (Total) { 9850} 300. 2. ag/L 5.0 4710795 11:30 Sujit



, 140

North Dakota State Department of Health and Consolidated Laboratories
Cheiistry Division

Original Report Date:  1/27/95

ijog Number: 95-R281

Date Collected: 1/ 9/95 Tiie Collected: 14:50
Date Received:  4/11/95 Tiie Received: 11:20
Site Code: 380111 Peibina County

Site:  Tongue River 1 Nile i of Renwick
Coaients:

Analyte Result
Auonia (N) { 9085} 0.139
Phosphate (Total) (P) (9415} 0.351
Nitrate ¢ Nitrite (V) Tot (9557} 3.0
Nitrogen (Total Kjeldahl)  { 9575} 1.30
Suspended Solids (Total) { 9850} 251.

Detect Level

0.010
0.018
0.005
0.061
2.

Collected

Report Date:

By: Nel Askew

Project Code: RNPSRRR
RENWICK WATERSHED

Project:

Approved by:

Units 18D (%
ig/L 1.8
ag/L 9.8
ag/L 82
ag/L 12.
ag/L 5.0

Date

4/25/95
4/19/95
4125195
4/19/95
4/13/95

Tiie

13:00
13:00
13:00
13:00

800

Page: 1

4121195

Inorganic
Analyst

Dennis
Dennis
Dennis
Dennis
Sujit
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North Dakota State Departient of Health and Consolidated Laboratories Page: 1
Cheiistry Division
riginal Report Date: 5/ 8/95 Report Date: 5/ 3/9%

Liog Number: 95-R317

late Collected:  4/12/95 Tiie Collected: 19:00 Collected By: Mel Askew
late Received:  4/17/95 Tiie Received: 10:20 Project Code: RNPSRRR

Jite Code: 380111 Peibina County Project: RENVICK WATERSHED
:ite:  Tongue River 1 Nile N of Renwick

oaients:

Approved hy:

Inorganic
inalyte Result Detect Level  Units 19 (X) Date  Tiie Analyst
iionia () { 9085} 0,107 0.010 Jy/L 7.8 5 5/95 15:00 Dennis
"hosphate (Total) (P) { 9415} 0.397 0.018 lg/L 9.3 5 1/%5  14:50 Dennis
itrate + Nitrite (N) Tot  ( 9557} 2.99 0.005 ag/L 82 5/ 5/95 16:00 Dennis
itrogen (Total Kjeldahl)  ( 9575} 3.421 3.051 ag/L 13. 5 1/95 14:50 Dennis

luspended Solids (Total) { 9850} 209. 2. ig/L 5.0 4719795 8:30 Sujit



12

| North Dakota State Departaent of Health and Consolidated Laboratories Page: 1
Cheiistry Division
| Original Report Date: 5/ 1/95 Report Date: 5/ 1/9%
1 Number: 95-R341

| Date Collected:  4/16/95 Tiae Collected: 19:10 Collected By: Mel Askew
Date Received:  4/18/95 Tiae Received: 11:14 Project Code: RNPSRRR
Site Code: 380111 Peabina County Project:  RENWICK WATERSHED
Kite: Tongue River 1 Nile N of Renwick
Noaaents:

| Approved by:

Inorganic

Mnalyte Result Detect Level  Units 18D (0 Date  Tiae Analyst
Aaaonia (\! { 9085} 0.099 0.010 ag/L 1.3 4/25/95  12:00 Dennis
Phosphate (Total) (P) (9415} 0.438 0.018 ag/L 9.8 4/28/95  3:30 Dennis
(Jitrate + Nitrite (V) Tot  { 9557} 1.31 0.005 ag/L 3.2 4/25/95  12:30 Dennis
Suspended Solids (Total) — { 9850} 125. 0 ag/L 5.0 4/20/95  3:30 Sujit

I
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Horth Dakota State Depar“aenc of Health ana Consolidated Laboratories Page:

Theaistry Division
riginai Report Date: 5/ 1/9 Report Date:

1 Number: 95-R388

fate Collected:  1/19/95 Tiae Collected: .3:2? Collected 3y: Mel Askew
"ate Received:  4/21/95 Tiae Received: 11:40 Project Code: RNPSRRR

iite Code: 230111 Peabina County Project:  RENWICK WATERSHED
ite:  Tongue River 1 Mile 4 of Renwick

0aaents:

Approved by:

inorganic
naiyte Result Detect Level  Units 10 (% Date  Tiae Anaiys
aaonia {I) { 9035} 30 “lp 2/ 4/25/95 14:00  Demnis
hosphate (Totals (7) - 9415} 3 #7) 0.013 ag/L 3.3 428/95  3:30  Dennis
itrate + Nitrite (N) Tot  { 9557} .3 1.205 ag/L 3.2 4125195  14:00 Dennis
uspenaed Solids (Total)  j 2350} 0- 3g/L 5.3 4/25/35 200 Sujit



144

North Dakota State Departaent of Health and Consolidated Laboratories Page: 1
Cheiistry Division
Original Report Date: 5/ 8/%5 Report Date: 5/ 8/%5

uug Nunmber: 95-R431

Date Collected:  1/24/95 Tiie Collected: 19:00 Collected By: Mel Askes
)ate Received:  1/26/95 Tiae Received: 15:31 Project Code: RNPSRRR
Site Code: 380111 Peibina County Project:  REMWICK WATERSHED
Site: Tongue River 1 Nile N of Renvick
oiaents:
Q
Approved by:
Inorganic
Analyte Result Detect Level  Units 1 (X) Date  Tiae Analyst
Anonia (N) { 9085) 0.129 0.010 g/l 1.8 5/ 5/95  16:00 Dennis
Phosphate (Total) (P) { 9415) 0.280 0.018 ag/L 9.8 1/28/95  9:30 Dennis
Nitrate + Nitrite (N) Tot  { 9557} 1.19 0.005 ag/L 82 5/ 5/95 16:00 Dennis
Suspended Solids (Total)  { 9850} 27 2. ag/L 5.0 1/28/95 800 Sujit



North Dakota State Departient of Health and Consolidated Laboratories

Mpginal Report Date: 5/ 8/%5
tog Number: 95-R458

te Collected:  1/26/95
Date Received:  1/28/95

te Code: 380111
CIte: Tongue River 1 Mile W of Renwick
0

aients:

alyte

lonia (N) (9085}
osphate (Total) (P) ( 9115}

trate + Nitrite () Tot { 9557}
oispended Solids (Total)  { 9850}

t 145

Cheiistry Division

Tiie Collected: 18:15

Tiie Received:
Peibina County

Result

0.026
0.296
1.10

11.

11:12

Detect Level

0.010
0.018
0.005
2.

Units

«/L
ig/L
/L
ag/L

Collected By:
Project Code:

Project:

Report Date:

Nel Askew
RNPSRRR
RENVICK WATERSHED

Date

5/ 5/95
5/ 1/95
5/ 5/95
5/ 2/95

Tiae

16:00
11:00
16:00

8:30

Page: 1
5/ 8/95

Inorganic
Analyst

Dennis
Dennis
Dennis
Sujit
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I
North Dakota State Departient of Health and Consolidated Laboratories Page: 1
Cheaistry Division
Jiginal Report Date: & 6/95 Report Date: 6/ 6/95
Number: 95-R481

T ;e Collected:  4/30/95 Tiae Collected: 15:00 Collected By: MNEL ASKE
Date Received: 5/ 3/95 Tiae Received:  9:00 Project Code: RNPSRRR

e Code: 380111 Peibina County Project: RENWICK WATERSHED

e Tongue River 1 Nile W of Renwick
Coaaents:
b
1 Approved by

Inorganic

jalyte Result Detect Level  Units 15 (X Date  Tiae Analyst
Maonia (V) { 9085) ND 0.010 /L 5/ 8/95 11:30 Dennis
Bosphorus (Total) (P) { 9415) 0.208 0.018 /L 9.8 5/31/95 13:00 *  Demnis
nrate +Nitrite (N) Tot { 9557} 0.8%6 0.005 /L 8.2 5 8/95 11:30 Dennis
Suspended Solids (Total)  { 9850} 106. 2. /L 5.0 5 4795 9:00 Sujit
1

B % Exceeded EPP Hoidirig Tine

£ ND = Not Detected
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1

North Dakota State Departient of Health and Consolidated Laboratories Page: 1
Cheiistry Division
[P*iginal Report Date: &/ 6/95 Report Date: 5/ 6/95

L Number: 95-R524

ftte Collected: 5/ 8/% Tiie Collected:  7:55 Collected By: Mel Askew

Date Received: 5/ 9/%5 Tiie Received: 11:09 Project Code: RNPSRRR

gfte Code: 380111 Peibina County Project: REMWICK WATERSHED
Ite: Tongue River 1 Mile V of Renwick

Clients:

talyte Result Detect Level  Units 15 (X) Date  Tiie Analyst
lonia (N) { 9085) 0.078 0.010 /L 1.8 5/16/95  16:00 Dennis
osphorus (Total) (P) ( 3415) 0.170 0.018 ag/L 3.8 5/31/95  13:00 Dennis
trate + Nitrite (N) Tot  { 9557} 0.470 0.005 /L 8.2 5/16/95  16:00 Dennis

speeded Solids (Total)  { 9850} 1. D ag/L 5.0 5/11/95 820 Sujit



1
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Horth Dakota State Departient of Health and Consolidated Laboratories
Cheaistry Division

ginal Report Date:  6/14/95
Number: 95-R606
Lte Collected:  5/15/95
Date Received:  5/16/95
Nte Code: 380111
Bte: Tongue River 1 Mile i of Renwick
"aients:
alyte
onia (\) (9085}
osphorus (Total) (P) (9415}
trate + Nitrite (N) Tot  { 9557}
pended Solids (Total)  { 9850}

Tine Collected:
Tiae Received:
Peibina County

8:15
11:24

Result Detect Level
0.039 0.010
0.117 0.018
0.231 0.005

5. 2.

Collected

Project Code:

Project:

Approved hy:

Units 18D (X)
ag/L 1.8
ag/L .
ag/L 8.2

ag/L 5.0

Report Date:

By: Mel Askew
RNPSRRR

RENWICK WATERSHED

Date

5/25/95
5/25/95
5/25/95
5/19/95

Tiae

16:30
14:00
16:30
10:00

Page: 1

6/14/95

if
Inorganic
Analyst

Dennis
Dennis
Dennis
Robert
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1

North Dakota State Departient of Health and Consolidated Laboratories Page: 1

Cheiistry Division
J-iginal Report Date: & 9/% Report Date: &/ 9/%
c Number: 95-R693
K.te Collected:  5/24/95 Tiie Collected: 19:00 Collected By: Mel Askew
Date Received:  5/26/95 Tiie Received: 10:23 Project Code: RNPSRRR
nite Code: 380111 Peibina County Project:  RENWICK WATERSHED
Bte: Tongue River 1 Kile V of Renwick
Cements:
Approved by:

Inorganic
lalyte Result Detect Level  Units 15 (X Date  Tiie Analyst
nonia () (9085} 0.040 0.010 /L 1.8 & 2/95 11:30 Diane
osphorus (Total) (P) { 9415} 0.066 0.018 /L 9.8 & 9/95 11:06 Diane
trate + Nitrite (N) Tot  ( 9557} 0.058 0.005 /L 8.2 & 2/95 11:30 Diane
trogen (Total Kjeldabl) { 9575} 0.789 0.061 g/l 13. 8 9/95 1106 Diane

spended Solids (Total) { 9850} 10. 2. g/l 5.0 5/30/95  2:00 Robert



1

North Dakota State Departient of Health and Consolidated Laboratories
Cheiistry Division

Jiginal Report Date:  6/27/95

[ Number:

Collected:  8/14/95
Date Received:  6/16/95
|*te Code: 380111

Ite: Tongue River 1 Kile W of Renwick

Toaaents:

Aaionia (N)

Asphorus (Total} (Pj
atrate + Nitrite (N) Tot
Nitrogen (Total Kjeldahl)
jtopended Solids (Total)

95-R913

{ 9085}
{ 9415}
{ 9557}
{ 9575}
{ 9850}

Tiie Collected:
Tiie Received:
Peibina County

Result

0.080

0.295

0.168

0.525
14.

19:50
11:08

0.010
0.018
0.005
0.061
2.

[ 150

Detect Level

Units

ig/L
ag/L
ag/L
ag/L
ag/L

Collected By:
Project Code:

Report Date:

Nel Askew
RNPSRRR

Project: RENWICI WATERSHED

LS (%)

7.8
9.8
82
13.
5.0

Date

6/26/95
6/21/95
8/26/95
6/27/95
5/19/95

Tiie

11:30
8:53
11:30
3:53
9:00

Page:

1

6/27/95

Analyst

Dennis
Diane
Dennis
Diane
Robert
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North Dakota Departient of Health Page: 1
Cheiistry Division
Jiginal Report Date: 8/ 1/% Report Date: 8/ 1/%
L Number: 95-R1379
Ite Collected:  7/19/95 Tiae Collected: 19:10 Collected By: Mel Askew
Date Received:  7/21/95 Tiae Received: 13:25 Project Code: RNPSRRR
e Code: 380111 Peabina County Project:  RENVICK WATERSHED
IEe: Tongue River 1 Mile V of Renwick
.onaents:
I
1 Approved by:

Inorgan
jalyte Result Detect Level  Units 18D (X Date  Tiae Analyst
Aaaonia (N) { 9085) 0.017 0.010 ag/L 1.8 1126195  15:30 Dennis
Bosphorus (Total) (P) { 9415} 0.231 0.018 ag/L 9.8 1/31/95  11:00 Dennis
Btrate + Nitrite (N) Tot { 9557} 0.241 0.005 ag/L 8.2 1/26/95  15:30 Dennis
Nitrogen (Total Kjeldahl] — { 9575} 0.890 0.051 ag/L 13. 7131795 11:00 Dennis
aspended Solids (Total)  { 9850} 2. 2. ag/L 5.0 1124195 3:15 Robert
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North Dakota State Departaeat of Health ana Consolidated Laboratories Page: 1
Cheiistry Division

Jriginal Report Date:  3/28/95 Report Date:  8/28/95
! Number: 95-R1634

fate Collected:  3/15/95 Tiae Collected: 11:00 Collected By: MNel Askew

Date Received:  3/18/95 Tiae Received: 11:59 Project Code: RNPSRRR

Mite Code: 380111 Peabina County Project: RENWICK WATERSHED

Hite: Tongue River 1 Nile W of Renwick

“oanents:
lalyte Result Detect Level  Units 18D (X) Date  Tiae Analyst
aonia (V) { 3085} 0.010 0.010 ag/L 1.8 3/25/35  13:30 Dennis
losphorus (Total) (?) 1 »151 0.193 3.018 ag/L 9.8 8/25/95 13:00 Diane
itrate + Nitrite (V) Tot { 9557} 0.139 0.005 ag/L 3.2 8/25/95 13:30 Dennis
trogen (Total Kjeldahl)  { 9575} 0.598 0.051 ag/L 13. 8/25/95 13:00 Diane
ispended Solids (Total) [ 9850} 5. 0 ag/L 5.0 8/18/95 13:30 Carol



Earth Dakota Departaent of Health Page: 1
Cheiistry Ditisioa

Original Report Datei 18/ 4/95 Report Date: 18/ 4/95

og Number: 95-R1928

Date Collected:  9/19/95 Tiie Collected: 16:45 Collected By: Bel Askev

Date Received:  9/21/95 Tine Received: 12:17 Project Code: RIPSRRR

Site Code: 388111 Peahina County Project: REIEICX WATERSHED

Site: Tongue River 1 Hile V of Renvick

Consents:

Analyte Result Detect Level  Units 1D X Date  Tiie Analyst
Aaaonia (1) (19365) D 8.818 ag/L 9/29/95 15:18 Diane
Phosphorus (Total) (P) (19415) 8.246 8.818 ag/L 9.8 18/ 3/95 16:28 Diane
titrate + litrite (I) Tot  ( 9557) 8.138 8.885 ag/L 8.2 9/29/95 15:18 Diane
Hitrogen (Total Kjeldahl)  { 9575) 8.524 8.861 lg/L 13. 18/ 3/95 16:28 Diane

Suspended Solids (Total) (19858) 18. 2. ag/L 5.8 9/25/95 18:88 Carol
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North Dakota Departient of Health Page: 1
Cheiistry Division

Original Report Date: 11/ 7/%5 Report Date: 11/ 7/95
Log Number: 95-R2067

nDate Collected: 10/18/95 Tiie Collected: 11:35 Collected By: Nel Askew

"Date Received: 10/20/95 Tile Received: 10:42 Project Code: RNPSRRR
e Code: 380111 Peibina County Project: REMVICI WATERSHED

e: Tongue River 1 Nile V of Renvick

Cohents:
Analyte Result Detect Level  Units 18D (X) Date  Tiie Analyst
nonia (N) { 9085} 0.037 0.010 /L 1.8 10727795 13:30 Diane
Phosphorus (Total) (P) { 9415} 0.120 0.018 g/l 9.8 11/ 3/95 16:30 Dennis
Nitrate + Nitrite (V) Tot  { 9557} 0.217 0.005 /L §.2 10/27/95  13:30 Diane
itrogen (Total Ijeldanl)  { 9575} 0.670 0.061 /L 13. 11/ 3/95 16:30 Dennis
uspended Solids (Total)  { 9850} 5. 2. /L 5.0 10/20/95  12:10 Carol



North Dakota Stat” partment of
and Consolidated Laboratories
4/ 6/94
Pembina County
Log Number 94-R99 Type: £
Date Collected: 3/£5/94 Date Received:
Time Collected: 3:45 Time Received:
Site: 360111 Tongue River
1 Mile W of Renwick
Collected by: Mel Askew
Comment s :
nalyte Result Detect Level Units 1D
Sodiui (\a) { 1211) 234 0.1 ig/L 75
Magnesim (M) { 1212) 118 0.1 ig/L 9.8
Potassium (K) { 1219> 7.1 1.0 my/L 51
Calciui (Ca) { 1220} 45.8 0.030 ig/L 72
Menganese (Mh) < 12251 0.420 0.002 ig/L 8.7
Iron (Fe) { 1226) 0.897 0.007 my/L 7.4
Chloride { 5217) 12.8 3.0 ig/L 3.9
Auonia (N) { 90B5) 0.099 0.010 ig/L 7.8
H < 9305} 7.45
Carbonate (C03) { 9310} ND 1 ig/L
Bicarbonate (HC03) { 9315} 142 1 ig/L 51
Hydroxide (OH) { 9320} ND 1 ig/L
Alkalinity (CaCO3)(Total) { 9325} 118 1 /L 5.1
Conductivity { 9330} 472. 1.00 uahos/ci 1.2
Phosphate (Total) (P) < 9415} 0.449 0.020 ig/L 9.8
Sulfate as (S04) { 9440} 101 3 my/L 15
trate +Nitrite (N) Tot { 9557} 4.83 0.005 ig/L 8.2
Nitrogen (Total Kjeldahl) <9575} 219 0.180 /L 11
Hardness Total (as CaC03) < 9840} 183 /L
Suspended Solids (Total) { 9850} 80. 2. mg/L 5.0
tion Sui { 9905} 4.484 me/l
Anion Sui { 9910} 4.885 me/L
Difference { 9915} -0.421 me/L
rcent Difference { 9920} -4.50 %
Percent Sodiui { 9925} 237 %
Sodiui Adsorption Ratio { 9930} 0.80
Dissolved Solids(C)-Total  { 9935} 274. mg/L

* Exceeded

ND = Not

EPA Holding Time

Detect ed

Healtn

3/£9/94
11:00

Date

4/ 719
4/ 7194
4/ 7194
4/ 7/94
4/ 7/94
4/ 7/94
4/ 5/9%
3/31/94
3/29/94
3/29/94
3/29/94
3/29/94
3/29/94
3/29/94
- 3/30/94
4/ 5/9%4
3/31/94
3/30/94

3/29/94

Tiie

10:36
10:38
10:38
10:38
10:38
10:38
15:00
11.00
16.08 *
16.08
16.08
16.08
16:08
16:10
16:30
15.00
11.00
16:30

14:00

Analyst

Mke
Mke
Mike
Mke
Mike
Mike
Dennis
Dennis
Diane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Dennis
Dennis

Mke



North Dakota

1
|
| Log Numberm 94--R111
Date Collected: 3/E9/94
mm Time Collected: 10:45
|k Site: 360111 Tongue River
1 Mile W of Renwick
Collected by: Mel Askew
| Comments:
Analyte Result
Jsodiui (Na) { 1211) 32-4
Magnesiu* (Vb { 1212) 17.7
—Potassiiu (K) { 1219) 8.8
|[|Calciu* (Ca) { 1220) 68.6
mManganese (M) < 12251 0.262
Iron (Fe) { 1226) 0.399
mChloride { 5217) 13.9
mAnonia (N { 9025} 0.119
H { 9305} 772
~arbonate (CO3) { 9310} ND
Bicarbonate (HO03) { 9315} 178.
Hydroxide (OH { 9320} ND
Alkalinity (CaCO03)(Total) { 9325} 146.
mConductivity { 9330} 567.
Phosphate (Total) (P) { 9415} 0.179
Sulfate as (S04) { 9440} 124,
m 'itrate + Nitrite (N) Tot { 9557} 5.54
| trogen (Total Kjeldahl) { 9575} 0.720
Hardness Total (as CaC03) { 9840} 244,
NXNejxd™No
mCation Sui { 9905} 6.527
~Anion Sui { 9910} 5.985
Difference < 9915} 0.541
percent Difference { 9920} 4.33
Bercent Sodiui { 9925} 22.3
Sodiui Adsorption Ratio { 9930} 0.90
mDissolved Solids<0-Total { 9935} 355.

* Exceeded EPfl Holding Time

ND = Not Detected

Per.

3tate Depart ment
and Consolidhar-trd Laborat ories

of

Heai wi

4/14/94
Pembina County
Type : kK
Date Received: 3/31/94
Time Received: 11:00
Detect Level Units 1D (» Date
0.1 mg/L 7.5 4/11/94
0.1 ig/L 9.8 4/11/94
1.0 ig/L 51 4/11/94
0.030 ig/L 7.2 4/11/94
0.002 ig/L 6.7 4/ 7/94
0.007 my/L 7.4 4/ 7/94
3.0 /L 39 4/ 5/94
0.010 my/L 7.8 4/ 7/94
3/31/94
1 my/L 3/31/94
L my/L 51 3/31/94
-1 ig/L 3/31/94
1 my/L 51 3/31/94
1.00 mhos/ci 12 3/31/94
0.020 mg/L 9.8 4/13/94
3 mg/L 15. 4/ 5/94
0.005 my/L 8.2 4/ 7/94
0.180 mg/L 13 4/13/94
mg/L
5.0 4/ 4/94
e/l
me/L
e/l
%
%
my/L

\V

Tiie Analyst
8:15 Mke
8:15 Mike
815 Mike
8:15 Mike

10:36 Mike

10:36 Mike

16:15 Dennis

15.00 Dennis

14:47 Diane

14:47 Diane

14:47 Diane

14.47 Diane

14:47 Diane

14:.00 Diane

14:45 Diane

16:15 Dennis

15:00 Dennis

14:45 Diane

14:00 Carol
Chemist



riginal Report Date:

Log Number:
u

4/ i/94
4/ 5/94

Date Collected:
| Date Received:
Site Code: 380111
Site:
| Comments:

Analyte

Sodium (Ka)
I Magnesium (Mg)
Potassium (K)
I Calcium (Ca)
Manganese (fir)
Iron (Fe)
Chloride
I iaonia (H)
pH
Carbonate (C03)
Bicarbonate (BC03)
Hydroxide (OH)
Alkalinity (CaC03)(Total)
Conductivity
I Phosphate (Total) (P)
Sulfate as (S&4)
Hitrate ¢ Mitrite (H) Tot
Hitrogen (Total Kjeldahl)
Hardness Total (as CaC03>
Suspended Solids (Total)
Cation Sum
Anion Sum
Difference
Percent Difference
Percent Sodium
Sodium Adsorption Ratio
Dissolved Solids(C)-Total

ND =

north Dakota State Department of Health and Consolidated Laboratories
5/ 4/94

94-R122

Tongue River 1 Hile V of Renvick

Chemistry Division

15:35
11:00

Time Collected:
Time Received:
Pembina County

Approved by:

Result Detect Level
{ 1211) 29.2 0.1
(1212) 13.1 0.1
{ 1219) 6.4 1.0
( 1220) 53.8 0.030
( 1225} 4.54 0.002
{ 1226} 19.5 0.007
{ 52171 10.3 3.0
{ 90851 0.091 0.010
(93051 7.45
{ 9310} HD 1
( 9315} 152. 1
{ 9320} HD 1
{ 9325} 124. 1
{ 9330} 448. 1.00
{ 9415} HD 0.020
(1 9440) 8. 3.
( 9557} 5.05 0.005
( 9575) HD 0.180
( 9840} 188.
{ 9850} 1050. 2.

{ 99051
( 9910}
{ 99151
{ 9920}
( 9925}
( 9930)
( 9935}

I Exceeded EPA Holding Time
I Not Detected

5.206
4.624
0.582
e 5.92
25.1
0.92
274.

Units

ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L

ag/L
ag/L
ag/L
ag/L
umhos/ca
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ae/L
ae/L
ae/L
Z

X

ag/L

Collected By:
Project Code:

Project:

Report Date:

Hel Askev
RIPSRRR

REWICK WATERSHED

Inorganic
1D @ Date

7.5 5/ 4/%
9.8 5/ 4/9%
5.1 5/ 4/9%
7.2 5/ 4/%
6.7 5/ 2/94
7.4 5/ 2/94
19 4/ 5/94
7.8 4/ 7/%
4/ 5/94

4/ 5/%

5.1 4/ 5/9%
4/ 5/9%

5.1 4/ 5/9%
1.2 4/ 5/9%
-4/13/94

15. 4/ 5/%
8.2 4/ 7/%
4/13/94

5.0 4/ 6/94

Tiae

9:15
9:15
9:15
9:15
9:36
9:36
16:15
15:00
16:17 *
16:17
16:17
16:17
16:17
16:00
14:45
16:15
15:00
14:45

15:00

X

Page: 1

5/ 4/94

Analyst

Mike
Mike
Hike
Hike
Hike
Hike
Dennis
Dennis
Diane
Diane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Diane

Carol



_|i| North Dakota State Departient of Health and Consolidated Laboratories Page: 1
Chemistry Division
Mginal Report Date: 5/ 4/9%4 Report Date:: 5/ 4/%

®Log Number: 94-R138

n DBte Collected: 4/5/94 Tiie Collected: 15:50 Collected By: Hel Askev
m Date Received: 4/ 7/94 Ti»e Received: 11:00 Project Code: RHPSBRR
Site Code: 380111 Peibina County Project: REHIICK WATERSHED
mm Site: Tongue River 1 Hile V of Renvick
1 Coaaents:
1 / r 1 &
Annroved bv: -
B o Inorganic
) Analyte "~ T Result Detect Level  Units 15 (%) Date  Ti«e Analyst
® Sodiui (Ha) ( 1211) 24.8 0.1 ng/L 7.5 5/ 2/94  9:36 Hike
' Hagnesiui (Hg) { 1212) 14.1 0.1 ng/L 9.8 5/ 2/94 9:36 Hike
Potassiui (K) { 1219) 8.2 1.0 ng/L 5.1 5/ 2/94  9:36 Hike
1 Calciui (Ca) ( 1220) 58.2 0.030 ng/L 7.2 5/ 2/94  9:36 Hike
1 Manganese (Hn) (11225) 1.66 0.002 mg/L 6.7 5/ 2/94  9:36 Hike
Iron (Fe) ( 1226) 6.37 * 0.007 ng/L 7.4 5/ 2/94  9:36 Hike
m Chloride (15217) 12.4 3.0 ng/L 3.9 4/19/94  14:30 Dennis
1 dionia (O) (19085) 0.077 0.010 ng/L 7.8 4/ 7/94 15:00 Dennis
PH ( 9305) 7.61 4/ 7/94 16:55 * Diane
Carbonate (C03) (19310) ID 1 ng/L 4/ 7/94  16:55 Diane
1 Bicarbonate (BCQ3) (19315) 146. 1 mg/L 5.1 4/ 7/94 16:55 Diane
m Hydroxide (OH) (19320) ND 1. ng/L 4/ 7/94  16:55 Diane
Alkalinity (CaC03)(Total)  ( 9325) 120. 1 ng/L 5.1 4/ 7/94 16:55 Diane
1 Conductivity (19330) 532. 1.00 uahos/ca 1.2 4/ 7/94 16:40 Diane
1 Phosphate (Total) (P) (19415) 0.391 0.018 ng/L 9.8 4/13/94  14:45 Diane
Sulfate as (SM4) (1 9440) 147. 3. mg/L 1. 4/19/94 14:30 Dennis
m Nitrate - Nitrite (H) Tot { 9557) 3.97 0.005 ng/L 8.2 4/ 7/94 15:00 Dennis
| Nitrogen (Total Kjeldahl)  { 9575) 0.700 0.180 ng/L 1. 4/13/94 14:45 Diane
Hardness Total (as CaC03)  ( 9840) 204. ng/L
Suspended Solids (Total) (19350) 400. 2. ng/L 5.0 4/ 8/94 9:30 Carol
1 Cation Sua (19905) 5.363 me/L
~ Anion Sui (19910) 5.897 me/L
Difference (19915) -0.534 me/L
1 Percent Difference { 9920) -4.74 X
| Percent Sodiui { 9925) 20.9 X
Sodiui Adsorption Ratio (9930) 0.76
m Dissolved Solids(C)-Total  ( 9935) 339. og/L

* Exceeded EPA Holding Time

ND Not Detected



1
1

—.lginal Report Date:

t<og Number:

ate Received: 4/ 8/9%4

Site Code: 380111
Nite:
Bonents:

Iate Collected:

Analyte

Bodiua (Ha)
"agnesiui (Mg
Potassiui (K)
alciua (Ca)
langanese (vn)
ron (Fe)
loride
nia (R)
pH
Jarbonate (CO03)
Bicarbonate (HCQR)
hydroxide (OH)
Alkalinity (CaCO03)(Total)
onductivity
lhospbate (Total) (P)
ulfate as (S04)
mtitrate & Hitrite (H) Tot
Bitrogen (Total Kjeldahl)
Hardness Total (as CaCQ3)
Suspended Solids (Total)
Kation Sui
Bnion Sui
Difference
ercent Difference
ercent Sodiui
Sodiua Adsorption Ratio
f issolved Solids(C)-Total

* Exceeded

I ND

4/ 7/94

,159

North Dakota State Department of Health and Consolidated Laboratories
Cheiistry Division

5/ 4/94

94-R151

Tongue River 1 Mile V of Renvick

( 1211)
( 1212)
( 1219)
( 1220)
( 1225)
( 1226)
{ 52171
( 9085)
{ 9305)
{ 9310
{ 9315)
( 9320)
( 9325)
( 9330)
( 9415)
( 9440)
( 9557)
{ 9575)
( 9840)
( 9850)
( 9905)
( 9910)
( 9915)
( 9920)
( 9925)
( 9930)
( 9935)

Tice Collected: 7:10
Tiae Received: 11:.00
Peibina County
Approved by:
Result Detect Level
31.6 01
20.9 0.1
117 1.0
80.8 0.030
3.57 0.002
136 0.007
14.2 3.0
0.233 0.010
7.61
HD 1.
144, 1
HD 1.
118 1.
603. 1.00
0.736 0.018
216. 3.
4.90 0.005
191 0.061
288.
960. 2.
7.440
7.353
0.088
0.59
19.2
0.81
448,

'f) Holding Time

Not Detected

Report Date:

Collected By: Mel Askev

Project Code:
Project:

Inorganic
1D (X)

7.5
8.8
51
7.2
6.7
74 .
3.9
7.8

5.1

51
s/ca 1.2
9.8 -
15.

8.2

13.

2284 24888888 ¢

ah

c
o

5.0

B3 311258

=

RHPSRRR
REKVICX WATERSHD

Date

5/ 2/94
5/ 2/94
5/ 2/94
5/ 2/94
5/ 2/94
5/ 2/94
4/19/94
4/18/94
4/ 8/9%4
4/ 8/94
4/ 8/94
4/ 8/94
4/ 8/94
4/ 8/94
4/21/94
4/19/94
4/18/94
4/21/94

4/12/94

Tiae

16:35
16:35
16:35
16:35
16:35
16:35
15.00
11.00
15:42 »
1542
1542
1542
1542
14:20
15:00
15.00
11.00
15.00

14:15

Page: 1

5/ 4/94

Analyst

Mike
Hike
Mike
Mike
Mike
Hike
Dennis
Dennis
Diane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Dennis
Dennis

Carol



160

1 X

II North Dakota State Department of Health and Consolidated Laboratories Page: 1
Chemistry Division
/iginal Report Date: 5/ 4/94 Report Date: 5/ 4/9%4

~.0g Number: 94-R171

Hate Collected: 4/11/94 Ti»e Collected: 16:10 Collected By: Deb Sperle

|ate Received: 4/13/94 Time Received: 11:00 Project Code: RN\NPSRRR

Site Code: 380111 Peahina County Project: RETONCX WATERSHED

Hjite: Tongue River 1 Mile V of Renvick

Hoaments:

I ==

Approved by*/ @ - IAn n n

I Inorganic

Analﬁé """""""""""""""""""""" Result Detect Level Units 13D (X Date Tiae Analyst
Bodiua (Na) ( 1211) 339 0.1 ag/L 75 5/ 4/94 9:15 Hike
Tagnesiua (Hg) | 1212) 19.2 0.1 ag/L 9.8 5/ 4/94 9:15 Hike
Potassiua (K) ( 1219) 10.2 1.0 ag/L 51 5/ 4/94  9:15 Hike
Halciui (Ca) { 1220) 719 0.030 ag/L 72 5/ 4/94 9:15 Hike
Banganese (fin) ( 1225) 0.910 0.002 ag/L 6.7 5/ 2/94 16:35 Hike
Iron (Fe) { 1226) 0.897 0.007 ag/L 7.4 5/ 2/94 16:35 Hike
mMoride [ 5217) 134 3.0 ag/L 3.9 4/19/94  15:00 Dennis
Imonia (1) { 9085) 0.118 0.010 ag/L 7.8 4/18/94 12:00 Dennis
PH ( 9305) 7.62 4/13/94 1412 *  Diane
Carbonate (C03) { 9310) HD 1 ag/L 4/13/94 14:12 Diane
Bicarbonate (HOQ3) ( 9315) 14, 1 ag/L 51 4/13/94 14:12 Diane
Bydroxide (OH) ( 9320) HD 1 ag/L 4/13/94 14:12 Diane
Alkalinity (CaCO3)(Total) { 9325) 126. 1 ag/L 51 4/13/94 1412 Diane
Honductivity { 9330 604. 1.00 uahos/ca 12 4/13/94 15.00 Diane
Bmsphate (Total) (P) ( 9415) 0.452 0.018 ag/L 9.8 4/22/94 16:30 Dennis
Sulfate as (S04) ( 9440) 198. 3. ag/L 15. 4/19/94 15:00 Dennis
giitrate & Nitrite (H) Tot { 9557) 184 0.005 ag/L 8.2 4/18/94 12:00 Dennis
Bitrogen (Total Kjeidahl) { 9575) 1.66 0.061 ag/L 13 4/22/94 16:30 Dennis
Hardness Total (as CaC03) { 9640) 259. ag/L

Suspended Solids (Total) ( 9850) 340. 2. ag/L 5.0 4/14/94  10:00 Carol
ntion Sui ( 9905) 6.917 ae/L

Hiion Sui { 9910) 7.119 ae/L

Difference ( 9915) -0.203 ae/L

Hercent Difference { 9920) -1.44 X

B?rcent Sodiui (9925) 221 X

Sodiua Adsorption Ratio {9930) 0.92
dissolved Solids(C)-Total  ( 9935) 424, ag/L

* Exceeded FEPFi Holding Time

] ND = Not Det ected
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I North Dakota State Department of Health and Consolidated Laboratories
Cheiistry Division

original Report Date: 5/ 4/94
ILog Number: 94-R203
Date Collected:  4/14/94 Time Collected: 7:25
Date Received: 4/15/94 Time Received: 11.00
Site Code: 380111 Pembina County
Site: Tongue River 1 Hile N of Renvick
| Comments:
Approved by:
Analyte Result Detect Level
[sodium (Ha) ( 1211) 335 0.1
Magnesium (Hg) ( 1212 189 01
Potassium IK) ( 1219 8.9 10
Calcium (Ca) ( 1220 715 0.030
Manganese (Hn) ( 1225) 0.961 0.002
Iron (Fe) (12261 222 0.007
*hlorlde ( 5217) 13.0 3.0
I jmonia ( (19085) HD 0.010
( 9305) 7.80
Carbonate (CO3) ( 9310 ND 1
IBlcarbonate (HCO3) ( 9315) 180. 1
Hydroxide (OH) ( 9320) ND 1
Alkalinity (CaC03)(Total) { 9325) 147. 1
IConduct|V|ty ( 9330) 626. 1.00
Phosphate (Total) (P) ( 9415) 0.328 0.018
Sulfate as (SQ4) (9440} 182. 3.
Nitrate elitrite (N) Tot ( 95571 1.56 0.005
INltrogen (Total Kjeldahl)  ( 9575} 1.29 0.061
Hardness Total (as CaC03) { 9840} 257.
Suspended Solids (Total) ( 9850) 245, 2.
ICatlon am { 9905} 6.821
Anion Sm { 9910) 7.201
Difference | 9915) -0.380
IPercent Difference (9920} -2.71
Percent Sodium ( 9925} 22.0
Sodium Adsorption Ratio ( 9930) 091
IDlssoIved Solids(C)-Total  { 9935} 418.
Exceeded EPfi Holding me
I ND = Not Detected

Report Date:

Collected By: Hel Askev

Project Code:
Project:

U rtn ~i
Inorganic

Units 1D (2)
ag/L 7.5
mg/L 9.8
mg/L 51
mg/L 7.2
mg/L 6.7
ag/L 7.4
ag/L 3.9
ag/L
mg/L
ag/L 51
mg/L
mg/L 51
umhaos/ca 12
mg/L 9.8
ag/L 15.
ag/L 8.2
ag/L 13.
ag/L
mg/L 5.0
me/L
ae/L
me/L
t
X
ag/L

RHPSRRR
RENVICK WATERSHED

Date

5/ 4/94
5/ 4/94
5/ 4/94
5/ 4/94
5/ 2/94
5/ 2/94
4/19/94
4/18/94
4/15/94
4/15/94
4/15/94
4/15/94
4/15/94
4/15/94
4/28/94
4/19/94
4/18/94
4/28/94

4/19/94

Tine

9:15
9:15
9:15
9:15
16:35
16:35
16:30
15:.00
16:48 *
16:48
16:48
16:48
16:48
13:.00
9:30
16:30
15.00
9:30

15:00

Page: 1

5/ 4/94

Analyst

Hike
Hike
Hike
Hike
Hike
Kike
Dennis
Dennis
Diane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Dennis
Dennis

Carol
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North Dakota State Departient of Healtn and Consolidated Laboratories
Cheiistrj Division

[Original Report Date:  5/16/94

Jjog Number: 94-R252

4/19/94
4/25/94

[Date Collected:
Date Received:
.Site Code: 380111

aSite: Tongue River 1 Nile V of Renvick
"Coi*ents:
1
i
- Analyte
aSodiui (Na) { 1211}
Kagnesiui (Kg) { 1212}
flPotassiui (1) { 1219}
aCalciui (Ca) { 1220}
llanganese (Kn) { 1225}
tlron (Fe) { 1226}
aChloride { 5217}
Auonia(N) { 9085)
- H { 9305}
ill arbonate (C03) { 9310}
iBicarbonate (HC03) { 9315}
Hydroxide (OH) { 9320}
sAlkalinity (CaC03)(Total)  { 9325}
aConductivity { 9330}
Phosphate (Total) (P) { 9415}
ASulfate as (S04) { 9440}
alitrate + Nitrite (V) Tot  { 9557}
“Nitrogen (Total Ijeldahl)  { 9575}
Hardness Total (as CaC03)  { 9840}
aSuspended Solids (Total)  { 9850}
aCation Sui { 9905}
Anion Sui { 9910}
idifference { 9915}
iPercent Difference { 9920}
Percent Sodiui { 9925}
.Sodiui Adsorption Ratio { 9930}
idissolved Solids(C)-Total — { 9935}

Tile Collected:
Tiie Received:
Peibina County

Appro\red by: “r [y 21/

Result

3
1

(=23
RO O O O — —d PO

0.92
3.

* Exceeded BPAl Holding Time

ND = Not Detected

16:10
11:00

Detect Level

DO OO O OO
OO OO O O =
o o w
-~ ro o

—_
o

O O LW O s s
o o
— O
oo

o o
o O
— o

o

Units

ng/L
g/l
ng/L
ng/L
ig/L
ng/L
ng/L
g/l

g/l
g/l
g/l
g/l
uihos/ci
g/l
ng/L
ng/L
g/l
g/l
ng/L
e/l
e/l
e/l
X

X

g/l

Collected By:
Project Code:

Project:

TZ-

Report Date:

Nel Askew
RNPSRRR
RENIICI NATERSHED

"Aporgaiic

1S (X)

Lo —J OO Ul © —
O B~ —J PO — oo ol

Date

5/13/94
5/13/94
5/13/94
5/13/94
5/13/94
5/13/94
5/ 5/%
5/ 6/94
4125194
4125194 1
4/25/94
4125194
4125194
4125194
5/ 9/94
5/ 5/%
5/ 6/%
5/ 9/94

4/25/94

Tiie

9:30
9:30
9:30
9:30
9:30
9:30

12:45
12:00
12:40

2:40

12:40
12:40
12:40
15:00
16:00
12:45
12:00
16:00

11:45

Page: 1
5/16/94

Analyst

Wike
Wike
Wike
Wike
Mike
like
Dennis
Dennis
Diane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Dennis
Dennis

Carol

X
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North Dakota State Departient of Health and Consolidated Laboratories
Cheiistry Division

I Original Report Date:  5/16/91

Report Date:

Tiie

9:30
9:30
9:30
9:30
9:30
9:30
12:15
12:00
11:18 *
11:18
11:18
11:18
11:18
13:10
16:00
12:15
12:00
16:00

11:15

..og Number: 94-R253

I Date Collected:  4/23/91 Tiie Collected: 16:05 Collected By: Nel Askev
Date Received:  1/27/91 Tiie Received: 11:00 Project Code: RNPSRRR
Site Code: 380111 Peibina County Project: REIYICI IATERSHED
Site: Tongue River 1 Nile If of Renwick
Contents:
Analyte Result Detect Level  Units 180 (X) Date
Sodiui (Na) { 1211} 35.9 0.1 g/l 1.5 5/13/91
Nagnesiui (Kg) { 1212} 20.0 0.1 g/l 9.8 5/13/91
Potassiui (I) { 1219} 1.5 1.0 g/l 5.1 5/13/91
Calciui (Ca) { 1220} 76.3 0.030 g/l 1.2 5/13/91
Manganese (Kn) { 1225} 0.217 0.002 g/l 6.7 5/13/91
Iron (Fe) { 1226} 0.589 0.007 /L 1.1 5/13/91
Chloride { 5217} 11.0 3.0 /L 3.9 5/ 5/94
Auonia (W) { 9085} ND 0.010 g/l 5/ 6/91
PH { 9305} 8.01 1721791
arbonate (C03) { 9310} ND L g/l 1/21/91
Bicarbonate (HCO3) { 9315} 262. 1. /L 5.1 1/21/91
Hydroxide (OH) { 9320} ND L /L 1721191
Alkalinity (CaC03)(Total)  { 9325} 215. 1 g/l 5.1 1721791
Conductivity { 9330} 695. 1.00 uihos/ci 1.2 1/21/91
Phosphate (Total) (P) (9115} 0.232 0.018 g/l " 9.8 5/ 9/91
Sulfate as (S01) { 9110} 112. 3. /L 15. 5/ 5/91
Nitrate + Nitrite (N) Tot { 9557} 0.828 0.005 g/l 8.2 5/ 5/91
Nitrogen (Total Kjeldahl)  { 9575} 0.960 0.061 /L 13. 5/ 9/91
Hardness Total (as CaC03)  { 9810} 273. g/l
Suspended Solids (Total)  { 9850} 58. 2. /L 5.0 1/28/91
Cation Sui (1 9905} 1.221 e/l
Anion Sui (1 9910) 1.710 le/L
Difference { 9915} -0.519 e/l
Percent Difference { 9920} -3.17 X
Percent Sodiui { 9925} 22.2 X
Sodiui Adsorption Ratio { 9930} 0.91
Dissolved Solids(C)-Total  { 9935} 127. /L

* Exceeded BPAl Holding Time

ND = Not

Detected

Page: 1

5/16/91

Analyst

Nike
Wike
Wike
Wike
Wike
Wike
Dennis
Dennis
Diane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Dennis
Dennis

Carol
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North Dakota State Departient of Health and Consolidated Laboratories
Cheaistry Division

Original Report Date:  5/21/%4

Log Number: 94-R269
Date Collected:  4/28/94

Date Received: 5/ 2/94

Site Codei-MNffl0-

Site:  Field Duplicate

Consents:  Tongue River V of Renwick
Analyte

Sodiui (Ha) (12111
Hagnesiui (Mg] { 1212}
Potassiun (K) { 1219}
Calciun (Ca) (1220}
llanganese (lo) { 1225}
Iron (Fe) { 1226}
Chloride ( 5217}
Annonia (V) { 9085}
PH { 9305}
Carbonate (C03) (19310}
Bicarbonate (HC03) { 9315}
Hydroxide (OH) (9320}
Alkalinity (CaC03)(Total)  ( 9325}
Conductivity { 9330}
Phosphate (Total) (P) { 9415}
Sulfate as (S04) { 9440}
Nitrate + Nitrite (V) Tot  { 9557}
Nitrogen (Total Kjeldahl)  { 9575}
Hardness Total (as CaC03)  { 9840}
Suspended Solids (Total) (9850}
Cation Sui { 9905}
Anion Sun { 9910}
Difference ( 9915}
Percent Difference (9920}
Percent Sodiun { 9925}
Sodiun Adsorption Ratio { 9930}
Dissolved Solids(C)-?otal  ( 9935}

Tine Collected:
Tine Received:

Result

[='=) o Lo

O —J PO N ©
=~ ro
© rS

= =
S S oo o =&
o
o

266.

\D
218.
690.

0.180
143.

0.559

0.736
295.

30.
7.562
7.849

-0.286

-1.86

20.0
0.86

436.

Exceeded LPA Holding Time

N.D = Not

Detected

7:30
11:00

Detect Level

(%]
()

OO OO OO
o o
- o

—
o

O DO W O
o o o o

S o — S

_— o oo

~

Collected By:
Project Code:

Project:

Approved hy:

Units

ng/L
ng/L
ag/L
ig/L
ng/L
ag/L
ag/L
ag/L

ag/L
ag/L
ag/L
ag/L
unhos/cn
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ae/l
ne/L
ae/L
X
X

ag/L

15D ()

1.
9.
5.
1.2
b.
1.
3.

Report Date:

Hel Askew
RNPSRRR

RENWICK WATERSHED

Date

5/23/94
5/23/94
5/23/94
5/23/94
5/23/94
5/23/94
5/5/94
5/ 6/94
5/ 2/%
5/ 2/94
5/ 2/94
5/ 2/94
5/ 2194
5/ 2/9
5/10/94
5/ 5/94
5/ 6/%
5/10/94

5/ 3/94

Tiae

16:43
16:43
16:43
16:43
16:43
16:43
13:45
13:30
12:07 *
12:07
12:07
12:07
12:07
11:30
16:00
13:45
13:30
16:00

15:00

Page: !

5/24/94

Inorganic
Analyst

Wike
Mike
Mike
Mike
Wike
Mike
Dennis
Dennis
Diane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Dennis
Dennis

Carol
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North Dakota State Departaent of Health and Consolidated Laboratories
Chenistry Division

Report Date:

Tiie

16:43
16:43
16:43
16:43
16:43
16:43
16:00
16:00
10:05 *
10:05
10:05
10:05
10:05
11:56
11:00
16:00
16:00
11:00

9:30

Original Report Date:  5/26/91
Log Number: 94-R301
Date Collected: 5/ 1/91 Tine Collected: 13:30 Collected By: Mel Askew
Date Received: 5/ 9/91 Tine Received: 11:00 Project Code: RNPSRRR
Site Code: 380111 Penbina County Project: RENVICK VATERSHED
Site:  Tongue River 1 Mile V of Renwick
Contents:

Approved by:  ° IS fe
Analyte Result Detect Level  Units 1S Date
Sodiui (Na) 1 1211) 33.9 0.1 g/l 1.5 5/23/94
Hagnesiun (Ng) (1212) 21.5 0.1 ng/L 9.8 5/23/94
Potassiui (1) { 1219} 6.5 1.0 ng/L 5.1 5/23/94
Calciui (Ca) { 1220} 85.0 0.030 g/l 1.2 5/23/94
Manganese (i) { 1225} 0.112 0.002 ng/L 6.7 5/23/94
Iron (Fe) { 1226} 0.268 0.007 g/l 1.4 5/23/94
Chloride { 5217} 12.6 3.0 g/l 3.9 5/11/94
Amonia (N) { 9085} \D 0.010 ng/L 5/13/94
pH { 9305} 8.14 5/10/94
Carbonate (C03) { 9310} \D L g/l 5/10/94
Bicarbonate (HCO03) { 9315} 283. 1. ng/L 5.1 5/10/94
Hydroxide (OH) { 9320} \D 1. /L 5/10/94
Alkalinity (CaC03)(Total)  { 9325} 232. 1. g/l 5.1 5/10/94
Conductivity (9330} 703. 1.00 ushos/ci 1.2 5/ 9794
Phosphate (Total) (P) { 9415} 0.192 0.018 /L 9.8 5/25/94
Sulfate as (S01) { 9440} 154, 3. g/l 15. 5/11/94
Nitrate + Nitrite (\) Tot  { 9557} 0.140 0.005 g/l 8.2 5/13/94
Nitrogen (Total Kjeldahl)  { 9575} 0.416 0.061 g/l 13. 5/25/94
Hardness Total (as CaC03)  { 9840} 301. g/l
Suspended Solids (Total)  { 9850} 10. 2. ng/L 5.0 5/10/94
Cation Sui { 9905} 1.675 e/l
Anion Sub { 9910} 8.295 ne/l
Difference { 9915} -0.619 e/l
Percent Difference (9920} -3.88 X
Percent Sodiua { 9925} 19.6 X
Soaiua Adsorption Ratio (19930} 0.85
Dissolved Solids(C)-Total  ( 9935} 455 . g/l

* Exceeded tPfl Holding iime

MD

- Not Detected

Page: 1
5/26/91

Inorganic
Analyst

Mike
Mike
Mike
Nike
Mike
Nike
Dennis
Dennis
Hugh
Hugh
Hugh
Hugh
Hugh
Hugh
Dennis
Dennis
Dennis
Dennis

Carol
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North Dakota State Departient of Health and Consolidated Laboratories
Cheiistry Division

Original Report Date: 6/ 3/%4

Log Number: 94-R314

5/11/94
5/13/94

Date Collected:
Date Received:
Site Code: 380111

Site: Tongne River 1 Mile V of Renvick

Contents:

Analyte Result
Sodiu (M) (12111 43.1
llagnesiui (lg) 1 1212) 24.0
Potassiui (1) 1 1219) 10.1
Calciu (Ca) { 1220} 101.
Mlanganese (lin) { 1225} 0.128
Iron (Fe) { 1226} 0.152
Chloride { 5217} 15.4
Aiionia () { 9085} )]

PB { 9305} 8.28
Carbonate (COS) { 9310} )]
Bicarbonate (HCO3) { 3315} 291.
Hydroxide (OH) { 9320} 1D
Alkalinity (CaC03)(Total)  { 3325} 238.
Conductivity { 9330} 74.9
Phosphate (Total) (P) { 3415} 0.132
Sulfate as (S04) { 9440} 178.
Nitrate + Nitrite (N) Tot { 3557} \D
Nitrogen (Total ijeldanl) i 3575 0.476
Hardness Total (as CaC03) mi 351
Suspended Solids (Total)  { 9850} 1.
Cation Su { 9905} 9.166
Anion Sui { 9910} 9.005
Difference { 9915} 0.161
Percent Difference { 9920} 0.89
Percent Sodiu { 9925} 21.0
Sodiu Adsorption Ratio { 9930} 1.00
Dissolved Solids(C)-Total  { 9935} 517

* Exceeded EPAl Holding Time

ND Not Detected

Tite Collected:
Tite Received:
Peibina Count;

16:00
11:00

Detect Level

OO OO OO
O o LW
—~ o O

—
o

o o
[==)

O O O s
o o

o

Collected B;:
Project Code:
Project:

A

Approved by:

Units 15D (X)
g/l
ig/L
g/l
g/l
g/l
g/l
g/l
g/l

L~ o> — U1 © —y
O I~ —J4 N oo ol

ng/L

g/l 5.1
/L

ng/L

uhos/ci

ng/L

g/l 1
ng/L

/L 13.
ng/L

ng/L 5.0
e/l

e/l

e/l

2

X

Gl © = o1
oo PO —

ng/L

Report Date:

Xel Askew
RXPSR&R
RENIICI TATERSHED

Date

6/ 3/94
6/ 3/94
6/ 3/94
6/ 3/94
6/ 2/94
6/ 2/%4
5/18/94
5/13/94
5/13/94
5/13/94
5/13/94
5/13/94
5/13/94
5/13/94
5/25/94
5/18/94
5/13/94
5/25/94

5/13/94

Tiie

9:28

9:28

9:28

9:28
11:38
11:38
10:00
16:00
13:31
13:31
13:31
13:31
13:31
13:25
11:00
10:00
16:00
11:00

14:00

Page: 1

6/ 6/94

Inorganic
Analyst

like
Wike
Wike
Wike
Wike
Wike
Dennis
Dennis
Hugh
Hugh
Hugh
Hugh
Hugh
Hugh
Dennis
Dennis
Dennis
Dennis

Carol
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North Dakota State Departaent of Health and Consolidated Laboratories Page: 1
Cheaistry Division
Original Report Date: 6/ 2/% Report Date: 6/ 2/%4

Log Number: 94-R325

Date Collected:  5/19/94 Tine Collected:  8:10 Collected By: Mel Askew
Date Received:  5/20/94 Tiae Received: 11:00 Project Code: RMPSRRR
Site Code: 380111 Peabina County Project: RENWICI WATERSHED
Site:  Tongue River 1 Mile Vvof Renwick
Consents:

s ——  — ]
Analyte Result Detect Level  Units 150 (% Date  Tiae Analyst
Sodiua (Na) f 1211} 35.4 0.1 g/l 1.5 6/ 1/94 16:12 ke
Mlagnesiua (Mg) { 1212} 22.4 0.1 /L 9.8 6/ 1/94 16:12 like
Potassiui (1) (1219} 1.6 1.0 ig/L 5.1 6/ 1/94 16:12 like
Calciua (Ca) 1 1220} 87.3 0.030 /L 1.2 6/ 1/94 16:12 like
llanganese (M) ( 1225} 0.182 0.002 g/l 6.7 6/ 1794 16:12 Mike
Iron (Fe) { 1225} 0.437 0.007 g/l 1.4 6/ 1/94 16:12 like
Chloride { 5217} 15.1 3.0 ng/L 3.9 5/24/94  13:30 Dennis
Aaaonia (N) { 9085} \D 0.010 /L 5/27/94 15:30 Dennis
Pl { 9305} 8.10 5/20/94 15:21 *  Hugh
Carhonate (CQ3) { 9310} ND L /L 5/20/94 15:21 Hugh
Bicarbonate (HC03) { 9315} 301. L /L 5.1 5/20/94  15:21 Hugh
Hydroiide (OH) { 9320} ND L /L 5/20/94 15:21 Hugh
Alkalinity (CaC03)(Total)  { 9325} 7. L g/l 5.1 5/20/94  15:21 Hugh
Conductivity { 9330} 719. 1.00 uahos/cs 1.2 5/20/94  12:00 Diane
Phosphate (Total) (P) { 9415} 0.193 0.018 /L 9.8 5/26/94  16:00 Dennis
Sulfate as (S04) { 9440} 165. 3. g/l 15. 524194 13:30 Dennis
Nitrate + Nitrite (\) Tot  { 9557} 0.028 0.005 /L 8.2 5/21/94  15:30 Dennis
Nitrogen (Total Kjeldahl)  { 9575} \D 0.061 g/l 5/26/94  16:00 Dennis
Hardness Total (as CaC03)  ( 9840} 310. g/l
Suspended Solids (Total)  { 9850} 2. 2. g/l 5.0 5/24/94  13:15 Christine
Cation Sui { 9905} 7.350 ae/L
Anion Stb ( 9910} 8.889 ae/L
Difference { 9915} -0.940 ae/L
Percent Difference { 9920} -5.58 X
Percent Sodiua (19925} 19.8 X
Sodiua Adsorption Ratio { 9930} 0.87
Dissolved Solids(C)-Total  { 9935} 483. /L

ExcfPeswe§ EI-H Hoid in X riinc

«D = Not Detected
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North Dakota State Departient of Health and Consolidated Laboratories
Cheiistry Division

Original Report Date: 6/ 9/94
Log Nunmber: 94-R358

Date Collected:  5/25/94

Date Received:  5/31/94

Site Code: 380111

Site: Tongue River 1 Wile M of Renvick
Couents:

Analyte

Sodiui (Ma) { 1211)
Hagnesiui (Mg) { 1212}
Potassiui (1) { 1219}
Calciui (Ca) { 1220}
llanganese (ln) { 1225}
Iron (Fe) { 1226}
Chloride { 5217}
Anonia (M) { 9085}
PH { 9305}
Carbonate (C03) (19310}
Bicarbonate (HCO3) { 9315}
Hydroxide (OH) { 9320}
Alkalinity (CaC03)(Total)  { 9325}
Conductivity { 9330}
Phosphate (Total) (P) { 9415}
Sulfate as (S04) { 9440}

Nitrate + Nitrite (N) Tot  { 9557}
Nitrogen (Total Kjeldahl)  { 9575}
Hardness Total (as CaC03)  { 9840}
Suspended Solids (Total)  { 9850}

Cation Sui { 9905}
Anion Sui { 9910}
Difference { 9915}
Percent Difference { 9920}
Percent Sodiui { 9925}

Sodiui Adsorption Ratio { 9930}
Dissolved Solids(C)-Total  { 9935}

Tiie Collected: 10:25
Tiie Received: 11:16
Peibina County

Result Detect Level

oo w
—~N o O

OO OO OO

—_
o

oo
_ O

—
I
[=p)
O O LW DO
oo

o o
o O
— o

* Exceeded BEPft Holdinig Time

ND = Not Detected

Report Date:

Collected By: Mel Askew
Project Code: RMPSRRR
RENTICI NATERSHED

Project:

Approved by:

Units

ng/L
ng/L
ig/L
ng/L
g/l
g/l
g/l
g/l

g/l
ng/L
g/l
g/l
uihos/ci
g/l
ng/L
g/l
ng/L
ng/L
g/l
e/l
e/l
e/l
X

X

ng/L

L N o> Ul O —
O I~ —J PO — oo Ul

5.1

oo PO —

— —
W oo Ul W — ol

5.0

[T AN 2.3

1SD(X) o Date

6/ 2/94
6/ 2/94
6/ 2/94
6/ 2/94
6/ 2/%4
6/ 2/94
) 6/ 1/94
6/ 6/94
5/31/94
5/31/94
5/31/94
5/31/94
5/31/94
5/31/94
6/ 3/94
6/ 7/94
6/ 6/94
6/ 3/94

5/31/94

Tiie

11:38
11:38
11:38
11:38
11:38
11:38
12:45
10:00
12:04
12:04
12:04
12:04
12:04
12:00
12:30
12:45
10:00
12:30

15:00

Page: 1

6/ 9/94

Inorganic
Analyst

Mike
Wike
Wike
Hike
Nike
Wike
Dennis
Dennis
Hugh
Hugh
Hugh
Hugh
Hugh
Hugh
Dennis
Dennis
Dennis
Dennis

Carol
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North Dakota State Departaent of Health and Consolidated Laooratoriss
Chenistry Division
Original F.eport Date:  7/11/34 Report Date:  7/12/54

Log Number: 94-R424

Date Collected:  6/15/91 Tise Collected:  7:50 Collected By: Mel Askew

Date Received:  6/16/91 Tine Received: 11:00 Project Code: RNPSRRR

Site Code: 380111 Peabina County Project:  RENWICK WATERSHED

Site: Tongue River 1 Kile vof Renwick

Coaaents:

Anaiyte Result Detect Level Units 1D % Date  Tiae Analyst
Sodiua (Naj [ 12:11 35.4 0.1 ag/L 1.5 111794 14:04 Kike
llagnesiua (Kg) { 1212} 2.7 0.1 ag/L 9.8 1111794 14:04 Kike
Potassiuva (K) { 12191 5.9 1.0 ag/L 5.1 1111794 14:04 Kike
Calciui (Ca) { 1220} 81.1 0.030 ag/L 1.2 1111794 14:04 Hike
Kanganese (Kn) { 1225} 0.366 0.002 ag/L 5.7 111794 14:04 Kike
Iron (Fej { 1226} C.479 0.007 ag/L 1.4 1111794 14:04 Kike
Chloride { 5217} 12.0 3.0 ag/L ny 6/16/94 13:30 Dennis
Aanonia () ( 9085} KD 0.010 ag/L 5/17/94  17:00 Dennis
PH { 3305} 8.10 6/16/94 13:03 *  Hugh
Carbonate (CCS) { 9310} ND L ag/L 6/16/94 13:03 Hugn
Bicarbonate (HC03) { 3315} 200 . L ag/L it 5/16/94  13:03 Hugh
Hydroxide (OH) { 2320} I *, ag/L 5/16/94  13:03 Hugh
Alkalinity (CaC03)(Total)  { 9325} 26 . i ag/L 5.1 6/15/34 i1.-1 Hugh
Conductivity { 9330} 594 . 1.00 unhos/cz 1.2 5/15/34 “15:00 Hugh
Phosphate (Total) (P) { 9415} 0.216 0.018 ag/L 3.8 5/20/34  16:30 Dennis
Sulfate as (S0I) { 9440} 117, 3. ag/L 15. 6/15/94  13:30 Dennis
Nitrate + Nitrite (N) Tot  { 9557} 0.116 0.005 ag/L 3.2 5/17/94  17:00 Dennis
Nitrogen (Total 5jeldahl)  { 9575} 0.550 0.061 ag/L 13. 5/20/34  16:30 Dennis
Hardness Total (as CaC03)  ( 9840} 288. ag/L

Suspended Solids (Total) ( 9850} 49, 2. ag/L 5.0 6/20/94  14:30 Carisiine
Cation Sui ( 9905} 7.481 ae/l

Anion Sui { 9910} 7.786 ae/l

Difference i 9915} -.304 ae/L

Percent Difference { 9920} -1.39 X

Percent Sodiua { 9925} 21.0 X

Sodiua Adsorption Ratio (19930} 0.91

Dissolved Solids(C)-Total  { 9935} 422. ag/L

e d EFQ HE2(.Lri irne

mr ~ noX ng+0 -.0j
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North Dakota State Departnenn of Health and Consolidated haooratories

Original Report Date:  7/12/94

Log Nunmber: 94-R605

Date Collected:  6/28/94
Date Received:  6/22/94
Site Code: 380111

Site: Tongue River 1 Hile
Monaents:

Analyte

Sodius (Na)

Hagnesius (Kg)

atassum \K/

waiciun (Ca)

llanganese (Mn)

Iron (Fe)

Chloride

Annonia (V)

PH

Carbonate (C03)
Bicarbonate (HC03}
Hydroxide (OH)

Alkalinity (CaC03)(Total)
Conductivity

Phosphate (Total) (P)
Sulfate as (S04)

Nitrate + Nitrite (N) Tot
Nitrogen (Total Kjeidahl)
Hardness Total (as CaC03)
Suspended Solids (Total)
Cation Sun

Anion Sue

Difference

Percent Difference
Percent Scdiua

Sodium Adsorption Ratio
Dissolved Soiias(C)-Total

of Renwick

{1211
i 1)
; 1210,
{1t
y Gl
{ 1225

T

{ 3085}
{ 9305}
{ 9310}
{ 315)
( 3320}

toaieCc\

{ 3330}
{ 3415}
{ 9440}
( 9557}
{ 3575}
{ 9840}
{ 9850}
{ 9905}
{ 9910}
4 9915}
j 9320}
{ 9925}
{ 2330}
{ 9935}

Chenistry Division

Repo
Tine Collected: Collected By: Hei Askew
Tine Received: 11:00 Project Code: RNPSRRR
Peabina County Project:  RENWICa WATERSHED
Approved by:
Result Detect Levei  Units 13 (%) Date  Tine
3.4 0.1 sg/L 1.5 11194 14:04
21.4 0.1 ag/L 9.8 1111794 14:04
5.4 i.0 sg/ 5.1 1111754 14:04
78.5 0.030 sg/l* .2 711794 14:04
0.385 0.002 sg/L " 1111734 14:34
0.392 0.007 ug /Li 1.4 1111734 14:34
14m 8 3.0 sg/L 2.2 5/30/94  12:00
\D 0.010 3g/u 11 5/94  12:00
8.17 6/23/94 15:48 *
\D L sg/L 6/22/94 15:48
294. L. ag/L 6/23/94 15:48
\D ¥ sg/L 5/23/34  15:48
21. L /0 0-i 6/29/94 15:48
678. 1.00 uahcs/cs 1.2 5/29/94  15:00
0.260 0.018 sg/L 9.3 111794 13:30
115. 3. ag/L 15. 6/30/94  12:00
0.134 0.005 ag/L 8.2 1/ 5194 12:00
PRAS 0.061 sg/L 13. 11 7/94 13:30
285. ag/u
56. 2. ag/L 5.0 6/30/94  14:00
7.358 ne/L
7.551 ae/L
-0.293 ae/l
-1.95 M
20.7 X
0.85
415. ag/L

rage:

Analyst

Nike
Kike
Kike
Kike
Kide
Hike
Dennis
Dennis
Hugh
Hugh
Hugh
Hugh
Hugh
Hugh
Dennis
Dennis
Dennis
Dennis

Carol
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NcrcL Dakota State Department of Health ar.c Consolidated Laboratories
Cheaistry Division

jrims ~ e pviwjdcc. r.ercrt lit.: 4
Log Number: 94-R743

Da:? Collected:  7/19/94 Tins Collected:  S:00 Collected By: Hel Askew

Data Received:  720/94 Tice Received: 11:0C Project Cede: RISERS

Site Cede: CSCII! Pembina Project:  RENi'ICH *ATZZoHID

Site:  Tongue River 1 Rile * of Renwick

/ "
[ 1/
Approved  by: ot
iuGrzaiic
Analyte Result Detect level  Units is: (s Dat: rise Analyst
SCoiSis [Kdi BRI 20.1 0.1 ag/L & B/15/94 15:35  Hike
Rarnesiuc (H; 1o of 0.1 38/1 8/15/94 19:25 ke
rOwS.. UE 1 i ; 12:3) 5.5 1.3 sg/L VeX 8/15/34  15:25 litre
Cal:tut (Ca; ; : 57.0 2.030 ag/L 3/15/34 1C-1 Hike
- 8.5ic 0.002 ag/| 5. * 5/15/34  15:25  Hike

Floe 11’ @ one 0.00? sg/L 7.4 o/li;3 18:25  Mife
Chioride F el ¢ 2.3 2L 2.5 Hze hel
Asscr.ii (sy [ 2075} C.c21 3.310 =g/i 1.2 TISTRT 14090 Dennis
pH . 9305} §.1§ 1720794 14:52 = .. g
Carbonate (CC3; i 9312} NS L sg/L 720/54  14:52 Hugh
Bicarbonate (HC32) ¢ 3315 195. F. sg/L r.i 12009 1452 Hug;
Hydroxide (OK; ( 9220- ND L sg/L 7/20/34 14:53  Hugh
Alkalinity (Cac03|(Tctai; @ c1or* 22. ! sg/L .3 7120194 14:52  Hugh
Conductivity w 3233; 597. 1.00 uehos/cs 10 /20794 15:00 Hugh
Phosphate (Totall (Pi ; 2411) 2.284 0.018 sg/L 2.5 3 219 11220 Dennis
Sulfate as (S04- 1 74401 91. 3. sg/lL 15. 7125734 14:30 Dennis
Nitrate = Nitrite (\j Tet - 35r" 0.405 0.005 ag/L " 1122194 14:20 Dennis
Nitrogen (Total ijeidthl! ¥ -5"?” o 0.051 sg/L 1. 8/ 2134 -7 ool :
Hardness Total (as CaCCL -~ ¢s?: om
Suspended Solids .Total," ; siov; - " i - §-v e Christine
Cation Sue : e 5.523 ac/L

SLo1a - 991C. 1.147 etll
Dizierence 2iZe *0.545 ac/L

1s ., -4.72 X

%e:v=t Sodiu: I 3315} 22.5 E
Sociur. Adsorption Rati . ¢Zvv- 0.32
Dissviveu Sojics!C;-Tc:a: ;33357 ot sg/L
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North Dakota State Departient of Health and Consolidated Laboratories Page: 1
Cheiistrj Division
Original Report Date: 9/ 6/91 Report Date: 9/ 6/94

Log Number: 94-R1009

Date Collected:  8/24/94 Tiie Collected:  8:00 Collected By: Nel Askew
Date Received:  8/25/94 Ti*e Received: 11:09 Project Code: RNPSRRR
Site Code: 380111 Peibina County Project:  RENVICI WATERSHED
Site:  Tongue River 1 Nile V of Renwick
Conents:
H r*4
Approved by:
Inorganic
Analyte Result Detect Level  Units 150 (X Date  Tiie Analyst
Sodiui (Na) 11211 45.1 0.1 g/l 1.5 9/ 2/94  8:59 Nike
Nagnesiui (Kg) { 1212} 25.1 0.1 g/l 9.8 9/ 2/94  8:59 Nike
Potassiui (K) { 1219} 9.1 1.0 *g/L 5.1 9/ 2/94  8:59 Nike
Calciui (Ca) { 1220} 87.6 0.030 g/l 1.2 9/ 2/94  8:59 Nike
Hanganese (Nn) { 1225} 0.295 0.002 /L 6.7 9/ 1/94 16:59 Nike
Iron (Pe) { 1225} 0.186 0.007 g/l 1.4 9/ 1/94 16:59 Nike
Chloride { 5217} 15.3 3.0 g/l 3.9 8/31/94 11:00 Dennis
Auonia (N) { 9085} 0.173 0.010 g/l 1.8 8/25/94  14:00 Dennis
pH { 9305} 8.03 8/25/94 13:32 +  Hugh
Carbonate (C03) { 9310} \D L g/l 8/25/94 13:32 Hugh
Bicarbonate (HC03) { 9315} 281. L /L 5.1 8/25/94 13:32 Hugh
Hydroxide (OH) { 9320} \D L /L 8/25/94 13:32 Hugh
Alkalinity (CaC03)(Total)  { 9325} 235. L /L 5.1 8/25/94 13:32 Hugh
Conductivity { 9330} 734. 1.00 uihos/ci 1.2 8/25/94  16:20 Hugh
Phosphate (Total) (P) { 9415} 0.263 0.018 g/l 9.8 8/30/94 10:00 Dennis
Sulfate as (S04) { 9440} 135. 3. g/l 15. 8/31/94 11:00 Dennis
Nitrate + Nitrite (V) Tot  { 9557} 0.328 0.005 g/l §.2 8/25/94  14:00 Dennis
Nitrogen (Total Kjeldahl]  { 9575} 0.768 0.061 /L 13. 8/30/94 10:00 Dennis
Hardness Total (as CaC03)  { 9840} 322. /L
Suspended Solids (Total)  { 9850} 2. 2 /L 5.0 8/25/94  14:15 Carol
Cation Sui { 9905} 8.648 e/l
Anion Sui { 9910} §.041 le/L
Difference { 9915} 0.507 le/L
Percent Difference { 9920} 3.64 X
Percent Sodiui { 9925} 23.2 X
Sodiui Adsorption Ratio { 9930} 1.09
Dissolved Solids(C)-Total — { 9935} 461. /L

» Exceeded BPP1 Holdiny Time

ND - Not Detected



Log Number:

Date Collected:
Time Collected:
Site : 380111

1 Mile

North Dakota State Department of Health

and Consolidated Laboratories

93-R247

Collected by:
Comments:
Analyte
Sodium (Na)

Magnesium (Mg)

Potassium (It)

Calcium (Ca)

Manganese (Mn)

Iron (Fe)

Chloride

Ammonia  (N)

pH

Carbonate (C03)
Bicarbonate (HCO03)
Hydroxide (OH)
Alkalinity (CaCQ3)(Total)
Conductivity

Phosphate (Total) (P)
Sulfate as (S04)

Nitrate + Nitrite (M) Tot
Nitrogen (Total Kjeldahl)
Hardness Total (as CaC03)
Suspended Solids (Total)
Cation Sum

Anion Sum

Difference

Percent Difference
Percent Sodium

Sodium Adsorption Ratio
Dissolved Solids(C)-Total

* Exceeded EPA Holding Time

1211}
1212]
1219}
1228}
1225}
1226}
5217}
9185}
9305}
9310}
9315}
9320}
9325}
9330}
9415}
9448}
9557}
9575}
9840}
9850}
9905}
9910}
9915}
9920}
9925}
9930}
{ 9935]

e R e W e I e W T e e B I N e e T e e N e T,

a4/ 7793

7:30

Tongue River
U of Renwick
Mel Askew

Result

27.2
10.1
5.61
41.8
1.76
3.17
13.1

0.195

7.63

0.
123.

0.
101.
355.9

0.655

90.

3.38

2.61
146.
340.

4.531

4.260

0.271

3.08

28.7

0.98

248 .

Pembina County

mg/l
mg/L
mg/L
mg/L
mg/i
mg/i
mg/L
mg/L

mg/L
mg/L
sg/L
mg/L
uihos/ci
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
me/L
me/L
me/L
\

X

mg/L

4/21/93

Type :

2

Date Received:
Time Received:

Uncertainty

2.6
1.0
0.376
3.85
0.127
1.282
1.6
1.015

11.

11.
1.

11.
1.056

0.238
0.336

17.

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
uihos/ca
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
me/L
me/L
me/L
t

*

mg/L

4/ 8/93

14 -30

Date

4/20/93
4/20/93
4/20/93
4/20/93
4/20/93
4/20/93
4/15/93
4/16/93

4/
4/
4/
4/
4/
4/

8/93
8/93
8/93
8/93
8/93
8/93

4/13/93
4/15/93
4/13/93
4/13/93

4/13/93

Time

9:04
9:04
9:04
9:04
9:04
9:04
10:00
10:30
15:03
15:03
15:03
15:03
15:03
16:30
9:30
10:00
16:00
9:30

12:00

Analyst

Mike
Mike
Mike
Mike
Mike
Nike
Dennis
Dennis
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Dennis
Dennis
Dennis

Carol

Chemist



of

Received:
Received: 1

mg/l
mg/l
mg/l
mg/l
mg/l
mg/L
mg/l
mg/l

mg/l
mg/l
mg/L
ug/l
uahos/ca
mg/l
mg/l
ug/l
mg/l
mg/l
mg/l
me/L
wt/1
me/l
X

X

mg/l

North Dakota State Department
and Consoiidated
Ar23/93
Pembina County
Log Number : 93—R261 Type :
Date Colle cted 4112193 Date
Time Colle cted 16:25 Time
Site: 380 111 Tongue River
1 Mile W of Renwick
Collected by : Mel Askew
Comments:
Analyte Result Uncertainty
Sodim (Na) { 1211} 28.6 mg/l 2.7
Nagnesiui (Ng) { 1212} 13.5 mg/| 11
Potassiua (t) { 1219} 5.73 ug/l *.384
Caiciua (Ca) { 1221} 51.9 mg/l 4.79
Nanganese (Hn) { 1225} *.263  mg/l **19
Iron (Fe) { 1226} * 727  mgll **65
Chloride { 5217} 13.6 mg/l 1.7
Aaaonia (N) { 9185} *.169  mg/l **13
pH { 9315} 7.79
Carbonate (CO03) { 931%*} * mg/l 1*
Bicarbonate (HC03) { 9315} 182. ug/l It.
Hydroxide (OH) { 9321} «. ug/l 1.
Alkalinity (CaC03)(Total) { 9325} 149, mg/l 1*
Conductivity { 9331} 538.5 uahos/ca
Phosphate (Total) (P) { 9415} *.257  mgll 0,022
Sulfate as (S04) { 9441} 115. mg/l 12.
Nitrate ¢ Nitrite (N) Tot { 9557} .. 3% mgll . %21
Nitrogen (Total Kjeldahl) { 9575} 1.17 mg/l *.151
Hardness Total (as CaC03) { 9841} 185. mg/l
Suspended Solids (Total)  { 985*} 38. mg/l 5.
Cation Sua { 99*5} 5.162 me/l
Anion Sua { 9911} 5.763  me/l
Difference { 9915} -* 6%t mell
Percent Difference { 9924} -5.5% X
Percent Sodiua { 9925} 25.* X
Sodina Adsorption Ratio { 993*} 1.01
Dissolved Solids(C)-7otal { 9935} 318. mg/l
* Exceeded EPA Holding Time

Per.

nNr>1

Health
Laboratories

4714193
6:20

Date

4/22/93
4/22193
4/22/93
4122193
4/22193
4122193
4/15/93
4/16/93
4/14/93
4/14/93
4/14/93
4/14/93
4/14/93
4/14/93
4/19/93
4/15/93
4/2*/93
4/19/93

4/15/93

Tiie Analyst
9:18 Nike
9:18 Nike
9:18 Nike
9:18 Nike
9:18 Nike
9:18 Nike
1% 3% Dennis
12:3* Oennis
16:27 Oiane
16:27 Diane
16:27 Diane
16:27 Diane
16:27 Diane
16:3* Oiane
16: « Oennis
11:3* Dennis
16:45 Oennis
16: e« Dennis
11:15 Carol
Chemist
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North 7k State Department of Health and Consolidated Laboratories Page: 1
Cheaistry Division
Origin*! port o il Report Date: 10/ 5/94

Lug N'uinh*-r: 94-R1068

Date wwliCctej: SLAP Tiae Collected: 15:15 Collected 3y: Brent Nelson
Date lieCc1ved. U/ /4 Tiae Received: 11:38 Project Code: RNPSRRR
b Eu™ - 4t Penbina County Project:  SEKVICS WATERSHED
Site:  Tongue Rrver 1 Hi Rer.wick
Cements:
y
Approved by -
Incrranic

Analyte Result Detect Level  Units 15D (X) Date  Tiae Analyst
Sodiva (Naj { 1211} #e0 L9 ag/L 7c 32209 17:00  Hike
Hagnesium (Ng} HZlgl 0.7 0.1 ag/L 9.3 9/25/34  17:30 Hike
Potassiua (K) n.-l 5.2 1.0 ag/L 5.1 9/23/94 17:03 Hike
Calciva (Ca) { 1223} [ 5.030 ag/L 7.2 0/29/94 17:00  Wike
llanganese (Uni { 1225} 0.23% 0.002 ag/L 5.7 9/22/9- 1700 Mike
Iron (Fe) §ooey o wl 0.C07 ag/L 1.4 9/22 "% 17:00 Mike
Chloride { 521%} 13.4 Vel ag/L 3.3 9/21/24  12:30 L/Culic
Aaaonia (N) (19085} \D 0.010 ag/L 2/23/34  11:00 Dennis
o Esaas}_ 3.20 0/4LAT 9:20 *  pennis
Carbonate (C03) il it . ag/L 9/23/94  3:20  Dennis
Bicarbonate (HC03} ¢ 9315} 01 U L ag/L 5.1 9/23/34  9:20 Dennis
kydroride (O) Cousts ND ag/L 9/23/34  3:20  Demnis
Alkalinity (CaC03,Total, 3325} 272. L ag/L 5.1 9/23/94  9:20 Dennis
Conductivity ¢ 3330} 561. 1.00 uahos/ca 1.2 9/22/94  14:00 Diane
Phosphate (Total) (Pj ¢ 3415} 0.132 0.018 ag/L 9.3 10/ 4794 12:00 Dennis
Sulfate as (SCI) { 3440} 7. 3. ag/L 15. 9/27/94  12:30 Dennis
Nitrate - Nitrite (Ij Tot + 9997 0.022 3.005 ag/L 3.2 3/29/24 11:00  Dennis
Nitrogen (Total Rjeidahl} ! ocIm 0.5:3 0.051 ag/L 13 10/ 4734 12:00 Dennis
Hardness Total (as CaCC2,  ( 3340; 262. ag/L o
Suspended Solids (Total! ¢ 9852} 10. 0 ag/L *of M el Varaa
Cation Sun { 3905} 6.795 ae/L
Amon Sua { 99101 7.454 ae/L
Di fTerence 4 Hhi2 -0.557 ae/L
Percent Difference { 3923} -4.51 X
Percent Sodiua (3325} 18.3 X
Sodiua Adsorption Ratio {99301 0.76

Dissolved Solids(C}-Total  { 3335} 252. ag/L



uat\g «a
Consolidated

I'tGT wv.n
and
Log Number : 93 —R211
Date Collected: Al 1793
Time Collected: 7:20
Site: 380111 Tongue River
1 Mile W of Renwick
Collected by: Mel Askew
Comments:
Analyte Result
Sodiui (Ha) { 12H} 35.6
Hagnesiua (Hg) { 1212} 16.8
Potassiua (K) { 1219} 7.85
Calciui (Ca) { 1221} 61.6
Hanganese (Hn) { 1225} 8.188
Iron (Fe) { 1226} 8.183
Chloride { s2173} 14.6
Aaaonia (H) { 9185} 8.476
pH { 9315} 7.85
Carbonate (C03) { 9311} 8.
Bicarbonate (HCO3) { 9315} 187.
Hydroxide (OH) { 9321} 8.
Alkalinity (CaCo03)(Total) { 9325} 153.
Conductivity { 9331} 547.8
Phosphate (Total) (P) { 9415} 8.258
Sulfate as (S04) { 9441} 186.
Hitrate o Nitrite (X) Tot { 9557} 1.18
Hitrogen (Total Kjeidahl) { 9575} 1.11
Hardness Total (as CaC03) { 9848} 228.
Suspended Solids (Total)  { 9858} 14.
Cation Sua { 9985} 6.174
Anion  Sub { 9918} 5.685
Difference { 9915} 4.489
Percent Difference { 9928} 4.13
Percent Sodiua { 9925} 26.8
Sodiua Adsorption Ratio { 9938} 1.84
Dissolved Solids(C)-Total { 9935} 333.

ExceedoH

oucai-c ucpai

126193
Pembina County

Type:

Date
Time

Uncertainty

m9/1 3.4
ag/L 1.3
m9/1 8.472
m9/1 5.68
m9/1 8.888
mo/1 8.816
m9/1 18
m9/1 8.837
m9/1 18.
m9/1 18.
m9/1 1
m9/1 18.
uahos/ca

m9/1 8.821
mo/1 11
ag/L 8.883
m9/1 8.143
m9/1

my/1 5.
ae/L

ae/L

ae/L

Tt

X

m9/1

wnie 11¢c ot

Received:
Received:

m9/1
m9/1
m9/1
m9/1
m9/1
mg/t
mg/l
m9/1

m9/1
mg/t
mg/t
mg/l
uahos/ca
mg/t
mg/l
m9/1
mg/L
mg/L
mg/L
me/|
me/t
me/l

ug/i

ntaxii

Laboratories

4/ 5/93

8 :30

Date

4/23/93
4/23/93
4/23/93
4/23/93
4/12/93
4/12/93

4]
4/
4/
4/
4/
4/
4/
4/
4/
4/
4/
4/

4/

7193
8/93
5/93
5/93
5/93
5/93
5/93
5/93
7193
7193
6/93
7/93

5/93

Tiae

9:19
9:19
9:19
9:19
11:49
11:49
12:88
18:38
9:17
9:17
9:17
9:17
9:17
9:38
15:88
12:88
11:88
15:88

14:38

Analyst

Hike
Hike
Hike
Hike
Hike
Hike
Dennis
Dennis
Oiane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Oennis
Dennis

Carol

Chemist



Health

4/ 8/93
11:10

Date

4/24/93
4724193

424193,

4124793
4124793
4/24/93
4/15/93
4/16/93
41 8/93
41 8/93
41 8/93
41 8/93
41 8/93
4/ 8/93
4/21/93
4/15/93

4727793

41 8193

North Dakota State Department of
and Consoli +*ed Laboratories
4728193
Pembina County
Log Number: 93-R241 Type:
Date Collected: 4/ 5/93 Date Received:
Time Collected: 16:20 Time Received:
Site: 380111 Tongue River
1 Mile L of Renwick
Collected by: Mel Askew
Comments :
Analyte Result Uncertainty
Sodium (Na) { 1211} 33.6 /i 3.2 mg/|
Kagnesiua (Kg) { 1212} 14.1 mg/L 1.4 1g/i
Potassiua (K) ... { 1219} .6.46 mg/l . 4.433 /i e
Calcium (Ca) { 1221} Al.l mg/L 3.74 mg/|
Kanganese (Kn) ( 1225} 1.37 ng/i 4.199 1g/i
Iron (Fe) { 1226} 2.46 1g/i 4.219 mg/t
Chloride { 5217} 16.5 ag/i 2.1 mg/L
Aiionia (K) { 9185} 1.291  ng/i 1.423 mg/L
03] { 93(5} 7.67
Carbonate (C03) { 9311} 1. 1g/i 14. 1g/i
Bicarbonate (HCO03) { 9315} 111. mg/l 14. mg/l
Hydroxide (OH) { 9321} 1. ng/i L. /i
Alkalinity (CaC03)(Total) { 9325} 91. ng/i 14. 1g/i
Conductivity { 9331} 424.5 uihos/ci uihos/ca
Phosphate (Total) (P) { 9415} 1757 wg/i 4.465 /L
Sulfate as (S04) { 9441} 112. /i 11. /i
Kitrate + Nitrite (K) Tot { 9557} preserved with HNO3
Nitrogen (Total Kjeldahl) { 9575} 1.15 ng/i 4.135 1g/i
Hardness Total (as CaC03) ( 9840} 142. ng/i /i
Suspended Solids (Total)  { 985#} 254 . ng/i 12. /i
Cation Sum { 9945} 4,692  wme/l me/l
Anion Sum { 9911} 4.449  aell me/L
Difference { 9915} 4282  melL ael/L
Percent Difference { 9921} 314 X t
Percent Sodium { 9925} 33.9 X X
Sodium Adsorption Ratio { 9931} 1.23
Dissolved Solids(C)-Total { 9935} 263 . /i ug/|
* Exceeded EPA Holding Time

Per.

Time Analyst
9:44 Hike
9:44 Nike
9:44. Hike
9:44 Hike
9:44 Hike
9:44 Hike
14:44 Oennis
14:34 Dennis
13:14 Diane
13:14 Diane
13:14 Diane
13:14 Diane
13:14 Diane
13:24 Diane
16:34 Diane
14:44 Dennis
16:34 Diane
14:44 Carol
Chemist



ana lonsouaacea Laooracories
t 4/26/93
Pembina County
Log Number: 93-R295 Type: 2
Date Collected: 4114793 Date Received:
Time Collected: 16:00 Time Received:
Site: 380111 Tongue River
1 Mile W of Renuick
Collected by: Mel Askew
Comments
Analyte Result Uncertainty
Sodiui (Na) ( 1211} 32.3 mg/L 3.1 ng/i
Nagnesiui (Ng) { 1212) 16.1 mg/L 1.3 ng/i
Potassiui (K) { 1219} 6.35 ug/l 1.426 mg/l
Calciui (Ca) { 1221} 61.1 mg/L 5.62 1g/i
Nanganese (Nn) { 1225} 1.286  mg/l 1.121 1g/i
Iron (Fe) { 1226} 1,495  mo/1 1.144 ng/i
Chloride { 5217} 13.4 mg/L 1.7 ng/i
Aiionia (N) { 9185} 1.174 =g/l I.H6 ng/i
pH { 9315} 7.98
Carbonate (C03) { 9311} t. mg/l 11. g/l
Bicarbonate (HCO3) { 9315} 191. mg/l 11. 1g/i
Hydroxide (OH) { 9321} «. m9/1 1. ng/i
Alkalinity (CaCO03)(Total) { 9325} 156. m9/1 11, ng/i
Conductivity { 9331} 588.3 uahos/ci uahos/ca
Phosphate (Total) (P) | 3415} 1.242  mg/l 1.121 ng/i
Sulfate as (S04) [ 9441] 116. mg/| 12. mg/l
Nitrate ¢ Nitrite (N) Tot { 9557} 1.65 m9/1 1.116 ng/i
Nitrogen (Total Kjeldahl) { 9575} 1.894  ng/i 1.115 ng/i
Hardness Total (as CaC03) { 9841} 219. mg/l g/i
Suspended Solids (Total) { 9851} 38. 1g/i 5. ng/i
Cation sun { 9915} 5995 g1 at/l
Anion Sui { 9911} 5.919 me/L e/l
Difference { 9915} 1.186  ae/L aell
Percent Difference { 9921} 172 X X
Percent Sodiui { 9925} 24.2 X X
Sodiui Adsorption Ratio { 9931} 1.95
Dissolved Solids(C)-Total ( 9935} 339. ng/i ng/i
* Exceeded EPA Holding Time
Per. M u

4/16/93
15:35

Date

4/22/93
4/22/93
4/22/93
4/22/93
4/22/93
4/22193
4/21/93
4/23/93
4/16/93
4/16/93
4/16/93
4/16/93
4/16/93
4/19/93
4/19/93
4/21/93
4/21/93
4/19/93

4/19/93

Tiie Analyst
9:18 Nike
9:18 Nike
9:18 Nike
9:18 Nike
9:18 Nike
9:18 Nike
14:31 Dennis
11:31 Diane
13:53 Oennis
13:53 Dennis
13:53 Dennis
13:53 Dennis
13:53 Dennis
14:11 Diane
16:11 Dennis
14:31 Oennis
11:41 Oennis
16:11 Oennis
11:H Carol
Chemist



North Dakota State Department of Health

and Consolidated Laboratories

Log Number: 93-R303
Date Collected: 4/20/93
Time Collected: 7:25

Site: 380111 Tongue River
1 Mile W of Renwick

Collected by: Mel Askew

Comments:
Analyte Result
Sodiua (Na) {..1211} 13.8
Nagnesiua (Kg) { 1212} 14.5
Potassiua (K) { 1219} 2.29
Calciua (Ca) { 1221} 66.3
Manganese (An) { 1225} 1.642
Iron (Fe) { 1226} 1.911
Chloride { 5217} 7.4
Aaaonia (N) { 9185} 1.271l
P { 9315} 7.94
Carbonate (C03) { 9311} 8.
Bicarbonate (HCO03) { 9315} 296.
Hydroxide (OH) { 9321} 8.
Alkalinity (CaCO03)(Total) { 9325} 242.
Conductivity { 9331} 538.1
Phosphate (Total) (P) { 9415} 8.172
Sulfate as (S04) { 9441} 43.
Nitrate + Nitrite (N) Tot { 9557} 8.278
Nitrogen (Total Kjeldahl) { 9575} 1.11
Hardness Total (as CaC03) { 9841} 227.
Suspended Solids (Total) { 9858} 58.
Cation Sua { 9915} 5.388
Anion Sua { 9911} 5.957
Difference { 9915} -8.657
Percent Difference { 9921} -5.83
Percent Sodiua { 9925} 11.6
Sodiua Adsorption Ratio { 9931} 8.48
Dissolved Solids(C)-Total { 9935} 294 .

* Exceeded EPA Holding Time

4/30/93
Pembina County

Type :

2

Date Received:
Time Received:

Uncertainty

ag/L 2.5
ag/L 1.1
ag/L 8.388
ag/L 6.16
ag/l 8.846
ag/l 8.881
ag/l 8.9
ag/L 8.821
ag/l 18.
ag/L 18.
ag/l 1.
ag/l 18.
uahos/ca

ag/l 8.815
ag/l 4.
ag/l 8.819
ag/l 8.143
ag/l

ag/l 5.
aell

ae/L

aell

X

X

ag/l

ag/l
ag/l
ag/l
ag/l
ag/l
ag/L
ag/l
ag/L

ag/l
ag/l
eg/L
ag/l
uahos/ca
ag/l
ag/l
ag/l
ag/l
ag/l
ag/l
me/l
me/l

aell
X

X

ag/l

4/21/93
14:50

Date

4/29/93
4/29/93
4/29/93
4/29/93
4/29/93
4/29/93
4/28/93
4/23/193
4/21/93
4/21/93
4/21193
4/21/93
4/21/93
4/21/93
4/27/93
4/28/93
4/22/93
4/27193

4/22193

Tiae

9:86
9:86
9:86
9:86
9:86
9:86
18:38
18:38
15:19
15:19
15:19
15:19
15:19
16:88
16:38
18:38
14:38
16:38

18:38

Analys

Nike
Nike
Nike
Nike
Nike
Nike
Dennis
Diane
Oiane
Diane
Diane
Diane
Oiane
Diane
Oiane
Dennis
Dennis
Diane

Carol

Chemist



North Dakota State Department of Health

and Consolidated Laboratories

Log Number: 93-R320
Date Collected: 4/22/93
Time Collected: 8:00

Site: 380111 Tongue River
1 Mile U of Renwick

Collected by: Mel Askew

Comments:
Analyte Result
Sodiui (Ha) { 1211} 33.4
Ragnesiun (Hg) { 1212} 15.1
Potassiui (K) { 1219} 6.15
Calciua (Ca) { 1221} 58.1
Hanganese (Hn) { 1225} 1.313
Iron (Ft) { 1226} * 571
Chloride { 5217} 13.1
Aaaonia (H) { 9185} 1.133
PH { 9315} 7.86
Carbonate (C03) { 9311} 1.
Bicarbonate (HC03) { 9315} 188.
Hydroxide (OH) (9321} 1.
Alkalinity (CaC03)(Total) { 9325} 154,
Conductivity { 9331} 572.5
Phosphate (Total) (P) { 9415} 1.231
Sulfate as (S04) { 944%} 126.
Hitrate ¢ Hitrite (H) Tot { 9557} 1.11
Nitrogen (Total Kjeldahl) { 9575} 1.23
Hardness Total (as CaC03) { 9841} 2*7.
Suspended Solids (Total) { 9851} 58.
Cation Sua { 9915} 5.8*1
Anion Sua { 9911} 6.176
Difference { 9915} -*.275
Percent Difference { 9921} -2.32
Percent Sodiua { 9925} 25.9
Sodiua Adsorption Ratio { 993*} . *1
Dissolved Solids(C)-Total { 9935} 344.

Exceeded EPA Holding Time

5/ 3/93
Pembina County

Type:

2

Date Received:
Time Received:

Uncertainty

ag/L 3.2
ag/L 1.2
ag/l t.4*5
ag/L 5.36
ag/l 1.122
ag/L **51
ag/l 1.6
ag/L ¥ *e3
ag/l 11,
ag/l 1*
ag/t 1.
ag/l 1%,
uahos/ca

ag/l M2*
ag/l 13.
ag/l t.*71
ag/l *.158
ag/l

ag/t 5.
aell

ae/l

ae/l

t

ag/l

Per.

ag/t
ag/l
ag/l
ag/l
ag/l
ag/l
ag/l
ag/L

ag/l
ag/L
ag/L
ag/l
uahos/ca
ag/l
ag/l
ag/l
ag/l
ag/l
ag/l
aell
me/l
aell
t

X

ag/t

4/23/93
10 :-SO

Date

4/29/93
4/29/93
4/29/93
4/29/93
4/29/93
4/29/93
4/28/93
4/3*/93
4/23/93
4/23/93
4/23/93
4/23/93
4/23/93
4/23/93
4/27/93
4/28/93
4/28/93
4/27193

4/26/93

Tiae Analyst
9:16 Hike
9:16 Nike
9:16 Hike
9:«6 Nike
9:16 Hike
9: %6 Nike
11:3* Dennis
11 Oiane
14:13 Diane
14:13 Diane
14:13 Diane
14:13 Diane
14:13 Oiane
14:21 Oiane
16:3* Oiane
11:31 Dennis
9:3% Dennis
16:3* Diane
1*: 3* Carol
Chemist



North Dakota State Department of Health
and Consolidated Laboratories

5/13/93
Pembina County

Log Number: 93-R353 Type : 2

Date Collected: 4/30/93 Date Received:

Time Collected: 8:15 Time Received:

Site: 380111 Tongue River

1 Mile W of Renuick

Collected by: Mel Askew

Comments:
Analyte Result Uncertainty
Sodiub (Na) { 1211} 36.1 mo/1 2.7 mg/
Nagnesiua (Kg) { 1212} 18.1 m9/1 1.8 mo/1
Potassiua (K) { 1219} 6.8« mo/1 1.11 m9/1
Calciui (Ca) { 1221} 73.1 m9/1 5.23 m9/1
Manganese (Mn) { 1225} 1174 wg/i 1.112 mg/L
Iron (Fe) { 1226} 1226  w9n 1.117 u9/1
Chloride { 5217} 15.1 my/1 3.1 m9/1
Aaaonia (N) { 9185} 1.131 w91 M | * m9/1
H { 9315} 7.92
Carbonate (C03) { 9311} 1 m9/1 1*, m9/1
Bicarbonate (HCO03) { 9315} 237. m9/1 12. ug/l
Hydroxide (OH) { 9321} 1 my/1 1. mo/1
Alkalinity (CaC03)(Total) { 9325} 194. g/i 11. mg/l
Conductivity { 9331} 674.1 uahos/ci uahos/ci
Phosphate (Total) (P) { 9415} 1.167 m9/1 1.121 mo/1
Sulfate as (SOA) { 9441} 145, mo/1 22. mg/L
Mitrate + Nitrite (N) Tot { 9557} M M m9/1 .. 9*5 m9/1
Nitrogen (Total Kjeldahl) { 9575} 1.526  wmo/1 1.18* mg/l
Hardness Total (as CaC03) { 9841} 257, ng/i m9/1
Suspended Solids (Total) { 9851} 21. m9/1 5. «glL
Cation Sua { 9915} 6.916 me/l -t
Anion Sua { 9911} 7.329  me/l '
Difference { 9915} -*.423  mell me/l
Percent Difference { 9921} 297 X X
Percent Sodiua { 9925} 23.3 X %
Sodiua Adsorption Ratio { 9931} 1.98
Dissolved Solids(C)-Total { 9935} 411. m9/1 ./t

Exceeded EPA Holding Time

Per.

5/ 3/93
10:30

Date

5/12/93
5/12/93
5/12/93
5/12/93
5/12/93
5/12/93

5/
5/
5/
5/
5/
5/
5/
5/

6/93
7193
3/93
3/93
3/93
3/93
3/93
3/93

5/11/93

5/
5/

6/93
4/93

5/11/93

5/

4/93

Tiae Analyst
11:2% Nike
11:21 Nike
11:2* Nike
11:21 Nike
11:2% Nike
11:21 Nike
14:35 Oiane
12:31 Oiane
11:54 *  Qennis
11:54 Dennis
11:54 Oennis
11:54 Oennis
11:54 Oennis
14:11 Dennis
15:45 Oennis
14:35 Diane
14:3* Oiane
15:45 Oennis
14:45 Carol

Chemist



North Dakota State Department of Health
and Consolidated Laboratories

6/ 2/93 -
Pembina County * -

Log Number : 93-R366 Type: 2

Date Collected: 5/ 5/93 Date Received: 5/ 7/93

Time Collected: 17:10 Time Rfcg/ki_ved : 11:00

Site: 380111 Tongue River »

1 Mile U of Renuick

Collected by: Mel Askeu xr

Comments:
Arelyte Result Detect ledl Lhits 190 Cae
Sodlium (\=) {1211} %56 61 'mg/l 7.5 & 1/38
Ngesiln &9 {12124 25 6.1 mg/L 938 & 1/8
Potassiun ® { 1219} 745 18 - »gA 51 & /B
Calcun @& {128} 8.2 6.6% «gli 72 & 1/3
Moaree @) {125} 8123 682  .mg/ 6.7 & 1/3
I (© { 126} 6.3 6.657 mgi 74 & /8
Chlorice {517} 56 36 mg/I 39 Y198
Depth {9} »rs - Neters Y 538
Anmmia @ { 55} 1.868 6.616 mg/l , 78 Y 7/
M { 35} 811 » Y7/
Catoate (@B) { =B} 6 B. mgl! 51 Y /3
Bicatoete (HIB) { =BI5}; B 6. mg/L 51 Y /3
Hadodace @) { BB} 6 L mg/| 51 Y /B
Allalinity CGOB)(otal) { B5}: 211 6. mg/l 51 Y /B
God.ctivity { BB} 8. 18 uhos/an 12 r; Y7338
HFogtate (o) © { A5} 6.137 6.656 mg/| 98 ¥y Y/
Qlfate s @) (98} wi. 3 mg/| 5 Y198
Nitrate + Nitrite (® Tot {957} 6.6%6 6.656 g 82 m ¥11/8
Nitragen (foial Kjeldehl)  { 55} 8.H 6.1%5 mg/L J3. Y11/
Hadress Total @ GOB) { BB} 0. mg/l
Qe Slics (o) {98} B 4. mg/| 56 Y /3
Caian 9m { 56} 7956 me/L 4
Anian Sm { 28} 760 mel/l
Differaxe {5} 6.7 me/L
Percat Differae (28} 138 X
Percait Sodium {95} 27 X
Sodiun Adsorptian Ratio { B3} 12
Disohed SolidsC)-Total  { 55} 48. mgl/|

* Exceeded EPA Holding Time

Tine

12:8
12:8
12:8
12::8
12::8
12::8
9H
1716
12236
15:16 *
15216
1516
15218
15216
15:86
1556
9B
12:36
1546

12:8



North Dakota St~te Department of Health
and Consolidated Laboratories

5/20/93
Pembina County

Log Number : 93-R375 Ty pe : 2

Date Collected: 5/11/93 Date Received: 5/12/93

Time Collected: 7:20 Time Received: 11:30

Site: 380111 Tongue River

1 Mile U of Renuick

Collected by : Mel Askew

Comments:
Aelyte Resuilt Detect Leel  Lhits 19® e Tiee Anallyst
Sliun (W) {121} 8 81 Y1 75 Y18/ 10456 Nilke
Megresium () { 12124 B2 81 L 98 Y188 1056 Nilke
Rotzssium ) {1219 6.6 18 Lo/ 51 Y188 1056 Nilke
Galciun @ {128} @34 8.838 1/ 72 Y18/ 10456 Nilke
Vacpree () {125} 8.7 8. yl 6.7 Y188 10456 Nike
I {125} 18 88y L 74 Y188 1845 Nile
Chlorice {317} 51 38 1/ 39 Y8 93 Damis
Aismnia V) { 9%} 888 8818 1/ 78 Y4/8 10:3D Damis
H { 55} 78 Y138 1628 * Diae
Catoete (@B) { B8} 8 B 1g/i 51 Y18 16:8 Diare
Bicarhoate (HIB) { RB5} . B 1g/i 51 Y18 1628 Diae
Hdadacke @) { B3} 8 L. 1/ 51 Y18 1628 Diare
Allalinity COB)(oal) { B5} 18 B 1g/i 51 Y18 168 Dlane
Godctivity { B3} 634.8 uhos/aB Y12/8 16:38 Diare
Fogtate (o) @ { A5} 833 888 1g/i 98 ¥Y18/3 18D Damis
Qifate s ) {98} w 3 1g/i 5. YYB 9B Damis
Nitrate +Nirite ) Tot { 9o} 888 8.8% yl 82 Y138 150 Diae
Nitrogen (otal Kjeldshl) (%55} 18 8.1 1g/i B Y8/ 10:D Damis
Hadess Toal @G G0B) { BB 21 1/
Qe Solids (o) {858 3. 5 1g/i 58 Y/B 12@ Caol
Catian Sm { 955} 622 =l
Anion 9m { |18} 6.738 L
Differae { @15} 841 =l
Rerot Differace (2B 324 I
Rercant Sodium {95} 53 X
Sodiun Adsorption Ratio {3} 15
Disohved lidsO)-Total  { 5} 7. 1/

* Exceeded EPA Holding Time

Per. Chemist



North Dakota State Department of Health

and Consolidated Laboratories

Log Number: 93-R399

Date Collected: 5/12/93

Time Collected: 19:10

Site: 380111 Tongue River

1 Mile U of Renwick

Collected by: Galen Briese

Comments:
Analyte Result
Sodiua (Na) { 1211} 36.3
Kagnesiui (Kg) { 1212} 15.7
Potassiui (K) { 1219} 7.59
Calciui (Ca) { 1221} 61.1
Manganese (Mn) { 1225} 1.494
Iron (Fe) { 1226} 1.75
Chloride { 5217} 15.1
Aiionia (X) { 9185} 1.126
pH { 9315} 7.92
Carbonate (C03) { 9311} 1.
Bicarbonate (HC03) ( 9315} 197.
Hydroxide (OH) { 9321} l.
Alkalinity (CaCO03)(Total) { 9325} 161.
Conductivity { 9331} 614.
Phosphate (Total) (P) { 9415} 1.245
Sulfate as (S04) { 9441} 147.
Mitrate ¢ nitrite (X) Tot { 9557} 1.178
Nitrogen (Total ICjeldahl) { 9575} 1.889
Hardness Total (as CaC03) { 9841} 217.
Suspended Solids (Total) { 9851} 81.
Cation Sui { 9985} 6.235
Anion Sui { 9911} 6.717
Difference { 9915} -8.482
Percent Difference { 9921} -3.72
Percent Sodiua { 9925} 26.6
Sodiua Adsorption Ratio { 9931} 1.87
Dissolved Soiids(C)-Total  { 9935} 388.

* Exceeded

EPA Holding

Time

Per.

6/ 7/93

Pembina County

Type :

Date Received:
Time Received:

Detect level Units
8.1 ag/l
8.1 ag/l
1.88 ag/l
8.838 =/
8.882 ag/l
8.887 ag/l
3.8 mg/L
8.818 ag/L

18. ag/l
18. ag/l
1. ag/l
18. ag/l
1.88 uahos/ca
8.828 mg/l
3. mgli
8.885 mg/l
8.188 mg/l
mg/l
4. mg/l
me/L
me/l
me/l
X
X
mg/l

7.5
9.8
S.
7.2
6.7
7.4
3.9
7.8

5.1
5.1
S.1
5.1
1.2
9.8

8.2
13.

5.8

5/14793

10:30

Date

6/
6/
6/
6/
6/
6/

3/93
3/93
3/93
3/93
3/93
3/93

5/19/93
5/21/93
5/14/93
5/14/93
5/14/93
5/14/93
5/14/93
5/14/93
5/18/93
5/19/93
5/28/93
5/18/93

5/17/93

Tiie

9:58
9:58
9:58
9:58
9:58
9:58
18:88
18:38
15:38
15:38
15:38
15:38
15:38
14:38
18:38
11:88
13:38
18:38

14:88

*

Analyst

Carol
Carol
Carol
Carol
Carol
Carol
Dennis
Dennis
Oiane
Diane
Diane
Diane
Diane
Diane
Dennis
Dennis
Dennis
Dennis

Jennifer



North Dakota State Department of Health
and Consolidated Laboratories

6/10/93
Pembina County

Log Number : 93-R420 Type : 2

Date Collected: 5/19/93 Date Received: 5/21/93

Time Collected: 7:55 Time Received: 10:50

Site: 380111 Tongue River

1 Mile U of Renwick

Collected by: Mel Askew

Comments:
Aelyte Reult Detect leel Lhits 19Dy Cate
Sdiun (B {121} 87 *1 yl 75 & B
MVegesiun (1O {1212 24 *1 1g/i 98 & B
Potassium Q) (129 82 19D vl 51 & B
CGllaun @) (123 a4 & ny/l 72 & 9B
Maroprese (D) (125 * 227 992 n/i 6.7 & 4B
I (© { 126} i.98 * 97 a1 74 & 4B
Chllorice {3217} B2 39 A 39 524/
Aonia { a5} 2.15 (ar 1/ 78 Y2/
H {8 822 521/B
Catoete (@B) { B < il yl 51 521/3
Bicarkoate (HIB) { R85} 2 0. 1y/i 51 ¥21/8
Hdoddke @) {3 t L 1g/i 51 521/8
Allalinity GOB)(otal) {XB5} 19. il 1g/i 51 ¥21/3
Godctivity { B . 1.K /@A 12 521/8
Fogtate (o=l) @ { A5} *181 **0 al 98 ¥X5/B
Qfae s V) { 3 %58 3 1g/i B 52A/B
Mitrale + Nirite ) Tot {9557} *915 *05 a 82 YX5/3
Niagen (fotal Kjeldehl) { 5 * 62 t.18 al B Y58
Hades Toal @ COB) { BT 2. 1g/i
Qgad Solics (o) {5% 5. 4 1g/L 5* ¥X5/3B
Caian 9m { o5 8.3l &/
Aian Sm { B} 741 &N
Differare [ 215 181 F=2Y |
Paraait Differae {23 6.° X
Ryt Sodium {85} 51 X
Sodiun Adsorption Ratdio {B% 12
Disohed Solics(C)-Total (95} 48. al

* Exceeded EPA Holding Time

Per.

Te Arelyst
1% Caol
25} Caol
1= Caol
2 5] Caol
154 Caol
1541 Caol
1330 Diae
1:30 Diare
1248 * Damis
12:48 Damis
12:48 Damis
12:48 Camis
12:48 Damis
131> Olare
U5 Diae
1330 Diae
2@ Diae
45 Diae

10:30 Jamifer

Chemist



North Dakota State Department ot Health
and Consolidated Laboratories
6/ 8/93
Pembina County

Log Number: 93-R430 Type :

Date Collected: : AN\ Date Received: 5728793

Time Collected: 16:30 Time Received: 11:00

Site: 380111 Tongue River

1 Mile U of Renwick

Collected by: Mel Askew

Comments:
Aelyte Result Detect ledd Lhits 19P Date
Sdiui () {11 @2 0.1 i 75 & AB
Ngesita (KQ) {122} 211 01 gL 98 & 4B
Potessila ) {129 6.9 1@ al 51 & 4B
Glaunm @ { 20} &80 0.0 1g/i 72 & A/B
Macaee () {125} 0.2 0.0 L 6.7 & 1/3
I (®© {25} 0.30 0.a07 1/t 7.A & A/B
(hllorick {37} 139 30 1g/i 39 & 2/38
Alaia () { A%} 0371 0.a10 1g/i 78 58/8
H { BB} 8% 528/8
Catoate (@B { B0y Q 1. al 51 528/8
Bicarhoete (HIB) { B85} 2B. 1. 1g/i 51 528/
Haoade @) { B0} Q i 1g/i 51 ¥28/3
Allalinity COB3)(oal) { B5 2B. 1. 1g/i 51 528/8
Cod.ctavity { B} . 10 uihos/ca 12 528/8
Pogdete (loal) @ { N5} 0.183 0.0 ag/i 98 & 1/8
Ufate s @) { 00} B 3 ag/i B & 2/8
Hitrale ¢ Nitrite @ Tot {557} 0.aoL 0.0b 1g/i 82 & B
Nitragen (ol Kjelcehl)  { D5} 131 0.1 1g/i B & 1/8
Hadess Total (s GOB) { BO} XB. 1
SgEtd Solids (ol) {80} A A vl 50 528/8
Ctin 9m (S5 79077 N
Ain Sa (20} 8.116 [ 7
Differaxe { 5} 0.1 L
Parcant Differane { B0} -1.® §
Raraant Sdium { 95} 26 X
Sodiva Adsorption Ratio { B} 1a
Dissohved Solics(C)-Total  { 5} 5. al

Per

LI v?

Tiee Aralyst
r2 Gaol
r2 Gaol
2 Caol
22 Caol
r2 Caol
r22 Caol
8] Oiae
=30 Olae
-3 Cadl
-3 Caol
138 Gaol
n-=3 Gaol
n-33 Caol
7l 3} Stee P
BB Diae
KD Oiae
BH Diae
BB Diae

-3 Janifer

Chemist



North Dakota State Department of Health
and Consolidated Laboratories

6/22/93
Pembina County

Log Number: 93-R433 Type: 2

Date Collected: 6/ 2/93 Date Received: 6/ 4/93

Time Collected: 15:45 Time Received: 10:30

Site: 380111 Tongue River

1 Mile U of Renwick

Collected by: Mel Askew

Comments :
Aelyte Result Detect leedd  Lhits 190 Cate
Sodium (8 1 1211) 38 01 oyl . 75 &/21/8
Megresiun () (122 22 81 o7 93 21/3
Fotzssiun ® {1219 74 10 1 5.1 621/
Galciun & {128} 84 (01029] A 72 21/3
Magpree (V) {125} 8.187 o nyL 6.7 &21/3
I (® {1286} 8.3b 0.a7 R 74 621/8
(hlorice {317} B4 30 L 39 & /3
Anmmnia Q) { B} 8.0 010/(0) aL 78 &10/8
Y { 85} 8.13 & 48
Caborete ((B) {8 Q 0. al 51 & 4B
Bicatoate (HIB) { B5} 30. 0 al 51 & 438
Hdodde @) {8} Q i gL 51 & 4B
Allalinity COB)(oal) {85} 25. 0] aylL 51 & 48
Godctavity { B3} HA. 1m® @A 12 & 4B
Frogdate 0.15 0. 1 938 &17/3
&mamzsqggg ® fgﬁi w 3 /1 B. & 7/38
Nitate + Nirie ) Tot {557} 0.00 0.0b nyl 82 & 9B
Nitrogen (otal Kjeldehl) (55} 0V 5% 0.180 gL B &17/3
Hadess Total @ CO0B) (B0 X5 e/l
Qe Solics (oal) {80} A 4 10 | 58 & 4B
Cation Sm { %5} 782 N
Aian Sm { 20} 33l AN
Differae {25 049 ne/l
Reromt Differae {20}y 283 X
Rerot Sodium {95} 26 }
Sodium Adsorption Ratiio {53} 1Qa
Dissohved SolicsC)-Total  { 95} 4B. A

* Exceeded EPA Holding Time

Per

Te Arelyst
oL Nilke
oL Nike
o Nile
o Nilke
2%} Nike
oL Nike
11:10 Diare
155 Olare
1717 * Stee P
1717 Stee P
1717 Stee P
1717 Stee P
1717 Stee P
13:30 Stee P
155 Diae
11:10 Diae
1515 Diae
5% Diare

13530 Jamnifer

Chemist



North Dakota State Department of Health
and Consolidated Laboratories

6/28/93
Pemb ina County
Log Number: 93-R470 Type: 2
Date Collected: 6/11/93 Date Received: 6/16/93
Time Collected: 15:15 Time Received: 10:30

Site: 380111 Tongue River
1 Mile W of Renuick
Collected by: Mel Askew

Comments:
Aelyte Reukt Detect leel  Lhits 19 ® Cate
Sdliui (W) {121} L2 91 aL 75 &2/3
Ngesita (O {1212} 195 91 ayL 98 &2/
Potessita {1219} 75 19 ayL 51 &2/B
Glciui @& {121} 771 9.9 aL 72 &2/38
Magarese (&) {125} 9.76 9.9» alL 6.7 &2/
I {125} 273 9.%97 ayL 74 2/3
Chlorice {217} 6.3 39 aL 39 &2/38
Alamia (D { 9%} 9.9%6 9111 aL 78 /B
pH {B5} 7B 16/
Catoate (@B) { B} 9. 0. aL 51 16/3
Bicarhoete (HIB) { BI5}; 29, e} aL 51 &16/3
Hdodde @) {1 9. L al 51 16/
Allalinity GOB)(otal) { B5} 3. e} ayL 51 &16/8
Cod.ctivity {RBG 632 19 whos/ca 12 &16/3
Fogtate (oal) @ { A5} 9.3 9.99 al 98 &17/3
Qfae s @) { oM 0. 3 ayL 5 Y2/3B
Nitrate ¢ Nitrite () Tot {67} 9244 9.9% al 82 724/
Nitragen (otal Kjelcehl) {5} 14 9.1 al B &17/8
Hades Toal @ G0B) { B} 3. alL
Qe Slics (o) {BBhG 1. 2 aylL 59 &17/8
Cation Sa { %5} 7836 /L
A s.. {9y 6. R &l
Differace {5} 9.3 el
Peraat Differae {2 58 X
Reraat Sodlivs {5} 58 X
Sodium Adsorption Ratiio { 12
Disohad olids@O)-Toal  { 95} 415 alL

Exceeded EPA Holding Time

Per

Tice Anallyst
1320 Nilke
1320 Nilke
1320 Nike
1320 Nilke
130 Nake
130 Nike
199 Damis
23 Gamis
14:46 Stee P
14:46 Siee P
14:%6 Stee P
14:%6 Stee P
1446 Stee P
1515 Stee P
5% Diae
199 Camis
U3 Camis
5% Diae
11-0 Cadl
Chemist



North Dakota State Department of Health

and Consolidated Laboratories

Log Number: 93-R722

Date Collected: 7/26/93
Time Collected: 10:10
Site: 380111 Tongue River

1 Mile W of Renwick
Collected by: Mel Askew
Comments :

Aralyte Reault
Sodiun (B {11 238
Hyesira () (23 19
Potassiun ) {1219 »9
Calciun @ {129 @4
Mopree (H) {125} 1%
I {128} 13
Chilorice {217} 88
Alacia ) {956} 9.1%6
H {985} 731
Caboete @B) { B9 N
Bicarboete (HIB) {RB5} 9.
Hdodce @) {5 NO
Allalinity C:O3)(oal) { BS} 1%.
Qoolctvity { BB} 43 .
Fogree (o) @ { 95 9.9
Qe & (9 {95} @D,
Nitrate * Nitrite ) Tot {57} 9.%7
Nitrogn (ol Kjeldshl)  { b5} 316
Hades Tolal @G G003 { BY} 22
St Slics (oal) { B9 5P.
Catian 9 ( B} 5.
Ain Sl { 29 538
Differae { sy 9.1%
Parant Differae { 95} 1l®
Rercant Soolium { &5} 189
Sodium Adsorptian Ratio { 3% 9.8
Oisohad Solics(O)-Tolal  { BH} IB.

Exceeded EPA Holding Time

ND Not Detected

11/16/93
Pembina County

Type:

2

Date Received:
Time Received:

Oetect Leel

91
91

999
9.9
9.0/

94919

999

9.9b
9.1¥

Lhits

rag/l
rag/i

rag/l.
rag/i

rag/i
rag/l

rag/l
ragh
rag/l
uihos/an
rag/i
«g/I
rag/l
rag/l
rag/l
rag/L

19 ®

75
98
51
72
6.7
74
39
78

51
51

12
98

59

7/28/93
11:00

Tne

957
957
957
957
957
957
16:9
156
11:0
11
1
11:
150
1=
153
16:9
43D
193

-

Nilke
Nilke
Nile
Nile
Nilke
Nile



North Dakota State Department of Health
and Consolidated Laboratories

Log Number: 93-R810
Date Collected: 8/ 6/93
Time Collected: 16:00

Site: 380111 Tongue River
1 Nile U of Renwick

Collected by: Mel Askew

Commen ts:
Aelyte Result
Sdiun (&) {11} 26
Vegresim () {125 139
Potassiun ®) { 1219 6.8
Galciun @) {128} 62
Mrgarese () {125} 1®
I (© {125} 30
Chlorice {317} 72
Ammnia Q) {955} 1.144
o { 8%} 82
Catoete (B) { RBIO} ND
Sicatoate HIB) {B5} 1%.
Hdodde O) { = D
Allalinity (G0B) (oia) { B5 6L
Qodctvity {30 45
Fogdate (o) @ {5} 0
Qe s @) {9} .
Nitrale + Nirite () Tot {967} 0.4/
Nitggn (Jotal Kjeldshl)  { 55} 210
Hades Toal @ 0B { B0y 13.
Qgeod Soiics (oal) {98990 i
Cadan Sm { 9B} 4615
Anin Sm { 210+ 478
Differane {5 -0.143
Reroait Differece {90} 1.2
Reroat Sodium {25} 21
Sodium Adsorption Ratdio { 980} 0.5
Dissohed Solids(O)-Total  { 9%} Zb.

* Exceeded EPA Holding Time

ND = Not Detected

11/16/93
Pembina County
Type: 2
Date Received: 8/12/93
Time Received: 11:30
Cetect ledd Lhits 190 Cate
01 nyL 75 &/16/8
01 nyL 98 &/16/8
10 i 51 /16/8
0.0 Yl 72 /16/3
0.0r Y1 6.7 &/16/8
0.007 nyL 74 &/16/8
30 vl 39 /16/3
0.a10 L 78 8/13/8
8/12/3
1 /L &/12/3
1 (0| 51 8/12/3
1. /1 8/12/3
1 vl 51 8/12/3
1@ uhos/ao 12 8/12/3
0.0 1 98 &/17/38
3 Yl 'Y /3
0.0k Yl 82 &1YR3
0.1 nyL B &/17/3
A
2 L 50 &/13/3
ne/1
ne/l
e/
X
X
o/l

Per .

Tne Arellyst
2% Mie
12 Mie
123 Mile
129 Mile
12 Mie
123 Mike
14:30 Damis
14:00 Damis
13D * Oae
133 Diare
135 Olae
B33 Diae
135 Oiare
16:30 Oiare
16:00 Damis
143D Damis
846 Damis
16:0 Damis
15 Janifer
Chemist



North Dakota State Department oT Health
and Consolidated Laboratories
11/16/93

Log Number: 93-R940
Date Collected: 9/15/93
Time Collected: 13:30

Site: 380111 Tongue River

1 Mile W of Renwick

Collected bhy: Mel Askew

Comme nts :
Arelyte Rt
Sdium () {121} 385
Megesiun (B) { 1212 D4
Fotassiun ® {1219} 70
Glciun @) {1220 6.6
Maropree (H) {125} 020
Im ® {126} 0853
Chllorice {317} 1o
Anicnia. { A%} 0.13
=¥ { BB} 7D
Catorete (0B { BIO} ND
Biatoete (HIB) { B5} 0.
Hdodce @) { B0}y ND
Nkﬂh?y(@ﬂﬁxmmb {85} il
God.ctavity { B0 6R.
Hogtete (o) @ { A5} 0.2
Qate 5 @D {9} a
Nitrate + Nitrite (V) Tot {957} 0.13
Nitrggn (ol Kjeldshl)  { Bh} 098
Hades Toal @G 0B (B0 5.
Sga0d Slics (o) {80} 2
Catian 9m { BB} 712
Aniian Sm { 0} 7.118
Differae { %5 0034
Feroat Differae { 20 o
Reromt Sodium {95} 2038
Soolium Adsorpion Ratdio { 10} 08
Dissohed SolidsO)-Total  { 955} 3b.

* Exceeded ERA Holding Time

NO = Not Detected

Per.

Detect leel

01
01
10
0.

Pembina County

Type: 2

Date Received: 9/17/93

Time Received: 11:00
Lhits 19 ® e
i1 75 V248
A o8 V248
n/l 51 V2A/B
i 72 vU/B
/1l 6.7 YAU/RB
e/l 74 v2A/B
e/l 39 YA/B
g 78 vYN/B

Y17/B

al A7/B
A 51 V17/B
/1 A7/B
/1 51 A7/B
uos/an 12 N17/B
/1 98 921/B
/1 B YAY/B
e/l 82 ¥2/B
g/l B. Y21/B
/1
/1l 50 Y/B
e/l
e/l
e/l
X
I
/1

Te Aralyst
1037 Caol
1037 Carol
1037 Caol
1037 Caol
1037 Caol
1037 CGaol
1330 Damis
145 Damis
4B < Oae
14:43 Diare
1443 Olae
443 Olare
14:43 Olae
1430 Olae
ab Damis
133D Damis
W 5) Damis
915 Gamis
140 Caol

Chemist



North Dakota State Department of Health

and Consolidated Laboratories

11/15/93
Pembina County

Log Number: 93-R1054 Type :

Date Collected : 10/29/93
Time Collected : 14:00

Site: 380111 Tongue River
1 Mile W of Renwick

Collected by: Mel Askew

Comme nts :
Aelyte Result Oetect Ledl
Sdiun (8 {12113 55 81
Megesium (W) {1212} 22 61
Fotassiun K) {1219 56 18
CGlcaun {1256} 8.3 883
Maroprese (H) {125 6.28 8.
I ®© {126 8218 8837
Chlorice {517} 78 38
Alamia { 55} 1819 8816
M {=5} 8.12
Catoete (@B) { B8} ND 1
Sicartoete (HIB) (B5} 35. 1
Haodde O) { =8 0 L
Allalinity COB)(oal) (X85 . 1
Codctvity { BB} 55. 18
Fogtate (o@D () { A5} 8.118 838
Qfate s @) {93} y.2} 3
Nitrate + Nitrite ) Tot {97} 8.161 88H
Nitogn (Joal Kjelcshl) { D5} 8.6%5 818
Hades Total @G G0B) { B8 X5
Qgadd Slids (o) {990 5 2
CGatian 9m {95} 710
Aian am { 28} 624
Differae { 215} 895
Feroatt Differae {95} 6.8
Reroat Sodium {95} L7
Sodiunm Adsorpion Ratiio { 3} 664
Disohved Solids(O)-Toal (9%} 3.

* Exceeded EPA Holding Time

ND = Not Detected

Per.

=

s

g

2 ARARARRAILFAARY 22Q8Redd

Date Received:
Time Received:

19 ®

75
98

72
6.7
74
39
78

51

11/ 2793
11 :00

Cate

1/ o8
1/ 938
1/ 938
1/ 9B
1/ 9B
1/ 93

1/ 58
1/ 2/
1 2/8
1/ 2/3
1/ 2/3
1/ 2/8
1/ 2/3
1/ 53

1/ 9B
1/ 98

1/ 2/3

Tile Analyst
8=® Mike
8® Mike
8® Mike
8® Mike
8® Mike
8 Mike
n a8 Damis
B3 Gamis
S* Diae
(SR> Olae
(oR:5) Olae
Re5) Diare
R Diae
BB Olae
638 Damis
e Camis
93 Gamis
3B Gamis
B4 Caol

Chemist
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